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Executive Summary 

This report is an addendum to the Final Feasibility Study (FS) Report for Parcel E 
(Engineering/Remediation Resources Group, Inc. [ERRG], 2012).  Parcel E is located within Hunters 
Point Shipyard (HPS) in San Francisco, California.  The FS Report and this addendum are part of ongoing 
efforts by the Department of the Navy (Navy) to address hazardous substances at Parcel E in accordance 
with the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA).  The FS 
Report and this addendum are meant to provide the necessary information to support an informed risk 
management decision on which remedy appears to be most appropriate for Parcel E. 

Contaminated sites at Parcel E were designated as Installation Restoration (IR) sites based on information 
developed during previous investigations.  IR sites were in most cases identified by a two-digit number; 
for example, IR-02.  Chemical site characterization activities and sampling data were mostly planned and 
organized by IR site.  Radiological investigations were generally conducted based upon the radiological 
history of each individual IR site or building.   

In 2008, the Navy finalized a Revised Remedial Investigation (RI) Report for Parcel E that evaluated the 
nature and extent of nonradioactive chemicals at Parcel E, and quantified the potential risk to future site 
users from exposure to nonradioactive chemicals (Barajas and Associates, 2008).  Similarly, the Final FS 
Report for Parcel E focused on evaluating potential remedial alternatives to address risks to future site 
users from exposure to nonradioactive chemicals (ERRG, 2012).  As a result, this radiological addendum 
was prepared to characterize the extent of radioactive chemicals at Parcel E, and evaluate the potential 
risk to future site users from exposure to radioactive chemicals.  Based on the risk assessment results, 
remedial alternatives were developed and evaluated to address potential risks from radionuclides of 
concern (ROCs) at Parcel E.  Both nonradioactive and radioactive chemicals will be addressed together in 
the proposed plan and the record of decision (ROD).  

Based on the amended redevelopment plan for HPS (San Francisco Redevelopment Agency [SFRA], 
2010b), two reuse areas are proposed for Parcel E: the Shipyard South Multi-Use District and the 
Shipyard Shoreline Open Space Land Use District.  To facilitate data presentation in this radiological 
addendum, the Navy subdivided these two reuse areas into smaller redevelopment blocks.  The 
redevelopment blocks and their proposed reuse are listed below.  Each of the zoning designations listed 
below is defined in Section 1.1 of this radiological addendum.   
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 Redevelopment Blocks MU-1, MU-2, and MU-3 are part of the Shipyard South Multi-Use 
District that is planned for Mixed Use 

 Redevelopment Blocks EOS-1 through EOS-4, EOS-5A, EOS-5B, and EOS-5C are part of the 
Shipyard Shoreline Open Space Land Use District that is planned for open space  

 The railroad right-of-way comprising IR-52 is part of the City and County of San Francisco’s 
redevelopment plan for the Bayview Hunters Point redevelopment project adjoining HPS (SFRA, 
2010a), and is planned for predominantly light industrial reuse.  The railroad right-of-way 
comprising IR-52 is not radiologically impacted and therefore does not require evaluation in this 
radiological addendum.   

In 2004, a Historical Radiological Assessment (HRA) was prepared for HPS that summarized the history 
of Navy radiological operations at HPS (Naval Sea Systems Command, 2004).  The HRA identified the 
following radiologically impacted areas at Parcel E: 

 Building 406 

 Building 414 

 Former Building 500 Series Site, which 
includes the following sites and 
surrounding area: 
• Building 500 
• Building 503 Site 
• Building 506 Site 
• Building 507 Site 
• Building 508 Site 
• Building 509 Site 
• Building 510 Site 
• Building 510A Site 
• Building 517 Site 
• Building 520 Site 
• Building 521  

 Building 529 Site 

 Building 701 Site  

 Building 704 Animal Pens 

 Building 704 Former Radioactive 
Storage Yard 

 Building 707 and Kennels 

 Building 707B Site 

 Building 707C Site 

 Building 707 Triangle Area 

 Building 708 

 Building 807 Site 

 Building 810 

 Building S-719 Site (suspected 
incinerator site in IR-02 Northwest) 

 Shack 79 Site 

 Shack 80 Site 

 IR-02 (Bay Fill Area) 

 IR-03 (Former Oil Reclamation Ponds 
Area) 

 IR-04 (Former Scrap Yard) 

 Former Salvage Yard 

 Parcel E Shoreline 

 Piers 2 and 3 (including Building 527) 

 Sanitary Sewer System 

 Storm Drain Lines 

 Septic Sewer Lines

Each radiologically impacted area is described in Table ES-1.   
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Two general sources of potential radioactive contamination exist at Parcel E:   

1. Naval Radiological Defense Laboratory (NRDL) activities at the former 500 series buildings, 
Building 707 Triangle Area, and other buildings formerly occupied by NRDL 

2. Historic waste disposal activities that occurred along the shoreline, primarily at IR-02 

Additional radiological activities at Parcel E include: 

 Practical and applied research on radiation decontamination methods and on the effects of 
radiation on living organisms and natural and synthetic materials, primarily conducted within the 
former 500 series buildings and within the Building 707 Triangle Area 

 Disposal of radioluminescent commodity items (such as dials, gauges, and deck markers) within 
IR-02 and IR-03 

 Disposal of industrial debris and metal slag with radioactive anomalies at the Metal Debris Reef  

 Potential discharge of small amounts of low-level radioactive liquids into drains at NRDL 
buildings (potentially leading to sanitary sewer, storm drain, and septic sewer lines) 

ES.1. RADIONUCLIDES IN SOIL 

Several radiological investigations have been conducted at radiologically impacted sites at Parcel E, 
including basewide investigations (such as site reconnaissance), investigations performed throughout 
Parcel E, and focused decommissioning surveys and investigations within Parcel E.  In addition, the Navy 
has performed several interim removal actions at Parcel E that have involved excavation and off-site 
disposal of low-level radioactive waste (LLRW).  The most extensive and recent of the radiological 
investigations, the Phase V investigation, was performed in 2002 and 2003 prior to the issuance of the 
HPS HRA (Naval Sea Systems Command, 2004).  The purpose of the Phase V investigation was to 
support the release of buildings or areas that had been identified as areas where radioactive materials had 
been used or areas where previous removal actions to remove known contamination had occurred.  The 
objective of the Phase V investigation at Parcel E was to demonstrate whether residual radioactivity on 
the surface met predetermined release criteria.   

The Phase V investigation involved the collection of over 300 soil samples primarily within the location 
of current and former series 500 buildings and the Building 707 Triangle Area.  Soil samples were 
collected within the upper 6 inches of the ground surface and analyzed for the radionuclides of concern 
(ROCs) at each site, based upon historical use of the site.  In general, two primary ROCs were evaluated 
at most of the sites:  cesium-137 (137Cs) and radium-226 (226Ra).  For evaluation purposes, the activities 
for each ROC were compared against the corresponding release criterion to provide the following general 
assessment of the distribution of ROCs in surface soil at Parcel E. 
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 The extent of 137Cs in surface soil exceeding the release criterion (0.113 picocurie per gram 
[pCi/g]) was moderately extensive.   

 The extent of 226Ra in surface soil exceeding the release criterion (1.82 pCi/g) was widespread.   

As part of this radiological addendum, historical surface soil data for Parcel E were analyzed using the 
computer code Residual Radioactive (RESRAD) Model Version 6.5 (Argonne National Laboratory, 
2009) to model radiological risk at the impacted sites.  RESRAD incremental risk estimates for 
radionuclides were evaluated based upon the anticipated reuse of each of the impacted sites and are 
summarized as follows: 

 For the residential exposure scenario, incremental radiological risk estimates range from 2E-05 
(Building 529 Site) to 7E-03 (Building 707 Triangle Area). 

 For the recreational user exposure scenario, incremental radiological risk estimates range from 
5E-08 (Building 509 Site) to 7E-03 (IR-02 Southeast). 

The estimated risks are of a comparable order of magnitude to incremental risks for nonradioactive 
chemicals.  These results indicate that concentrations of radioactive and nonradioactive chemicals in 
surface soil pose a potential unacceptable risk to future site users, and remedial alternatives should be 
evaluated to address the potential risks.  Although the extent of radioactive contamination in subsurface 
soil has not been defined, this radiological addendum conservatively assumes, consistent with the findings 
of the HRA, that potential radioactive chemicals may be present in subsurface soil at Parcel E and will 
therefore require analysis of remedial alternatives. 

ES.2. RADIONUCLIDES IN GROUNDWATER 

The groundwater data sets from two investigations, performed in 2001/2002 and 2007 through 2009, were 
used to evaluate the nature and extent of radionuclides in groundwater, and to evaluate whether 
groundwater contains radionuclides at concentrations that warrant further analysis in this radiological 
addendum.   

During the radiological groundwater investigation performed in 2001 and 2002 as part of the Phase III 
Groundwater Data Gaps Investigation, isotope-specific data were collected from 24 A-aquifer monitoring 
wells within Parcel E.  The investigation was intended to supplement data collected during previous 
investigations for radiological indicator parameters (gross alpha and gross beta).  Supplemental data were 
necessary because prior results for gross alpha and gross beta were nonspecific, which did not allow the 
Navy to distinguish between natural and potentially site-related components of radioactivity in shallow 
groundwater.  The analytical data from 2001/2002 were evaluated by simple (nonstatistical) threshold 
comparisons to fixed standards (drinking water criteria) and by statistical tests comparing the site data 
with fixed standards (one-sample statistical tests) (Tetra Tech EM Inc., 2004).  To conduct the statistical 
analysis, the analytical data were compiled by study area prior to statistical evaluation.  The results 
indicated the sum of 226Ra and radium-228 (228Ra) activities exceeded the drinking water standard at 
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select wells in IR-02 and IR-03; however, based on the results of the one-sample statistical tests, the mean 
activities of 226Ra and 228Ra at both IR-02 and IR-03 did not exceed the drinking water standard (Tetra 
Tech EM Inc., 2004).   

Beginning in the first quarter 2007, groundwater samples from 20 A-aquifer wells in Parcel E were 
collected and analyzed for radionuclides as part of the Basewide Groundwater Monitoring Program.  
Groundwater samples were collected and analyzed on a quarterly basis through the first quarter 2009.  In 
addition, a supplemental data collection event was conducted at Parcel E in 2008 to further evaluate the 
nature and extent of radionuclides in groundwater.  In June and July 2008, groundwater samples were 
collected from an additional eight monitoring wells (seven in the A-aquifer and one in the deeper  
B-aquifer) and submitted to an off-site laboratory for radionuclide analyses of 137Cs, 226Ra, and strontium-
90 (90Sr).  In addition, samples collected from monitoring well IR12MW14A were evaluated for 
plutonium-239.  In the first quarter 2009, samples were collected from 12 A-aquifer wells and analyzed 
for 137Cs, 226Ra, and 90Sr.  An additional sample was collected from monitoring well IR12MW14A for 
analysis of 239Pu.  Samples from A-aquifer monitoring well IR36MW09A and B-aquifer monitoring well 
IR36MW123B were analyzed exclusively for 226Ra. 

The radionuclide groundwater data collected in 2007 through 2009 were compiled as part of this 
radiological addendum and were evaluated, similar to the 2001/2002 investigation, by simple (non-
statistical) threshold comparisons to  fixed standards (drinking water criteria) and by statistical tests 
comparing the site data to fixed standards (one-sample statistical tests), if necessary.  Based on the results 
of the simple threshold comparison to fixed standards, radionuclide activities in groundwater at Parcel E 
do not exceed drinking water standards.  Because drinking water standards were not exceeded in any of 
the samples, the one-sample statistical test was not conducted.  In addition, the comparison of 
radionuclide data from A-aquifer groundwater with drinking water standards is a conservative evaluation 
performed because of the lack of alternative comparison criteria.  This conservative evaluation is not 
representative of potential exposures to future site users because A-aquifer groundwater is not a potential 
source of drinking water, as documented in Section 2 and Appendix I of the RI Report (Barajas & 
Associates, Inc., 2008).  Based upon the results of the comparison of radionuclide groundwater data with 
drinking water standards, groundwater does not appear to have been impacted by radionuclides at 
concentrations that warrant further evaluation in the FS.  Furthermore, radionuclide activities in 
groundwater collected during 2007 through 2009 exhibited a decreasing trend when compared to the 
2001/2002 data set.  This finding is consistent with the HRA, which determined that a low potential 
existed for radioactive contamination in Parcel E groundwater based on historical information (Naval Sea 
Systems Support, 2004).   

The RI Report concluded that nonradioactive chemicals in groundwater required analysis of 
remedial alternatives (Barajas & Associates, Inc., 2008).  As a result, the FS Report evaluates remedial 
alternatives for groundwater that include monitoring, institutional controls, source removal, and 
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containment (ERRG, 2012).  As a conservative measure, future monitoring will include analysis for 
radionuclides in groundwater to verify the conclusions of this radiological addendum. 

ES.3. REMEDIAL INVESTIGATION CONCLUSIONS AND RECOMMENDATIONS 

Parcel E has been adequately characterized, for both radioactive and nonradioactive chemicals, to support 
the development of a focused set of remedial alternatives, as described in the Final FS Report (ERRG, 
2012) and this radiological addendum.  The conclusion that adequate data exist, despite the known data 
gaps (primarily radionuclides in subsurface soil) at Parcel E, is consistent with U.S. Environmental 
Protection Agency (EPA) guidance for an RI/FS.  Specifically, EPA RI/FS guidance states that “the 
objective of the RI/FS process is not the unattainable goal of removing all uncertainty, but rather to gather 
information sufficient to support an informed risk management decision regarding which remedy appears 
to be most appropriate for a given site” (EPA, 1988). 

Based on the potential for radioactive contamination to exist in various radiologically impacted areas at 
Parcel E, the Navy developed the following remedial action objective (RAO) for ROCs in soil, structures, 
and sediment at Parcel E, including soils associated with sites of remediated storm drains, sanitary sewers, 
and septic system drain lines in Parcel E: 

 Prevent exposure to ROCs at activity levels that exceed remedial goals (RGs) for all potentially 
complete exposure pathways. 

The proposed RGs are consistent with the RODs for Parcels B, G, and D-1 and UC-1 (Navy, 2009a, 
2009b, and 2009c, respectively).   

ES.4. DEVELOPMENT OF REMEDIAL ALTERNATIVES  

The Final FS Report for Parcel E developed remedial alternatives for soil, sediment, groundwater, and 
nonaqueous-phase liquids containing nonradioactive chemicals that pose a risk to humans and wildlife 
(ERRG, 2012).  The remedial alternatives for radionuclides evaluated in this radiological addendum 
complement the remedial alternatives evaluated in the FS Report, by identifying additional actions that 
are needed to meet the RAO for radioactively contaminated media (soil, sediment, and structures).   

The remedial alternatives for radionuclides at Parcel E were developed by combining different 
technologies and process options previously identified and evaluated at other HPS sites.  The target 
remediation areas were identified based on operational history, characterization data, and risk evaluations.  
Remedial alternatives were derived using experience and engineering judgment that formulated the 
process options into the most plausible site-specific response actions.  In particular, the Navy’s experience 
at remediating radioactive contamination at other HPS sites was used to identify the most plausible 
remediation approaches for each contaminated medium, considering the site conditions and historical 
operations.  In accordance with the strategy presented above, the Navy developed three remedial 
alternatives for radionuclides at Parcel E:   
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 Alternative R-1:  No Action 

 Alternative R-2:  Survey, Removal, and Disposal (with 2-foot-thick soil cover and institutional 
controls at IR-02 and IR-03) 

 Alternative R-3:  Survey, Removal, and Disposal (with 3-foot-thick soil cover and institutional 
controls at IR-02 and IR-03) 

Alternative R-1 would involve no remedial action.  Radiologically impacted sites would be left as is 
without implementing any response actions (for example, monitoring, institutional controls, containment, 
or removal).  The no action alternative is included throughout the FS process as required by the National 
Oil and Hazardous Substances Pollution Contingency Plan to provide a baseline for comparison with and 
evaluation of other alternatives. 

Alternative R-2 consists of various actions necessary to prevent exposure to ROCs at activity levels that 
exceed RGs for all potentially complete exposure pathways.  Alternative R-2 consists of the following 
components: 

 Scoping or Characterization Surveys:  The Navy would perform scoping or characterization 
surveys in accordance with Multi-Agency Radiation Survey and Site Investigation Manual 
(MARSSIM) (U.S. Department of Defense et al., 2000) and consistent with the recommendations 
in the HRA (Naval Sea Systems Support, 2004).  For the purposes of this radiological addendum, 
it is assumed that radiologically impacted sites will require either a scoping or a characterization 
survey, followed by some level of remediation and a final status survey.  The exception to this 
assumption is for building sites (Buildings 406, 414, 701, and 708) where scoping surveys and 
remediation were previously completed; at these sites, only a final status survey is required. 

 Soil, Sediment, and Debris Removal:  Soil, sediment, and debris containing ROCs at activities 
exceeding the RGs, as identified during scoping or characterization surveys, would be excavated, 
characterized, and disposed of at an off-site facility licensed to receive LLRW.  Excavation would 
extend as deep as necessary to remove soil, sediment, and debris containing ROCs at activities 
exceeding the RGs, except for IR-02 and IR-03.  At these sites, excavation would generally be 
limited to the upper 1 foot of soil.  However, excavation of soil may extend deeper, if necessary, 
to ensure that the residual radiological risk at the final ground surface would be within the risk 
management range specified in the NCP (10-6 to 10-4).  Surface scans and sampling would be 
performed in conjunction with the removal effort, but prior to the necessary final status surveys, 
to ensure that RAOs are met.  Once complete, all excavations would be backfilled to the existing 
ground surface with soil that meets appropriate acceptance criteria for radioactive and 
nonradioactive chemicals.    

 Structure Decontamination and Partial Demolition:  Building materials containing elevated 
radioactivity would be removed by either scabbling or partial demolition, and wastes would be 
characterized and disposed of at an off-site facility licensed to receive LLRW.  Surface scans and 
sampling would be performed in conjunction with the removal effort, but prior to the necessary 
final status surveys, to ensure that RAOs are met.   



Executive Summary 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\FinalParcelE_RA.docx 

ERRG-6011-0000-0006.A1 ES-8 

 Structure Decontamination and Complete Demolition:  This process would consist of 
(1) removing building materials containing elevated radioactivity by either scabbling or partial 
demolition, (2) characterizing and disposing of wastes at an off-site facility licensed to receive 
LLRW, and (3) performing surface scans and sampling in conjunction with the removal effort to 
ensure that RAOs are met.  The partial removal of radioactive contamination would be followed 
by complete demolition of the structure.  Demolition debris would be properly screened, 
segregated, and disposed of at an appropriate off-site facility.   

 Final Status Surveys:  Final status surveys would be performed in accordance with MARSSIM 
(U.S. Department of Defense et al., 2000) following removal, decontamination, and demolition.  
Surveys would consist of a combination of surface scans and sampling to verify that RGs have 
been met.  Survey results would be compiled and reported to support regulatory agency approval 
of the Navy’s findings. 

 Soil Cover, Shoreline Protection, and Institutional Controls (IR-02 and IR-03 only):  A 
characterization survey would be performed at IR-02 and IR-03 to identify ROCs within the 
upper 1 foot of soil that would be removed and disposed of off site.  Once complete, all 
excavations would be backfilled to the existing ground surface with soil that meets appropriate 
acceptance criteria for radioactive and nonradioactive chemicals.  Subsequently, a 2-foot-thick 
soil cap would be installed at and above original grade at IR-02 and IR-03.  The soil cover would 
be underlain by a demarcation layer, consisting of a permeable geosynthetic material and 
magnetic marking tape, to ensure proper identification of the bottom of the soil cap.  Institutional 
controls, consisting of land use and activity restrictions, would be implemented to prevent 
exposure to potential residual radioactivity in soil left in place and preserve the integrity of the 
soil cap.  Institutional controls would also be implemented to prevent exposure to potential 
radioactivity in groundwater at IR-02 and IR-03.   

Alternative R-3 involves all of the components of Alternative R-2, but includes a 3-foot-thick soil cover 
in place of the 2-foot-thick soil cover specified in Alternative R-2.  Alternative R-3 consists of various 
actions necessary to prevent exposure to ROCs at activity levels that exceed RGs for all potentially 
complete exposure pathways, with a thicker soil cover to provide additional shielding from residual 
radioactivity at IR-02 and IR-03.   

ES.5. DETAILED AND COMPARATIVE ANALYSES OF REMEDIAL ALTERNATIVES 

The alternatives are evaluated using the following criteria specified in the National Oil and Hazardous 
Substances Pollution Contingency Plan:  (1) overall protection of human health and the environment; 
(2) compliance with applicable or relevant and appropriate requirements; (3) long-term effectiveness and 
permanence; (4) reduction of toxicity, mobility, or volume through treatment; (5) short-term 
effectiveness; (6) implementability; and (7) cost.  The first two are threshold criteria that must be satisfied 
for a remedy to be eligible for selection, and the next five are balancing criteria used to evaluate the 
comparative advantages and disadvantages of the remedies.  Two additional modifying criteria (state and 
community acceptance) are evaluated after agency and public comments are received on the FS Report 
and proposed plan. 
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Alternatives R-2 and R-3 meet the two threshold criteria and would serve as an effective and permanent 
remedy in the long-term.  The protectiveness of Alternatives R-2 and R-3 is demonstrated through the 
post-remediation risk analysis.  RESRAD modeling using the residential RGs as surrogate concentrations, 
combined with a clean soil cover of 2 feet, results in an incremental cancer risk of 2E-07 for the future 
residential receptor and 2E-08 for the future recreational receptor.  Assuming a clean soil cover of 3 feet, 
RESRAD modeling results in an incremental cancer risk of 7E-09 for the future residential receptor and 
5E-10 for the future recreational receptor.   

Table ES-2 summarizes the comparative analysis, showing each alternative’s rating under the two 
threshold criteria and five balancing criteria.  The no action alternative (Alternative R-1) would not be 
effective in protecting human health and the environment.  Alternatives R-2 and R-3 would be effective 
remedial alternatives for Parcel E.  Alternative R-2 offers improved implementability and a lower cost 
relative to Alternative R-3.  The remedy for Parcel E will be selected in the ROD following comment on 
the FS Report and the proposed plan. 
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Table ES-1. Parcel E Impacted Sites, Radionuclides of Concern Historical Uses, and Planned Reuse 

Building/ 
Site Number 

Impacted 
Redevelopment 

Block 
Radionuclides  

of Interest Historic Use 

Redevelopment 
Block Planned 

Reuse 
406 MU-2 137Cs, 226Ra Shipping, packing, and preserving Mixed Use 

414 MU-2 226Ra LLRW storage area for RI IDW; Public Works/Supply 
storehouse 

Mixed Use 

500 MU-2 137Cs, 226Ra NRDL storage, barracks, bachelor officers’ quarters, and 
NRDL administrative offices 

Mixed Use 

500 Building Series Various 241Am, 137Cs, 
239Pu, 226Ra, 90Sr  

Original RADLAB/NRDL Administrative and Laboratory 
Facilities and Outdoor Storage 

Various 

503 Site 
(Demolished) 

MU-2 137Cs, 226Ra, 90Sr  Ships Galley and Military Support Services and NRDL 
contaminated laundry facility 

Mixed Use 

506 Site 
(Demolished) 

MU-2 / EOS-4 241Am, 137Cs, 3H, 
239Pu, 226Ra, 90Sr  

Radioactive waste containers stored on pad behind building; 
NRDL biology and health physics laboratories; animal, 
nuclear, and physical chemistry laboratories; radioactive 
waste storage tank located behind building; NRDL chemistry 
laboratories; radiochemistry laboratory; NRDL instrument 
repair, darkroom, and densitometer for film badges; counting 
rooms; electro-physical and surface chemistry laboratories; 
administrative offices; storerooms; duty watch berthing; 
personnel decontamination; and RADLAB/NRDL 
Headquarters and main facility prior to move to Building 815 in 
1955 

Mixed Use / 
Open Space 

507 Site 
(Demolished) 

MU-2 / EOS-4 137Cs, 239Pu, 
226Ra, 90Sr  

NRDL biology laboratories, NRDL change house and animal 
quarters; Radiological Decontamination Center, Biochemistry 
Branch, Physiology-Psychology Branch, and Experimental 
Pathology Branch 

Mixed Use / 
Open Space 
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Building/ 
Site Number 

Impacted 
Redevelopment 

Block 
Radionuclides  

of Interest Historic Use 

Redevelopment 
Block Planned 

Reuse 
508 Site 

(Demolished) 
MU-2 137Cs, 226Ra, 90Sr  NRDL chemistry branch, library, personnel branch, 

photographic section of publications branch, radiological 
safety branch, barracks, health services division, chemical 
technology and nucleonics division, security division, health 
physics division, employee relations branch, and pathology 
laboratory 

Mixed Use 

509 Site 
(Demolished) 

EOS-4 137Cs, 90Sr  Library Open Space 

510 Site 
(Demolished) 

EOS-4 137Cs, 239Pu, 
226Ra, 90Sr  

Weapons test sample storage, non-NRDL training facility, 
NRDL radiation facility, glassblowing, woodworking, and 
machine shops; physics branch; nuclear radiation branch; and 
research engineering section physics branch 

Open Space 

510A Site 
(Demolished) 

EOS-4 137Cs, 90Sr  NRDL kevatron facility, NRDL x-ray facility, SUPSHIPS record 
storage, and fire research facility 

Open Space 

517 Site 
(Demolished) 

EOS-4 137Cs, 60Co, 90Sr  Former brig and NRDL cobalt animal irradiation facility Open Space 

520 Site 
(Demolished) 

MU-2 / EOS-3 137Cs, 226Ra, 90Sr  Shipyard dental clinic and NRDL administrative offices Mixed Use / 
Open Space 

521 Site EOS-4 137Cs, 239Pu, 
226Ra, 90Sr  

Power plant; also one of two suspected sites of fuel oil burning 
from three OPERATION CROSSROADS target ships 

Open Space 

527 n/a 137Cs, 239Pu, 
226Ra, 90Sr 

Motor generator building (located on an offshore pier that is 
not planned to be reused) 

N/A 

529 Site 
(Demolished) 

MU-2 137Cs, 3H,  
226Ra, 90Sr  

NRDL isotope storage facility (vault) and neutron generator Mixed Use 

701 Site MU-3 137Cs, 239Pu, 
226Ra, 90Sr  

Storage building that NRDL requested for “temporary” (120 
days) storage of samples in 1947 

Mixed Use 
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Building/ 
Site Number 

Impacted 
Redevelopment 

Block 
Radionuclides  

of Interest Historic Use 

Redevelopment 
Block Planned 

Reuse 
704 Area  

Animal Pens 
MU-1 137Cs, 226Ra, 90Sr  Animal pens for NRDL Mixed Use 

704 Former 
Radioactive  

Storage Yard 

MU-1 137Cs, 239Pu, 
226Ra, 90Sr  

Radioactive material storage area Mixed Use 

707 and Kennels MU-1 137Cs, 239Pu, 
226Ra, 90Sr 

Research animal facility used by NRDL for animal breeding 
and housing; waste processing and storage facility, formerly 
leased to Pet Express as an animal clinic 

Mixed Use 

707B Site 
(Demolished) 

MU-1 137Cs, 226Ra, 90Sr NRDL animal colony Mixed Use 

707C Site 
(Demolished) 

MU-1 137Cs, 239Pu, 
226Ra, 90Sr 

Nuclear weapons test support and experimentation and 
equipment issue and receiving area 

Mixed Use 

707 Triangle Area MU-1 137Cs, 239Pu, 
226Ra, 90Sr, 235U 

NRDL radioactive waste receiving, packaging, and storage 
area and suspected septic tank and leach field from early 
operations 

Mixed Use 

708 MU-1 137Cs, 90Sr Research animal facility, bio-medical facility and animal 
psychology facility 

Mixed Use 

807 Site 
(Demolished) 

MU-3 137Cs, 226Ra, 90Sr  Scrap yard processing shed Mixed Use 

810 MU-3 / EOS-5B 137Cs, 226Ra, 90Sr  LLRW and IDW storage location; storehouse, paint shop, and 
paint and oil storage 

Mixed Use / 
Open Space 

S-719 Site 
(Demolished) 

EOS-1 137Cs, 226Ra, 90Sr  Incinerator; potentially used by NRDL animal facility at 
Building 707 

Open Space 

Shack 79 Site 
(Demolished) 

MU-2 137Cs, 226Ra, 90Sr  NRDL support for radioactive material Mixed Use 
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Building/ 
Site Number 

Impacted 
Redevelopment 

Block 
Radionuclides  

of Interest Historic Use 

Redevelopment 
Block Planned 

Reuse 
Shack 80 Site 
(Demolished) 

MU-2 137Cs, 226Ra, 90Sr  NRDL support; shack reported to have been moved from 
behind Building 506 to Building 704 area for “lab operations” 

Mixed Use 

IR-02  
(Bay Fill Area) 

EOS-1 / EOS-2 /  
EOS-3 / EOS-4 

137Cs, 226Ra, 90Sr  Bay Fill Area was used for disposal of assorted shipyard 
wastes, which included 90Sr and 226Ra devices.  The area 
known as IR-02 Northwest and Central contains a suspected 
concentration of these devices.  Potentially used for disposal 
of wastes from decontamination of OPERATION 
CROSSROADS ships. 

Open Space 

IR-03  
(Former Oil 

Reclamation Ponds 
Area) 

EOS-3 137Cs, 226Ra, 90Sr  HPS fuel oil reclaiming plant; possible area for disposal of 
assorted shipyard wastes, which may have included 90Sr and 
226Ra devices and oil 

Open Space 

IR-04  
(Former Scrap 

Yard) 

MU-3 137Cs, 226Ra, 90Sr  Post-disassembly area for metals, equipment, and other 
unusable items from the salvage yard that could have 
contained 226Ra devices and other contaminants 

Mixed Use 

Former Salvage 
Yard 

MU-3 / MU-1 137Cs, 226Ra, 90Sr  Predisposal disassembly area for metals, equipment, and 
other reusable items that could have contained 226Ra devices 
and other contaminants 

Mixed Use 

Parcel E Shoreline EOS-1 / EOS-2 / 
EOS-3 / EOS-4 

137Cs, 226Ra, 90Sr  Debris disposal Open Space 

Sanitary Sewer 
System 

Various 137Cs, 226Ra, 90Sr  Sanitary sewer system Various 

Storm Drain Lines Various 137Cs, 226Ra, 90Sr  Combined storm and sanitary sewer drains Various 

Septic Sewer Lines Various 137Cs, 226Ra, 90Sr  Septic sewage system (predating sanitary sewer system; 
potentially associated with impacted Building 810) 

Various 
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Building/ 
Site Number 

Impacted 
Redevelopment 

Block 
Radionuclides  

of Interest Historic Use 

Redevelopment 
Block Planned 

Reuse 
Piers and Berths N/A 137Cs, 239Pu,  

226Ra, 90Sr  
Berthing of OPERATION CROSSROADS ships, berthing of 
the YGN-73 (radioactive waste disposal barge), and NRDL 
usage (berthing of experimental barges YAG-39 and YAG-40) 

N/A 

Notes: 
241Am = americium-241 
60Co = cobalt-60 
137Cs = cesium-137 
3H = hydrogen-3 
IDW = investigation-derived waste 
IR = Installation Restoration 
LLRW = low-level radioactive waste 
N/A = not applicable (offshore piers and berths are considered part of the offshore Parcel F but are included in this document for completeness; these structures are not planned for 
reuse) 
NRDL = Naval Radiological Defense Laboratory 
239Pu = plutonium-239 
226Ra = radium-226 
RADLAB = radiation laboratory 
RI = remedial investigation 
90Sr = strontium-90 
SUPSHIPS = Superintendent of Shipbuilding 
235U = uranium-235 
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Table ES-2. Comparative Analysis of Remedial Alternatives 

Criterion 
Alternative R-1 

No Action 

Alternative R-2 
Survey, Removal, and Disposal 
(with 2-foot-thick soil cover and 

institutional controls at  
IR-02 and IR-03) 

Alternative R-3 
Survey, Removal, and Disposal 
(with 3-foot-thick soil cover and 

institutional controls at  
IR-02 and IR-03) 

Overall Protection of Human Health and the 
Environment 

Not Protective Protective Protective 

Compliance with ARARs Not Applicable Meets ARARs Meets ARARs 
Long-term Effectiveness and Permanence Not Acceptable Very Good Very Good 
Reduction in Toxicity, Mobility, and Volume Through 
Treatment 

Poor Poor Poor 

Short-term Effectiveness Excellent Good Good 
Implementability Excellent Very Good Good 
Present Value Cost (Rating)  Excellent Very Good Good 
Present Value Cost ($) $0 $34.9 Million $36.1 Million 
Overall Rating Not Acceptable Very Good Good 
Notes: 
ARARs = applicable or relevant and appropriate requirements 
IR = Installation restoration 
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Section 1. Introduction 

This report is an addendum to the Final Feasibility Study (FS) Report for Parcel E 
(Engineering/Remediation Resources Group, Inc. [ERRG], 2012).  Parcel E is located within Hunters 
Point Shipyard (HPS), San Francisco, California, as shown on Figure 1.  The FS Report and this 
addendum are part of ongoing efforts by the Department of the Navy (Navy) to address hazardous 
substances at Parcel E in accordance with the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA).   

The FS is a mechanism for evaluating potential remedial options to address risks to future site users from 
CERCLA hazardous substances.  As the lead response agency, the Navy has authority over evaluation of 
remedial options, selection of the remedial alternative, and overall public participation at HPS.  The Navy 
is coordinating with the U.S. Environmental Protection Agency (EPA) Region 9, the Department of Toxic 
Substances Control (DTSC), and the San Francisco Bay Regional Water Quality Control Board (Water 
Board) in accordance with a Federal Facility Agreement (FFA) that provides a procedural framework and 
schedule for the CERCLA cleanup process at HPS (Navy, EPA, DTSC, and RWQCB, 1991).  The Navy, 
EPA, DTSC, and Water Board representatives are collectively referred to as the Base Realignment and 
Closure Cleanup Team (BCT) for HPS. 

The Navy finalized a Revised Remedial Investigation (RI) Report for Parcel E that evaluated the nature 
and extent of nonradioactive chemicals at Parcel E, and quantified the potential risk to future site users 
from exposure to nonradioactive chemicals (Barajas and Associates, 2008).  Similarly, the Final FS 
Report for Parcel E focused on evaluating potential remedial options to address risks to future site users 
from exposure to nonradioactive chemicals (ERRG, 2012).  As a result, this radiological addendum 
(1) presents characterization data for radioactive chemicals at Parcel E, (2) quantifies the potential risk to 
future site users from exposure to radioactive chemicals, and (3) develops and evaluates remedial 
alternatives for potential radionuclides of concern (ROCs) at Parcel E.  Both chemical and radiological 
contaminants will then be addressed together in the proposed plan and the record of decision (ROD).  

This report was prepared in accordance with the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP) (Title 40 of the Code of Federal Regulations [40 CFR], Part 300) and used 
pertinent guidance documents from the EPA.  Key EPA guidance used to prepare this report includes, but 
was not limited to, the following documents:  
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 “Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA, 
Interim Final” (EPA, 1988) 

 “Technology Screening Guide for Radioactively Contaminated Sites” (EPA, 1996) 

 “Establishment of Cleanup Levels for CERCLA Sites with Radioactive Contamination, 
Attachment A” (EPA, 1997a) 

 “A Guide to Developing and Documenting Cost Estimates During the Feasibility Study” 
(EPA, 2000a) 

1.1. PARCEL E STUDY AREAS 

Contaminated sites at Parcel E were designated as Installation Restoration (IR) sites based on information 
developed during the previous investigations.  IR sites were in most cases identified by a two-digit 
number; for example, IR-02.  Chemical site characterization activities and sampling data were mostly 
planned and organized by IR site.  Radiological investigations were generally conducted based upon the 
radiological history of each individual IR site or building.  Consistent with the FS Report, this 
radiological addendum uses redevelopment blocks, adjusted by the Navy to facilitate data presentation 
and evaluation, as the basis for developing remedial alternatives to address potential unacceptable 
radiological risk present within Parcel E.   

The Revised RI Report, as well as the Draft FS Report and Draft Radiological Addendum, were based on 
City and County of San Francisco’s (CCSF) original redevelopment plan for HPS, which was published 
in 1997.  In 2010, CCSF published an amended redevelopment plan, which resulted in significant changes 
to the proposed land use for Parcel E (San Francisco Redevelopment Agency [SFRA], 2010b).  
Specifically, the amended redevelopment plan identifies two land use districts within the Parcel E 
boundaries:  the Shipyard South Multi-Use District, encompassing the central and northern portion of 
Parcel E, and the Shipyard Shoreline Open Space District, encompassing the shoreline area and the 
southern portion of Parcel E.  Accordingly, the redevelopment blocks evaluated in the radiological 
addendum and the corresponding evaluation of remedial alternatives have changed significantly from the 
draft version of the radiological addendum.   

For the purposes of this radiological addendum, the Navy divided Parcel E into smaller evaluation areas 
in three sequential steps.  First, the Navy divided Parcel E into general reuse areas based on the CCSF 
amended redevelopment plan for HPS (SFRA, 2010b).  Second, each reuse area at Parcel E was divided 
into “redevelopment blocks” to facilitate data presentation in this radiological addendum.  Third, 
conceptual roadways within each reuse area were incorporated into Navy-defined redevelopment blocks 
that corresponded with planned reuse boundaries and IR sites, where possible.  Figure 2 shows the 
boundaries of reuse areas, redevelopment blocks, and IR sites at Parcel E.   

The large number of IR sites at Parcel E, coupled with the numerous past investigations performed at 
these sites, does not lend itself to a concise summary of historical operations at Parcel E.  Table 2-1 of the 
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FS Report outlines the correlation between the redevelopment blocks and IR Sites, and Table 2-2 of the 
FS Report lists the buildings at Parcel E by redevelopment block.  Table 2-3 of the FS Report summarizes 
the previous investigations at Parcel E (both chemical and radiological), along with the objectives and 
conclusions of each investigation (ERRG, 2012).   

Radiologically impacted areas at Parcel E were identified in Volume II of the Historical Radiological 
Assessment (HRA) (Naval Sea Systems Command [NAVSEA], 2004)1.  As defined in the HRA, 
radiologically impacted areas have the potential for radioactive contamination based on historical 
information or are known to contain or have contained radioactive contamination.  Radiologically 
impacted areas at Parcel E are depicted on Figure 3, and ROCs at each impacted area are presented in 
Table 1.  Historic uses of each impacted area are described in further detail in Section 2. 

As noted on Figure 2, the proposed roadway along Crisp Avenue does not contain chemicals in soil or 
groundwater requiring evaluation in the FS Report, thus this area was not included in the Navy-defined 
redevelopment blocks.  However, this area contains storm drain and sanitary sewer lines (part of IR-50) 
that were determined to be radiologically impacted in the HRA (NAVSEA, 2004).  These lines are being 
removed under a basewide removal action to address potential radioactive contamination (Navy, 2006a).  
Removal of the storm drain and sanitary sewer lines along Crisp Avenue will expedite closure and 
transfer of this area, which will be used as a utility corridor.  Similar to the approach used at other HPS 
parcels, the Navy has established an interim designation for Crisp Avenue (Parcel UC-3) to reflect its plan 
to separate this future utility corridor from the rest of Parcel E.  The Navy will describe the subdivision of 
Parcel E in the proposed plan.  In addition, the railroad right-of-way comprising IR-52 is part of CCSF’s 
redevelopment plan for the Bayview Hunters Point redevelopment project adjoining HPS (SFRA, 2010a) 
and is planned for predominantly light industrial reuse.  The Navy plans to include IR-52 as part of future 
Parcel UC-3 because it is directly adjacent to Crisp Avenue.  The railroad right-of-way comprising IR-52 
is not radiologically impacted and therefore does not require evaluation in this radiological addendum.   

1.2. PURPOSE AND SCOPE 

As discussed in the NCP, the purpose of the RI/FS process is to assess site conditions and evaluate 
remedial alternatives to the extent necessary to select a remedy.  During the FS process, remedial 
alternatives are developed by incorporating medium-specific technologies into cleanup alternatives.  For 
this radiological addendum, the process consists of the following general steps: 

  

                                                      
1 In September 2004, the Navy divided Parcel E into two parcels (E and E-2).  Discussions within this report that reference 
documents published prior to September 2004 refer to the remaining portions of Parcel E (following the creation of Parcel E-2). 
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 Compile available site data for the ROCs identified in the HRA, evaluate the nature and extent of 
ROCs in various environmental media and man-made structures, and quantify the potential risk to 
future site users from exposure to ROCs. 

 Develop remedial action objectives (RAOs) specifying the ROCs and media of concern, exposure 
pathways, and remedial goals (RGs) that permit a range of treatment and containment alternatives 
to be developed.  The RAOs are developed based on chemical-specific applicable or relevant and 
appropriate requirements (ARARs) and the risk evaluation results included in this radiological 
addendum. 

 Develop RGs based on the RAOs, the risk evaluation results, and the ARARs.  

 Develop general response actions (GRAs) for each medium defining containment, removal, 
treatment, or institutional actions, singly or in combination, that may be taken to satisfy the RAOs 
for the site.  Identify volumes or areas to which GRAs would apply. 

 Identify and screen remedial technologies for each GRA to determine which technologies could 
be implemented technically and cost effectively at the site. 

 Identify and screen process options for each remedial technology that are most appropriate for use 
at the site. 

 Develop radiological-specific remedial alternatives by combining retained process options.  The 
radiological-specific remedial alternatives address ROCs in the media of concern and are separate 
from the remedial alternatives in the FS Report that address nonradioactive chemicals. 

 Evaluate the radiological-specific alternatives against the evaluation criteria established by the 
NCP and against each other. 

The BCT will use the FS Report and this radiological addendum to assist in evaluating the appropriate 
remedial actions for Parcel E to allow transfer of the property to CCSF.  Following the FS, a preferred 
alternative will be presented by the Navy in a proposed plan.  Following public review and comment, a 
final remedy will be jointly selected by the Navy and EPA, with concurrence from DTSC and Water 
Board, and documented in a ROD.  

1.3. ORGANIZATION OF ADDENDUM 

This report has six sections, including this introduction, and is consistent with the organization of the 
Final FS Report.  The remaining sections present the radiological-specific results of the FS process for 
Parcel E, as summarized below. 

 Section 2 – Site Characterization and Risk Evaluation, summarizes site characterization 
information for HPS and Parcel E, including (1) the environmental setting and radiological 
history of HPS and Parcel E; (2) previous radiological investigations and removal actions at 
Parcel E; (3) the nature and extent of radioactive chemicals in soil and groundwater; and (4) the 
conceptual site model (CSM).  A screening-level evaluation of potential risks from exposure to 
ROCs is also summarized in Section 2.5. 
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 Section 3 – Remedial Action Objectives, Applicable or Relevant and Appropriate 
Requirements, General Response Actions, and Process Options, presents radiological-specific 
RAOs, RGs, and ARARs for Parcel E based on the site characterization and risk evaluation 
results.  GRAs are then identified that address the RAOs and ARARs.  Process options associated 
with each GRA are screened for technical effectiveness, implementability, and cost. 

 Section 4 – Development of Remedial Alternatives, presents a detailed description of the 
radiological-specific remedial alternatives that were developed based on the retained process 
options in Section 3 that will satisfy the RAOs.  Process options recommended for consideration 
are assembled, singularly or in combination, to create the remedial alternatives. 

 Section 5 – Detailed and Comparative Analysis of Remedial Alternatives, presents the 
evaluation of each radiological-specific remedial alternative developed in Section 4 against the 
NCP’s evaluation criteria and against each other to evaluate their relative advantages and 
disadvantages with respect to the nine evaluation criteria. 

 Section 6 – References, includes the documents and supporting information used to prepare this 
addendum. 

Figures and tables are included following the text.  In addition, the following appendices are presented to 
support this radiological addendum. 

 Appendix A:  Radionuclide Data in Soil and Groundwater 

 Appendix B:  Parcel E Risk Screening Analysis (RESRAD) 

 Appendix C:  Applicable or Relevant and Appropriate Requirements 

 Appendix D:  Remedial Alternative Cost Summary 

 Appendix E:  Responses to Regulatory Agency Comments on the Draft and Draft Final 
Radiological Addendum to the FS Report for Parcel E 
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Section 2. Site Characterization and Risk Evaluation 

This section describes radiological site characterization information concerning HPS and Parcel E and 
provides a screening-level evaluation of potential risks from exposure to ROCs.  Section 2.1 provides the 
physical characteristics of HPS and Parcel E and briefly presents the radiological history of each impacted 
site at Parcel E.  Section 2.2 discusses previous radiological investigations conducted at Parcel E—
including basewide investigations (such as the site reconnaissance), specific investigations, and 
decommissioning surveys performed throughout Parcel E—and interim removal actions at Parcel E that 
have involved excavation and off-site disposal of low-level radioactive waste (LLRW).  Section 2.3 
discusses the available soil and groundwater data used to evaluate the nature and extent of ROCs at 
Parcel E.  Section 2.4 describes the CSM, and Section 2.5 provides a quantitative screening-level risk 
evaluation of potential risks to human health from exposure to radionuclides in soil and groundwater at 
Parcel E.  The risk evaluation does not consider potential radioactivity at existing structures because data 
are inadequate to support such an evaluation; however, this radiological addendum assumes that the 
radiologically impacted structures, as conservatively identified in the HRA, will require remedial option 
analysis (in Sections 3, 4, and 5). 

2.1. SITE DESCRIPTION, PHYSICAL CHARACTERISTICS AND RADIOLOGICAL 
HISTORY 

The following sections describe the physical characteristics of Parcel E, and briefly summarize the 
radiological history of each impacted site at Parcel E. 

2.1.1. Location and Physical Characteristics 

HPS is located in southeast San Francisco on a peninsula that extends east into San Francisco Bay, and is 
currently divided into 10 parcels, as shown on Figure 1.  In 1992, the Navy divided HPS into five 
contiguous parcels (A through E).  In 1996, the Navy added a sixth parcel (Parcel F), which encompasses 
immediately adjacent areas of San Francisco Bay; Parcel F is referred to as the “offshore area.”  In 
September 2004, the Navy divided Parcel E into two parcels (Parcels E and E-2) to facilitate closure of the 
former landfill at IR-01/21 and its adjacent areas (Figure 2).  In December 2004, the Navy transferred 
Parcel A to the SFRA.  In July 2008, the Navy subdivided Parcel D into four separate parcels (Parcels D-1, 
D-2, G, and UC-1) and separated the western edge of Parcel C to create Parcel UC-2; these changes were 
made to expedite closure and transfer of the new parcels.  In August 2012, concurrent with the final version 
of the Parcel E FS Report, the Navy changed the boundary between Parcels E and E-2 to better align the 
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CERCLA documentation with the CCSF’s amended redevelopment plan for HPS (SFRA, 2010b).  The 
August 2012 boundary change is shown on Figure 2 and is discussed further below. 

Parcel E includes about 139 acres of relatively flat shoreline and lowland coast along the southwestern 
portion of HPS (Figure 1).  Parcel E is bounded to the north by non-Navy property; to the east by 
Parcels D-1, G, and UC-1; to the south by intertidal shoreline areas along San Francisco Bay; and to the 
west by Parcel E-2 and non-Navy-property.  Parcel E contains 44 buildings, and the adjoining offshore 
area contains 14 ship berths and 2 piers.  

Parcel E was created by filling in the bay margin with various materials, including native soil, rock, and 
sediments, as well as construction and industrial debris.  Figures 1-7 through 1-12 from the Final Revised 
RI Report are aerial photographs of Parcel E that document the expansion of Parcel E into the bay at 
various stages of filling history (Barajas & Associates, Inc., 2008). 

Geographic units at Parcel E include IR sites and redevelopment blocks.  As described in Section 1.1, 
contaminated sites at HPS were designated as IR sites based on information developed during the 
previous investigations.  The CCSF designated redevelopment blocks for Parcel E in accordance with the 
planned future reuse.  Consistent with the FS Report, this radiological addendum uses redevelopment 
blocks, adjusted by the Navy to facilitate data presentation and evaluation, as the basis for developing 
remedial alternatives to address potential unacceptable radiological risk present within Parcel E.  
Accordingly, references to redevelopment blocks contained elsewhere in this radiological addendum refer 
to the Navy-defined redevelopment blocks.  The Navy acknowledges that the boundaries of individual 
redevelopment blocks may be revised during redevelopment; the ROD will list the boundaries of the 
reuse categories consistent with CCSF’s redevelopment plan (SFRA, 2010b).   

In 1997, CCSF’s redevelopment plan assigned reuse categories to all of HPS by redevelopment blocks 
(SFRA, 1997) and consisted of 13 redevelopment blocks.  Land uses within the 13 redevelopment blocks 
included mixed use, industrial, research and development, maritime-industrial, and open space.  As 
discussed in Section 1.1, the CCSF published an amended redevelopment plan in 2010, which resulted in 
significant changes to the proposed land use for Parcel E (SFRA, 2010b).  Based on the CCSF’s amended 
redevelopment plan (SFRA, 2010b), two land use districts are now located on Parcel E:  the Shipyard 
South Multi-Use District and the Shipyard Shoreline Open Space District.  The two districts and their 
proposed land uses are described below. 

The Shipyard South Multi-Use District encompasses the central and northern portion of Parcel E.  The 
proposed principal land uses in Shipyard South Multi-Use District include athletic and recreational 
facilities; office and industrial uses; multi-media and digital arts uses; institutional uses; retail sales and 
services; and civic, arts, and entertainment (SFRA, 2010b).  The Shipyard South Multi-Use District also 
includes a proposed new stadium for the San Francisco 49ers (located in adjoining Parcel G with support 
facilities proposed at Parcel E).  If the new stadium is not developed in this district, the principal uses 
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allowed would be residential and institutional uses.  As previously discussed, the Navy subdivided the 
Shipyard South Multi-Use District into smaller redevelopment blocks to facilitate the data presentation in 
this FS Report.  These Navy-defined redevelopment blocks in Parcel E are MU-1, MU-2, and MU-3. 

The Shipyard Shoreline Open Space District encompasses the shoreline area and the southern portion of 
Parcel E.  The principal land uses in the Shipyard Shoreline Open Space District include active and 
passive recreation, plazas and promenades, wetlands restoration, and ancillary commercial use 
(SFRA, 2010b).  Similar to the Shipyard South Multi-Use District, the Navy subdivided the Shipyard 
Shoreline Open Space District into smaller redevelopment blocks (EOS-1 through EOS-4, EOS-5A,  
EOS-5B, and EOS-5C) to facilitate the data presentation in this FS Report.  As noted on Figure 2, the 
proposed roadway along the existing Crisp Avenue does not contain chemicals in soil or groundwater 
requiring evaluation in the FS Report, thus this area was not included in the Navy-defined redevelopment 
blocks.  In addition, the railroad right-of-way comprising IR-52 is part of the CCSF’s redevelopment plan 
for the Bayview Hunters Point redevelopment project adjoining HPS (SFRA, 2010a), and is planned for 
predominantly light industrial reuse.  

In some cases, IR sites are completely contained within redevelopment blocks and, in other cases, the IR 
sites cross redevelopment block boundaries.  Figure 2 shows Parcel E, the reuse area boundaries, the 
redevelopment blocks, and the IR site boundaries.  Table 1 outlines the correlation between the 
redevelopment blocks and the radiologically impacted sites.  The August 2012 boundary change between 
Parcels E and E-2 involved moving a small area (0.98-acre in size) from Parcel E-2 to Parcel E.  As 
shown on Figure 2, the small, 0.98-acre area is not located within an existing IR site boundary.  As shown 
on Figure 3, the small, 0.98-acre area contains only radiologically impacted storm drain lines; further, 
there is no radiological soil or groundwater data within this small area. 

2.1.2. Radiological History 

A history of Navy radiological operations at HPS is provided in Volume II of the HRA (NAVSEA, 2004).  
The HRA concluded that low levels of radiological contamination exist within the confines of HPS.  The 
review of previous radiological activities, cleanup actions, and release surveys identified no imminent 
threat or substantial risk to tenants or the environment of HPS or the local community (NAVSEA, 2004). 

The HRA identified the following radiologically impacted areas at Parcel E (Figure 3): 

 Building 406 

 Building 414 

 Former Building 500 Series Site, which includes the following sites and surrounding area: 
• Building 500 
• Building 503 Site 
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• Building 506 Site 
• Building 507 Site 
• Building 508 Site 
• Building 509 Site 
• Building 510 Site 
• Building 510A Site 
• Building 517 Site 
• Building 520 Site 
• Building 521  
• Building 529 Site 

 Building 701 Site  

 Building 704 Animal Pens 

 Building 704 Former Radioactive Storage Yard 

 Building 707 and Kennels 

 Building 707B Site 

 Building 707C Site 

 Building 707 Triangle Area 

 Building 708 

 Building 807 Site 

 Building 810 

 Building S-719 Site (suspected incinerator site in IR-02 Northwest) 

 Shack 79 Site 

 Shack 80 Site 

 IR-02 (Bay Fill Area) 

 IR-03 (Former Oil Reclamation Ponds Area) 

 IR-04 (Former Scrap Yard) 

 Former Salvage Yard 

 Parcel E Shoreline 

 Piers 2 and 3 (including Building 527) 

 Sanitary Sewer System 

 Storm Drain Lines 

 Septic Sewer Lines 
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The operational history of each radiologically impacted area is described in the subsections below, along 
with the ROCs and the potential for radiological contamination.  Table 1 summarizes the historical site 
use and associated ROCs.  Radiological investigation history and remedial actions conducted at the 
impacted areas are discussed in detail in Section 2.2.  The radiological assessment and classification for 
each radiologically impacted site is provided in Table 2.  Unless otherwise indicated, the information 
presented in each subsection is derived from the HRA (NAVSEA, 2004).  The piers and berths are 
considered part of the offshore area (Parcel F), but are included in this radiological addendum because 
they were not previously discussed in the FS Report for Parcel F.  Building 527, a former electrical 
substation located on one of the piers extending from Parcel E, is also discussed within this radiological 
addendum for completeness. 

2.1.2.1. Building 406 

Building 406 is an approximately 40,000-square-foot wood-framed warehouse originally used for 
shipping, packing, and preserving operations, and was later used as an automotive repair garage.  More 
recently, the Navy used Building 406 to store LLRW from various removal actions (Barajas & 
Associates, Inc., 2008).  The ROCs at Building 406 are cesium-137 (137Cs) and radium-226 (226Ra).  The 
HRA concluded that potential contamination is likely in this building, and that remediation and survey 
results from the Phase V investigation be reviewed for adequacy (relative to the RGs proposed in this 
radiological addendum).  The Navy is currently addressing potential radiological contamination at 
Building 406 under a basewide removal action (Navy, 2006a).  The work is being performed in 
accordance with the 2007 “Base-Wide Radiological Work Plan, Revision 1” (TtECI, 2007a). 

2.1.2.2. Building 414 

Building 414 is an approximately 172- by 243-foot wood-framed building originally used as a Public 
Works and Supply storehouse, and was later used as a storage area for LLRW during RI phase 
investigations.  The ROC at Building 414 is 226Ra.  The HRA concluded that potential contamination is 
unlikely in this building, and that remediation and survey results from the Phase V investigation be 
reviewed for adequacy (relative to the RGs proposed in this radiological addendum).  The Navy is 
currently addressing potential radiological contamination at Building 414 under a basewide removal 
action (Navy, 2006a).  The work is being performed in accordance with the 2007 “Base-Wide 
Radiological Work Plan, Revision 1” (TtECI, 2007a). 

2.1.2.3. Former Building 500 Series Site 

The site comprising the former Building 500 Series is an area generally bounded by Manseau Street to the 
north, Hussey Street and the adjacent Parcel D-1 to the east, Mahan Street to the south, and I and J Streets 
to the west.  This area is of particular radiological significance because it is the location of the original 
Radiation Laboratory (RADLAB, the precursor to Naval Radiological Defense Laboratory [NRDL]) and 
NRDL facilities.  The radiological history of several of the individual series 500 buildings, as identified in 
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the HRA (NAVSEA, 2004), is discussed in the individual paragraphs below.  In addition to the buildings 
described below, temporary structures were constructed, used, and removed, and radioactive materials 
were transported and stored outdoors.  Accordingly, the entire Building 500 Series, including both the 
former and existing structures as well as the land, is considered radiologically impacted.  The ROCs at the 
former Building 500 Series site are americium-241 (241Am), 137Cs, plutonium-239 (239Pu), 226Ra, and 
strontium-90 (90Sr).  The HRA concluded that potential contamination is likely at this site and 
recommended a Scoping Survey be conducted at the site (NAVSEA, 2004).  The HRA further 
recommended that, if contamination is identified, a characterization survey be completed, to be followed 
by remediation and a Final Status Survey.   

The Navy is currently addressing potential radiological contamination at the Building 500 Series, including 
both the former and existing structures as well as the land, under a basewide removal action (Navy, 2006a).  
The work is identified in the 2011 “Final Execution Plan, Parcel E 500 Series Area” (TtECI, 2011a) and the 
“Final Design Plan, Parcel E 500 Series Area” (TtECI, 2011b), and is being performed in accordance with 
the 2007 “Base-Wide Radiological Work Plan, Revision 1” (TtECI, 2007a).   

Building 500 

Building 500 is an approximately 13,450-square-foot two-story building originally used as barracks and 
Bachelor Officers Quarters, and was later used by NRDL as storage and administrative offices.  The 
ROCs at Building 500 are 137Cs and 226Ra.  The HRA concluded that potential contamination is unlikely 
in this building but recommended a Scoping Survey be conducted at the building.  The HRA further 
recommended that, if contamination is identified, a characterization survey be completed, to be followed 
by remediation and a Final Status Survey.   

Building 503 Site 

Former Building 503 was an approximately 25,900-square-foot building formerly used as a Ships Galley 
and Military Support Services and later used by NRDL as a contaminated laundry facility.  The exact 
construction and demolition dates of the building are unknown; however, the building was likely 
constructed sometime prior to 1948, and demolished sometime between 1977 and 1979 (Barajas & 
Associates, Inc., 2008).  Following demolition of Building 503, Building 606 was built in 1989 over the 
original building’s location.  The ROCs at former Building 503 are 137Cs, 226Ra, and 90Sr.  The HRA 
concluded that potential contamination is likely in this area if any drain piping remains and recommended 
a scoping survey be conducted at the building if the drain piping is accessible.  If contamination is 
identified, a characterization survey would be completed, to be followed by remediation and a Final 
Status Survey.   
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Building 506 Site 

Former Building 506 was an approximately 9,375-square-foot building formerly used as a location for 
various NRDL laboratories; radioactive waste containers were stored in a concrete pad behind the 
building.  The building housed the controls of a low-voltage neutron generator, and rooms 35 and 35A 
were used to store hydrogen-3 (3H, also referred to as tritium) targets (Tetra Tech EM Inc. [TtEMI], 
Levine-Fricke-Recon [LFR], and Uribe & Associates [U&A], 1997).  The exact construction and 
demolition dates of the building are unknown; however, the building was likely constructed sometime 
prior to 1950, and demolished during the latter part of the 1970s (Barajas & Associates, Inc., 2008).  The 
ROCs at former Building 506 are 241Am, 137Cs, 3H, 239Pu, 226Ra, and 90Sr.  The HRA concluded that 
potential contamination is likely in the drainage system and recommended a scoping survey be conducted.  
The HRA further recommended that, if contamination is identified, a characterization survey be 
completed, to be followed by remediation and a Final Status Survey.   

Building 507 Site 

Former Building 507 was an approximately 35- by 190-foot wooden-framed building formerly used by 
NRDL as a biological laboratory.  NRDL operations were moved from Building 507 to Building 815 
sometime in the late 1950s.  Building 815 is located on an off-site formerly used defense site (FUDS), 
which was subsequently transferred to a private owner in 1984.  The exact construction and demolition 
dates of former Building 507 are unknown; however, the building was likely constructed sometime prior 
to 1950, and demolished sometime between 1977 and 1979 (Barajas & Associates, Inc., 2008).  The 
ROCs at former Building 507 are 137Cs, 239Pu, 226Ra, and 90Sr.  The HRA concluded that potential 
contamination is likely in this area, primarily in the drain system, and recommended a characterization 
survey be conducted (NAVSEA, 2004).  Remediation would likely be required based upon the results of 
the characterization survey, and would be followed by a Final Status Survey.   

Building 508 Site 

Former Building 508 was an approximately 35- by 190-foot wooden-framed building formerly used by 
NRDL as a physics laboratory.  NRDL operations were moved from Building 508 to Building 815 
sometime in the late 1950s.  The exact construction and demolition dates of the building are unknown; 
however, the building was likely constructed sometime prior to 1950, and demolished sometime between 
1977 and 1979 (Barajas & Associates, Inc., 2008).  The ROCs at former Building 508 are 137Cs, 226Ra, 
and 90Sr.  The HRA concluded that potential contamination is likely in this area, primarily in the drain 
system, and recommended a characterization survey be conducted of the site and drain system.  The HRA 
further recommended that identified contamination be remediated, with a final status survey to be 
completed following remediation.   
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Building 509 Site 

Former Building 509 was an approximately 50- by 100-foot building formerly used as a library.  The 
exact construction and demolition dates of the building are unknown; however, the building was likely 
constructed sometime prior to 1950, and demolished sometime in the 1970s (Barajas & Associates, Inc., 
2008).  The ROCs at former Building 509 are 137Cs and 90Sr.  The HRA concluded that, based on previous 
radiological surveys that included anomalous readings between Buildings 509 and 517 (former irradiation 
facility), potential contamination is likely in this area, and recommended a characterization survey be 
conducted of the site and drain system.  The HRA further recommended that identified contamination be 
remediated, with a final status survey to be completed following remediation.   

Building 510 Site 

Former Building 510 was an approximately 30- by 85-foot building formerly used by NRDL as a 
radiation facility.  The exact construction and demolition dates of the building are unknown; however, the 
building was likely constructed sometime prior to 1950, and demolished sometime in the 1970s (Barajas 
& Associates, Inc., 2008).  The ROCs at former Building 510 are 137Cs, 239Pu, 226Ra, and 90Sr.  The HRA 
concluded that potential contamination is likely in this area, and recommended a characterization survey 
be conducted of the site and drain system.  The HRA further recommended that identified contamination 
be remediated, with a final status survey to be completed following remediation.   

Building 510A Site 

Former Building 510A was an approximately 20- by 30-foot building formerly used by NRDL and 
designated as a kevatron facility.  The exact construction and demolition dates of the building are 
unknown; however, the building was likely constructed sometime prior to 1950, and demolished 
sometime in the 1970s (Barajas & Associates, Inc., 2008).  The ROCs at former Building 510A are 137Cs 
and 90Sr.  The HRA concluded that potential contamination is likely in this area, including any remaining 
drain system piping, and recommended a characterization survey be conducted of the site and any 
remaining drain system piping.  The HRA further recommended that identified contamination be 
remediated, with a final status survey to be completed following remediation.   

Building 517 Site 

Former Building 517 was an approximately 50- by 50-foot building formerly used by NRDL as a cobalt 
irradiation facility for animals.  The exact construction and demolition dates of the building are unknown; 
however, the building was likely constructed sometime prior to 1950, and demolished sometime in the 
1970s (Barajas & Associates, Inc., 2008).  The ROCs at former Building 517 are 137Cs, cobalt-60 (60Co), 
and 90Sr.  The HRA concluded that potential contamination is likely in this area, and recommended a 
characterization survey be conducted of the site and remaining drainage system.  The HRA further 
recommended that identified contamination be remediated, with a final status survey to be completed 
following remediation.   
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Building 520 Site 

Former Building 520 was an approximately 7,040-square-foot building formerly used as the Shipyard 
Dental Clinic and later by NRDL as administrative offices.  The exact construction and demolition dates 
of the building are unknown; however, the building was likely constructed sometime prior to 1950, and 
demolished sometime in the 1970s, along with the other 500 series buildings (Barajas & Associates, Inc., 
2008).  The ROCs at former Building 520 are 137Cs, 226Ra, and 90Sr.  The HRA concluded that, based on 
previous radiological surveys, contamination exists in this area and is likely present in the drain system 
piping based upon radium contamination found immediately adjacent to the building foundation 
(NAVSEA, 2004).  The HRA recommended a characterization survey be conducted of the site and 
remaining drainage systems, with remediation if contamination is identified and a final status survey to be 
completed following remediation.   

Building 521  

Building 521 is an approximately 7,040-square-foot concrete building formerly used as the power plant.  
This building is one of two suspected sites of fuel oil burning from three OPERATION CROSSROADS2 
target ships.  Construction began on Building 521 in 1948 and ended in 1949 (Barajas & Associates, Inc., 
2008).  The ROCs at Building 521 are 137Cs, 239Pu, 226Ra, and 90Sr.  The HRA concluded that potential 
contamination is unlikely in this area, but recommended a scoping survey be conducted at the site.   

Building 529 Site 

Former Building 529 was an approximately 17- by 29.5-foot building with an underground isotope 
storage vault and waste sump, and was formerly used by NRDL as an isotope storage facility and housed 
the Cockcroft-Walton neutron generator.  The exact construction and demolition dates of the building are 
unknown; however, the building was likely constructed sometime prior to 1950, and demolished 
sometime in the 1970s (Barajas & Associates, Inc., 2008).  When the building was renovated for 
installation of the neutron generator, the vault was filled with compacted sand and capped with 8 inches 
of concrete.  The ROCs at former Building 529 are 137Cs, 3H, 226Ra, and 90Sr.  The HRA concluded that 
contamination exists in this area, and recommended a characterization survey based on the presence of the 
isotope storage vault and contamination found in the drainage system.  The HRA further recommended 
that the survey results from the Phase V investigation be reviewed, and that the drainage system be 
remediated in known areas of contamination with a final status survey to be completed following 
remediation. 

                                                      
2 OPERATION CROSSROADS was the code name for the atomic weapons testing performed in July 1946 at the lagoon of the 
Bikini Atoll (part of the Marshall Islands in the Pacific Ocean).  The conduct of OPERATION CROSSROADS and the resultant 
decontamination of ships that participated in the tests had a significant effect upon HPS that are discussed further in Section 6.2 
of the HRA (NAVSEA, 2004). 
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2.1.2.4. Building 701 Site 

Former Building 701 was an approximately 50- by 110-foot building formerly used for “temporary” (less 
than 120 days) storage of samples, and was still in use by NRDL in 1950 and listed as used by NRDL in 
1954.  The exact construction and demolition dates of the building are unknown.  The ROCs at former 
Building 701 are 137Cs, 239Pu, 226Ra, and 90Sr.  The HRA concluded that potential contamination is 
unlikely in this area, and that remediation and survey results from the Phase V investigation be reviewed 
for adequacy (relative to the RGs proposed in this radiological addendum).  The Navy is currently 
addressing potential radiological contamination at the Building 701 site under a basewide removal action 
(Navy, 2006a).  The work is being performed in accordance with the 2007 “Base-Wide Radiological 
Work Plan, Revision 1” (TtECI, 2007a). 

2.1.2.5. Building 704 Area Animal Pens 

The Building 704 area animal pens were located immediately south of Building 704 and measured 
approximately 18 feet by 20 feet and 20 feet by 12 feet.  The exact construction and demolition dates of the 
animal pens are unknown.  The ROCs at the Building 704 area animal pens are 137Cs, 226Ra, and 90Sr.  The 
HRA concluded that potential contamination is unlikely in this area, but recommended a scoping survey be 
conducted for the area.  The Navy is currently addressing potential radiological contamination at the 
Building 704 site, including the animal pen area, under a basewide removal action (Navy, 2006a).  The 
work is being performed in accordance with the 2007 “Base-Wide Radiological Work Plan, Revision 1” 
(TtECI, 2007a). 

2.1.2.6. Building 704 Former Radioactive Storage Yard 

The location immediately south of Building 704, to the west of the former animal pens, was identified on 
a 1949 map as a “Radioactive Material Storage” area.  The ROCs at the Building 704 Radioactive 
Material Storage Area are 137Cs, 239Pu, 226Ra, and 90Sr.  The HRA concluded that potential contamination 
is likely in this area, and recommended a scoping survey be conducted at the site.  The Navy is currently 
addressing potential radiological contamination at the Building 704 site, including the former radioactive 
storage yard, under a basewide removal action (Navy, 2006a).  The work is being performed in 
accordance with the 2007 “Base-Wide Radiological Work Plan, Revision 1” (TtECI, 2007a). 

2.1.2.7. Building 707 and Kennels 

Building 707 is an approximately 13,000-square-foot building, including kennels, formerly used by 
NRDL as a research facility for animal breeding (including animal kennels).  A concrete pad adjacent to 
the west side of Building 707 was formerly used by NRDL to store drums of radioactive waste prior to 
their shipment to an off-site licensed disposal facility (TtEMI, LFR, and U&A, 1997).  The building was 
constructed in 1950 (Barajas & Associates, Inc., 2008).  The ROCs at Building 707 are 137Cs, 239Pu, 226Ra, 
and 90Sr.  The HRA concluded that contamination exists in this area, and recommended a characterization 
survey based on historical information concerning the drainage systems and identified contamination 
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under the concrete pad.  The HRA further recommended that the survey results from the Phase V 
investigation be reviewed, and that the concrete pad be remediated in known areas of contamination with 
a final status survey to be completed following remediation.  The Navy is currently addressing potential 
radiological contamination at Building 707, including the former animal kennels, under a basewide 
removal action (Navy, 2006a).  The work is being performed in accordance with the 2007 “Base-Wide 
Radiological Work Plan, Revision 1” (TtECI, 2007a).   

2.1.2.8. Building 707B Site 

An exact description of former Building 707B is not available; however, it is believed to have been an 
approximately 50- by 20-foot Quonset hut used by NRDL as an animal colony.  The exact construction and 
demolition dates for the building are unknown.  The ROCs at the Building 707B Site are 137Cs, 226Ra, and 
90Sr.  The HRA concluded that contamination is unlikely in this area, but recommended an additional 
characterization survey as part of the Building 707 Triangle Area surveys, with remediation if contamination 
is identified and a final status survey to be completed following remediation (NAVSEA, 2004).   

2.1.2.9. Building 707C Site 

An exact description of former Building 707C is not available; however, Building 707C is believed to 
have been an approximately 50- by 20-foot Quonset hut used as nuclear weapons test support 
experimentation and equipment issue and receiving area.  The exact construction and demolition dates for 
the building are unknown.  The ROCs at the Building 707C Site are 137Cs, 239Pu, 226Ra, and 90Sr.  The 
HRA concluded that potential contamination is unlikely in this area, but recommended an additional 
characterization survey as part of the Building 707 Triangle Area surveys, with remediation if 
contamination is identified and a final status survey to be completed following remediation.   

2.1.2.10. Building 707 Triangle Area 

The Building 707 Triangle Area is an approximately 223,000-square-foot, triangle-shaped area bounded 
by J Street, I Street, and 6th Avenue.  The Building 707 Triangle Area was used by NRDL as a 
radioactive waste receiving, packaging, and storage area, and is the location of a suspected septic tank and 
leach field from early operations.  The ROCs at the Building 707 Triangle Area are 137Cs, 239Pu, 226Ra, 
90Sr, and uranium-235 (235U).  The HRA concluded that contamination exists in this area, and 
recommended a characterization survey, remediation, and resurvey of areas exceeding release criteria, 
with a final status survey to be completed following remediation.  The Navy is currently addressing 
potential radiological contamination at the Building 707 Triangle Area, including the Building 707B and 
707C sites, under a basewide removal action (Navy, 2006a).  The work is being performed in accordance 
with the 2007 “Base-Wide Radiological Work Plan, Revision 1” (TtECI, 2007a). 
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2.1.2.11. Building 708 

Building 708 is an approximately 50- by 20-foot Quonset hut located adjacent to Building 707.  Building 
708 was used as a research animal facility, biomedical facility, and animal psychology facility.  The 
ROCs at Building 708 are 137Cs and 90Sr.  The HRA concluded that potential contamination is unlikely in 
this area, and that remediation and survey results from the Phase V investigation be reviewed for 
adequacy (relative to the RGs proposed in this radiological addendum).   

2.1.2.12. Building 807 Site 

Former Building 807 was an approximately 60- by 28-foot building of unknown construction, and was 
formerly used as a scrap yard processing shed.  Building 807 may have previously received materials 
from ship decontamination activities.  The ROCs at Building 807 are 137Cs, 226Ra, and 90Sr.  The HRA 
concluded that potential contamination is unlikely in this area, and recommended a Scoping Survey for 
the site, with a characterization survey to be completed if contamination is identified and a final status 
survey to be completed following remediation.  

2.1.2.13. Building 810 

Building 810 is an approximately 30,000-square-foot building formerly used to store LLRW and 
investigation-derived waste, and also used as a storehouse, paint shop, and paint and oil storage building.  
At the center of the building is a large sliding door with a small access window.  A loading dock is 
located on the south side of the building.  The ROCs at Building 810 are 137Cs, 226Ra, and 90Sr.  The HRA 
concluded that contamination exists in soil around the loading dock, and recommended a scoping survey 
for the building and loading dock.  A characterization survey was also recommended for areas 
surrounding the known contaminated area, with remediation to be completed if contamination is 
identified and a final status survey to be completed following remediation.  The Navy is currently 
addressing potential radiological contamination at Building 810 under a basewide removal action 
(Navy, 2006a).  The work is being performed in accordance with the 2007 “Base-Wide Radiological 
Work Plan, Revision 1” (TtECI, 2007a). 

2.1.2.14. Building S-719 Site 

Former Building S-719 was an approximately 30- by 24-foot building located within IR-02 Northwest.  
Former Building S-719 was believed to have been used as an incinerator and was potentially used by the 
NRDL animal facility at Building 707.  The construction and demolition dates of former Building S-719 
are unknown.  The ROCs at the Building S-719 Site are 137Cs, 226Ra, and 90Sr.  The HRA concluded that 
potential contamination is unlikely in this area, but recommended a scoping survey, with characterization 
survey if contamination is identified and a final status survey to be completed as the final action.   
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2.1.2.15. Shack 79 Site 

Shack 79 was identified in a list of shipyard shacks, and was located behind Building 506.  Shack 79 was 
formerly used by NRDL as a support area for radioactive material.  The construction and demolition dates 
of Shack 79 are unknown.  The ROCs at the Shack 79 Site are 137Cs, 226Ra, and 90Sr.  The HRA concluded 
that potential contamination is likely in this area, and recommended a characterization survey for the site, 
with remediation to be completed if contamination is identified and a final status survey to be completed 
following remediation.  

2.1.2.16. Shack 80 Site 

The Shack 80 Site was identified in a list of shipyard shacks, and was located behind Building 506.  
Shack 80 was formerly used by NRDL as a support area.  The construction and demolition dates of Shack 
80 are unknown.  Shack 80 was reportedly moved from behind Building 506 to the Building 704 area for 
laboratory operations.  The ROCs at the Shack 80 Site are 137Cs, 226Ra, and 90Sr.  The HRA concluded that 
contamination exists in this area, and recommended remediation of known areas of contamination, with a 
final status survey to be completed following remediation.  

2.1.2.17. IR-02 (Bay Fill Area) 

IR-02 is an irregularly shaped land area, immediately adjacent to and east of IR-01 (located on Parcel E-
2) and immediately south of J Street, comprising approximately 1,941,376 square feet.  Historical 
radiological operations at IR-02 included disposal of radioluminescent commodity items (such as dials, 
gauges, and deck markers) and potential disposal of sandblast wastes from decontamination of ships used 
in OPERATION CROSSROADS.  The ROCs at IR-02 are 137Cs, 226Ra, and 90Sr.  The HRA concluded 
that contamination exists in this area, and recommended a characterization survey, with remediation of 
areas of elevated radioactivity, and a final status survey to be completed following remediation. 

2.1.2.18. IR-03 (Former Oil Reclamation Ponds Area) 

IR-03 is an irregularly shaped land area measuring approximately 45,000 square feet and located within 
IR-02 Central.  IR-03 was the location of the former HPS fuel oil reclaiming plant, and is a possible 
disposal area for assorted shipyard wastes, which may have included 226Ra and 90Sr devices and oil.  The 
ROCs at IR-03 are 137Cs, 226Ra, and 90Sr.  The HRA concluded that contamination is likely in this area, 
and recommended a scoping survey, and a characterization survey with remediation of areas of elevated 
radioactivity and a final status survey to be completed following remediation.   

2.1.2.19. IR-04 (Former Scrap Yard) 

IR-04 is an irregularly shaped property, measuring approximately 100 by 600 feet, bounded by Spear 
Avenue to the east and south, the Building 812 access road to the west, and Building 810 to the north.  IR-
04 was formerly used as a post-disassembly area for metals, equipment, and other unusable items from the 
former salvage yard.  These items may have contained 226Ra devices and other contaminants.  The ROCs at 
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IR-04 are 137Cs, 226Ra, and 90Sr.  The HRA concluded that contamination is known in this area, and 
recommended remediation of known areas of contamination, further characterization of boundary areas and 
remediation if additional contamination is identified, followed by a final status survey to be completed 
following remediation.  The Navy is currently addressing potential radiological contamination at IR-04 
under a basewide removal action (Navy, 2006a).  The work is being performed in accordance with the 2007 
“Base-Wide Radiological Work Plan, Revision 1” (TtECI, 2007a). 

2.1.2.20. Former Salvage Yard 

The former salvage yard is an irregular pentagonal-shaped property, measuring approximately 
75,000 square feet, bounded by Spear Avenue to the north and 6th Avenue to the east.  The former 
salvage yard was used as a pre-disposal disassembly area for metals, equipment, and other unusable 
items.  These items may have contained 226Ra devices and other contaminants.  The ROCs at the former 
salvage yard are 137Cs, 226Ra, and 90Sr.  The HRA concluded that contamination is likely in this area, and 
recommended a scoping survey, with a characterization survey and remediation if contamination is 
identified, followed by a final status survey to be completed following remediation.  No previous 
radiological investigations have been performed at the former salvage yard. 

2.1.2.21. Parcel E Shoreline 

The intertidal shoreline area is composed of approximately 1.5 miles of shoreline along the San Francisco 
Bay, including Parcels E and E-2.  The Parcel E shoreline was previously used as a debris disposal area.  
The ROCs at the Parcel E shoreline are 137Cs, 226Ra, and 90Sr.  The HRA concluded that contamination is 
known in this area, and recommended a characterization survey with remediation of areas of elevated 
radioactivity and a final status survey to be completed following remediation.   

2.1.2.22. Piers 2 and 3 (including Building 527) 

Piers 2 and 3 are located adjacent to the southeast end of Parcel E and were formerly used as a berthing 
site for OPERATION CROSSROADS ships and other vessels with potential radioactive contamination.  
Pier 2 consists of former ship berths 30 through 35, and Pier 3 consists of former ship berths 37 through 
42.  Building 527 is an approximately 408-square-foot concrete building located on Pier 2 and was 
formerly used as an electrical substation.  Historical documents that were reviewed as part of the HRA 
also indicate that a similar structure (former Building 528) was located on Pier 3; however, the building is 
no longer present.  The ROCs at Piers 2 and 3 and the associated structures are 137Cs, 239Pu, 226Ra, and 
90Sr.  The HRA concluded that contamination is likely in this area, and recommended a scoping survey 
for the site (NAVSEA, 2004). 

2.1.2.23. Sanitary Sewer System 

Consistent with regulations at the time the NRDL operated at HPS, small amounts of low-level 
radioactive liquids may have been released into drains at NRDL buildings that discharged into the 
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sanitary sewer system.  Evidence of such releases was initially found at Buildings 351A and 364 located 
in Parcel G, which prompted the Navy to initiate an interim removal action to remove and remediate 
potentially contaminated sanitary sewer lines throughout various HPS parcels (B, C, D-1, D-2, E, E-2, G, 
UC-1, and UC-2).  The ROCs for the sanitary sewer system are 137Cs, 226Ra, and 90Sr.  The sanitary sewer 
system is considered by the HRA to likely be contaminated and is recommended for a characterization 
survey, followed by remediation of areas of elevated radioactivity and a final status survey to be 
completed following remediation.  The Navy is currently removing the portion of the sanitary sewer 
system that extends into Parcel E under a basewide removal action (Navy, 2006a).  The work is identified 
in the 2010 “Final Execution Plan, Crisp Road Sanitary Sewer and Storm Drain Removal” 
(TtECI, 2010a), and is being performed in accordance with the 2010 “Base-Wide Storm Drain and 
Sanitary Sewer Removal Final Project Work Plan, Revision 4” (TtECI, 2010b).   

2.1.2.24. Storm Drain Lines 

The original sanitary sewer system at HPS was combined with the storm drain system and used the same 
conveyance piping and 40 separate discharge outfalls into the bay.  Three separate projects, beginning in 
1958, were completed to separate the sanitary sewer and storm drain systems, but complete separation of the 
two systems was never achieved.  Based on this history and the potential discharge of small amounts of low-
level radioactive liquids into drains at NRDL buildings, the storm drain lines at HPS Parcels B, C, D-1, D-2, 
E, E-2, G, UC-1, and UC-2 are considered radiologically impacted and are being removed under an interim 
removal action concurrent with the sanitary sewer system.  The ROCs for the storm drain lines are 137Cs, 
226Ra, and 90Sr.  The storm drain lines are considered by the HRA to likely be contaminated and are 
recommended for a characterization survey with remediation of areas of elevated radioactivity and a final 
status survey to be completed following remediation.  The Navy is currently removing the portion of the 
storm drain system that extends into Parcel E under a basewide removal action (Navy, 2006a).  The work is 
identified in the 2010 “Final Execution Plan, Crisp Road Sanitary Sewer and Storm Drain Removal” 
(TtECI, 2010a), and is being performed in accordance with the 2010 “Base-Wide Storm Drain and Sanitary 
Sewer Removal Final Project Work Plan, Revision 4” (TtECI, 2010b).   

2.1.2.25. Septic Sewer Lines 

Prior to construction of the sanitary sewer and storm drain system, individual buildings may have used 
septic drain fields to dispose of liquid wastes, including potentially small amounts of low-level 
radioactive liquids.  Construction documentation for septic sewer lines does not exist; however, septic 
sewer lines were discovered during a radiological survey at the Building 707 Triangle Area and sewer 
lines may be present at other radiologically impacted buildings.  The ROCs for the septic sewer lines are 
137Cs, 226Ra, and 90Sr.  The septic sewer lines are considered by the HRA to likely be contaminated and 
are recommended for a characterization survey with remediation of areas of elevated radioactivity and a 
final status survey to be completed following remediation.  The Navy is currently addressing potential 
radiological contamination at the Building 707 Triangle Area, including the identified septic sewer lines, 
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under a basewide removal action (Navy, 2006a).  The work is being performed in accordance with the 
2007 “Base-Wide Radiological Work Plan, Revision 1” (TtECI, 2007a). 

2.2. PREVIOUS RADIOLOGICAL INVESTIGATIONS AND REMOVAL ACTIONS 

Multiple radiological investigations have been conducted at Parcel E, beginning in 1955.  The 
investigations included basewide investigations (such as site reconnaissance), investigations performed 
throughout Parcel E, and focused decommissioning surveys and investigations within Parcel E.  In 
addition, the Navy has performed several interim removal actions at Parcel E that have involved 
excavation and off-site disposal of LLRW.  The following subsections describe the previous radiological 
investigations and removal actions performed at Parcel E. 

2.2.1. Previous Radiological Investigations 

Numerous investigations of potential radiological contamination have been performed throughout HPS, 
including Parcel E.  Radiological investigations performed at Parcel E include: 

 NRDL Surveys to Decommission NRDL Buildings (1955) 

 NRDL Survey for Disestablishment (1969) 

 U.S. Atomic Energy Commission (AEC) Confirmatory Surveys (1969 to 1970) 

 Radiological Affairs Support Office (RASO) Survey of Former NRDL Buildings (1978) 

 Site Reconnaissance (1988 to 1989) 

 Phase I Radiological Investigation (1991) 

 Phase II Radiological Investigation (1993) 

 EPA Study of Parcel E Soil (1993) 

 Phase III Radiological Investigation (1996 to 1997) 

 Interim Parcel E Radiation Risk Assessment (1997) 

 Phase IV Radiological Investigation (1999) 

 Interim Investigation between Phase IV and Phase V Radiological Investigations (2001) 

 Radiological Groundwater Investigation (2001 to 2002)  

 Phase V Radiological Investigation (2002 to 2003) 

 Characterization of the Metal Debris Reef Area (2004) 

 Radiological Groundwater Investigation (2007 and 2008)  

A brief summary of radiological investigations performed at Parcel E is provided in the following 
subsections.  For each investigation, the methods used to evaluate the ROCs and associated release 
criteria were current at the time of the survey and are briefly described, if available.  Unless otherwise 
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indicated, the information presented in each subsection is derived from the HRA (NAVSEA, 2004).  
Specific soil, structure, and groundwater characterization data from these investigations are presented in 
Section 2.3.  Table 3 summarizes the study areas evaluated under the various radiological investigations. 

2.2.1.1. NRDL Surveys to Decommission NRDL Buildings (1955) 

In March 1955, NRDL consolidated most of its facilities into Building 815, located on an off-site FUDS 
that was subsequently transferred to a private owner in 1984, and conducted radiological surveys in the 
buildings it formerly used for free release to HPS.  At Parcel E, decommissioning surveys were conducted 
in Buildings 506, 507, 508, and 510.  No site-specific survey or decontamination procedures are available.  
However, under AEC guidelines, all NRDL buildings were required to be thoroughly surveyed and 
decontaminated prior to abandonment or release for unrestricted reuse.  For final clearance, former NRDL 
facilities were required to meet the residual contamination levels established by the Navy Bureau of 
Medicine and Surgery for decontamination of Navy facilities and equipment.  The release criteria used in 
the NRDL surveys are listed below. 

 Gamma contact dose rate less than 1.8 millirems per hour (mrem/hr) 

 Beta dose rate less than 9 milliRoentgens equivalent physical per hour 

 Fixed beta-gamma contamination less than 10,000 disintegrations per minute per square 
centimeter (dpm/cm2) 

 Removable beta-gamma contamination less than 4,000 dpm/cm2 

 Fixed alpha contamination less than 500 dpm/cm2 

 Removable alpha contamination less than 1 dpm/cm2 

2.2.1.2. NRDL Survey for Disestablishment (1969) 

In April 1969, the NRDL was closed (“disestablished”) and all radiological operations were suspended.  
Surveys were performed in areas where operations with general radioactive materials (G-RAM) were 
conducted to ensure applicable radiological release criteria were met.  Termination of the AEC licenses 
required the transfer of all G-RAM sources to other licensed operations or disposal at a licensed off-site 
disposal facility.  In addition, all areas involving G-RAM-related operations occupied by NRDL required 
decontamination, if necessary, to reduce residual radioactivity to acceptable levels for unrestricted reuse.  
At Parcel E, the NRDL Health Physics Division surveyed and decontaminated Buildings 506, 529, and 
707.   

The surveys consisted of measuring alpha and beta-gamma radiation levels and collecting swipe samples 
to detect removable contamination.  Any NRDL areas found to be radioactively contaminated were 
further decontaminated by removal of all radioactive source material; washing or scrubbing with 
detergents or other cleansing agents; chipping, sandblasting, vacuuming, and high-pressure steam 
cleaning; and dismantling of radioactive material for disposal at a licensed facility. 
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Following decontamination, the AEC Division of Compliance conducted a final inspection of all areas.  A 
localized contaminated area was considered decontaminated by AEC using the release criteria listed 
below.  

 Gamma dose rate at 1 centimeter above the surface area less than 0.2 mrem/hr 

 Removable beta-gamma activity less than 1,000 disintegrations per minute per 100 square 
centimeters (dpm/100 cm2) 

 Fixed alpha activity less than 500 dpm/100 cm2  

 Removable alpha activity less than 100 dpm/100 cm2 

2.2.1.3. AEC Confirmation Surveys (1969 to 1970) 

In September 1969 through January 1970, AEC conducted confirmation surveys of facilities previously 
vacated by NRDL.  In Parcel E, the surveys included Buildings 506, 517, 529, and the Building 707 area 
concrete waste preparation pad.  AEC granted final clearance based on an independent survey consisting 
of spot checks for radioactivity in areas previously cleared by NRDL.  The surveys included measuring 
alpha, beta, and gamma radiation levels and swipe testing for removable contamination.  The survey 
results demonstrated that the former NRDL facilities met the de minimis levels required for release for 
unrestricted reuse, which are listed below. 

 Average beta-gamma dose rate at 1 centimeter above the surface area less than 0.2 mrem/hr 

 Removable beta-gamma activity less than 1,000 dpm/100 cm2 

 Fixed alpha activity less than 500 dpm/100 cm2 

 Removable alpha activity less than 100 dpm/100 cm2 

2.2.1.4. RASO Survey of Former NRDL Buildings (1978) 

Following a July 1978 RASO survey in which Building 815, located on an off-site FUDS that was 
subsequently transferred to a private owner in 1984, was found to exceed revised allowable release 
criteria from U.S. Nuclear Regulation Commission (NRC), RASO conducted cursory surveys at other 
former facilities that could potentially exceed the revised release criteria.  In September and October 
1978, RASO surveyed Buildings 506, 517, 529, and 707 in Parcel E.  The surveys consisted of alpha and 
beta scans and swipe sampling for alpha and beta-gamma activity.  Soil, paint scrapings, wood scrapings, 
and other bulk samples were also collected for analysis of radionuclides.   

2.2.1.5. Site Reconnaissance (1988 to 1989) 

In 1988, Harding Lawson Associates conducted a preliminary surface radiation survey to determine if 
radioactivity levels at HPS posed unacceptable exposure risks to RI fieldworkers.  Project activities 
included a surface gamma survey for radiation at surface locations at the IR-02 (Bay Fill Area) at 
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Parcel E.  The surface gamma survey was conducted at predetermined on- and off-site locations to obtain 
background measurements, and at the nodal points of a 50- by 50-foot grid over the entire IR-02 area.  
Gamma readings were measured at the ground surface and at 1 meter above ground surface at each grid 
node and along grid lines.  An area of five anomalous gamma readings was also surveyed in more detail 
using a 10- by 10-foot grid spacing, as well as a ground scanning method (Harding Lawson Associates, 
1990). 

2.2.1.6. Phase I Radiological Investigation (1991) 

In 1991, the Navy began radiation investigations at HPS in four main phases as part of the RI program.  
Also during this period, an interim radiation risk assessment and a shoreline characterization survey were 
performed at Parcel E.  

The Phase I radiological investigation included the following tasks:  (1) air monitoring; (2) a surface 
confirmation radiation survey (SCRS), collection and analysis of soil samples; (3) collection of radon flux 
canisters at or near the location of surface anomalies; and (4) collection and analysis of groundwater 
samples.   

Phase I particulate air monitoring was conducted in 1991 to determine the background airborne 
particulate alpha and beta radioactivity levels at several locations, including Parcel E.  The gross alpha 
and gross beta airborne particulate concentrations were well within safety standards for airborne 
concentrations of general radioactive materials in outdoor air (PRC Environmental Management, Inc. 
[PRC], 1992). 

The purpose of the Phase I SCRS was to determine and confirm the nature and surficial extent of radium-
bearing devices in several disposal areas at HPS within Parcel E, including the IR-02 (Bay Fill Area), IR-
03 (Former Oil Reclamation Ponds Area), IR-14, and IR-15.  A local grid coordinate system was 
developed for the Phase I SCRS to map and relocate radioactive material detected during the surface 
walkover survey.  Each grid section was 300-feet by 300-feet square, with each section further subdivided 
into 30-foot by 30-foot subgrids.  During the Phase I SCRS, gamma readings greater than twice the 
background level were considered potential radioactive point source anomalies associated with buried 
radium-containing devices (PRC, 1992).   

When elevated gamma readings were observed, the location, gamma measurements, and exposure 
measurements were recorded and a biased soil sample was collected to identify the radioisotopes 
(PRC, 1992).  To provide additional characterization information, systematic soil samples were also 
collected at random, unbiased locations at a frequency of one sample per 2 acres.  All soil samples were 
analyzed at an off-site laboratory using gamma spectroscopy to identify and quantify gamma-emitting 
radioisotopes.  In total, 79 soil samples were collected at Parcel E during the Phase I SCRS.  Soil sample 
results from the Phase I SCRS are discussed further in Section 2.3.  Soil sample locations for the Phase I 
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SCRS are provided on Figures 4 and 5.  Based on the results of the Phase I SCRS, a recommendation was 
made for further investigation.  

In total, 158 radon flux canister samples were collected at ground surface locations at or near selected 
radioactive anomalies and other areas with elevated gamma activity.  Ten of the samples were collected at 
IR-14, and 148 samples were collected at IR-02.  Flux canister samples were analyzed for radon gas, a 
radioactive gas emitted into soil from the decay of 226Ra.  The analytical results were quantified as a radon 
flux rate value in picocuries per square meter per second (pCi/m2-s).  Analytical results for the 158 radon 
flux canister samples collected at Parcel E are summarized below. 

 Twenty-one samples (all at IR-02) had no detectable levels of radon gas, with radon flux rates 
quantified as zero pCi/m2-s 

 Seventy-eight samples (9 at IR-14 and 69 at IR-02) exhibited very low levels of radon gas at or 
below the average background radon flux rate (0.17 pCi/m2-s) 

 Nineteen samples (1 at IR-14 and 18 at IR-02) exhibited low levels of radon gas within twice the 
average background flux rate, with radon flux rates ranging from 0.18 to 0.31 pCi/m2-s 

 Eight samples (all at IR-02) exhibited slightly elevated levels of radon gas within three times the 
average background flux rate, with radon flux rates ranging from 0.35 to 0.49 pCi/m2-s 

 Thirty-two samples (all at IR-02) exhibited elevated levels of radon gas greater than three times 
the average background flux rate, with radon flux rates ranging from 0.55 to 75 pCi/m2-s 

All but 7 of the 32 samples with elevated levels of radon gas were collected directly above areas with 
elevated gamma activity that were subsequently excavated as part of the removal action at IR-02 
Northwest and Central (Section 2.2.2.1).  The maximum radon flux rate measured at locations outside of 
the IR-02 Northwest and Central excavation area was 9.87 pCi/m2-s.  The average radon flux rate 
measured at Parcel E, excluding the elevated radon measurements from within the IR-02 Northwest and 
Central excavation area, during the Phase I investigation is 0.24 pCi/m2-s; this average flux rate is 
comparable with the measured background flux rate (0.17 pCi/m2-s).  In addition, the range of measured 
radon flux rates, excluding the elevated radon measurements from within the IR-02 Northwest and 
Central excavation area, are less than the threshold for radon emissions (20 pCi/m2-s) specified in the 
Uranium Mill Tailings Radiation Control Act (40 CFR Section [§] 192.02[b][1]). 

Groundwater samples were collected at three wells at IR-02 Northwest, one well at IR-02 Central, and 
two wells at IR-02 Southeast.  The wells were selected for sampling based upon the results of previous 
gross alpha and beta analysis of water samples from the wells.  The samples were analyzed for gross 
alpha and beta radioactivity.  However, the presence of dissolved and suspended solids in groundwater 
interfered with the analysis, and the results were considered inconclusive (PRC, 1992). 
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2.2.1.7. Phase II Radiological Investigation (1993) 

In 1993, the Phase II radiological investigation was initiated at IR-02 to further investigate the 
distribution of 226Ra-containing devices identified during the Phase I investigation.  Twenty-seven  
15-foot-deep test pits and three 100-foot-long trenches were excavated at IR-02 Northwest.  One of the 
trenches extended about 40 feet across the site boundary into IR-02 Central.  Seven 15-foot-long test pits 
were excavated at IR-02 Central along the IR-02 Northwest site boundary.  The excavations were 
conducted at locations where point source anomalies were found during the Phase I SCRS.  The test pits 
were excavated until Bay Mud or groundwater was encountered, or until the walls of the excavation 
became unstable.  Trench and test pit depths ranged from 2.5 to 10.5 feet below ground surface (bgs), 
with an average depth of about 8 feet bgs.  The locations of the test pits excavated during the Phase II 
radiological investigation are presented on Figures 4 and 5. 

The walls of each test pit were scanned for gamma-emitting radioactive material every 2 feet; the 
excavated soil and debris were also scanned for gamma activity.  If elevated gamma readings were 
observed, the location, gamma measurements, and exposure measurements were recorded.  During the 
Phase II investigation, gamma count rates greater than one and one-half times the background level were 
considered radioactive point source anomalies associated with buried radium-containing devices 
(PRC, 1996).  The background gamma count rate in excavations varied from approximately 5,000 to 
10,000 counts per minute (cpm), depending upon depth and debris content.  If radioactive point source 
anomalies were found, they were further investigated by excavation and soil samples were collected for 
analysis at an off-site laboratory using gamma spectroscopy to identify the radioisotopes (PRC, 1996).  
Low-, medium-, and high-volume air samples were also collected during excavation activities to evaluate 
airborne radioactive particulates.  Results of the Phase II investigation are discussed in detail in 
Section 2.3. 

Results of soil samples collected at IR-02 assisted in delineating an area containing a concentration of 
radium-containing devices that was subsequently removed during an interim removal action (Tetra Tech 
EC, Inc. [TtECI], 2007c).   

2.2.1.8. EPA Study of Parcel E Soil (1993) 

In 1993, EPA’s National Air and Radiation Environmental Laboratory analyzed 13 soil samples from IR-
02 Northwest to determine particle size, radionuclide distribution, and radionuclide content.  The samples 
were collected from the ground surface down to a depth of 2 feet bgs.  Results of the study indicated that 
most soil at Parcel E contained background concentrations of 226Ra, and that limited soil contamination 
was associated with the presence of radium-containing devices (EPA, 1994).  Selective removal of soil in 
the vicinity of identifiable sources and removal of the sources by particle-size separation was identified as 
a viable remedial alternative.   
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2.2.1.9. Phase III Radiological Investigation (1996 to 1997) 

In 1996, the Phase III radiological investigation was initiated at Parcel E to address concerns regarding 
use, storage, and disposal of radioactive material during previous NRDL operations at HPS (TtEMI, LFR, 
and U&A, 1997).  The goal of the Phase III investigation was the eventual release of all remaining former 
NRDL buildings at Parcel E for unrestricted reuse.  Based on the recommendations of RASO, 
radiological surveys were conducted at sites where residual contamination was known to exist or where 
radiation surveys had not been performed as part of the termination process for a radioactive material 
license.  Buildings or sites where either no radiological material was used or stored, or where previous 
radiological surveys had been performed and the site was subsequently released for unrestricted reuse, 
were excluded from the Phase III investigation.  The Phase III investigation included former Buildings 
506 through 510, 510A, 517, 529, and the Building 707 concrete pad area.  

The Phase III investigations consisted of surface gamma walkover surveys and collection of soil, asphalt, 
concrete, and swipe samples.  Ten- by 10-foot-square grids were used to map and identify anomalies 
identified during the surveys.  Additionally, a static gamma survey was performed.  Where elevated 
gamma readings were observed, the location, count rate, and exposure rate measurements were recorded 
and soil samples were collected to evaluate which gamma-emitting radionuclides were present above 
background levels.  The locations of the soil samples collected during the Phase III radiological 
investigation are presented on Figures 4 and 5. 

2.2.1.10. Interim Parcel E Radiation Risk Assessment (1997) 

As part of the Parcel E RI, the Navy performed a radiation risk assessment to evaluate potential risks 
associated with human exposure (for residential and industrial scenarios) to radionuclides detected at 
Parcel E (TtEMI, LFR, and U&A, 1997).  The radiological risk assessment evaluated four sites at 
Parcel E (IR-02 Northwest, IR-02 Central, IR-02 Southeast, and IR-11/14/15), as well as IR-01/21, which 
is currently in Parcel E-2.   

226Ra and its radioactive daughter products (lead-210 [210Pb] and radon-222 [222Rn]) were identified as 
radionuclides of potential concern.  Radiological data collected from the Phase I through Phase III 
investigation were used to quantitatively conduct the risk assessment.  Risks were quantified for exposure 
to 226Ra in soil and to 222Rn in indoor air.  Because the 222Rn risk is only relevant if buildings are 
constructed in a radiologically impacted area, this risk was evaluated separately.   

For purposes of the risk assessment, Parcel E was divided into 0.5-acre and 2,500-square foot exposure 
areas to represent industrial and residential land use, respectively.  IR-02 and IR-11/14/15 are planned for 
open space and maritime-industrial land use (which does not include residential exposure), thus the 
industrial exposure scenario evaluated in the risk assessment was considered the most appropriate 
comparison for anticipated land use.  Under the industrial land use scenario, workers were assumed to be 
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exposed to radionuclides through ingestion of soil, inhalation of airborne particulates, inhalation of 222Rn 
gas, and external exposure.   

For exposure to 226Ra under the industrial exposure scenario, the risk assessment identified that nine 
exposure areas had calculated excess lifetime cancer risks between 1E-06 and 1E-05 for the reasonable 
maximum exposure (RME) case.  All nine exposure areas with a risk of 1E-06 and greater were located in 
IR-02 Northwest, in the vicinity of the Polychlorinated Biphenyl (PCB) Hot Spot Area.  As discussed in 
Section 2.2.2.3 below, a removal action was conducted in the PCB Hot Spot Area to remove radiological 
contaminants exceeding action levels.  Accordingly, the radiological risks quantified in the previous 
radiological risk assessment are not reflective of current conditions.   

For exposure to 222Rn under the industrial exposure scenario, the risk assessment identified that 
10 exposure areas had calculated excess lifetime cancer risks between 1E-05 and 1E-04 for the RME 
case, and an additional 6 exposure areas had calculated excess lifetime cancer risks between 1E-06 and 
1E-05.  All of the exposure areas were located within IR-02 Northwest and IR-02 Central.  Accordingly, 
risks related to 222Rn were not considered relevant because no buildings were constructed in the exposure 
areas.  The assessment report concluded that health risks for exposure to 226Ra in soil were not considered 
significant (TtEMI, LFR, and U&A, 1997).  Please refer to additional information presented in Sections 
2.3 and 2.5 regarding updated soil characterization and risk analyses. 

2.2.1.11. Phase IV Radiological Investigation (1999) 

In 1999, the Phase IV radiological investigation was initiated to evaluate background activities of specific 
radionuclides and to further characterize the areas of anomalous count rates identified at the Building 707 
concrete pad area during the Phase III investigation.  The investigation consisted of the collection of 
28 concrete and asphalt samples and 28 soil samples at the concrete pad area, comparison of detected 
concentrations with background concentrations, and evaluation of the risk posed to human health by 
radioactive isotopes.  The locations of the soil samples collected during the Phase IV radiological 
investigation are presented on Figure 4. 

2.2.1.12. Interim Investigation between Phase IV and Phase V Radiological Investigations (2001) 

A characterization survey of the shoreline of Parcel E and what is now Parcel E-2 was performed in 2001.  
Gamma scans were conducted over pre-positioned grids within approximately 50 feet of the mean tide 
line.  Approximately 900 areas were noted during the survey with gamma levels that exceeded twice the 
background gamma radiation levels; the highest measurements were identified in the area known as the 
“metal reef” within IR-02 Southeast at Parcel E.  Samples collected from those locations identified 226Ra 
as the contaminant. 
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2.2.1.13. Radiological Groundwater Investigation (2001 and 2002) 

In 2001 and 2002, a groundwater data gaps investigation (GDGI) was performed at various sites in 
Parcels E, E-2, and G to collect isotope-specific data for “radionuclides of interest,” defined as species 
that may be site-related or may be present in the environment as natural or anthropogenic background as 
known at the time (prior to issuance of the HRA) (TtEMI, 2004).  The investigation was intended to 
supplement data collected during previous investigations for radiological indicator parameters (gross 
alpha and gross beta) because the nonspecific results for gross alpha and gross beta did not allow the 
Navy to distinguish between natural and potentially site-related components of radioactivity in shallow 
groundwater (within what is referred to as the “A-aquifer”).   

The GDGI was conducted in three phases.  Phase I, conducted from April through December 2000, 
consisted of the inspection, repair, and redevelopment of existing monitoring wells, with no groundwater 
sampling conducted.  During the Phase II investigation, conducted from January through April of 2001, 
samples were collected from 35 A-aquifer monitoring wells, 2 B-aquifer monitoring wells, and 1 bedrock 
water-bearing zone monitoring well in Parcel E and analyzed for gross alpha and gross beta radiological 
indicators.  In addition, groundwater samples from 13 of the A-aquifer wells located in IR-02 and IR-03 
were analyzed for 226Ra and 228Ra.   

During Phase III, conducted between July and August 2002, groundwater samples collected from  
24 A-aquifer wells at Parcel E were analyzed for 44 specific isotopes.  The wells and sampling events 
were selected to provide spatial and temporal coverage of Parcel E, background areas, and areas where 
radioactive materials were used or stored.  Most of the wells were located within IR-02 and IR-03, with 
18 wells located within IR-02, and 2 wells located within IR-03.  Three wells were located within IR-14, 
and one well designated as a background well (IR12MW20A) was located within IR-12.  Three 
(IR12MW20A, IR14MW10A, and IR14MW12A) of the 24 A-aquifer wells were also analyzed for 3H, 
which was not included in the full suite of isotopes.  An additional four  
A-aquifer wells (IR02MW89A, IR36MW11A, IR36MW135A, and IR72MW32A) were analyzed 
exclusively for 3H.  Wells were sampled twice between July and October 2002.  Figure 6 identifies the 
monitoring wells sampled during the Phase II and Phase III of the GDGI.  Wells that were analyzed 
exclusively for gross alpha and gross beta parameters are not presented on Figure 6.   

2.2.1.14. Phase V Radiological Investigation (2002 to 2003) 

The Phase V radiological investigation began in January 2002.  The purpose was to support the release of 
buildings or areas that had been identified as areas where radioactive materials had been used or areas 
where previous removal actions to remove known contamination had occurred.  The Phase V radiological 
investigation of Parcel E was performed in 2002 and 2003 prior to the issuance of the HPS HRA 
(NAVSEA, 2004).   
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Each site evaluated during the Phase V investigation was assessed for potential ROCs using scan surface 
contamination surveys for gamma radiation, fixed static (direct) gamma scans, alpha and beta static 
readings, dose rate measurements, alpha and beta swipes, 3H swipes (if appropriate), and sample analysis.  
Solid samples were analyzed by alpha or gamma spectroscopy, or beta analysis if appropriate.  The extent 
of survey coverage at each site followed protocols established in the Multi-Agency Radiation Survey and 
Site Investigation Manual (MARSSIM) (U.S. Department of Defense et al., 2000).  These protocols 
include prescribed densities for measurements and sample collection, ranging from Class 1 surveys 
(higher density of measurements and samples) to Class 3 surveys (lower density of measurements and 
samples).  The extent of the surveys depended upon the MARSSIM area classification of each site.  
Class 1 surveys covered 100 percent of sites designated as Class 1 areas, and Class 2 and 3 surveys were 
performed at a subset of each area dependent upon the MARSSIM designation (50 percent of each 
Class 2 area received a Class 2 survey, and 20 percent of each Class 3 area received a Class 3 survey).  If 
contamination was found during a Class 3 survey, a 100 percent characterization survey was conducted, 
followed by remediation (and associated support surveys), and a Class 1 final status survey.  Results of 
the Phase V surveys are presented in Section 2.3 and organized by individual study area or building 
within each redevelopment block.  During the Phase V investigation, 16 reference surface soil samples 
(taken within 6 inches of the ground surface) were collected from areas within Parcels B, C, D, and E that 
were determined, in consultation with the Navy’s RASO, to not be impacted by previous radiological 
operations at HPS.  This determination was aligned with the historical records used to develop the HRA 
(NAVSEA, 2004).  The average background concentration of 226Ra was determined to be 0.82 picoCuries 
per gram (pCi/g).  The data from the Phase V investigations are compiled in Appendix A; however, the 
locations of the soil samples collected during the Phase V investigation are not available. 

2.2.1.15. Characterization of the Metal Debris Reef Area (2004) 

In support of the removal action at the Metal Debris Reef Area, site characterization was performed to 
further define the vertical and horizontal extent of the metal reef.  The characterization activities were 
conducted from June through September 2004 and included (1) topographic and bathymetric surveys, 
(2) marine geophysics surveys, (3) landside geophysics surveys, (4) environmental resources surveys, 
(5) vibracoring and sonic drilling, and (6) sampling activities.  The metal reef was found to comprise a 
volume of approximately 8,500 cubic yards of concrete debris, metal scrap, and metal slag extending to 
about 12 feet bgs.  Site characterization activities involved collecting samples from offshore and onshore 
borings and analyzing the samples for radioactive and nonradioactive chemicals.  Elevated activity levels 
of 137Cs and 226Ra and elevated concentrations of metals, PCBs, and pesticides were identified at the 
Metal Debris Reef Area (Tetra Tech FW, Inc. 2005).  The metal reef and debris within the area were 
removed between 2005 and 2007 (see Section 2.2.2.2).   
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2.2.1.16. Radiological Groundwater Investigation (2007 through 2009) 

Based on the results of the groundwater data gaps investigation, the Navy implemented a basewide 
groundwater monitoring program (BGMP) in 2004 (Barajas & Associates, 2008).  Groundwater sampling 
for nonradioactive chemicals under the BGMP began in June 2004 and has been conducted on a quarterly 
basis since 2004.  Groundwater data for radioactive chemicals were collected under the BGMP as part of 
several supplemental monitoring events.  Beginning in the first quarter 2007, groundwater samples were 
collected from six A-aquifer wells (IR02MW126A, IR02MW147A, IR02MW149A, IR02MW179A, 
IR02MW209A, and IR02MWB-1) in Parcel E and submitted to an off-site laboratory for analysis of 137Cs 
and 226Ra (CE2-Kleinfelder JV, 2007a).  Beginning in the second quarter 2007, wells IR02MW175A and 
IR02MW301A were added to the sampling protocol (CE2-Kleinfelder JV, 2007b).  All eight wells were 
sampled quarterly for radionuclides through the third quarter 2008. 

In 2008, a supplemental data collection event was conducted at Parcel E to further evaluate the nature and 
extent of radionuclides in groundwater.  In June and July 2008, groundwater samples were collected from 
an additional eight monitoring wells (seven in the A-aquifer and one in the deeper B-aquifer) and 
submitted to an off-site laboratory for radionuclide analyses of 137Cs, 226Ra, and 90Sr.  In addition, samples 
collected from monitoring well IR12MW14A were evaluated for 239Pu.  Two rounds of sampling were 
conducted at each well, except at wells IR03MW218A2 and IR36MW123B, which were sampled once.  
In September 2008, groundwater samples were collected from wells IR02MW374A, IR02MW375A, and 
IR02MWB-2 and analyzed for 137Cs, 226Ra, and 90Sr.  Figure 6 identifies the monitoring wells sampled 
during the 2008 supplemental BGMP.  Sampling information from the supplemental BGMP is presented 
in the Semiannual Groundwater Monitoring Report for April to September 2008 (CE2-Kleinfelder JV, 
2009).  In the first quarter 2009, samples were collected from 12 A-aquifer wells and analyzed for 137Cs, 
226Ra, and 90Sr.  An additional sample was collected from monitoring well IR12MW14A for analysis of 
239Pu.  Samples from A-aquifer monitoring well IR36MW09A and B-aquifer monitoring well 
IR36MW123B were analyzed exclusively for 226Ra.  

2.2.2. Previous Removal Actions 

The Navy has performed several removal actions at Parcel E that have involved excavation and off-site 
disposal of LLRW.  The following subsections briefly describe these previous removal actions.  As 
discussed in Section 2.1.2, the Navy is currently performing removal actions at several radiologically 
impacted sites in Parcel E.  

2.2.2.1. IR-02 Northwest and Central Area (2005 to 2007) 

A time-critical removal action (TCRA) was conducted from 2005 to 2007 at IR-02 Northwest and Central 
to eliminate any threat posed by future migration and release of radioactive material or nonradioactive 
chemicals from the site to the surrounding environment (TtECI, 2007d).  The removal action was 
designed to remove debris and other materials with radioactivity above the radiological remedial 
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objectives (RROs) within a predetermined excavation boundary based upon previous radiological 
investigations.  The excavation was performed in a series of 6-inch or 12-inch lifts, to a maximum depth 
of approximately 11 feet bgs (TtECI, 2007d).  Approximately 49,500 cubic yards of soil was excavated 
and screened ex situ to identify radioactive material.  Out of this total volume, approximately 2,342 point 
sources and pieces of radioactively contaminated debris were identified, segregated, and disposed of off 
site as LLRW.  In addition, three drums containing mixed waste with radiological contamination were 
disposed of off site. 

Post-excavation radiological soil samples were collected and analyzed for 226Ra, 137Cs, and 90Sr.  
Analytical results indicated the following: 

 137Cs and 90Sr results in post-excavation bottom and sidewall samples were all less than their 
respective RROs; 

 226Ra results in 155 of 160 systematic grid samples were below the RRO; 

 226Ra results in 59 of 63 random grid samples were below the RRO; and 

 226Ra results in all 29 sidewall samples were below the RRO. 

The RROs for radiological materials were achieved within the predetermined boundaries of IR-02.  The 
nine samples with activities (ranging from 2.1 to 6.2 pCi/g) that exceeded the RRO for 226Ra were isolated 
spatially and were collected at the bottom of the excavation at depths greater than 11 feet.  The top 3 feet 
of the excavation was backfilled with clean imported soil that met chemical acceptance criteria presented 
in the TCRA Work Plan (TtECI, 2005).  In addition, clean imported fill was placed at the bottom of the 
excavation to bridge standing water.  The remaining excavation volume was backfilled with 
approximately 33,900 cubic yards of excavated soil that, following radiological screening, was released 
for use as backfill (TtECI, 2007d).  A ground surface survey for gamma-emitting radionuclides was 
conducted within the unexcavated areas of IR-02 during demobilization.  The surveys identified three 
locations outside of the TCRA boundary with elevated readings ranging from 10,000 to 89,000 cpm; no 
further investigation or removal was conducted at these areas (TtECI, 2007d).   

Post-excavation soil data are presented in the “Final Removal Action Completion Report [RACR], IR-02 
Northwest and Central” (TtECI, 2007d).  Radiological analytical reports are provided in Appendix G of 
the RACR, with the sampling locations (and the results for the nine isolated samples with activities 
exceeding the RROs) depicted in Figure 4-3 of the RACR (TtECI, 2007d).  

2.2.2.2. IR-02 Southeast Metal Debris Reef (2005 to 2007) 

The TCRA at the Metal Debris Reef was performed in conjunction with removal of the Metal Slag Area 
located in the southeast portion of Parcel E.  The purpose of the TCRA was to remove metal debris and 
slag containing low-level radiological material, as well as nonradiological chemical contamination 
incidental to the area.  Site characterization was performed to delineate the vertical and lateral extents of 
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the metal debris and slag prior to excavation.  The excavation was performed in a series of 12-inch lifts, 
to maximum depth of 4 feet bgs.  After the initial excavation was completed, trenches were extended 
beyond the excavation perimeter to confirm the extent of metal debris and slag.  No additional metal 
debris or slag was found at the edges of the excavation; as a result, the initial excavation boundaries did 
not require expansion (TtECI, 2007c).   

Approximately 11,200 cubic yards of soil, metal slag, and debris was removed from the Metal Debris 
Reef and disposed of off site (TtECI, 2007c).  Out of this total volume, approximately 1,626 cubic yards 
of soil and sediment was segregated as radiologically impacted.  In addition, 131 radiological point 
sources (including devices, buttons, and pieces of radioactively contaminated debris) and approximately 
31 cubic yards of metal debris were identified within the removal area (Navy, 2006b and 2006c; TtECI, 
2007c).   

The entire Metal Debris Reef excavation was backfilled with clean imported fill material that was tested 
prior to use (TtECI, 2007c).  Post-excavation soil samples were collected and analyzed for 137Cs, 226Ra, 
and 90Sr.  Analytical results for 191 of the 193 post-excavation soil samples met the specified RROs.  The 
two samples with results that failed to meet the specified RROs were isolated and confirmed that no 
widespread radiological contamination was present at the Metal Debris Reef.  In addition, residual 
radioactivity at the two isolated post-excavation soil sample locations is covered with clean soil, thereby 
preventing direct exposure to surrounding populations and wildlife (TtECI, 2007c).  Post-excavation soil 
data are presented in the “Final Removal Action Completion Report, Metal Debris Reef and Metal Slag 
Area Excavation Sites” (TtECI, 2007c).  Radiological analytical reports are provided in Appendix M of 
the RACR, with the sampling locations depicted on Figures 4-3 and 4-4 of the RACR (TtECI, 2007c). 

2.2.2.3. PCB Hot Spot Area TCRA (2005 to 2007) 

The TCRA at the PCB Hot Spot Area, which is located primarily in Parcel E-2 and within a small portion 
of Parcel E, was designed to remove PCB- and petroleum hydrocarbon-contaminated soil and debris, 
possibly containing LLRW.  Excavation involved (1) removal of soils containing PCBs at concentrations 
greater than the depth-based removal action goals (1 milligram per kilogram [mg/kg] from the surface to 
3 feet bgs and 100 mg/kg deeper than 3 feet bgs); (2) total petroleum hydrocarbons at concentrations 
greater than 3,500 mg/kg; or (3) radiological contaminants above the RROs.  The removal action goals 
also included removal of free-phase petroleum hydrocarbons to the extent practicable.  The excavation 
was performed in a series of 12-inch lifts to a maximum depth of 21 feet bgs.  During excavation 
activities, oil-stained soil and free-phase product were observed along the western and southwestern 
sidewall of the excavation boundary; however, further excavation in these areas was not possible because 
of their proximity to San Francisco Bay.  Visual observation and field-screening test kits of exploratory 
potholes excavated between the excavation and the bay identified contamination (including oil staining 
and free-phase product) (TtECI, 2007b). 



Section 2 Site Characterization and Risk Evaluation 

 
N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\FinalParcelE_RA.docx 

ERRG-6011-0000-0006.A1 2-29 

Approximately 44,500 cubic yards of soil and debris was removed and disposed of off site as part of this 
removal action.  Out of this total volume, 533 cubic yards of soil and fire brick was segregated as 
radiologically impacted.  Also, 40 radiological devices, 78 cubic yards of metal debris, and 19 pieces of 
other radioactively contaminated debris were identified within the removal area (TtECI, 2007b).  In 
addition to this radiologically impacted debris, 110 drums and 537 assorted waste containers were 
recovered from the central portion of the removal area and were characterized prior to off-site disposal.  
The drums, which were discovered in varying degrees of decay, contained grease, oil, soil, asphalt, and 
tar substances.  Waste characterization data indicated that the drums contained various chemicals, 
including PCBs.  Two of the drums contained mixed waste with radiological contamination.  The small 
containers contained various laboratory chemicals, ranging from strong acids and bases to solvents, 
alcohols, and inorganic salts (TtECI, 2007b). 

Post-excavation soil samples were collected and analyzed for 137Cs, 226Ra, and 90Sr (the ROCs for IR-01/21 
and IR-02).  Analytical results for all post-excavation soil samples met the specified RROs.  Post-excavation 
soil data are presented in the “Final Removal Action Completion Report, PCB Hot Spot Soil Excavation 
Site” (TtECI, 2007b).  Radiological analytical results are provided in Appendix M of the RACR, with 
sampling locations depicted on Figures 4-10 through 4-11 of the RACR. 

2.3. NATURE AND EXTENT OF RADIONUCLIDES IN SOIL AND GROUNDWATER 

The soil and groundwater data derived from the various radiological investigations, as discussed in 
Section 2.2, were used to evaluate the nature and extent of ROCs in soil and groundwater at Parcel E.  
The nature and extent evaluation presented in this section documents that an adequate amount of data 
exist to support a screening-level human health risk assessment (HHRA) based on the planned reuse of 
Parcel E and to evaluate remedial alternatives for Parcel E.  As identified in the HRA (NAVSEA, 2004), 
shoreline sediment (within the intertidal shoreline zone) and structures at Parcel E are also considered 
radiologically impacted; however, data are inadequate to support a detailed evaluation of the nature and 
extent of radionuclides in shoreline sediment and structures.  In the absence of such data, this radiological 
addendum assumes that the radiologically impacted shoreline sediment and structures, as identified in the 
HRA, will require remedial option analysis (in Sections 3, 4, and 5). 

2.3.1. Nature and Extent of Radionuclides in Soil (and associated structures) 

2.3.1.1. Potential Sources of Radioactive Contamination and Impacted Media 

Table 1 identifies each of the radiologically impacted areas at Parcel E and the ROCs at each area.  
Section 2.1.2 discussed the radiological operations at each impacted area and identified the potential 
sources of radioactive contamination.  Two general sources of potential radioactive contamination exist at 
Parcel E:  NRDL activities at the former 500 series buildings, Building 707 Triangle Area, and other 
buildings formerly occupied by NRDL; and historic waste disposal activities that occurred mainly along 
the shoreline, primarily IR-02.  Additional radiological activities at Parcel E include: 
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 Practical and applied research on radiation decontamination methods and on the effects of 
radiation on living organisms and natural and synthetic materials, primarily conducted within the 
former 500 series buildings and within the Building 707 Triangle Area 

 Disposal of radioluminescent commodity items (such as dials, gauges, and deck markers) within 
IR-02 and IR-03 

 Disposal of industrial debris and metal slag with radioactive anomalies at the Metal Debris Reef  

 Potential discharge of small amounts of low-level radioactive liquids into drains at NRDL 
buildings (potentially leading to sanitary sewer, storm drain, and septic sewer lines) 

The HRA evaluated the potential for residual radioactive contamination at each impacted site based on 
historical information, previous radiological survey results, and site reconnaissance (NAVSEA, 2004).  
Table 2, as excerpted from the HRA, identifies the potential for various media (for example, surface soil, 
subsurface soil, groundwater, etc.) to contain radioactive contamination.  As shown in Table 2, surface 
and subsurface soil are the most likely media to contain radioactive contamination at Parcel E. 

2.3.1.2. Radionuclides Detected in Soil 

The following paragraphs briefly discuss the detections of radionuclides in soil at Parcel E.  The 
following discussion is focused on the results from the Phase V investigation, which evaluated whether 
residual radioactivity on the surface met the predetermined release criterion as summarized below.   

 226Ra: 1 pCi/g greater than background, not to exceed 2 pCi/g3 

 90Sr: 10.8 pCi/g 

 137Cs: 0.13 pCi/g4 

 241Am: 5.67 pCi/g 

 239Pu: 14.0 pCi/g 

 235U: 0.398 pCi/g 

 60Co: 0.060 pCi/g 

These release criteria were considered equivalent to EPA preliminary remediation goals (PRGs) for 
outdoor worker exposure to soil, based on agreements with EPA.  For 226Ra and 137Cs, the outdoor worker 
release criteria are identical to the release criteria for future residents.  The outdoor worker release criteria 
for 90Sr, 241Am, 239Pu, 235U, and 60Co are greater than the residential release criteria; however, these 
differences were accounted for in this radiological addendum because (1) no radiologically impacted sites 
were eliminated from further evaluation (as part of the remedial option analysis in Sections 3, 4, and 5) 

                                                      
3 The 226Ra release criterion was 5 pCi/g when the Phase V investigation was started but was subsequently reduced to 1 pCi/g 
above background; the uncertainty related to this change in criterion is discussed in Section 2.5.4. 
4 The 137Cs release criterion applied to this survey when conducted in 2002 is slightly higher than the one used today (0.113 
pCi/g); however, this change does not directly impact the results of this survey. 
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based on the results from the Phase V data, and (2) the remedial option analysis considered both the 
outdoor worker and residential release criteria in developing remediation goals.  

The discussion of radionuclide data presented in the following paragraphs is limited to the sites for which 
radiological data are available; to date, radiological data have not been collected at each radiologically 
impacted site discussed in Section 2.1.2 and identified in Table 2.  In the absence of such data, this 
radiological addendum assumes that radiologically impacted subsurface soil, as identified in the HRA 
(NAVSEA, 2004), will require remedial option analysis (in Sections 3, 4, and 5).   

Redevelopment Block MU-1 

Building 707 and 707 Triangle Area  

In 1969, NRDL conducted a radiological survey at Building 707; the building was decontaminated to 
background levels and released by NRDL for unrestricted reuse (TtEMI, LFR, and U&A, 1997).  In 
January 1970, Building 707 was inspected and cleared by AEC for unrestricted reuse (TtEMI, LFR, and 
U&A, 1997). 

In 1978, RASO conducted a survey consisting of alpha and beta-gamma scans and wipe sampling for 
alpha and beta-gamma activity.  No areas of elevated radioactivity were identified in the building. 

In 1997, the concrete pad adjacent to Building 707 was surveyed during the Phase III investigation 
(TtEMI, LFR, and U&A, 1997).  The investigation consisted of a surface gamma walkover survey of the 
pad and surrounding area, collection and analysis of concrete and asphalt samples from 27 locations 
surrounding the pad, and collection and analysis of 52 wipe samples from the concrete pad.  Thirteen 
(B707SS04 through B707SS16) of the 27 surface sampling locations were located on the asphalt.  Soil 
samples were collected under two asphalt sampling locations (B707SS04 and B707SS14).   

Two areas on the pad and two areas on the asphalt near the pad exhibited elevated gamma readings 
exceeding background.  The two anomalous areas on the pad were located approximately 10 feet apart 
and had gamma count readings of 18,640 and 21,115 cpm, above the average background rate of 5,800 
cpm for concrete.  The two anomalous areas off the pad were located to the southeast of the pad on the 
asphalt near “J” Street.  Gamma count readings (32,300 and 17,300 cpm) at these anomalies exceeded the 
background activity of 7,600 cpm for asphalt cover.   

To further evaluate the anomalies, asphalt and concrete samples were collected from these areas.  Three 
of the four anomalies were sampled; only one sample was collected from the pad because of the 
proximity of the two anomalies.  The laboratory results indicated elevated activities of 137Cs, 226Ra, 
thorium-228, and thorium-232 exceeding their respective screening criteria (TtEMI, LFR, and U&A, 
1997).  The activities of 137Cs ranged from 4,300 pCi/g to 7,000 pCi/g, exceeding the Navy’s 137Cs 
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criterion for hot spots of 100 pCi/g.  226Ra activities ranged from 51 to 61 pCi/g, exceeding the Navy’s 
criterion of 5 pCi/g at the surface. 

No radioisotopes were reported in the soil samples at activities exceeding background, except for one 
sample analyzed for 40K, which was reported at an activity of 16 pCi/g, exceeding the background activity 
of 10 pCi/g.  Gross alpha and gross beta measurements from the wipe samples did not exceed the 
acceptable contamination criteria for maximum activity, average activity, or removable acceptable surface 
activity.  Based on the results of the Phase III investigation, additional investigation was recommended in 
the area of the concrete pad to address the anomalies. 

In 1999, the Building 707 concrete pad was further investigated as part of the Phase IV investigation.  The 
investigation included collection and analysis of 28 asphalt and concrete samples and 28 soil samples 
from areas near the anomalies identified in the Phase III investigation (TtEMI, 2000).  At each of the 
anomalous locations, one sample was collected from the “hottest” area (as determined by 2-inch sodium 
iodide detector), three samples were detected in a 1-meter concentric ring from the central sampling 
location, and five samples were collected in a 4-meter ring from the central sampling location.  At each 
sampling location, the concrete or asphalt was cored and sampled and underlying soil or soil aggregate 
was sampled.  In addition, 10 asphalt and concrete samples and 10 soil samples were collected as 
background samples.   

Results of the sampling indicated several radionuclides of concern (241Am, 137Cs, 60Co, europium-152 
[152Eu], europium-154 [154Eu], and 235U) were present exceeding background by more than three standard 
deviations.  To evaluate whether the Building 707 concrete pad area would require remediation, 
radionuclide activities were compared against site-specific derived concentration guideline levels 
(DCGLs) and decay-corrected PRGs.  DCGLs were calculated for the ROCs exceeding background using 
RESRAD.  137Cs was the only radionuclide that exceeded the site-specific DCGL of 13.1 pCi/g; the 
highest reported activity of 137Cs was 84.2 pCi/g in sample location 707A1.  The average activity of 137Cs 
exceeded the PRG of 0.13 pCi/g.  The maximum reported activities of 241Am, 152Eu, 154Eu, and 235U 
exceeded their respective PRGs; however, the average activities did not exceed the PRGs.  The human 
health risk, calculated using RESRAD, posed by radioactive isotopes at the Building 707 concrete pad 
site ranged from 9E-06 to 1E-05 and is within the acceptable risk range (TtEMI, 2000). 

In 2002, a MARSSIM scoping survey was conducted at the location of the Building 707 concrete pad area 
during the Phase V investigation.  The designed surveillance area for the concrete pad was organized into 
12 survey units, with each unit designated as a Class I area with a surface area not more than 100 square 
meters (m2).  Survey methods included static and scan measurements for gamma radiation, static and scan 
measurements for alpha and beta radiation, exposure rate measurements, and analysis of solid samples.  
Two solid samples were collected from each of the 12 survey units.  137Cs exceeded the release criterion 
in 4 of the 12 survey units, with a maximum reported activity of 0.277 pCi/g in survey unit G.  226Ra 
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exceeded the release criterion in 7 of the 12 survey units, with a maximum reported activity of 
3.892 pCi/g in survey unit D.  Based on the results of the Phase V investigation, a characterization survey 
and subsequent remedial action were recommended for the site. 

The MARSSIM scoping survey also included the location of the Triangle Area during the Phase V 
investigation.  The designed surveillance area for the Triangle Area was organized into seven survey 
units, with each unit designated as a Class I area with a surface area not more than 2,000 m2.  Survey 
methods included static and scan measurements for gamma radiation, static and scan measurements for 
alpha and beta radiation, exposure rate measurements, and analysis of solid samples.  Sixteen solid 
samples were collected from each survey unit except for grid ATI, from which two samples were 
collected.  137Cs and 226Ra exceeded the release criteria in each of the seven survey units.  The maximum 
reported activities were 113.960 pCi/g for 137Cs and 6.640 pCi/g for 226Ra, both located in survey unit 
ATI.  235U was also reported in each of the survey units at activities ranging from 0.519 pCi/g (survey unit 
API) to 1.615 pCi/g (survey unit ATI).  Based on the results of the Phase V investigation, characterization 
surveys and subsequent remedial action were recommended for the site. 

A final status survey was conducted in Building 707 during the Phase V survey.  The survey consisted of 
collecting 16 static readings from each of 17 survey units within the building, with each survey unit not 
more than 100 m2.  The mean net alpha static measurements ranged from -9 to 4 dpm/100 cm2 within the 
survey units, with maximum net alpha measurements ranging from -6 to 19 dpm/100 cm2.  Mean net beta 
static measurements ranged from -352 to 314 dpm/100 cm2 within the survey units, with maximum net 
beta measurements ranging from 68 to 779 dpm/100 cm2.  In addition, 16 static readings were collected 
from each of 10 survey units in the kennels, with each survey unit not more than 100 m2.  The mean net 
alpha static measurements ranged from -4 to 24 dpm/100 cm2 within the survey units, with maximum net 
alpha measurements ranging from 14 to 109 dpm/100 cm2.  Mean net beta static measurements ranged 
from 215 to 582 dpm/100 cm2 within the survey units, with maximum net beta measurements ranging 
from 479 to 1,294 dpm/100 cm2.   

Redevelopment Block MU-2 

Building 406 
In 2002, a MARSSIM scoping survey was conducted in Building 406 during the Phase V investigation.  
The survey consisted of collecting 16 alpha and beta static readings from each of 57 survey units within 
the building.  The mean net alpha static measurements ranged from -9 to 16 dpm/100 cm2 within the 
survey units, with maximum net alpha measurements ranging from 3 to 57 dpm/100 cm2.  Mean net beta 
static measurements ranged from -839 to 1,625 dpm/100 cm2 within the survey units, with maximum net 
beta measurements ranging from -442 to 2,656 dpm/100 cm2.  Areas containing 226Ra exceeding release 
criteria were identified, remediated, and the building was resurveyed.   
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Building 414 
In 2002, a MARSSIM scoping survey was conducted at the location of Building 414 during the Phase V 
investigation.  The investigation consisted of collection and analysis of two surface soil samples near the 
building for 137Cs and 226Ra.  137Cs did not exceed the release criterion, with a maximum activity of 
0.043 pCi/g.  226Ra exceeded the release criterion in one of the two samples, with a maximum activity of 
1.822 pCi/g.   

Building 506 Site 
Building 506 was first surveyed in 1955 as part of the NRDL decommissioning survey (NAVSEA, 2004).  
The NRDL release letter indicates the building was released for unrestricted reuse, with the caveat that a 
radiation monitor must accompany working parties on the sewer systems for monitoring until the drain 
lines are replaced.  No other information is available regarding the 1955 NRDL survey at Building 506.   

In 1969, NRDL conducted a radiological survey at Building 506 (TtEMI, LFR, and U&A, 1997).  Results 
of wipe samples collected in rooms 35 and 35A indicated the presence of 3H contamination, and several 
other areas and pieces of equipment were also contaminated with 3H.  Detectable contamination was 
removed by washing the affected areas and dismantling contaminated equipment, and contaminated areas 
were steam cleaned following decontamination.  All radioactive waste and dismantled equipment was 
packaged and disposed of off site.  Following completion of decontamination, Building 506 was 
resurveyed by NRDL personnel, and wipe samples indicated the site was decontaminated to background 
levels.  In December 1969, Building 506 was inspected and cleared by the AEC for unrestricted reuse 
(TtEMI, LFR, and U&A, 1997). 

In 1978, RASO conducted a survey consisting of alpha and beta-gamma scans and wipe sampling for 
alpha and beta-gamma activity.  Three isolated locations of beta-gamma activity were detected, which 
were less than NRC guidelines. 

In 1997, the location of former Building 506 was surveyed during the Phase III investigation.  The 
investigation consisted of a surface gamma walkover survey and collection and analysis of 15 surface soil 
and 3 asphalt samples near the former building.  Several 1-minute gamma count measurements exceeded 
the background activity; however, these measurements could not be associated with an anomaly and were 
considered to be caused by variances in background activity.  No radioisotopes were reported in soil or 
asphalt samples at activities exceeding background.  Release of the Building 506 Area was not 
recommended because a potential buried point source was encountered behind Building 529, which was 
previously discussed above in the summary of the Building 529 Area. 

In 2002, a MARSSIM scoping survey was conducted at the location of former Building 506 during the 
Phase V investigation.  Nine surface soil samples were collected near the former building and analyzed at 
the on-site laboratory for 241Am, 137Cs, and 226Ra.  241Am and 137Cs activities did not exceed the release 
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criteria, with maximum reported activities of 0.197 and 0.069 pCi/g, respectively.  226Ra exceeded the 
release criterion in two of the nine samples, with a maximum reported activity of 2.175 pCi/g.   

Building 507 Site 
Building 507 was first surveyed in 1955 as part of the NRDL decommissioning survey and was released 
for unrestricted reuse (NAVSEA, 2004).  In December 1969, Building 507 was inspected and cleared by 
AEC for unrestricted reuse (TtEMI, LFR, and U&A, 1997).   

In 1997, the location of former Building 507 was surveyed during the Phase III investigation.  The 
investigation consisted of a surface gamma walkover survey and collection and analysis of six surface soil 
samples near the former building.  Several 1-minute gamma count measurements exceeded the 
background activity; however, these measurements could not be associated with an anomaly and were 
considered to be caused by variances in background activity.  No radioisotopes were reported in the 
surface soil samples at activities exceeding background, except for one sample analyzed for 40K, which 
was reported at an activity of 11 pCi/g, slightly exceeding the background activity of 10 pCi/g.  Based on 
the results of the Phase III survey, the Building 507 Area was recommended to be released for 
unrestricted reuse. 

In 2002, a MARSSIM scoping survey was conducted at the location of former Building 507 as part of the 
Phase V investigation.  Four surface soil samples were collected from a Class 3 Survey Unit near the 
former building and analyzed at the on-site laboratory for 137Cs and 226Ra; one sample was also sent to an 
off-site laboratory for independent gamma quality assurance.  137Cs did not exceed the release criterion in 
any of the samples, with a maximum reported activity of 0.099 pCi/g.  226Ra exceeded the release 
criterion in one of the samples, with a reported activity of 4.402 pCi/g.  Based upon the results of the 
scoping survey, New World Technology (NWT) concluded the original classification of the Building 507 
was incorrect, and further characterization of the site should be performed to identify the extent of 
residual contamination, with remediation and a Class I survey to be completed after characterization is 
complete. 

Building 508 Site 
Building 508 was first surveyed in 1955 as part of the NRDL decommissioning survey and was released 
for unrestricted reuse (NAVSEA, 2004).  In December 1969, Building 508 was inspected and cleared by 
AEC for unrestricted reuse (TtEMI, LFR, and U&A, 1997).   

In 1997, the location of former Building 508 was surveyed during the Phase III investigation.  The 
investigation consisted of a surface gamma walkover survey and collection and analysis of seven surface 
soil samples near the former building.  Several 1-minute gamma count measurements exceeded the 
background activity; however, these measurements could not be associated with an anomaly and were 
considered to be caused by variances in background activity.  No radioisotopes were reported in the 
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surface soil samples at activities exceeding background.  Based on the results of the Phase III survey, the 
Building 508 Area was recommended to be released for unrestricted reuse. 

In 2002, a MARSSIM scoping survey was conducted at the location of former Building 508 as part of the 
Phase V investigation.  Four surface soil samples were collected from a Class 3 Survey Unit near the 
former building and analyzed at the on-site laboratory for 137Cs and 226Ra; one sample was also sent to an 
off-site laboratory for independent gamma quality assurance.  137Cs and 226Ra activities did not exceed the 
release criteria in any of the samples, with maximum reported activities of 0.1267 and 1.0577 pCi/g, 
respectively.  Statistical test applications and solid sample analysis results indicated the residual activity 
at the Building 508 site did not exceed the release criteria. 

Building 520 Site 
In 2002, a MARSSIM scoping survey was conducted at the location of former Building 520 during the 
Phase V investigation.  The investigation consisted of collection and analysis of three surface soil samples 
near the former building.  The analysis of collected field data and solid sample analysis indicated the 
residual activity at Building 520 exceeded the release criteria, with 226Ra reported at a maximum activity 
of 1.978 pCi/g at sample location S-1.  According to the HRA, the radium contamination was found near 
the foundation of Building 520, indicating contamination was likely present in the drain system 
(NAVSEA, 2004).  NWT recommended that sample location S-1 should be remediated, and new 
systematic samples should be collected in the area.  NWT further recommended the area should be 
reclassified as a Class 1 or Class 2 area for survey purposes. 

Building 529 Site 
In 1969, NRDL conducted a radiological survey at Building 529; radiation was not detected in the 
building (TtEMI, LFR, and U&A, 1997).  The stainless steel holding tank was decontaminated, and 
results from wipe samples following decontamination indicated the tank was decontaminated to 
background levels.  Following decontamination, the tank was moved from the vicinity of Building 529.  
In December 1969, Building 529 was inspected and cleared by the AEC for unrestricted reuse 
(TtEMI, LFR, and U&A, 1997). 

In 1978, RASO conducted a survey consisting of alpha and beta-gamma scans and wipe sampling for 
alpha and beta-gamma activity.  No areas of elevated radioactivity were identified in the building 
(TtEMI, LFR, and U&A, 1997). 

In 1997, the location of former Building 529 was surveyed during the Phase III investigation 
(TtEMI, LFR, and U&A, 1997).  The investigation consisted of a surface gamma walkover survey and 
collection and analysis of four surface soil samples near the former building.  One elevated gamma 
radiation reading was observed to the southwest of the former building, between former Buildings 529 
and 520 near the foundation of former Building 520.  The location of the elevated gamma reading was 
excavated to a depth of 12 inches bgs and gamma activity increased with depth, although no source was 
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found.  At the surface, the gamma count reading was 11,205 cpm; at 4 inches, the count was 13,130 cpm; 
and at 12 inches, the count was 18,394 cpm, nearly three times background.  Although the gamma 
anomaly was located near the foundation of former Building 520, it was associated in the Phase III 
investigation with former Building 529, since former Building 520 was not included in the Phase III 
investigation.  Additional investigation was recommended to evaluate the area for the potential presence 
of a buried radium-containing device.   

No radioisotopes were reported in the soil samples at activities exceeding background, except for one 
sample analyzed for potassium-40 (40K), which was reported at an activity of 13 pCi/g, slightly exceeding 
the background activity of 10 pCi/g.   

In 2002, a MARSSIM scoping survey at the location of former Building 529 during the Phase V 
investigation; contaminated underground piping was found in the area.  Three surface soil samples were 
collected and analyzed at the on-site laboratory for 241Am, 137Cs, and 226Ra; one sample was also analyzed 
for 90Sr.  Radionuclide activities did not exceed the release criteria in any of the three soil samples.   

Shack 79 Site 
In 2002, a MARSSIM Class 3 scoping survey was conducted at the Shack 79 Site during the Phase V 
investigation.  Two surface soil samples were collected near the former building and analyzed at the on-
site laboratory for 241Am, 137Cs, and 226Ra.  241Am and 137Cs activities did not exceed the residential 
release criteria, with maximum reported activities of 0.236 and 0.137 pCi/g, respectively.  226Ra exceeded 
the release criterion in one of the two samples, with a maximum reported activity of 2.007 pCi/g.   

Shack 80 Site 
In 2002, a MARSSIM scoping survey was conducted at the Shack 80 Site during the Phase V 
investigation.  Two surface soil samples were collected from a Class 3 survey unit near the former 
building and analyzed at the on-site laboratory for 241Am, 137Cs, and 226Ra.  241Am activities did not 
exceed the residential release criterion, with a maximum reported activity of 0.269 pCi/g.  137Cs and 226Ra 
exceeded the release criteria in both samples, with maximum reported activities of 39.682 and 
6.156 pCi/g, respectively.  Based on the results of the scoping survey, remedial actions were performed at 
the site. 

Following remedial actions, 16 soil samples were collected from a Class 1 survey unit at the Shack 80 
site.  137Cs exceeded the release criterion in five samples, with a maximum reported activity of 
2.4293 pCi/g.  226Ra exceeded the release criterion in six samples, with maximum reported activity of 
2.953 pCi/g.  Based on the results of the Class 1 survey, additional remedial actions were performed at the 
site, and 16 additional samples were collected from a Class 2 survey unit to identify any potential 
contamination beyond the building footprint boundary.  137Cs exceeded the release criteria in 11 samples, 
with a maximum reported activity of 7.7129 pCi/g.  226Ra exceeded the release criteria in 12 samples, 
with maximum reported activity of 4.467 pCi/g.   
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Redevelopment Block MU-3 

Building 701 Site 
In 1991, the location of former Building 701 was surveyed during the Phase I investigation (TtEMI, LFR, 
and U&A, 1997).  No radiological anomalies were found in the area. 

In 2002, a MARSSIM scoping survey was conducted at the Building 701 Site during the Phase V 
investigation.  Six surface soil samples were collected near the former building, and six subsurface soil 
samples were collected from a depth of 12 inches.  Soil samples were analyzed at the on-site laboratory 
for 137Cs and 226Ra.  137Cs and 226Ra activities did not exceed the release criteria, with maximum reported 
activities of 0.039 and 1.206 pCi/g, respectively.   

IR-04 
In 2002, a MARSSIM scoping survey was conducted at IR-04 during the Phase V investigation.  The area 
was divided into five survey units:  three designated as a Class 1 area, encompassing up to 2,000 m2 each, 
and two designated as a Class 2 buffer area surrounding the Class 1 areas.  Sixteen soil samples were 
collected from each survey unit, for a total of 80 samples, and were analyzed at the on-site laboratory for 
137Cs and 226Ra.  137Cs and 226Ra activities exceeded the release criteria in all survey units, with maximum 
reported activities of 1.039 pCi/g (in survey grid C) and 4.205 pCi/g (in survey grid D), respectively.  
Based on the results of the scoping survey, additional characterization and remedial action was 
recommended for the site. 

Redevelopment Blocks EOS-1 through EOS-4 

Building 509 Site 
In 1997, the location of former Building 509 was surveyed during the Phase III investigation.  The 
investigation consisted of a surface gamma walkover survey and collection and analysis of five surface 
soil samples and one asphalt sample near the former building.  Several 1-minute gamma count 
measurements exceeded the background activity; however, these measurements could not be associated 
with an anomaly and were considered to be caused by variances in background activity.  No radioisotopes 
were reported in the surface soil or asphalt samples at activities exceeding background, except for one 
sample analyzed for 40K, which was reported at an activity of 15 pCi/g, exceeding the background activity 
of 10 pCi/g.  Release of the Building 509 Site was not recommended because elevated gamma readings 
were measured between former Buildings 509 and Building 517, which is discussed further below. 

In 2002, a MARSSIM scoping survey was conducted at the location of former Building 509 as part of the 
Phase V investigation.  Six surface soil samples were collected from a Class 3 Survey Unit near the 
former building and analyzed at the on-site laboratory for 137Cs.  137Cs activities did not exceed the release 
criterion in any of the samples, with a maximum reported activity of 0.0632 pCi/g.  Statistical test 
applications and solid sample analysis results indicated the residual activity at the Building 509 Site met 
the release criteria. 
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Building 510 and 510A Sites 
Building 510 was first surveyed in 1955 as part of the NRDL decommissioning survey, and was released 
for unrestricted reuse (NAVSEA, 2004).   

In 1997, the location of former Building 510 was surveyed during the Phase III investigation.  The 
investigation consisted of a surface gamma walkover survey and collection and analysis of six surface soil 
samples near the former building.  Several 1-minute gamma count measurements exceeded the 
background activity; however, these measurements could not be associated with an anomaly and were 
considered to be caused by variances in background activity.  No radioisotopes were reported in the 
surface soil samples at activities exceeding background, except for one sample analyzed for 40K, which 
was reported at an activity of 11 pCi/g, slightly exceeding the background activity of 10 pCi/g.  Based on 
the results of the Phase III investigation, the Building 510 Site was recommended to be released for 
unrestricted reuse. 

In 1997, the location of former Building 510A was surveyed during the Phase III investigation.  The 
investigation consisted of a surface gamma walkover survey and collection and analysis of two surface 
soil samples near the former building.  Several 1-minute gamma count measurements exceeded the 
background activity; however, these measurements could not be associated with an anomaly and were 
considered to be caused by variances in background activity.  No radioisotopes were reported in the 
surface soil samples at activities exceeding background.  Based on the results of the Phase III 
investigation, the Building 510A Site was recommended to be released for unrestricted reuse. 

In 2002, a MARSSIM scoping survey was conducted at the location of former Buildings 510 and 510A as 
part of the Phase V investigation.  Five surface soil samples were collected from a Class 3 survey unit 
near the former buildings and analyzed at the on-site laboratory for 137Cs and 226Ra.  137Cs and 226Ra 
activities did not exceed the release criteria in any of the samples, with maximum reported activities of 
0.0406 and 1.644 pCi/g, respectively.  Statistical test applications and solid sample analysis results 
indicated the residual activity at the Building 510 and 510A site met the release criteria. 

Building 517 Site 
In January 1970, Building 517 was inspected and cleared by AEC for unrestricted reuse (TtEMI, LFR, 
and U&A, 1997). 

In 1978, RASO conducted a survey consisting of alpha and beta-gamma scans and wipe sampling for 
alpha and beta-gamma activity.  No areas of elevated radioactivity levels were identified in the building. 

In 1997, the location of former Building 517 was surveyed during the Phase III investigation.  The 
investigation consisted of a surface gamma walkover survey and collection and analysis of three surface 
soil samples near the former building.  One gamma count measurement (9,000 cpm) slightly above 
background (6,500 cpm) was observed near the northeast corner of the former building.  No radioisotopes 
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were reported in the surface soil samples at activities exceeding background, except for one sample 
analyzed for 232-thorium, which was reported at an activity of 0.96 pCi/g, slightly exceeding the 
background activity of 0.87 pCi/g.  Based on the results of the Phase III investigation, the area around the 
elevated gamma count reading at Building 517 was recommended to be further assessed. 

In 2002, a MARSSIM scoping survey was conducted at the location of former Building 517 during the 
Phase V investigation.  Two surface soil samples were collected near the former building and analyzed 
for 137Cs and 60Co.  The analysis of collected field data and solid sample analysis indicated the residual 
activity at the Building 517 met the release criteria; however, additional soil samples were recommended 
because the scan minimum detectable concentration for one of the isotopes of concern could not be 
achieved.     

IR-02 
In 1988, Harding Lawson Associates conducted a preliminary surface radiation survey to determine if 
radioactivity levels at HPS posed unacceptable exposure risks to RI fieldworkers.  Project activities 
included a surface gamma survey for radiation at surface locations at Parcel E.  The surface gamma 
survey was conducted at predetermined on- and off-site locations to obtain background measurements, 
and at the nodal points of a 50- by 50-foot grid over the entire IR-02 area.  Gamma readings were 
measured at the ground surface and at 1 meter above ground surface at each grid node and along grid 
lines.   

An area of five anomalous gamma readings in IR-02 was also surveyed in more detail using a 10- by 10-
foot grid spacing, as well as a ground scanning method (NAVSEA, 2004).  Twenty-four elevated readings 
were detected using the 10-by-10 foot grid spacing, and 8 more were identified using the ground scanning 
method.  Anomalies detected between grid nodes were recorded, mapped, and included in a database.  
Anomalously high gamma radiation readings were only observed within a portion of IR-02 Northwest, 
which was characterized by surface debris and machinery parts.  These anomalies were observed at small, 
isolated locations, suggesting the presence of discrete point sources of radioactivity such as buried 226Ra-
containing devices (Harding Lawson Associates, 1990).   

In 1991, the Phase I radiological investigation was initiated to confirm the nature and extent of 
226Ra-containing devices in the disposal area at IR-02 Northwest.  The Phase I investigation consisted of 
the following tasks:  (1) a surface gamma walkover survey to establish the extent and locations of an 
anomalously high gamma readings found in the survey performed by Harding Lawson Associates; 
(2) collection of soil samples to establish whether radioisotopes other than 226Ra were present at Parcel E; 
(3) collection of radon flux canister samples to assess the potential presence of radon gas that may be 
associated with 226Ra-containing devices; and (4) air sampling to determine whether airborne radioactive 
contaminants posed a health risk to workers at HPS or the surrounding community. 
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To conduct the surface gamma walkover survey, a local grid coordinate system was developed to map 
and relocate radioactive material detected during the surface walkover survey.  Each grid section was 
300-feet by 300-feet square, with each section further subdivided into 30-foot by 30-foot subgrids.  
During the Phase I SCRS, gamma readings exceeding two times the background level were considered 
potential radioactive point source anomalies associated with buried radium-containing devices 
(PRC, 1992).  When elevated gamma readings were observed, the location, gamma measurements, and 
exposure measurements were recorded and a biased soil sample was collected to identify the 
radioisotopes.  To provide additional characterization information, systematic soil samples were also 
collected at random locations throughout Parcel E at a sampling frequency of one sample per 2 acres.   

During the surface walkover survey, over 300 226Ra-containing point sources were observed in a 
centralized area at IR-02 Northwest that extended approximately 50 feet across the site boundary into IR-
02 Central.  The anomalous area was approximately 600 feet by 600 feet in size, and was centered 
approximately 500 feet west of Building 600.  Various 226Ra-containing devices were observed on the 
ground surface at IR-02 Northwest and were removed prior to soil sample collection.  A few anomalously 
high gamma readings were also recorded in the intertidal area at IR-02 Northwest (PRC, 1992).  
Radioactive point source anomalies were not found at IR-03 or IR-11/14/15; a combination safe found at 
IR-11/14/15 had an anomalously high gamma activity associated with a dial on the door (PRC, 1992). 

In total, 76 soil samples were collected from IR-02 within the current Parcel E boundary, and 3 soil 
samples were collected from IR-11/14/15.  Thirteen soil samples collected from the disposal dump area at 
IR-02 Northwest exhibited 226Ra activities above background, ranging from 4 to 3,900 pCi/g.    

In addition to the soil sampling, 158 radon flux canister samples were collected at ground surface 
locations at or near selected radioactive anomalies and other areas with elevated gamma activity.  Ten of 
the samples were collected at IR-14, and 148 samples were collected at IR-02.  Flux canister samples 
were analyzed for radon gas, a radioactive gas emitted into soil from the decay of 226Ra.  The analytical 
results were quantified as a radon flux rate value in pCi/m2-s.  Analytical results for the 158 radon flux 
canister samples collected at Parcel E are summarized below. 

 Twenty-one samples had no detectable levels of radon gas, with radon flux rates quantified as 
0 pCi/m2-s 

 Seventy-eight samples exhibited very low levels of radon gas at or below the average background 
radon flux rate (0.17 pCi/m2-s) 

 Nineteen samples exhibited low levels of radon gas within twice the average background flux 
rate, with radon flux rates ranging from 0.18 to 0.34 pCi/m2-s 
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 Five samples exhibited slightly elevated levels of radon gas within three times the average 
background flux rate, with radon flux rates ranging from 0.35 to 0.45 pCi/m2-s 

 Thirty-five samples exhibited elevated levels of radon gas greater than three times the average 
background flux rate, with radon flux rates ranging from 0.47 to 74.96 pCi/m2-s 

The 35 samples with elevated levels of radon gas were collected directly above areas with elevated 
gamma activity and were surrounded by nearby canister samples with very low or low levels of radon gas.  
The average radon flux rate (2.07 pCi/m2-s) measured at Parcel E during the Phase I investigation is well 
below the average radon emission rate (20 pCi/m2-s) specified in the Uranium Mill Tailings Radiation 
Control Act (40 CFR § 192.02[b][1]). 

In 1991, Phase I particulate air monitoring was conducted to evaluate the background airborne particulate 
alpha and beta radioactivity levels at several locations, including Parcel E.  Particulate air samples were 
collected from 35 locations at HPS, including Parcel E.  The gross alpha and gross beta airborne 
particulate concentrations were well within safety standards for airborne concentrations of general 
radioactive materials in outdoor air (PRC, 1992).   

In 1993, the Phase II radiological investigation was initiated at IR-02 to further investigate the 
distribution of 226Ra-containing devices identified during the Phase I investigation.  Thirty-four 15-foot-
deep test pits and 3 100-foot-long trenches were excavated at IR-02.  Twelve test pits and 2 trenches were 
found to contain a total of 111 gamma-emitting point source anomalies.  In total, 96 point sources, or 
approximately 90 percent, of the 226Ra-containing devices were found between the surface and 6.5 feet 
bgs.  The remainder of the point sources was found distributed between 6.5 feet bgs and until Bay Mud 
was encountered; no point sources or elevated gamma count rates were found after Bay Mud was 
encountered.   

Anomalous gamma count readings as high as 988,000 cpm were recorded during the investigation.  
Thirteen soil samples were collected from the trenches and test pits; 226Ra activity in soil samples 
collected from the trenches and test pits ranged from 46.28 pCi/g in the sample collected from test pit 
IR02TP17 to 20,949 pCi/g in the sample collected from test pit IR02TP23.  A total volume of 
approximately 6,080 cubic feet of soil and debris was excavated from the test pits and trenches during the 
Phase II investigation and disposed of off-site at a licensed facility.  The subsurface distribution of 226Ra-
containing devices associated with the point sources was confined to an area approximately 400 feet by 
250 feet in size, to a maximum depth of 9 feet bgs.  Based on the results of the Phase II investigation, 
approximately 148,000 cubic feet of soil was estimated to contain radioactive sources. 

Gross alpha or gross beta radioactivity was not reported above background levels during low-, medium-, 
and high-volume air sampling conducted during the Phase II investigation (PRC, 1996).   
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In 1993, EPA’s National Air and Radiation Environmental Laboratory analyzed 13 soil samples from IR-02 
Northwest to determine particle size, radionuclide distribution, and radionuclide content (EPA, 1994).  
Three of the samples exhibited elevated levels of 226Ra, with a maximum activity of 318 pCi/g reported in 
sample A, which was collected from the disposal area.  The remainder of the samples exhibited 226Ra at 
activities comparable with background.  226Ra was found to be approximately equal between particle size 
fractions in some of the samples, and sometimes preferring smaller fractions, indicating contamination by 
oxidation or fragmentation.  The study concluded that based on background activities in 10 of the samples, a 
significant volume of soil at IR-02 Northwest may contain background levels of 226Ra.  The study further 
concluded that particle size separation could be accomplished by hydro-classification or a similar 
technology to remove radium sources, with removal of soil in the immediate vicinity of the radium sources.    

2.3.1.3. Fate and Transport of Radioactive Chemicals in Soil 

Radioactive chemicals, also referred to as radionuclides, are unstable and undergo spontaneous 
transformations at a constant rate by releasing energy until a stable state is reached.  This transformation 
process is known as radioactive decay and is accompanied by the emission of at least one or more charged 
particles (for example, alpha and beta particles) or gamma rays.  Alpha particles can travel only short 
distances and cannot penetrate human skin; the risks from alpha particles are from internal exposure of 
the particle from either inhalation or ingestion.  Beta particles are generally absorbed in the skin and do 
not pass through the entire body, but in high enough quantities can cause cataracts to the lens of the eye.  
Gamma ray radiation can penetrate the human body with enough energy for the photon to interact with 
the body’s cells.  The table below lists the ROCs, their half-lives, and major radiations emitted when 
decaying (NAVSEA 2004).  The radionuclides potentially present in Parcel E were either (1) buried along 
with excavated fill materials while increasing the footprint of HPS; (2) residue from decontamination of 
ships or workers; (3) residual contamination as a result of NRDL experiments or tests in structures or land 
areas; (4) residual contamination from shipyard operations; or (5) released into the sanitary sewers and 
storm drains. 

Radionuclide Half-Life Radiation Emitted During Decay 
Americium-241 7,370 years Alpha and beta particles 

Cesium-137 30 years Beta particles, gamma rays 

Cobalt-60 5.3 years Beta particles, gamma rays 

Hydrogen-3 12.35 years Beta particles 

Plutonium-239 24,100 years Alpha particles, x-rays 

Radium-226 1,600 years Alpha and beta particles, and gamma rays 

Strontium-90 29.1 years Beta particles 

Uranium-235 70,400,000 years Alpha particles, x-rays 
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Each potential ROC is transported through the environment differently.  Residual radioactivity, resulting 
from the disposal or discharge of radioactive material, may be present at Parcel E in soil.  Residual 
radioactivity from soil may be transported to other secondary media; the degree of this potential transport 
is governed by the properties of each ROC, which are summarized briefly in Table 4. 

2.3.2. Nature and Extent of Radionuclides in Groundwater 

The groundwater data derived from the 2001/2002 and 2007 to 2009 radiological investigations, as 
discussed in Section 2.2, were used to evaluate the nature and extent of ROCs in groundwater at Parcel E.  
The nature and extent evaluation presented in this section documents that an adequate amount of data 
exist to determine whether or not groundwater contains radionuclides at concentrations that warrant 
further analysis in this radiological addendum.  Additional information on the nature and extent of 
nonradioactive chemicals in groundwater at Parcel E is presented in the Final Revised RI Report 
(Barajas & Associates, 2008).   

2.3.2.1. Summary of 2001/2002 Groundwater Investigation 

The radiological groundwater investigation performed in 2001 and 2002 as part of the Phase III GDGI 
collected isotope-specific data from 24 A-aquifer monitoring wells within Parcel E.  The investigation 
was intended to supplement data collected during previous investigations for radiological indicator 
parameters (gross alpha and gross beta) because the nonspecific results for gross alpha and gross beta did 
not allow the Navy to distinguish between natural and potentially site-related components of radioactivity 
in shallow groundwater (within what is referred to as the “A-aquifer”).  Figure 6 identifies the monitoring 
wells sampled during the 2001 and 2002 groundwater investigation.   

The analytical data were evaluated by simple (nonstatistical) threshold comparisons to a fixed standard 
and by statistical tests comparing the site data with background data (two-sample statistical tests) and 
with fixed standards5 (one-sample statistical tests) (TtEMI, 2004).  To conduct the statistical analysis, the 
analytical data were compiled by study area.  The data set used for IR-02 consisted of 18 wells, for a total 
of 36 samples, and the data set used for IR-03 consisted of 2 wells, for a total of 4 samples.  The data 
from IR-14 were grouped with the data from IR-34 and IR-71, located in Parcel D, for a total of 6 wells 
and 12 samples.  The statistical test results are summarized by data set as follows: 

  

                                                      
5 Maximum contaminant levels (MCL) as outlined in Title 40 Code of Federal Regulations Part 141 were used as drinking water 
standards in the evaluation.  For radionuclides other than radium and uranium, the drinking water comparison standard was 
calculated from the 4 mrem/year dose standard.  
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IR-02 

 A simple threshold comparison of groundwater data from IR-02 for radionuclides with drinking 
water or other standards indicated the sum of 226Ra and 228Ra activities from one well 
(IR02MW101A2) exceeded the drinking water standard of 5 picocuries per liter (pCi/L).  Thirty 
samples from a total of 16 wells exhibited activities of 40K greater than 50 pCi/L, which is the 
standard for gross beta.   

 Statistical testing comparing groundwater data from IR-02 and background areas indicated that 
the sum of 226Ra and 228Ra activities statistically exceeded the background data sets using a 
parametric statistical test (two-sample t-test), but did not statistically exceed the drinking water 
standard using a one-sample t-test.   

 Statistical testing comparing groundwater data from IR-02 indicated that 40K activities 
statistically exceeded the background data sets using the two-sample t-test, both including and 
excluding bay water samples.  40K activity occurs naturally in seawater at about 300 pCi/L, as 
beta emissions, and bay water samples collected for this investigation produced an average of 
280 pCi/L for 40K.  The arithmetic mean of 40K activity at IR-02 was significantly lower, at 
184.2 pCi/L.   

 Statistical testing comparing groundwater data from IR-02 and background areas, excluding bay 
samples, indicated that the site data sets for 228Ac, 40K, and for the sum of 226Ra and 228Ra 
activities, statistically exceeded the background data sets using a nonparametric statistical test 
(Wilcoxon rank sum test). 

IR-03 

 A simple threshold comparison of groundwater data from IR-03 for radionuclides with drinking 
water or other standards indicated the sum of 226Ra and 228Ra activities from two wells 
(IR03MW218A2 and IR03MW218A3) exceeded the drinking water standard of 5 pCi/L.  Four 
samples from a total of two wells exhibited activities of 40K greater than 50 pCi/L.   

 Statistical testing comparing groundwater data from IR-03 and background areas indicated that 
the sum of 226Ra and 228Ra activities statistically exceeded the background data sets using a two-
sample t-test, but did not statistically exceed the drinking water standard using a one-sample t-
test.   

 Statistical testing comparing groundwater data from IR-03 indicated that 40K activities 
statistically exceeded the background data sets using the two-sample t-test, both including and 
excluding bay water samples.  212Pb activities significantly exceeded background levels, both 
including and excluding bay water samples. 

 Statistical testing comparing groundwater data from IR-03 and background areas, excluding bay 
samples, indicated that the site data sets for 228Ac, 40K, 212Pb, and the sum of 226Ra and 228Ra 
activities statistically exceeded the background data sets using the Wilcoxon rank sum test. 
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Other Areas 

 A simple threshold comparison of groundwater data from other areas, including IR-14, IR-34, and 
IR-71, for radionuclides with drinking water or other standards  indicated the sum of 226Ra and 
228Ra activities did not exceed the drinking water standard of 5 pCi/L.  Five samples from a total 
of four wells exhibited activities of 40K greater than 50 pCi/L.   

 Statistical testing comparing groundwater data from other areas indicated that 125-antimony 
(125Sb) and thallium-208 (208Th) activities statistically exceeded the background data sets using a 
parametric statistical test (two-sample t-test).   

 Statistical testing comparing groundwater data from other areas and background areas, including 
bay samples, indicated that the site data sets for the sum of 125Sb statistically exceeded the 
background data sets using the Wilcoxon rank sum test.  When bay samples were excluded, 125Sb, 
40K, and 208Th statistically exceeded background. 

The results indicated the sum of 226Ra and 228Ra activities exceeded the drinking water standard at select 
wells in IR-02 and IR-03; however, based on the results of the one-sample statistical tests, the mean 
activities of 226Ra and 228Ra at both IR-02 and IR-03 did not statistically exceed the drinking water 
standard.  The investigation also concluded that naturally occurring 40K in seawater is the main 
contributor to beta emissions measured in groundwater samples from nearshore monitoring wells within 
Parcel E.  The gross beta values historically reported for samples collected from nearshore wells were 
dominated by beta emissions from natural 40K in seawater, not beta emissions from radium isotopes.  
Background seawater contains the highest average activity of 40K (280 pCi/L, beta) of all data groups, 
followed by nearshore IR sites, where saltwater intrusion has resulted in brackish groundwater conditions.  
This intrusion has altered the composition of nearshore groundwater, with corresponding changes in the 
radiological quality (especially gross beta emissions).  The results of the radiological groundwater 
investigation are detailed in the Parcel E Groundwater Summary Report (TtEMI, 2004). 

2.3.2.2. Summary of 2007 to 2009 Groundwater Investigation 

Beginning in the first quarter 2007, groundwater samples from six A-aquifer wells in Parcel E were 
collected and analyzed for radionuclides as part of the BGMP.  Groundwater samples were collected and 
analyzed on a quarterly basis through the first quarter 2009.  In addition, a supplemental data collection 
event was conducted at Parcel E in 2008 to further evaluate the nature and extent of radionuclides in 
groundwater.  In June and July 2008, groundwater samples were collected from an additional eight 
monitoring wells (seven in the A-aquifer and one in the deeper B-aquifer) and submitted to an off-site 
laboratory for radionuclide analyses of 137Cs, 226Ra, and 90Sr.  In addition, samples collected from 
monitoring well IR12MW14A were evaluated for 239Pu.  In the first quarter 2009, samples were collected 
from 12 A-aquifer wells and analyzed for 137Cs, 226Ra, and 90Sr.  An additional sample was collected from 
monitoring well IR12MW14A for analysis of 239Pu.  Samples from A-aquifer monitoring well 
IR36MW09A and B-aquifer monitoring well IR36MW123B were analyzed exclusively for 226Ra.  No 
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additional radionuclide data were collected through the first quarter 2010, the most recent quarter for 
which data is available. 

The radionuclide groundwater data collected in 2007 through 2009 were compiled as part of this 
radiological addendum and were evaluated, similar to the 2002 investigation, by simple (non-statistical) 
threshold comparisons to a fixed standard (such as drinking water standards) and by statistical tests 
comparing the site data to fixed standards (one-sample statistical tests), if necessary.  To evaluate whether 
radionuclide activities exceeded drinking water standards, a tiered approach was used.  Initially, the data 
were compiled and compared against drinking water standards using a simple threshold comparison.  If 
the maximum activity in any of the samples exceeded the drinking water standard, a one-sample statistical 
test (t-test) was conducted to evaluate if the mean radionuclide activities statistically exceeded the 
drinking water standard.   

The simple threshold comparison with drinking water standards revealed the following: 

 137Cs was reported in 11 of the 87 samples in the data set, at activities ranging from 0.451 to 
3.83 pCi/L.  All reported activities were below the drinking water standard of 80 pCi/L. 

 239Pu was not reported in any of the three samples in the data set. 

 226Ra was reported in 15 of the 88 samples in the data set, at activities ranging from 0.482 to 
1.27 pCi/L.  All reported activities were below the drinking water standard of 5 pCi/L. 

 90Sr was reported in 7 of the 37 samples in the data set, at activities ranging from 0.672 to 
2.22 pCi/L.  All reported activities were below the drinking water standard of 8 pCi/L. 

Based on the results of the comparison, radionuclide activities in groundwater at Parcel E do not exceed 
drinking water standards.  Since drinking water standards were not exceeded in any of the samples, the 
one-sample statistical test was not conducted.   

2.3.2.3. Conclusions from Groundwater Investigations 

The reported activities for radionuclides using current data, collected from 2007 to 2009, do not exceed 
drinking water standards.  The results from the 2001/2002 investigation indicated the sum of 226Ra and 
228Ra activities exceeded the drinking water standard at select wells in IR-02 and IR-03; however, based 
on the results of the one-sample statistical tests, the mean activities of 226Ra and 228Ra at both IR-02 and 
IR-03 did not exceed the drinking water standard.  In addition, the comparison of radionuclide data from 
A-aquifer groundwater with drinking water standards is a conservative evaluation performed because of 
the lack of alternative comparison criteria.  This conservative evaluation is not representative of potential 
exposures to future site users because, as documented in Section 2 and Appendix F of the Revised RI 
Report (Barajas & Associates, Inc., 2008), A-aquifer groundwater is not a potential source of drinking 
water.  Based on the results of the comparison of radionuclide groundwater data with drinking water 
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standards, groundwater does not appear to have been impacted by radionuclides at concentrations that 
warrant further evaluation in the FS.   

These findings are consistent with the HRA that, as summarized in Table 2, determined that a low 
potential existed for radioactive contamination in Parcel E groundwater based on historical information 
(NAVSEA, 2004).  However, the Revised RI Report concluded that nonradioactive chemicals in 
groundwater required remedial option analysis (Barajas & Associates, Inc., 2008).  The FS Report 
evaluates remedial alternatives for groundwater that include monitoring, institutional controls, source 
removal, and containment (ERRG, 2012).  As a conservative measure, future monitoring will include 
analysis for radionuclides in groundwater to verify the conclusions of this radiological addendum. 

2.4. CONCEPTUAL SITE MODEL 

The CSM is an understanding of the dynamics of the site’s environmental concerns and serves as a basis 
of the development of the RAO.  The CSM is used to understand potential sources of contamination, 
migration pathways, and human receptors that the RAOs are intended to address.  The conceptual site 
model for the nonradiological risk assessment is described in Section 2.4 of the Final Parcel E FS Report 
(ERRG, 2012).  This section summarizes the CSM specific to the radiological risk assessment, and is 
discussed in detail in Section B3 of Appendix B.  The radiological CSM summarizes the sources of 
radioactive chemicals on site and presents the affected environmental media, the potential receptors, and 
potential exposure pathways through which receptors may receive radiological doses.   

The computer code RESRAD Model Version 6.5 (Argonne National Laboratory [ANL], 2009) was used 
to perform dose and risk modeling of radiologically impacted sites at Parcel E.  RESRAD was used to 
model the risk associated with radiologically impacted soil areas.  RESRAD uses the isotopes specified as 
ROCs and automatically includes the long-lived daughter products of these isotopes.  RESRAD 
incorporates various exposure pathways, and the user has the option of selecting or excluding specific 
pathways based upon the anticipated receptors, activities, and land use patterns.  The radiological CSM for 
Parcel E is presented on Figure B-1 of Appendix B and indicates which pathways were considered active 
in the radiological risk assessment.  Radiological pathways that are not active for this analysis are 
excluded from the CSM. 

2.4.1. Sources of Site Contaminants 

Details on the historical activities at Parcel E that contributed to the existing radiological contamination 
are presented in Section 2.1 of this addendum.  The primary potential sources of radiological 
contamination at Parcel E are past shipyard and NRDL operations, decontamination of ships that 
participated in atomic weapons testing, and the disposal of radioluminescent devices.   
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2.4.2. Affected Environmental Media 

The HRA evaluated the potential for residual radioactive contamination at each impacted site based on 
historical information, previous radiological survey results, and site reconnaissance (NAVSEA, 2004).  
Table 2, as excerpted from the HRA, identifies the potential for various media (for example, surface soil, 
subsurface soil, groundwater, etc.) to contain radioactive contamination.  As shown in Table 2, surface 
and subsurface soil are the most likely media to contain radioactive contamination at Parcel E.  In 
addition, the HRA identified shoreline sediment and various structures at Parcel E with potential 
radioactive contamination (NAVSEA, 2004).  As discussed in Section 2.3, this radiological addendum 
assumes that the radiologically impacted shoreline sediment and structures, as identified in the HRA, will 
require remedial option analysis (in Sections 3, 4, and 5).  

As discussed in Section 2.3, A-aquifer groundwater at Parcel E contains ROCs at low activities that do 
not exceed drinking water standards at a statistically significant level (95 percent confidence level).  In 
addition, the comparison of radionuclide data from A-aquifer groundwater with drinking water standards 
is a conservative evaluation performed because of the lack of alternative comparison criteria.  This 
conservative evaluation is not representative of potential exposures to future site users because, as 
documented in Section 2 and Appendix F of the Revised RI Report, A-aquifer groundwater is not a 
potential source of drinking water.  Based on the results of the comparison of radionuclide groundwater 
data with drinking water standards, groundwater does not appear to have been impacted by radionuclides 
at concentrations that warrant further evaluation in the FS.  This finding is consistent with the HRA that, 
as summarized in Table 3, determined that a low potential existed for radioactive contamination in 
Parcel E groundwater based on historical information (NAVSEA, 2004).  Accordingly, the drinking water 
pathway was excluded from the RESRAD modeling.   

2.4.3. Potentially Exposed Receptors 

The 2010 redevelopment plan identifies planned reuses for the entire Parcel E area (SFRA, 2010b).  
Table 1 shows the impacted areas of Parcel E, the planned reuse, and associated exposure scenario.  

The exposure scenario establishes the receptor parameters to be modeled.  The potential receptors 
considered for evaluation were selected to be consistent with the 2010 redevelopment plan and are as 
follows: 

 Resident (adult and child) 

 Recreational user (adult and child) 

For radiologically impacted areas at Parcel E located within areas planned for mixed use (redevelopment 
blocks MU-1 though MU-3), the residential receptor is evaluated because these areas may include 
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residential land use.  For radiologically impacted areas located within areas designated for open space 
(EOS-1 through EOS-4 and EOS-5B), the recreational user scenario is evaluated.   

While construction activities are anticipated to occur over various portions of Parcel E, the construction 
worker scenario is not associated with a planned reuse.  Radiological risks to the construction worker 
would be of a lesser magnitude than for other receptors (industrial workers, residents, and recreational 
users) because of the shorter exposure duration.  Accordingly, the construction worker scenario was not 
evaluated at Parcel E.   

2.4.4. Exposure Pathways 

As discussed in the HHRA in the Revised RI Report (Barajas & Associates, 2008), a complete exposure 
pathway consists of the following four elements: 

 A source and mechanism of chemical release 

 A retention or transport medium (or media in cases involving transfer of chemicals) 

 A point of potential human contact with the contaminated medium (referred to as the exposure 
point) 

 An exposure route (such as ingestion) at the contact point  

If any of these elements is missing (except in a case where the source itself is the point of exposure), then 
the exposure pathway is considered incomplete.  For example, if receptor contact with the source or 
transport medium does not occur, then the exposure pathway is incomplete and is not quantitatively 
evaluated for risk.  Similarly, if human contact with an exposure medium is not possible, the exposure 
pathway is considered incomplete and is not evaluated. 

The exposure pathways for contaminated soils at Parcel E present a more complicated analysis.  The 
complete soil pathways, based on the four criteria listed above, are external radiation, soil ingestion, and 
inhalation.  Ingestion of drinking water is not a complete exposure pathway for anticipated future 
receptors and is therefore not included in the RESRAD modeling.   

2.4.4.1. External Radiation Pathway 

The external radiation pathway is identified as potentially complete for all receptors.  Exposure to 
external radiation is the result of radiation emanating from radionuclides present in soil on other 
contaminated media.   

2.4.4.2. Soil Ingestion Pathway 

The soil ingestion pathway is identified as potentially complete for all receptors.  This pathway 
corresponds to direct ingestion of soil. 
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2.4.4.3. Inhalation Pathway 

The inhalation pathway is identified as potentially complete for all receptors.  This pathway corresponds 
to inhalation of radiologically contaminated dust and soil particles in outdoor air.  Although exposure to 
radionuclides in outdoor air does not present a primary exposure pathway because dust mitigation and 
removal actions are adequately controlling airborne dust contamination, the HHRA conservatively 
considers potential exposure to contaminated soil that may migrate to outdoor air through wind 
suspension and volatilization. 

2.5. RISK ASSESSMENT 

This section evaluates potential risks to human health from exposure to radionuclides in soil at Parcel E.  
A screening-level radiological HHRA was conducted using the soil data derived from the Phase I and V 
radiological investigations, as discussed in Section 2.3.1.  The computer code RESRAD Model Version 
6.5 (ANL, 2009) was used to perform dose and risk modeling of radiologically impacted sites at Parcel E.  
RESRAD uses the isotopes specified as ROCs and automatically includes the long-lived daughter 
products of these isotopes, specifically 210Pb, which is a daughter product of 226Ra. 

As described in Section 2.3.1, an adequate amount of soil data exist to support a screening-level HHRA 
based on the planned reuse of Parcel E, and to evaluate the focused set of remedial alternatives developed 
for Parcel E in the Final FS Report (ERRG, 2012).  The following subsections discuss the HHRA 
methodology and results.  The general objectives of the HHRA were to estimate potential human health 
risks associated with potential future land use scenarios and to provide a foundation for assessing the need 
for further response actions. 

The HHRA calculated radiological cancer risks from exposure to ROCs in soil for each exposure pathway 
identified as complete.  Risks were evaluated for RME; that is, the potential maximum exposure that is 
reasonably anticipated to occur at a site.  As discussed in Section 2.3.1.2 and presented in Table 3, not 
every radiologically impacted site at Parcel E has been investigated.  Accordingly, the screening-level 
HHRA was only conducted for sites for which radiological data are available.  Radiologically impacted 
sites not evaluated in the HHRA are assumed to require remedial option analysis, which is detailed in 
Sections 3, 4, and 5. 

Appendix B details the HHRA methodology and results; this section provides an overview of the 
exposure scenarios and pathways and summarizes the results of the HHRA. 

2.5.1. Potential Receptors and Exposure Pathways 

The “Hunters Point Shipyard Redevelopment Plan” outlines the projected future uses for Parcel E (SFRA, 
2010b).  The reuses relevant to the Parcel E redevelopment blocks are mixed use and open space, as 
shown on Figure 2.  The two exposure scenarios applicable to these planned reuses are residential and 
recreational.  As discussed in Section 2.4.3, the residential receptor is evaluated for redevelopment blocks 
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planned for mixed use, which may include residential reuse; and the recreational receptor is evaluated for 
redevelopment blocks planned for open space reuse.  These receptors are consistent with the 2010 
redevelopment plan (SFRA, 2010b).  In addition, a residential scenario was also evaluated for the entire 
parcel.  While residential reuse of the entire parcel is not planned, the residential exposure scenario 
presents an upper-bound risk estimation  from exposure to ROCs at the parcel.   

Both direct exposure pathways (external radiation) and indirect exposure pathways (inhalation and soil 
ingestion) are evaluated.   

The goal of the RESRAD risk modeling approach was to be as consistent as possible with assumptions 
and inputs used in the nonradiological HHRA in the Revised RI Report.  To achieve this goal, 
development of representative parameters for receptor scenarios other than the RESRAD default was 
required.  This development was achieved by following guidance from EPA; specifically, “Exposure 
Factors Handbook” and the “Risk Assessment Guidance for Superfund (RAGS)” (EPA, 1989 and 1997b).  
The guidance was also used to develop input parameters for the nonradiological HHRA in the Revised RI 
Report.  Receptor-specific RESRAD values were selected from the guidance for industrial workers, 
residents, and recreational users.  To achieve the best correlation with site-specific agreements, it was 
necessary to adjust each of the parameters based on receptor-specific information.  The parameters used 
in the RESRAD modeling, along with the basis for each, are discussed in detail in Appendix B. 

2.5.2. Total and Incremental Dose and Risk Calculation Methodology and Results 

Radiological dose and risk were estimated for each of the radiologically impacted areas for which data are 
available.  For each area, RESRAD modeling was conducted based upon the maximum reported activity 
for each ROC.  To estimate the incremental risk from impacted areas, background concentrations of the 
ROCs were subtracted from the maximum reported activity levels.  If the background activity exceeded 
the maximum reported activity for a given ROC, the ROC was not modeled in the incremental risk 
calculations.  To estimate the total radiological risk, the maximum activity values were used as the 
exposure point concentration, without subtracting the background values.  The exposure point 
concentrations used to calculate the radiological risk are presented in Table 5, along with the minimum, 
maximum, and mean activities for each ROC within each radiologically impacted area. 

Total and incremental risk results are presented in Table 6.  The total and incremental risk results 
presented in Table 6 are provided for both (1) planned reuse and (2) residential reuse across the entire 
parcel.  The RESRAD incremental risk estimates for planned reuse are summarized as follows: 

 For the residential exposure scenario, incremental radiological risk estimates ranged from 2E-05 
(Building 529 Site) to 7E-03 (Building 707 Triangle Area) 

 For the recreational user exposure scenario, incremental radiological risk estimates ranged from 
5E-08 (Building 509 Site) to 7E-03 (IR-02 Southeast).   
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The RESRAD total risk estimates for planned reuse are summarized as follows: 

 For the residential exposure scenario, total radiological risk estimates ranged from 2E-04 
(Building 508 Site) to 7E-03 (Building 707 Triangle Area) 

 For the recreational user exposure scenario, total radiological risk estimates ranged from 2E-07 
(Building 509 Site) to 7E-03 (IR-02 Southeast).   

2.5.3. Combined Chemical and Radiological Risk 

Estimates of the lifetime risk of cancer to exposed individuals resulting from radiological and chemical 
risk assessments may be summed to determine the overall potential human health hazard associated with 
a site (EPA, 1989).  To combine the chemical risk and radiological risk, the same approach used in the 
Parcel E Revised RI Report to calculate chemical risk must be taken; namely, calculating total risk from 
ROCs inclusive of background and calculating incremental risk from the ROCs present at activity levels 
that do not include background.   

Table 6 presents the combined chemical and radiological risk at the site.  To estimate the combined 
chemical and radiological risk, the incremental risk was derived by reviewing the RI and locating grid 
points close to the impacted soil areas and adding it to the estimated risk from the radiological ROCs.  In 
some instances (such as the Building 701 Site), chemical risk is not available because no soil samples 
were collected in the vicinity and chemical risk was subsequently not assessed.   

With some exceptions, such as the Building 707 Triangle Area and IR-02, the estimated risks are of a 
comparable order of magnitude to incremental risks for nonradioactive chemicals.  The results indicate 
that concentrations of radioactive and nonradioactive chemicals in soil pose a potential unacceptable risk 
to future site users and remedial alternatives should be evaluated to address the potential risks.  Although 
the extent of radioactive contamination in subsurface soil has not been defined, this radiological 
addendum conservatively assumes, consistent with the findings of the HRA, that potential radioactive 
chemicals may be present in subsurface soil at Parcel E and will therefore require remedial option 
analysis. 

2.5.4. Uncertainty Analysis for Critical Assumptions 

Appendix B provides a discussion of the input parameters and modeling results for the radiological dose 
and risk for each radiologically impacted site.  The results were compared against the EPA-increased 
lifetime cancer risk of 1E-06 and the NRC dose limit of 25 millirems per year.  EPA does not believe this 
NRC dose limit is protective of human health and the environment, and recommends a maximum dose 
limit of 15 millirems per year (EPA, 1997a).  The remedial option analysis (in Sections 3, 4, and 5) will 
consider both risk-based RGs and the 15 millirems per year dose limit in developing remedial alternatives 
that are protective of human health and the environment. 
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The RESRAD (ANL, 2009) code is used to estimate the potential risk to an individual from exposure to 
residual radionuclides in soil or soil-like media.  It was used to evaluate the risk associated with impacted 
soil areas in Parcel E.   

The goal of the RESRAD risk modeling approach was to be as consistent as possible with assumptions 
and inputs used in the nonradiological HHRA in the Revised RI Report.  To achieve this goal, the 
development of representative parameters for receptor scenarios other than the RESRAD default was 
required in accordance with EPA guidance (EPA, 1989 and 1997b).  The EPA guidance was also used to 
develop input parameters for the nonradiological HHRA in the Revised RI Report.  Receptor-specific 
RESRAD values were selected from the EPA guidance for recreational and construction users 
(EPA, 1989 and 1997b).  The simplest approach to modeling these scenarios would have been to use the 
values suggested by previous researchers for the various RESRAD receptor types.  However, the 
receptors defined in the Revised RI Report are not based upon the same assumptions used in developing 
the RESRAD receptor types.  To achieve the best correlation, it was necessary to adjust each of the 
parameters based upon receptor-specific information. 

The modeling was performed with conservative input parameters to ensure that uncertainties would be 
minimized and a separate set of models and results for uncertainty analysis would not be needed.  
Uncertainty analysis for the various modeling input parameters, as well as various assumptions required 
for the modeling, are discussed in Appendix B. 

The modeling reported in Appendix B is based on the radiological data collected during the Phase I and 
Phase V investigations.  The data collected during these investigations were analyzed to meet acceptance 
criteria (such as minimum detectable activities) that were based on the release criteria current at the time 
the investigations were performed; however, the current release criteria for certain ROCs are more 
conservative.  The most notable example is 226Ra, for which the release criterion at the time of the 
Phase V investigation was 5 pCi/g.  The current release criterion for 226Ra is 1 pCi/g above background 
(the background 226Ra level for the Phase V investigation was 0.82 pCi/g).  Because of the differences in 
release criteria, the accuracy of the data for certain ROCs may not meet current acceptance criteria and 
results in some degree of uncertainty for the risk screening analysis.  However, this degree of uncertainty 
is acceptable because the risk screening analysis was only intended to provide a general estimate of 
radiological risks for ROCs that, in the case of 226Ra, were known to consistently exceed current release 
criteria and warrant analysis of remedial alternatives in the FS.  
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Section 3. Remedial Action Objectives, Applicable 
or Relevant and Appropriate 
Requirements, General Response 
Actions, and Process Options 

This section (1) presents the site-specific RAOs, including RGs, for soil, sediment, and structures at 
Parcel E based on the ROCs identified in the HRA and in Table 1 of this radiological addendum (see 
Section 3.1); (2) identifies potential ARARs (see Section 3.2); and (3) presents a range of GRAs and 
associated process options that will satisfy the RAOs for soil, sediment, and structures (see Section 3.3).  
The GRAs and process options retained through the screening process are used in Section 4 as the basis 
for developing remedial alternatives.   

3.1. REMEDIAL ACTION OBJECTIVES 

RAOs are medium-specific goals for protecting human health and the environment.  In accordance with 
the NCP, 40 CFR, § 300.430 (e)(2)(i), RAOs for Parcel E were developed by specifying ROCs, media of 
concern, potential exposure pathways, and RGs.  
RAOs developed for Parcel E are based on the city’s 
planned reuse, which is considered the reasonably 
anticipated future use of the property as described in 
the HHRA presented in the Revised RI Report 
(Barajas & Associates, Inc., 2008) and the risk 
evaluation conducted to assess potential effects from 
radionuclides (Appendix B of this radiological 
addendum).   

The reuses relevant to the Parcel E redevelopment 
blocks are mixed use  and open space, as shown on Figure 2.  The two exposure scenarios applicable to 
these planned reuses are residential and recreational, as shown in the table to the above.  As described in 
Section 1.1, the railroad right-of-way comprising IR-52, which is planned for predominantly light 
industrial reuse, is not radiologically impacted and therefore does not require evaluation in this 
radiological addendum.  

The following sections summarize the RAOs for protection of human health and the environment and 
present the RGs identified for soil, sediment, and structures. 

Exposure 
Scenario 

Redevelopment 
Block Planned Reuse 

Residential MU-1 Mixed Use 

MU-2 Mixed Use 

MU-3 Mixed Use 

Recreational EOS-1 Open Space 

EOS-2 Open Space 

EOS-3 Open Space 

EOS-4 Open Space 

EOS-5 Open Space 



Section 3 RAOs, ARARs, GRAs, and Process Options 

 
N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\FinalParcelE_RA.docx 

ERRG-6011-0000-0006.A1 3-2 

3.1.1. Radionuclides of Concern 

Table 1 identifies the ROCs at each radiologically impacted area at Parcel E.  These ROCs include 241Am, 
137Cs, 60Co, 3H, 239Pu, 226Ra, 90Sr, and 235U. 

3.1.2. Media of Concern 

The media of concern are soil, sediment, and structures at radiologically impacted sites in Parcel E. 

3.1.3. Potential Exposure Pathways 

As discussed in Section 2, potential exposure pathways at Parcel E include (1) planned mixed use reuse 
that is associated with a future residential exposure scenario and (2) planned open space reuse that is 
associated with a future recreational exposure scenario.  Future residential users may be exposed to 
subsurface soil (from 0 to 10 feet bgs) through incidental ingestion of soil, inhalation of fugitive dust, and 
external radiation exposure.  Future recreational users may be exposed to surface soil (from 0 to 2 feet 
bgs) through incidental ingestion of soil, inhalation of fugitive dust, and external radiation exposure.  
Although not associated with a planned reuse, construction workers may also be exposed to subsurface 
soil (0 to 10 feet bgs) through the same exposure pathways.  Appendix B provides a detailed assessment 
of the recreational and construction worker exposure scenarios.   

3.1.4. Remedial Action Objectives for Soil, Sediment, and Structures 

The RAOs for radionuclides at Parcel E, in accordance with EPA guidance (EPA, 1988), are expressed in 
terms of the medium of concern and RGs.  RGs established for Parcel E are presented in Table 7 and are 
consistent with the RGs selected for radiological-related remedies at HPS Parcels B, G, and D-1 and  
UC-1 (Navy, 2009a, 2009b, and 2009c, respectively).  The following RAO was identified for remediation 
of ROCs at radiologically impacted sites at Parcel E, including soil, sediment, and structures: 

 Prevent exposure to ROCs at activity levels that exceed RGs for all potentially complete exposure 
pathways. 

The RGs are specified for industrial worker and residential exposure scenarios.  Residential RGs will 
apply in all Parcel E areas.  Although the residential exposure scenario does not apply to all Parcel E 
areas, the residential RGs will be used for the recreational exposure scenario at Parcel E.  These more 
conservative RGs will enhance the protectiveness of the remedial action for Parcel E, particularly as it 
relates to future property transfer and the potential need to apply institutional controls for radionuclides 
(discussed in Section 3.3.1.3).   
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3.2. POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
FOR RADIONUCLIDES 

This section discusses the potential federal and state of California ARARs for remediation of ROCs at 
Parcel E.  The potential ARARs identified in this section are discussed in detail in Appendix C of this 
addendum, and are intended to supplement the ARARs identified and discussed in the Final FS Report for 
Parcel E (ERRG, 2012).   

CERCLA § 121(d) (Title 42 United States Code [USC] § 9621[d]), as amended, states that remedial 
actions on CERCLA sites must attain (or the decision document must justify the waiver of) any federal or 
more stringent state environmental standards, requirements, criteria, or limitations that are determined to 
be legally applicable or relevant and appropriate. 

As the lead federal agency, the Navy has primary responsibility for identifying federal ARARs at HPS.  
Identification of potential state ARARs was initiated through Navy requests to DTSC, Water Board, and 
the San Francisco Bay Conservation and Development Commission.  ARAR identification considers a 
number of site-specific factors, including potential remedial actions, compounds at the site, site physical 
characteristics, and the site location.  ARARs are usually divided into three categories:  chemical-specific, 
location-specific, and action-specific. 

3.2.1. Potential Chemical-Specific Applicable or Relevant and Appropriate Requirements 
for Radionuclides 

Chemical-specific ARARs are health- or risk-based numerical values or methods that, when applied to 
site-specific conditions, result in the establishment of numerical cleanup values.  Chemical-specific 
ARARs for radionuclides are described in detail in Appendix C and are summarized below. 

3.2.1.1. Soil 

Appendix B (Sections B2.2.1 and B2.2.2) of the Final FS Report for Parcel E identifies potential federal 
and state chemical-specific ARARs for soil (ERRG, 2012).  This subsection identifies additional 
regulations that pertain to remediation of soil at radiologically impacted areas.   

The substantive provisions of the requirements summarized below are identified in Section C2 of 
Appendix C and are accepted as potential ARARs for all radiologically impacted areas at Parcel E, except 
for IR-02 and IR-03 (Figure 3).  At these areas, potential radioactive contamination exceeding the 
proposed RGs would be removed; therefore, these areas would not require land use restrictions regarding 
exposure to radioactivity. 
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 40 CFR § 192.12(b)(1) and 192.41(b)  

 40 CFR § 192.12(b)(2) 

 40 CFR § 192.12(a) and 192.32(b)(2)  

 10 CFR § 20.1301 

 10 CFR § 20.1402 

The substantive provisions of the requirements summarized below are identified in Section C2 of 
Appendix C and are accepted as potential ARARs for IR-02, including sanitary sewer, storm drain, and 
septic sewer lines within IR-02 and IR-03, which will be transferred with engineering and institutional 
controls for radioactive chemicals.   

 40 CFR § 192.12(b)(1) and 192.41(b)  

 40 CFR § 192.12(b)(2) 

 10 CFR § 20.1301 

 10 CFR § 61.41 

3.2.1.2. Air 

The substantive provisions of the requirements summarized below are identified in Section C2 of 
Appendix C and are accepted as potential ARARs during implementation of the proposed remedial 
alternatives. 

 Emission limitations under National Emissions Standards for Hazardous Air Pollutants 
(NESHAP) at 40 CFR, Part 61 Subpart H, § 61.92 

 Emission limitations under NESHAP at 40 CFR, Part 61 Subpart I, § 61.102 

These requirements are not potential ARARs for residual radioactive contamination remaining on site 
after the response action is complete. 

3.2.1.3. Groundwater 

Appendix B (Section B2.2.3) of the Final FS Report for Parcel E identifies potential federal and state 
chemical-specific ARARs for groundwater (ERRG, 2012).  As discussed in Sections 2.3 and 2.5, 
groundwater does not contain radionuclides at activity levels that warrant further evaluation in the FS.  
Therefore, no additional chemical-specific ARARs for groundwater are identified in this addendum. 
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3.2.1.4. Surface Water 

Appendix B (Section B2.2.4) of the Final FS Report for Parcel E identifies potential federal and state 
chemical-specific ARARs for surface water (ERRG, 2012).  No additional chemical-specific ARARs for 
surface water are identified in this addendum. 

3.2.2. Potential Location-Specific Applicable or Relevant and Appropriate Requirements 

Location-specific ARARs are restrictions placed on the concentrations of hazardous substances or the 
conduct of activities based on site characteristics or the site’s immediate environment.  Appendix B 
(Section B3) of the Final FS Report for Parcel E identifies potential location-specific ARARs (ERRG, 
2012).  No additional location-specific ARARs are identified in this addendum. 

3.2.3. Potential Action-Specific Applicable or Relevant and Appropriate Requirements 

Action-specific ARARs are technology- or activity-based requirements or limitations for remedial 
activities.  These requirements are triggered by the specific remedial activities conducted at the site and 
indicate how a selected remedial alternative should be achieved.  Appendix B (Section B4) of the Final 
FS Report for Parcel E identifies potential action-specific ARARs (ERRG, 2012).  The chemical-specific 
ARARs identified in Section 3.2.1 also contain action-specific requirements.  In addition, the substantive 
provisions of the following requirements regarding radioactive waste storage and control are accepted as 
potential ARARs during implementation of the proposed remedial alternatives. 

 10 CFR § 20.1801 

 10 CFR § 20.1802 

The requirements listed above pertain to staging excavated soil containing ROCs exceeding the RGs prior 
to off-site disposal. 

3.3. IDENTIFICATION OF GENERAL RESPONSE ACTIONS AND SCREENING OF 
TECHNOLOGIES AND PROCESS OPTIONS 

This section identifies GRAs and evaluates available technologies and process options to address the 
RAO for Parcel E discussed in Section 3.1.  Unlike nonradioactive chemicals, which have the ability to be 
altered by physical, chemical, or biological processes that can reduce or destroy the hazard itself, 
radioactive chemicals generally cannot be similarly altered or destroyed.  As a result, response actions at 
radioactively contaminated sites use the concepts of “Time, Distance, and Shielding.”  Time allows the 
natural decay of the radionuclide to take place, resulting in reduction in risk to human health and the 
environment.  Distance and shielding from the radioactive material rapidly reduce the risk from radiation 
by reduction of the intensity of the imparted energy (EPA, 1996).  The following GRAs have been 
identified for soil, sediment, and structures at Parcel E: 
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Soil and Sediment 

 No Action:  Under this GRA, no further response action will be conducted at the radiologically 
impacted sites at Parcel E. 

 Institutional Controls:  This GRA includes legal controls that minimize the potential for human 
exposure to radioactively contaminated soil by limiting land or resource use and that protect the 
integrity of the remedial action.   

 Containment:  This GRA includes construction of a physical barrier (distance and shielding) to 
eliminate or reduce the potential of contaminant migration and exposure.   

 Removal and Disposal:  This GRA includes excavation of radioactively contaminated soil (or 
other subsurface debris), screening to segregate soil exceeding the RGs (Table 7), and disposal at 
an appropriate off-site waste disposal facility.  This GRA also includes decontamination or 
demolition of aboveground structures to meet the RGs for surfaces (Table 7), with disposal of 
radioactively contaminated material at an appropriate off-site waste disposal facility. 

Structures 

 No Action:  Under this GRA, no further response action will be conducted at the radiologically 
impacted sites at Parcel E. 

 Removal and Disposal:  This GRA includes decontamination or demolition of aboveground 
structures to meet the RGs for surfaces (Table 7), with disposal of radioactively contaminated 
material at an appropriate off-site waste disposal facility. 

Technologies identified for each GRA underwent an initial screening and analysis.  During the initial 
screening, the potential technology types were evaluated in terms of technical implementation, site 
conditions, waste characteristics, contaminant properties, and the ability to meet NCP requirements and 
the RAOs.  Individual process options for viable technologies were then analyzed in terms of 
effectiveness, implementability, and cost.  Table 8 identifies radiological-specific considerations for each 
technology and process option, and provides a basis for the selection of certain process options for 
addressing radioactive contamination in soil and structures at Parcel E.  The following subsections discuss 
the radiological-specific considerations for technologies and process options evaluated for soil, sediment, 
and structures at Parcel E. 

3.3.1. Technologies and Process Options for Soil and Sediment 

GRAs identified for soil and sediment at Parcel E are:  (1) no action, (2) institutional controls, 
(3) removal, and (4) containment.  The technologies and process options evaluated in Table 8 are a subset 
of those evaluated in Section 3 of the Final FS Report (ERRG, 2012).  Therefore, the following 
subsections briefly discuss the radiological-specific considerations for technologies and process options 
evaluated within each GRA.  The results of the evaluation are summarized in Table 8. 
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3.3.1.1. No Action 

The NCP requires that the no-action alternative be carried through the detailed analysis of alternatives.  
Under the no-action response, no remedial action would be taken.  Soil and sediment would be left as is 
without implementing any institutional controls, containment, removal, treatment, or other mitigating 
actions.  Because soil and sediment at Parcel E poses a risk to human health and the environment under 
the anticipated future land-use scenario, the no-action response would not be an effective alternative that 
meets the requirements of CERCLA.  No cost would be associated with this option because no action 
would be taken.  The no-action option will be retained for further evaluation as a remedial alternative for 
comparison only, as required under the NCP. 

3.3.1.2. Institutional Controls 

Institutional controls, as defined by the U.S. Department of Defense (DoD) (2001), are nonengineering 
measures limiting potential exposures to a site or medium of concern or ensuring that engineering 
measures designed to remediate a site, or limit access to a site, remain in place.  Similarly, EPA defines 
institutional controls as “non-engineering measures designed to prevent or limit exposure to hazardous 
substances left in place at a site, or assure effectiveness of a selected remedy” (EPA, 2000b). 

Institutional Controls in General 

Institutional controls limit potential exposure to hazardous substances by restricting specified land uses 
and activities on the parcel.  The following paragraphs discuss institutional controls that are included in 
the potential remedial alternatives for radionuclides at Parcel E.  The discussion of institutional controls 
is consistent with that presented in the Final FS Report (ERRG, 2012); however, the Final FS Report 
for Parcel E includes additional information for institutional controls related to potential volatile 
organic compound (VOC) vapors.  Institutional controls are legal and administrative mechanisms used to 
implement land use and activity restrictions that are used to limit the exposure of future landowner(s) and 
user(s) of the property to hazardous substances present on the property and to ensure the integrity of the 
remedial action.  Institutional controls are required on a property where the selected remedial cleanup 
levels result in contamination remaining at the property above levels that allow for unlimited use and 
unrestricted exposure.  Institutional controls will be maintained until the concentrations of hazardous 
substances in soil and sediment are at such levels to allow for unrestricted use and exposure.  
Implementation of institutional controls includes requirements for monitoring and inspections and 
reporting to ensure compliance with land use or activity restrictions.   

Legal mechanisms include proprietary controls such as restrictive covenants, negative easements, 
equitable servitudes, and deed notices.  Administrative mechanisms include notices, adopted local land 
use plans and ordinances, construction permitting, or other existing land use management systems that are 
intended to ensure compliance with land use or activity restrictions.  The area requiring institutional 
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controls (ARIC) for CERCLA-regulated hazardous substances, including radionuclides, is presented on 
Figure 7. 

The Navy has determined that it will rely upon proprietary controls in the form of environmental 
restrictive covenants as provided in the “Memorandum of Agreement Between the United States 
Department of the Navy and the California Department of Toxic Substances Control” (hereinafter 
referred to as “Navy/DTSC MOA”) and attached covenant models (Navy and DTSC, 2000).   

More specifically, land use and activity restrictions will be incorporated into two separate legal 
instruments as provided in the Navy/DTSC MOA:  

1. Restrictive covenants included in one or more Quitclaim Deeds from the Navy to the property 
recipient. 

2. Restrictive covenants included in one or more “Covenant to Restrict Use of Property” entered 
into by the Navy and DTSC as provided in the Navy/DTSC MOA and consistent with the 
substantive provisions of California Code of Regulations Title 22, § 67391.1. 

The “Covenant(s) to Restrict Use of Property” will incorporate the land use and activity restrictions into 
environmental restrictive covenants that run with the land and that are enforceable by DTSC and any 
other signatory state entity against future transferees and users.  The Quitclaim Deed(s) will include the 
identical land use and activity restrictions in environmental restrictive covenants that run with the land 
and that will be enforceable by the Navy against future transferees.  

The activity restrictions in the “Covenant(s) to Restrict Use of Property” and Quitclaim Deed(s) shall be 
defined in the land use control remedial design (LUC RD) report that would be reviewed and approved by 
the FFA signatories and, if deemed necessary, implemented through a Parcel E Risk Management Plan 
(RMP) to be prepared by the CCSF and approved by the Navy and FFA signatories.  The LUC RD report 
shall be referenced in the applicable Covenant to Restrict Use of Property and Deed.   

In addition to being set forth in the “Covenant(s) to restrict Use of Property” and Quitclaim Deed(s) as 
described above, restrictions applied to specified portions of the property will be described in findings of 
suitability to transfer and findings of suitability for early transfer.  

Access 

The Deed and Covenant shall provide that the Navy and FFA signatories, where applicable, and for the 
California Department of Public Health (CDPH) in radiological ARICs (Figure 7), and their authorized 
agents, employees, contractors and subcontractors shall have the right to enter upon HPS Parcel E to 
conduct investigations, tests, or surveys; inspect field activities; or construct, operate, and maintain any 
response or remedial action as required or necessary under the cleanup program, including but not limited 
to monitoring wells, pumping wells, treatment facilities, and cap and containment systems.  
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Implementation 

The Navy shall address and describe implementation of institutional controls and maintenance actions, 
including periodic inspections and reporting requirements in the preliminary and final RD reports to be 
developed and submitted to the FFA signatories and CDPH in regard to radionuclides for review 
pursuant to the FFA (see “Navy Principles and Procedures for Specifying, Monitoring and Enforcement 
of Land Use Controls and Other Post-ROD Actions” attached to the January 16, 2004, DoD memorandum 
titled “Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) Record of 
Decision (ROD) and Post-ROD Policy” [DoD, 2004]).  The preliminary and final RD reports are primary 
documents as provided in Section 7.3 of the FFA (Navy, EPA, DTSC, and Water Board, 1991). 

Although the Navy may later transfer these procedural responsibilities to another party by contract, 
property transfer agreement, or through other means, the Navy shall retain ultimate responsibility for 
remedy integrity. 

Activity Restrictions that Apply Throughout Parcel E 

The following sections describe the institutional control objectives to be achieved through activity 
restrictions throughout Parcel E to ensure that any necessary measures to protect human health and the 
environment and the integrity of the remedy have been undertaken. 

Restricted Activities 
The following restricted activities throughout HPS Parcel E must be conducted in accordance with the 
“Covenant(s) to Restrict Use of Property,” Quitclaim Deed(s), the Operation and Maintenance Plan(s) 
(OMP), LUC RD report and, if required, the Parcel E RMP and any other work plan or document 
approved in accordance with these referenced documents: 

 “Land disturbing activity,” which includes but is not limited to (1) excavation of soil and 
sediment; (2) construction of roads, utilities, facilities, structures, and appurtenances of any kind; 
(3) demolition or removal of “hardscape” (for example, concrete roadways, parking lots, 
foundations, and sidewalks); (4) any activity that involves movement of soil to the surface from 
below the surface of the land; and (5) any other activity that causes or facilitates the movement of 
groundwater known to be contaminated with radioactive or nonradioactive chemicals. 

 Alteration, disturbance, or removal of any component of a response or cleanup action (including 
but not limited to pump-and-treat facilities, and soil cap and containment systems); groundwater 
extraction, injection, and monitoring wells and associated piping and equipment; or associated 
utilities. 

 Extraction of groundwater and installation of new groundwater wells. 

 Removal of or damage to security features (for example, locks on monitoring wells, survey 
monuments, fencing, signs, or monitoring equipment and associated pipelines and 
appurtenances). 
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Prohibited Activities 
The following activities are prohibited throughout Parcel E: 

 Growing produce in native soil for human consumption  

 Use of groundwater 

Additional Land Use Restrictions for IR-02 and IR-03 and Other Areas Designated for Open Space or 
Industrial Reuse 

In addition to the specific activities prohibited below, IR-02 and IR-03 would be restricted to open space 
and recreational uses, unless written approval for other uses is granted by the FFA signatories and CDPH.  
In addition, the following land uses would be specifically prohibited unless written approval for such uses 
is granted by the FFA signatories and the CDPH in accordance with the “Covenant(s) to Restrict Use of 
the Property,” Quitclaim Deed(s), and LUC RD report:   

 A residence, including any mobile home or factory built housing, constructed or installed for use 
as residential human habitation 

 A hospital for humans 

 A school for persons under 21 years of age 

 A daycare facility for children 

The restricted land uses identified above shall also apply to property areas in the Shipyard Shoreline Open 
Space District, as identified in the amended “Hunters Point Shipyard Redevelopment Plan” (SFRA, 
2010b), unless written approval for such uses is granted by the FFA signatories in accordance with the 
“Covenant(s) to Restrict Use of the Property,” Quitclaim Deed(s), and LUC RD report.  Parcel E property 
areas within the Shipyard Shoreline Open Space District are identified as Redevelopment Blocks EOS-1, 
EOS-2, EOS-3, EOS-4, and EOS-5 (Figure 2). 

In addition, land use restrictions identified above shall also apply to property areas in IR-52 (Railroad 
Right-of-Way; see Figure 2), unless written approval for such uses is granted by the FFA signatories in 
accordance with the “Covenant(s) to Restrict Use of the Property,” Quitclaim Deed(s), and LUC RD 
report.  The future reuse for IR-52 is predominantly light industrial, as identified in the redevelopment 
plan for the Bayview Hunters Point redevelopment project adjoining HPS (SFRA, 2010b). 

Additional Activity Restrictions Related to Radionuclides at IR-02 and IR-03 

Exposure to radioactive chemicals in the radiological ARIC, comprised of IR-02 and IR-03 (Figure 7), 
would be prevented by three separate components:  (1) an engineered cover, consisting of clean imported 
fill and (in some areas) a low hydraulic conductivity layer, to provide adequate shielding against residual 
radioactivity; (2) permeable geosynthetic fabric to serve as a “demarcation layer” between soil cover and 
underlying soil with residual radioactivity; and (3) institutional controls to implement land use and 
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activity restrictions necessary to limit the exposure to radiological hazardous substances and to ensure the 
integrity of the remedial action. 

In addition to the land use and activity restrictions specified earlier in this section, the following activity 
restrictions would apply in the radiological ARIC. 

 Land-disturbing activities within the radiological ARIC, as defined above and including 
installation of water lines, storm drains, or sanitary sewers, below the demarcation layer, are 
strictly prohibited unless approved in writing by the FFA signatories and the CDPH.  Any 
proposed land-disturbing activity within the ARIC for radionuclides shall be required to be 
described in a work plan that will include but not be limited to a radiological work plan, the 
identification of a radiological safety specialist, a soil management plan, soil sampling and 
analysis requirements, and a plan for off-site disposal of any excavated radionuclides by the 
transferee in accordance with federal and state law.  This work plan must also specify 
appropriate procedures for the proper identification and handling of material potentially 
presenting an explosive hazard.  This work plan must be submitted to and approved in writing by 
the FFA signatories and CDPH in accordance with procedures (including dispute resolution 
procedures) and timeframes that will be set forth in the Parcel E OMP and LUC RD report.   

 Following implementation of an approved land-disturbing activity within the radiological ARIC, 
the integrity of the cover/cap must be restored upon completion of excavation as provided in the 
Parcel E OMP, LUC RD report, or similar document.  A completion report describing the details 
of the implementation of the work plan, sampling and analysis (if required), off-site disposal (if 
required), and the restoration of the integrity of the cover/cap must be submitted to and approved 
in writing by the FFA signatories and CDPH in accordance with procedures (including dispute 
resolution procedures) and timeframes that will be set forth in the Parcel E OMP and LUC RD 
report. 

 For land-disturbing activities, as defined above and including installation of water lines, storm 
drains, or sanitary sewers, above the demarcation layer, the LUC RD report, the OMP, or, if 
required, the Parcel E RMP or a project-specific work plan will list the procedures for ensuring 
that the cover is not disturbed or breached.  The specific design of the cover shall be agreed to in 
the RD. 

At the time of transfer, the areas that require this restriction will be surveyed to define the legal metes 
and bounds for inclusion in the property transfer documents.  No variance or exemption from this 
restriction shall be allowed unless written approval is provided by the FFA signatories and CDPH.  The 
OMP for Parcel E or LUC RD report shall address any necessary additional soil and radiological 
management requirements, for example inspections, monitoring, and reporting requirements for portions 
of Parcel E in the radiological ARIC.   
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3.3.1.3. Removal by Excavation 

As identified in Table 8, excavation and off-site disposal is the primary process option for the removal 
GRA.  The following paragraphs evaluate the excavation and off-site disposal process option relative to 
effectiveness, implementability, and cost.  

Consistent with EPA RI/FS guidance (EPA, 1988), the evaluation of process options should focus 
primarily on the following factors relating to effectiveness: 

 The potential effectiveness of the process option in handling the estimated areas and volumes of 
contaminated media and meeting the RGs identified in the RAOs. 

 The potential impacts to human health and the environment during the construction and 
implementation phase. 

 The degree to which the process option is proven and reliable in addressing the site-specific 
contaminants and conditions. 

Excavation and off-site disposal is an effective process option for soil at Parcel E and involves removing 
and transporting contaminated material off site to a licensed disposal facility.  Important considerations 
with the removal and disposal process option include excavation volume, fugitive emissions, hauling 
distance, and disposal facility for final deposition.  Residential RGs would apply to all excavations at 
Parcel E.  Although the residential exposure scenario does not apply to all Parcel E areas, the more 
conservative RGs will enhance the protectiveness of the remedial action for Parcel E.  Specifically, 
cleanup to residential RGs (which would allow for unlimited use and unrestricted exposure) are needed to 
transfer radiologically impacted areas without institutional controls for radionuclides.  In areas where soil 
covers and institutional controls for radionuclides are required (such as IR-02 and IR-03), cleanup to 
residential RGs would help ensure that the residual radiological risk at the final ground surface (following 
backfilling of the excavation to the existing ground surface and installation of a demarcation layer and 
soil cover) will be within the risk management range specified in the NCP (10-6 to 10-4).  The excavation 
cleanup criteria would be specific to the reuse type and ROC-specific RAO specified in Section 3.1.  
Excavation is effective and implementable for ROCs found in shallow soil at Parcel E; therefore, 
excavation and off-site disposal process options will be retained for development and evaluation of 
remedial alternatives.  Excavation is also an effective process option for sediment, but one that requires 
additional dewatering effort, similar to that of soil excavated below the groundwater table prior to 
radiological screening and sampling. 

At most radiologically impacted sites at Parcel E, radioactive contamination is present in shallow soil and 
is the result of historical operations at buildings or open storage areas.  At these types of sites, removal by 
excavation is considered a practical and cost-effective means of achieving the ROC-specific RAO so that 
institutional controls for radionuclides are not required.  However, the operational history at two sites at 
Parcel E, IR-02 and IR-03, involve historic filling with soil and construction debris and intermittent 
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disposal of various shipyard wastes, including radiological devices.  The following paragraphs estimate 
the areas and volumes that would potentially require excavation and off-site treatment and disposal to 
address the RGs identified in the RAOs, and discuss the potential effectiveness and reliability of 
excavation and off-site treatment and disposal in addressing the estimated areas and volumes.   

Complete removal of all radioactive contamination at IR-02 and IR-03 is not considered practical because 
it would potentially involve excavation of all fill material to the Bay Mud surface, located at depths 
ranging from 5 feet bgs to greater than 40 feet bgs (with an average depth to the Bay Mud surface of 
approximately 15 feet bgs).  The estimated excavation volume would be over 1,000,000 cubic yards 
(estimated using the average depth to the Bay Mud surface, approximately 15 feet bgs, multiplied by the 
44.6 acres comprising IR-02 and IR-03).  Experience from removal actions in Parcels E and E-2 has 
provided useful information for evaluating potential waste excavation, including field production rates, 
types of wastes encountered, and level of effort to implement site-specific requirements (for example, the 
requirement to screen material excavated in Parcel E for radioactivity).  However, the estimated 
excavation volume (1,000,000 cubic yards) is nearly 10 times the total volume of material removed at the 
four removal action areas at Parcels E and E-2 (113,400 cubic yards removed from the Metal Slag Area, 
PCB Hotspot Area, IR-02 Northwest and Central Removal Action Area, and Metal Debris Reef).   

Excavation of such large volumes is possible but the overall effectiveness and reliability of such an option 
is complicated because of the following factors: 

 Radiological screening, characterization, and confirmation sampling of all soils and debris 
transported from the site (for disposal and treatment) and to the site (for backfill and restoration) 

 Locating and importing multiple, large-volume sources of backfill material that are free of 
contamination and do not contain metals concentrations in excess of existing ambient levels  

 Groundwater inflow control for excavation below the water table 

 Controls required to minimize, manage, treat (if necessary), and dispose of contaminated water 
during excavation and waste segregation processes 

 Control of potential releases of chemicals from waste and soil during removal and transport 
through the surrounding neighborhood 

In addition, this excavation scenario would likely require multiple years of continuous construction to 
complete, and the resulting traffic, noise, and emissions from heavy equipment operation would affect the 
local population.  The environmental footprint related to implementation of this excavation scenario 
would be significant because of the large area and volume of material to be excavated.  Based on the 
evaluation performed in the Final FS Report (ERRG, 2012), large-scale excavation scenarios generate 
significant greenhouse gas emissions and are very energy intensive when compared with scenarios 
involving containment and smaller-scale excavation.  These challenges directly correspond to the high 
projected costs.  The primary factors that result in the high costs of excavation and disposal are: 
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 Large volume of soil and sediment to be excavated and disposed of off site 

 Large volume of soil and sediment to be screened for radiological contamination, sampled for 
characterization, and transported and treated or disposed of off site 

 Large volume of imported clean fill required for backfill to restore the site 

Overall, the potentially poor short-term effectiveness, implementation challenges, and high cost of 
excavating IR-02 and IR-03 to the Bay Mud surface do not offset the long-term effectiveness of such an 
action.  Therefore, using the framework established in EPA guidance (EPA, 1988) and the NCP (55 Federal 
Register 8849, March 8, 1990), excavating IR-02 and IR-03 to the Bay Mud surface is not a feasible process 
option.  Because excavation of IR-02 and IR-03 to the Bay Mud surface is not feasible, other process 
options must be identified that can prevent exposure of humans and wildlife to radionuclides in soil that 
exceed RGs.  Excavation options for IR-02 and IR-03 will focus on removing (1) ROCs in the upper 1 foot 
of soil at concentrations exceeding RGs; (2) ROCs in deeper soil that are collocated with nonradioactive 
chemicals requiring removal (as discussed in Section 3.3.2.1.5 of the Final FS Report [ERRG, 2012]); and 
(3) ROCs in deeper soil that may result in the radiological risk at the final ground surface (following 
backfilling of the excavation to the existing ground surface and installation of a demarcation layer and soil 
cover) exceeding the risk management range specified in the NCP (10-6 to 10-4).  Excavation of radioactive 
contamination in shallow soil would reduce exposure to humans, and then institutional controls and covers 
would be implemented in IR-02, as described in Sections 3.3.1.2 and 3.3.1.4, to effectively prevent exposure 
of humans to radioactive contamination in deeper soil.  This remediation approach is consistent with the 
NCP, 40 CFR § 300.430 (a)(1)(iii)(B), that states that containment technologies are likely to be appropriate 
for sites with relatively low-level threats or where treatment is impractical.   

3.3.1.4. Containment 

Containment processes are intended to isolate contaminated soil or sediment to prevent direct exposure 
and contaminant migration.  As discussed in Section 3.3.1.3, containment options are retained for 
evaluation at IR-02 and IR-03 because removal alone is not a practical means of achieving the ROC-
specific RAO at these areas.  At IR-02 and IR-03, containment would be used in combination with 
focused removal and institutional controls to achieve the ROC-specific RAO.   

The most appropriate containment technology for soil at Parcel E is surface covers.  Cover materials used 
to prevent direct exposure may include clean soil, asphalt, or concrete, and the material to be used will 
depend on the planned reuse associated with each redevelopment block.  The planned reuse at  
IR-02 and IR-03 is open space; therefore, a clean soil cover is most compatible with this planned reuse.  
In addition, a clean soil cover would provide increased shielding from residual radioactivity as compared 
with an asphalt or concrete cover.  Therefore, a clean soil cover is considered the most effective 
containment option for IR-02 and IR-03. 
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The general approach for implementing covers includes: 

 Where covers are needed, areas will be covered with clean soil that will be vegetated to minimize 
erosion and prevent exposure of the underlying soil.  Standard construction practices would likely 
be adequate to meet this performance standard.   

 All covers must achieve a full cover over the entire redevelopment block that prevents exposure 
to the underlying soil with potential radioactive contamination.   

 All existing or newly installed covers will need to be maintained.  Maintenance includes 
inspections and repairs for covers left in place during future land use, and replacement of covers 
if future land use requires excavation or demolition of the covers during construction.  Any 
modification of covers will be subject to the institutional controls described in Section 3.3.1.2. 

Covers are effective, so long as they are properly installed and maintained, and are replaced after 
excavation or demolition during redevelopment.  The implementability and cost of covers are expected to 
be moderate because they are already in place at most of the redevelopment blocks at Parcel E.  The 
implementability and cost of soil covers would vary based on thickness, with a thicker soil cover being 
slightly more difficult to implement over a large area (such as IR-02 and IR-03) and more costly as 
compared with a thinner soil cover.   

The Navy has evaluated a 2-foot-thick soil cover at radiologically impacted areas of Parcel E-2 (ERRG 
and RSRS, 2011) and has selected a 3-foot-thick soil cover at radiologically impacted areas of Parcel B, 
IR-07 and IR-18 (Navy, 2009a).  Although the operational histories at Parcel E-2 and Parcel B, IR-07 and 
IR-18 are distinct from the operational history of IR-02 and IR-03, there are enough similarities to 
warrant consideration of both a 2-foot- and 3-foot-thick soil cover as potentially viable options for IR-02 
and IR-03.  Each of these areas (Parcel E-2; Parcel B, IR-07 and IR-18; and Parcel E, IR-02 and IR-03) 
was used for disposal of shipyard wastes that may have included LLRW, but the types and volumes of 
LLRW potentially disposed of in these areas vary.  To account for this potential variation, the covers 
would be implemented in a manner that (1) quantifies residual radioactivity (through surface scans and 
confirmation soil sampling) prior to cover construction, and (2) confirms that the residual radiological 
risk at the final ground surface (following backfilling of the excavation to the existing ground surface and 
installation of a demarcation layer and soil cover) is within the risk management range specified in the 
NCP (10-6 to 10-4).  

As discussed in Section 2.2.1.12, surface scans performed along the IR-02 shoreline identified areas of 
elevated radioactivity that may indicate the presence of radionuclides at concentrations exceeding the 
RGs.  In addition, previous investigations have identified nonradioactive chemicals in shoreline sediment 
that pose a risk to wildlife.  As a result, the process options evaluated in the FS Report (Section 3.3.2.1.7) 
included containment of shoreline sediment (ERRG, 2012).  These process options would also apply to 
the potential radioactive contamination within the shoreline sediment and are not repeated in this 
radiological addendum. 
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The cover and the shoreline protection process options will be retained for development and evaluation of 
remedial alternatives.   

3.3.2. Technologies and Process Options for Structures 

GRAs identified for structures at Parcel E are (1) no action, and (2) removal by decontamination and 
demolition.  The results of the evaluation are summarized in Table 8. 

3.3.2.1. No Action 

The NCP requires that the no-action alternative be carried through the detailed analysis of alternatives.  
Under the no-action response, no remedial action would be taken.  Structures would be left as is without 
implementing any institutional controls, containment, removal, treatment, or other mitigating actions.  No 
cost would be associated with this option because no action would be taken.  The no-action option will be 
retained for further evaluation as a remedial alternative for comparison only, as required under the NCP. 

3.3.2.2. Removal by Decontamination or Demolition 

Removal by decontamination or demolition is an effective technology for structures at Parcel E and 
involves removing radioactive contamination and transporting contaminated material off site to a licensed 
disposal facility.  Radiological surveys, performed in accordance with MARSSIM guidance (NUREG-
1575; U.S. Department of Defense et al., 2000), are required to identify radioactive contamination prior to 
removal and to verify the effectiveness of the removal effort.  Important considerations with the removal 
technologies include structure size, potential for reuse, extent of radioactive contamination, type of 
contaminated building material, air emissions, hauling distance, and disposal facility for final deposition.  
These factors help determine the most cost-effective means of achieving the RGs for structures, which are 
specific to the reuse type and ROC-specific RAO specified in Section 3.1.   

Decontamination of radioactively contaminated building materials is most commonly performed by 
scabbling.  Scabbling is technically defined as roughly shaping rock or stone; however, in the context of 
radioactive decontamination, scabbling is more precisely defined as physically removing surface 
contamination from building material (such as wall, floors, ceilings, or other building components) and is 
performed using powered mechanical tools.  Scabbling would typically be performed at structures with 
limited radioactive contamination or at structures where demolition is not practical or cost-effective.   

Demolition would include destruction of structure areas or the entire structure found to have ROCs above 
the RGs.  Demolition is performed using a combination of powered mechanical tools and heavy 
equipment.  Demolition wastes must be properly screened and segregated prior to off-site disposal.  
Demolition would typically be performed at small structures where decontamination and post-remediation 
surveys are not practical or cost-effective.   
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Removal by decontamination or demolition is effective and implementable for ROCs found in structures 
at Parcel E; therefore, removal by decontamination or demolition will be retained for development and 
evaluation of remedial alternatives.   
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Section 4. Development of Remedial Alternatives 

The remedial alternatives for radionuclides were developed to comply with the radiological-specific RAO 
and to supplement the remedial alternatives for nonradioactive chemicals identified in the Final FS Report 
(ERRG, 2012).  Section 4.1 briefly describes, for informational purposes only, the remedial alternatives 
for nonradioactive chemicals identified in the Final FS Report.  Section 4.2 details the remedial 
alternatives developed for radionuclides at Parcel E. 

4.1. REMEDIAL ALTERNATIVES FOR NONRADIOACTIVE CHEMICALS 

The Final FS Report for Parcel E developed remedial alternatives for soil, sediment, groundwater, and 
nonaqueous-phase liquids (NAPL) containing nonradioactive chemicals that pose a risk to humans and 
wildlife.  The remedial alternatives were developed to address nonradioactive chemical contamination but 
proposed varying amounts of intrusive work within radiologically impacted areas.  As a result, the 
alternatives, as presented in the Final FS Report, specify radiological control procedures to properly 
screen, segregate, characterize, and dispose of radioactive materials (ERRG, 2012).  The remedial 
alternatives for radionuclides evaluated in this radiological addendum (see Section 4.2) are independent of 
the remedial alternatives evaluated in the FS Report and identify additional actions that are needed to 
meet the RAO for radioactively contaminated media (soil, sediment, and structures).  Consistent with the 
remedy selection process for Parcels B, G, and D-1 and UC-1 (Navy, 2009a, 2009b, and 2009c, 
respectively), the Navy will identify preferred remedial alternatives for both nonradioactive chemicals 
and radionuclides in the proposed plan for Parcel E.  The final remedy for Parcel E, to be selected in the 
ROD following public comment on the proposed plan, will specify the actions necessary to satisfy the 
RAOs established for both radionuclides and nonradioactive chemicals. 

4.1.1. Soil and Sediment Alternatives 

The following sections briefly summarize the remedial alternatives for soil and sediment, as presented in 
the Final FS Report for Parcel E (ERRG, 2012).   

4.1.1.1. Alternative S-1 – No Action 

For this alternative, no remedial action would take place.  Soil and sediment would be left in place 
without any response actions (such as, institutional controls, monitoring, containment, removal, and 
treatment).  The no action alternative is retained throughout the FS process as required by the NCP to 
provide a baseline for comparison with and evaluation of other alternatives.   
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4.1.1.2. Alternative S-2 – Covers, Institutional Controls, and Shoreline Protection 

This alternative would involve covers, institutional controls, and shoreline protection, as well as 
engineering controls and monitoring to meet ARARs and RAOs.  This alternative provides physical 
barriers to eliminate the exposure pathways to soil and sediment at Parcel E.  Based on the ubiquitous 
nature of metals and some organic chemicals exceeding RGs at Parcel E, the cover alternative would be 
applied throughout redevelopment blocks with soil that contains chemicals of concern (COCs) that pose a 
potential unacceptable risk (based on currently planned land uses).  Existing covers, such as concrete 
building foundations and asphalt parking lots, following appropriate rehabilitation, are considered 
adequate for this alternative.  New covers are considered for construction only in areas where no covers 
exist.  This alternative includes conservative assumptions for maintenance, upgrades, or repairs to the 
existing covers; the extent of these actions will be assessed in the RD and implemented for this alternative 
as necessary.  In addition, the Navy would construct shoreline protection features to prevent contaminated 
soil and sediment from entering San Francisco Bay, and to integrate with the surface covers for onshore 
soil. 

4.1.1.3. Alternative S-3 – Excavation and Off-Site Disposal of Tier 1 Locations, Followed by 
Covers, Institutional Controls, and Shoreline Protection 

This alternative would involve excavation of Tier 1 locations with off-site disposal of contaminated soil at a 
permitted disposal facility.  This alternative also provides for the covers, institutional controls, and shoreline 
protection discussed in Alternative S-2.  In the FS Report, Tier 1 locations were defined as locations 
containing COCs at concentrations greater than 10 times the RG (ERRG, 2012).  Alternative S-3 provides a 
permanent remedy to remove soil Tier 1 locations where excavation is feasible.  Remaining low-risk 
contaminated soil is addressed by covers and institutional controls.  The covers under this alternative would 
be used to prevent exposure to potential unacceptable risk posed by other COCs in soil (such as ubiquitous 
metals at concentrations above RGs). 

4.1.1.4. Alternative S-4 – Excavation and Off-Site Disposal of Tier 1 and Tier 2 Locations, 
Followed by Covers, Soil Vapor Extraction, Institutional Controls, and Shoreline 
Protection 

This alternative would involve excavation of Tier 1 and Tier 2 locations where RGs are exceeded, with 
off-site disposal at a permitted disposal facility.  This alternative also provides for the covers, institutional 
controls, and shoreline protection discussed in Alternative S-2.  In addition, this alternative includes soil 
vapor extraction (SVE) as a source reduction measure to address VOC-contaminated soil at the Building 
406 VOC plume.  Soil containing COCs at concentrations greater than or equal to 5 times the RGs (but 
less than 10 times the RGs) would be excavated where feasible to reduce the concentrations of the COCs 
in the environment.  In the FS Report, such locations were defined as Tier 2 locations (ERRG, 2012).  
Tier 2 locations are distinct from the Tier 1 locations, which are defined as locations with COCs at 
concentrations greater than or equal to 10 times the RGs.  Alternative S-4 provides a permanent remedy to 
remove Tier 1 and Tier 2 locations where excavation is feasible.  Remaining low-risk contaminated soil 
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would be addressed by covers and institutional controls.  The covers under this alternative would be used 
to prevent exposure to potential unacceptable risk posed by other COCs in soil (such as ubiquitous metals 
at concentrations above RGs). 

4.1.2. Groundwater Alternatives 

The following sections briefly summarize the remedial alternatives for groundwater, as presented in the 
Final FS Report for Parcel E (ERRG, 2012).   

4.1.2.1. Alternative GW-1 – No Action 

For this alternative, no remedial action would take place.  Groundwater would be left in place without any 
response actions (such as, institutional controls, monitoring, containment, removal, and treatment).  The 
no action alternative is retained throughout the FS process as required by the NCP to provide a baseline 
for comparison with and evaluation of other alternatives. 

4.1.2.2. Alternative GW-2 – Institutional Controls and Long-Term Groundwater Monitoring 

This alternative would involve institutional controls and long-term groundwater monitoring.  Institutional 
controls would be implemented in areas where humans could be exposed to COCs at concentrations that 
pose a health risk.  Long-term groundwater monitoring would serve a two-fold purpose.  It would 
(1) provide awareness of the size and behavior of COC plumes, helping to ensure that chemicals do not 
migrate beyond controlled areas; and (2) provide baseline information on the size and behavior of plumes 
of chemicals of ecological concern to be used in preventing chemical discharge to San Francisco Bay. 

4.1.2.3. Alternative GW-3A – Groundwater Containment, In-Situ Bioremediation, Monitored 
Natural Attenuation, and Institutional Controls 

This alternative would involve (1) groundwater containment, (2) in-situ bioremediation (ISB) (both 
anaerobic and aerobic), (3) monitored natural attenuation (MNA), and (4) institutional controls.  This 
alternative addresses plumes in nearshore areas using groundwater containment and addresses organic 
chemicals through anaerobic and aerobic ISB.  Groundwater containment would consist of a low-
permeability barrier effective in redirecting groundwater flow, rather than extraction and containment.  
The proposed groundwater containment system is discussed in detail in Section 4.3.3.1 of the Final FS 
Report for Parcel E (ERRG, 2012).  Groundwater would be monitored during the bioremediation and 
natural attenuation phases of this alternative.  Institutional controls for this alternative would be similar to 
those discussed for Alternative GW-2.  Institutional controls would be implemented prior to active 
remediation and would remain in effect for as long as chemical concentrations in groundwater exceed 
residential RGs or soil vapor concentrations are found to pose an unacceptable risk through vapor 
intrusion. 
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4.1.2.4. Alternative GW-3B – Groundwater Containment, In-Situ Bioremediation, Zero-Valent 
Iron Reduction, Monitored Natural Attenuation, and Institutional Controls 

This alternative would involve (1) groundwater containment, (2) anaerobic and aerobic ISB, (3) in-situ 
chemical reduction using zero-valent iron (ZVI), (4) MNA, and (5) institutional controls.  This alternative 
attempts to more efficiently achieve remediation compared with Alternative GW-3A by using ZVI to 
address VOC concentrations at the Building 406 trichloroethene (TCE) plume, which contains the highest 
and most laterally extensive VOC concentrations at Parcel E.  Because the risk of post-bioremediation 
rebound is highest at this plume, the cost and duration to remediate this plume could increase 
significantly.  This would occur if a single ISB implementation does not have the treatment capacity to 
fully address the contaminant source at this plume and additional substrate injections are required.  For 
this reason, a more aggressive treatment technology was incorporated into Alternative GW-3B to address 
the Building 406 TCE plume.  Otherwise, this alternative is identical to Alternative GW-3A.  As with 
Alternative GW-3A, groundwater would be monitored during the in-situ treatment and natural attenuation 
phases and institutional controls would be applied.   

4.1.2.5. Alternative GW-4 – Groundwater Containment, In-Situ Bioremediation, Air Sparging, 
Monitored Natural Attenuation, and Institutional Controls 

This alternative would involve (1) groundwater containment, (2), air sparging, (3) ISB, (4) MNA, and 
(5) institutional controls.  As with Alternative GW-3B, this alternative provides a more aggressive treatment 
technology to address the Building 406 TCE plume.  Air sparging is considered to address this plume 
because it would be relatively easy to implement if containment and SVE are implemented at this location 
under a soil alternative.  This alternative could integrate soil and groundwater remediation at Building 406.  
This alternative would only be implemented if the SVE alternative for soil (Alternative S-4) is selected for 
implementation.  Except for air sparging, this alternative is identical to Alternatives GW-3A and GW-3B. 

4.1.3. Nonaqueous-Phase Liquids Alternatives 

The following sections briefly summarize the remedial alternatives for NAPL at IR Site 03, as presented 
in the Final FS Report for Parcel E (ERRG, 2012).   

4.1.3.1. Alternative N-1 – No Action 

For this alternative, no remedial action would take place.  Groundwater would be left in place without any 
response actions (such as, institutional controls, monitoring, containment, removal, and treatment).  The 
no action alternative is retained throughout the FS process as required by the NCP to provide a baseline 
for comparison with and evaluation of other alternatives. 

4.1.3.2. Alternative N-2 – Source Containment, Monitoring, and Institutional Controls 

This alternative would involve source containment, followed by long-term groundwater monitoring and 
institutional controls.  Source containment would be achieved by (1) limiting infiltration and direct 
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exposure with an engineered cover, and (2) isolating the NAPL source and contaminated groundwater 
with a vertical subsurface barrier.  Long-term groundwater monitoring would provide information on the 
size and behavior of COC plumes to be used in preventing contaminant discharge to San Francisco Bay.  
Institutional controls, consisting primarily of restrictive covenants identifying specific land use and 
activity restrictions, would be implemented to prevent exposure to potential unacceptable risks posed by 
COCs in soil and groundwater.  The institutional controls would be a combination of those presented for 
Alternative S-2 and for Alternative GW-2. 

4.1.3.3. Alternative N-3 – Source Removal or Treatment, Containment, Monitored Natural 
Attenuation, and Institutional Controls 

This alternative would involve a combination of source removal or treatment, containment, MNA, and 
institutional controls.  The NAPL source would be removed or treated using multiple process options 
including excavation with off-site disposal, in-situ stabilization, and thermally enhanced extraction with 
off-site disposal.  These actions would remove or treat the NAPL source to extent practical, but residual 
concentrations of chemicals posing a risk to humans and wildlife are expected to remain in the subsurface 
based on the nature and extent of NAPL contamination.  The migration of the chemicals would be 
controlled through the containment portion of this remedial alternative.  Remediation of any residual 
contamination would occur through MNA.  The institutional controls would be a combination of those 
presented for Alternative S-2 and for Alternative GW-2.   

4.1.3.4. Alternative N-4A – Source Removal or Treatment, Groundwater Treatment by In-Situ 
Bioremediation, Containment, Monitored Natural Attenuation, and Institutional 
Controls 

This alternative would involve a combination of source removal or treatment, followed by groundwater 
treatment (by aerobic ISB), containment, MNA, and institutional controls.  Alternative N-4A is the same 
as Alternative N-3, with the addition of ISB to remediate groundwater upon completion of NAPL removal 
or treatment.  The institutional controls would be a combination of those presented for Alternative S-2 
and for Alternative GW-2.   

4.1.3.5. Alternative N-4B – Source Removal or Treatment, Groundwater Treatment by 
Steaming, Containment, Monitored Natural Attenuation, and Institutional Controls 

This alternative would be a combination of source removal or treatment, followed by groundwater 
treatment (by steaming), containment, MNA, and institutional controls.  Following removal of the NAPL 
source, this alternative assumes the thermal remediation system would further heat the groundwater to 
boil (or steam) and then extract the remaining volatile and semivolatile chemicals in groundwater.  
Otherwise, this alternative is identical to Alternative N-3.  The institutional controls would be a 
combination of those presented for Alternative S-2 and for Alternative GW-2.    
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4.1.3.6. Alternative N-5 – Source Removal by Excavation and NAPL Extraction/Treatment, In-
Situ Bioremediation, Containment, Monitored Natural Attenuation, and Institutional 
Controls 

This alternative would involve a combination of source removal by excavation in the unsaturated zone, 
followed by NAPL extraction or treatment in the saturated zone, groundwater treatment by aerobic ISB, 
containment, MNA, and institutional controls.  Alternative N-5 is the same as Alternative N-4, but 
includes the excavation of all potential source material in the unsaturated zone.  The institutional controls 
would be a combination of those presented for Alternative S-2 and for Alternative GW-2.   

4.1.3.7. Alternative N-6 – Source Removal by Excavation, Monitored Natural Attenuation, and 
Institutional Controls 

This alternative would involve a combination of source removal by excavation in the unsaturated and 
saturated zones, followed by MNA and institutional controls.  Alternative N-6 considers excavating to 
and below the groundwater table with the objective of removing the entire NAPL source and achieving 
clean closure of IR-03.  The institutional controls would be a combination of those presented for 
Alternative S-2 and for Alternative GW-2.   

4.2. REMEDIAL ALTERNATIVES FOR RADIONUCLIDES 

The remedial alternatives for radionuclides at Parcel E were developed by combining different 
technologies and process options that were retained following the evaluation summarized in Section 3.  
The target remediation areas were identified based on operational history, characterization data, and risk 
evaluations that were summarized in Section 2.   

Remedial alternatives were derived using experience and engineering judgment that formulated the 
process options into the most plausible site-specific response actions.  In particular, the Navy’s experience 
at remediating radioactive contamination at other HPS sites was used to identify the most plausible 
remediation approaches for each contaminated medium, considering the site conditions and historical 
operations.  In addition, remedial alternatives are supported by the results of RESRAD modeling 
summarized in Appendix B.  The Navy’s overall strategy for remediating radioactively contaminated 
media is summarized as follows: 

 Soil and Sediment:  The Navy’s strategy is to remove (and dispose of off site) radiologically 
impacted soil and sediment to the maximum extent practical.  At Parcel E, radiologically impacted 
soil would be removed from former building sites; trenches resulting from removal of sanitary 
sewer, storm drain, and septic sewer lines; and surface locations throughout IR-02 and IR-03.  
Radiologically impacted sediment would be removed from the Parcel E shoreline in conjunction 
with the establishment of shoreline protection measures (to be evaluated in the FS Report and 
selected in the ROD).  As outlined in Section 3.3.1.3, excavation and off-site disposal of all 
potential radioactive contamination in IR-02 and IR-03 are not practical based on poor short-term 
effectiveness, implementation challenges, and high cost.  Excavation at IR-02 and IR-03 will focus 
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on removing (1) ROCs in the upper 1 foot of soil at concentrations exceeding RGs; (2) ROCs in 
deeper soil that are collocated with nonradioactive chemicals requiring removal (as discussed in 
Section 3.3.2.1.5 of the Final FS Report [ERRG, 2012]); and (3) ROCs in deeper soil that may 
result in the residual radiological risk at the final ground surface (following backfilling of the 
excavation to the existing ground surface and installation of a demarcation layer and soil cover) 
exceeding the risk management range specified in the NCP (10-6 to 10-4).  Excavation of radioactive 
contamination in shallow soil would reduce exposure to humans, and then institutional controls and 
covers would be implemented in IR-02, as described in Sections 3.3.1.2 and 3.3.1.4, to effectively 
prevent exposure of humans to radioactive contamination in deeper soil.   

 Structures:  The Navy’s strategy is to remove ROCs throughout existing and former structures to 
eliminate complete exposure pathways to the potential receptors.  The removal will be achieved 
by either decontamination, demolition, or a combination of both methods.  This radiological 
addendum presents a preliminary removal approach at each radiologically impacted site; 
however, this removal approach will be further refined during the RD based on various factors, 
including structure size, potential for reuse, and the type and extent of radioactive contamination 
found during future scoping or characterization surveys. 

As discussed in Section 3.3.1.4, soil covers are the most plausible containment option for the residual 
radioactivity at IR-02 and IR-03 (following removal activities, as described above).  As discussed in 
Section 3.3.1.4, both a 2-foot-thick and 3-foot-thick soil cover warrant evaluation at IR-02 and IR-03.   

In accordance with the strategy presented above, the Navy developed three remedial alternatives for 
radionuclides at Parcel E:   

 Alternative R-1 – No Action:  A no action alternative, as required by the NCP, to serve as a 
basis of comparison with other remedial alternatives. 

 Alternative R-2 – Survey, Removal, and Disposal (with 2-foot-thick soil cover and 
institutional controls at IR-02 and IR-03):  This alternative would involve removal at all 
Parcel E radiologically impacted sites except IR-02 and IR-03, where a 2-foot-thick soil cover 
and institutional controls will complement removal of radioactive contamination near the ground 
surface.  Alternatives S-2, S-3, and S-4 in the Final FS Report (ERRG, 2012) each includes a  
2-foot-thick soil cover at IR-02 and IR-03 to prevent exposure to nonradioactive chemicals.  
Alternative R-2 considers this same 2-foot-thick soil cover because it is necessary to evaluate the 
protectiveness from exposure to ROCs.  However, the costs for the soil cover are not repeated in 
Alternative R-2 because they are already included in the cost estimates for Alternatives S-2, S-3, 
and S-4. 

 Alternative R-3 – Survey, Removal, and Disposal (with 3-foot-thick soil cover and 
institutional controls at IR-02 and IR-03):  This alternative would be identical to Alternative R-2 
except that it would involve increasing the thickness of the soil cover to 3 feet at IR-02 and IR-03.  
Alternative R-3 will serve as a basis of comparison with Alternative R-2, so that the most effective 
containment alternative for IR-02 and IR-03 can be identified in the proposed plan and ROD.  The 
soil cover costs for Alternative R-3 are limited to the additional 1 foot of soil cover because the cost 
for a 2-foot-thick soil cover is already included in the cost estimates for Alternatives S-2, S-3, and 
S-4. 
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For sites other than IR-02 and IR-03, the Navy elected to develop a single, focused remedial approach 
(common to Alternatives R-2 and R-3) to satisfy the RAO based on aligning the site conditions at Parcel E 
with site-specific experience at other HPS parcels, where remedial alternatives focused on complete removal 
of radiological contamination (and were supplemented with containment and institutional controls only 
where complete removal was not deemed practical).  The remedial alternatives are discussed further in the 
following sections. 

4.2.1. Alternative R-1 – No Action 

Under Alternative R-1, no remedial action would be taken.  Radiologically impacted sites would be left as 
is without implementing any response actions (for example, monitoring, institutional controls, 
containment, or removal).  The no action alternative is included throughout the FS process as required by 
the NCP to provide a baseline for comparison with and evaluation of other alternatives. 

4.2.2. Alternative R-2 – Survey, Removal, and Disposal (with 2-foot-thick soil cover and 
institutional controls at IR-02 and IR-03) 

Alternative R-2 consists of various actions necessary to prevent exposure to ROCs at activity levels that 
exceed RGs for all potentially complete exposure pathways.  Table 9 summarizes the various components 
of Alternative R-2, including identifying portions of the alternative (such as the soil cover across most of 
IR-02 and IR-03) that were incorporated into remedial alternatives for nonradioactive chemicals presented 
in the FS Report.  Figure 8 identifies the locations where each component of Alternative R-2 is to be 
implemented.  The various components of Alternative R-2 are discussed in the following sections.   

4.2.2.1. Scoping or Characterization Surveys 

The Navy would perform scoping or characterization surveys in accordance with MARSSIM and 
consistent with the recommendations in the HRA to identify areas with elevated radioactivity.  The 
surface surveys would consist of a high-density gamma scan performed over a 50-foot by 50-foot grid 
system.  The resulting 100 percent surface survey would be supplemented, as necessary, with additional 
scans or collection of soil samples to confirm the presence of ROCs identified during the surface survey.  
At IR-02 and IR-03, a radiological characterization surface scan will initially be conducted over 
100 percent of the area to identify areas with elevated activity. 

Scoping and characterization surveys at certain sites may be designed with a sufficient density of samples 
to serve as a final status survey if no residual radioactivity is found; however, for estimating purposes, 
this radiological addendum assumes that radiologically impacted sites will require either a scoping or a 
characterization survey, followed by some level of remediation and a final status survey.  The only 
exception to this assumption are building sites (Buildings 406, 414, 701, and 708) where scoping surveys 
and remediation were previously completed; at these sites, only a final status survey is required. 
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4.2.2.2. Soil, Sediment, and Debris Removal 

Soil, sediment, and debris containing ROCs at activities exceeding the RGs, as identified during scoping 
or characterization surveys, would be excavated, characterized, and disposed of at an off-site facility 
licensed to receive LLRW.  Removal locations include former buildings; non-building sites (for example, 
IR-02 and the Building 707 Triangle Area); and sanitary sewer, storm drain, and septic sewer lines.  
Excavation depth at these locations would vary.  At all sites other than IR-02 and IR-03, excavation 
would extend as deep as necessary to remove soil containing ROCs at activities exceeding the RGs.  
Surface scans and sampling would be performed in conjunction with the removal effort, but prior to the 
necessary final status surveys, to ensure that RAOs are met.  Once complete, all excavations would be 
backfilled to the existing ground surface with soil that meets appropriate acceptance criteria for 
radioactive and nonradioactive chemicals.   

At IR-02 and IR-03, soil containing ROCs at activities exceeding the RGs would be removed, with the 
excavation generally limited to the upper 1 foot of the ground surface.  The Navy has demonstrated, 
through past evaluations performed for Parcel B, IR-07 and IR-18 (TtECI, 2012), and Parcel E-2 (ERRG 
and RSRS, 2011), that remediation of the upper 1 foot of the ground surface followed by installation of a 
clean soil cover would be protective of human health.  However, given the historical operations at IR-02 
and IR-03 and potential subsurface data gaps, it is possible that elevated activity levels may be 
encountered following surface remediation.  Deeper soil excavation in IR-02 or IR-03 would be 
performed, if necessary, to verify that the residual radiological risk at the final ground surface (following 
backfilling of the excavation to the existing ground surface and installation of a demarcation layer and 
soil cover) is acceptable.  The residual radiological risk at the final ground surface (based on residential 
exposure) would be within the risk management range specified in the NCP (10-6 to 10-4).  In preparing the 
RD, the Navy would work closely with the regulatory agencies to develop specific protocols for determining 
when deeper soil excavation is needed to verify that the residual radiological risk at the final ground 
surface is acceptable.  In addition, the Navy would perform radiological risk modeling (using RESRAD 
or another model acceptable to the regulatory agencies), in conjunction with the final status survey for  
IR-02 and IR-03, to verify that the residual radiological risk is acceptable.  As presented in Appendix D 
(Table D-12), Alternative R-2 assumes that 20 cubic yards of low-level radioactive waste would be 
generated for every 1,000 square meters of survey area (or about 5 percent of the volume within the upper 
1 foot of a 1,000 square meter survey area).  This assumption is consistent with the findings from 
previous radiological removal actions at Parcels E and E-2 (TtECI, 2007c and 2007d).   

In general, sanitary sewer, storm drain, and septic sewer lines in IR-02 and IR-03 would be left in place 
because potential exposure to residual contamination in these lines would be controlled by cutting and 
capping the lines at the IR site boundaries and by the proposed soil cover and institutional controls.  
However, sanitary sewer, storm drain, and septic sewer lines may be partially removed in localized 
portions of IR-02 and IR-03 where lines are submerged below the groundwater table and intersect 
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groundwater contaminant plumes (thereby serving as potential preferential pathways).  At these locations, 
the sanitary sewer, storm drain, and septic sewer lines would be cut and capped to control potential 
contaminant migration.  As identified in the Final FS Report (ERRG, 2012), the groundwater contaminant 
plumes at IR-02 and IR-03 consist of various nonradioactive chemicals in localized areas of IR-02 
Northwest and Central and IR-03.   

At IR-02 and IR-03, deeper soil excavation may also be performed in conjunction with removal of 
nonradioactive soil hot spots or to support implementation of shoreline protection measures.  As 
described in the Final FS Report (ERRG, 2012), risk associated with nonradioactive chemicals in soil 
would be mitigated through remedial alternatives that rely primarily on excavation and off-site disposal of 
hot spots and containment of remaining contamination.   

4.2.2.3. Structure Decontamination and Partial Demolition 

Building materials containing elevated radioactivity exceeding the RGs for surfaces (Table 7), as 
identified during scoping or characterization surveys, would be removed by either scabbling or partial 
demolition, and wastes would be characterized and disposed of at an off-site facility licensed to receive 
LLRW.  Surface scans and sampling would be performed in conjunction with the removal effort, but prior 
to the necessary final status surveys, to ensure that RAOs are met.  This radiological addendum assumes 
that it would be more cost-effective to perform partial demolition and decontamination at most larger 
complex structures; for estimating purposes, Buildings 406, 414, 500, 521, and 810 are assumed to fall 
within this category. 

4.2.2.4. Structure Decontamination and Complete Demolition 

Similar to the decontamination process described in Section 4.2.2.3, this process would consist of 
(1) building materials containing elevated radioactivity being removed by either scabbling or partial 
demolition, (2) wastes being characterized and disposed of at an off-site facility licensed to receive 
LLRW, and (3) surface scans and sampling being performed in conjunction with the removal effort to 
ensure that RAOs are met.  The partial removal of radioactive contamination would be followed by 
complete demolition of the structure.  Demolition debris would be properly screened, segregated, and 
disposed of at an appropriate off-site facility.  This radiological addendum assumes that it would be more 
cost-effective to completely demolish relatively small buildings following decontamination; for 
estimating purposes, Buildings 527, 707, and 708 are assumed to fall within this category.  In addition, 
the two piers offshore of Parcel E are assumed to require decontamination and demolition based on their 
deteriorating condition. 

4.2.2.5. Final Status Surveys 

Final status surveys would be performed at all radiologically impacted sites at Parcel E and in accordance 
with MARSSIM following removal, decontamination, and demolition.  Surveys would consist of a 
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combination of surface scans and sampling to verify that RGs have been met.  Survey results would be 
compiled and reported to support regulatory agency approval of the Navy’s findings.  In conjunction with 
the final status survey for IR-02 and IR-03, the Navy would perform radiological risk modeling (using 
RESRAD or another model acceptable to the regulatory agencies) to verify that residual radiological risk 
is within the risk management range specified in the NCP (10-6 to 10-4).   

4.2.2.6. Soil Cover, Shoreline Protection, and Institutional Controls (IR-02 and IR-03 only) 

A characterization survey would be performed at IR-02 and IR-03 to identify ROCs within the upper 
1 foot of soil that would be removed and disposed of off site.  As described in Section 4.2.2.2, deeper soil 
excavation in IR-02 or IR-03 would be performed, if necessary, to verify that the residual radiological risk 
at the surface (following backfilling of the excavation and installation of a demarcation layer and soil 
cover) is acceptable.  Once complete, all excavations would be backfilled to the existing ground surface 
with soil that meets appropriate acceptance criteria for radioactive and nonradioactive chemicals.  
Subsequently, a 2-foot-thick soil cover would be installed at and above original grade at IR-02 and IR-03.  
The soil cover would be underlain by a demarcation layer, consisting of a permeable geosynthetic 
material and magnetic marking tape, to ensure proper identification of the bottom of the soil cover.  
Figure 9 details the proposed cover types in IR-02 and IR-03.   

The proposed soil cover and demarcation layer would effectively reduce the residual radiological risk  at 
the final ground surface in accordance with the RAO.  The residual radiological risk at the final ground 
surface (based on residential exposure) would not exceed the risk management range specified in the NCP 
(10-6 to 10-4).  The Navy would perform radiological risk modeling (using RESRAD or another model 
acceptable to the regulatory agencies), in conjunction with the final status survey for IR-02 and IR-03, to 
verify that residual radiological risk is acceptable.   

At IR-02 and IR-03, deeper soil excavation may also be performed in conjunction with removal of 
nonradioactive soil hot spots or to support implementation of shoreline protection measures.  As 
described in the Final FS Report (ERRG, 2012), risk associated with nonradioactive chemicals in soil 
would be mitigated through remedial alternatives that rely primarily on excavation and off-site disposal of 
hot spots and containment of remaining contamination.   

The remedial alternatives evaluated in the Final FS Report (ERRG, 2012) include containment of the IR-
02 and IR-03 shoreline.  The shoreline protection, as specified for soil alternatives S-2 through S-4, 
includes excavation of shoreline material (including removal and disposal of potential radioactive 
contamination) and installation of protective features that would satisfy the RAOs specified in the FS 
Report and this radiological addendum.  The specific type of shoreline protection (such as a rock 
revetment wall or other more natural options) was evaluated in the Final FS Report (ERRG, 2012).  
Institutional controls, consisting of land use and activity restrictions, would be implemented to prevent 
exposure to potential residual radioactivity in soil left in place and preserve the integrity of the soil cover.  
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As discussed in Section 2.3.2.3, groundwater at IR-02 and IR-03 does not appear to have been impacted 
by radionuclides at concentrations that warrant further evaluation in the FS; however, as a conservative 
measure, future groundwater monitoring would include analysis for radionuclides to verify the 
conclusions of this radiological addendum. 

4.2.3. Alternative R-3 – Survey, Removal, and Disposal (with 3-foot-thick soil cover and 
institutional controls at IR-02 and IR-03) 

Alternative R-3 involves all of the components of Alternative R-2, but includes a 3-foot-thick soil cover 
in place of the 2-foot-thick soil cover specified in Alternative R-2.  Alternative R-3 consists of various 
actions necessary to prevent exposure to ROCs at activity levels that exceed RGs for all potentially 
complete exposure pathways, with a thicker soil cover to provide additional shielding from residual 
radioactivity at IR-02 and IR-03.  Alternative R-3 would consist of: 

 Scoping or characterization surveys (discussed in Section 4.2.2.1) 

 Soil, sediment, and debris removal (discussed in Section 4.2.2.2) 

 Structure decontamination and partial demolition (discussed in Section 4.2.2.3) 

 Structure decontamination and complete demolition (discussed in Section 4.2.2.4) 

 Final status surveys (discussed in Section 4.2.2.5) 

 Soil cover, shoreline protection, and institutional controls at IR-02 and IR-03 only, as described 
in Section 4.2.2.6, except for increasing the soil cover from 2 feet to 3 feet thick.   

Table 9 summarizes the various components of Alternative R-3, including identifying portions of the 
alternative (such as the soil cover across most of IR-02 and IR-03) that were incorporated into remedial 
alternatives for nonradioactive chemicals presented in the FS Report.  Figure 8 identifies the locations 
where each component of Alternative R-3 is to be implemented, and Figure 9 details the proposed cover 
types in IR-02 and IR-03.   
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Section 5. Detailed and Comparative Analysis of 
Remedial Alternatives 

This section provides a detailed and comparative analysis of the three remedial alternatives for 
radionuclides developed in Section 4.  The alternatives are evaluated using criteria based on the statutory 
requirements of CERCLA, as amended by the Superfund Amendments and Reauthorization Act, § 121; 
the NCP; and “Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA” (EPA, 1988).  The NCP evaluation criteria are discussed further in the section below. 

5.1. NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY 
PLAN CRITERIA 

The first two NCP criteria are threshold criteria that must be satisfied for a remedy to be eligible for 
selection; the next five are balancing criteria used to evaluate the comparative advantages and 
disadvantages of the remedies; and the final two are modifying criteria evaluated after regulatory agency 
and public comments are received on the FS Report and proposed plan.  The nine criteria are listed below. 

Overall protection of human health and the environment:  This criterion describes how each 
alternative, as a whole, protects human health and the environment and indicates how each hazardous 
substance source is to be eliminated, reduced, or controlled. 

Compliance with ARARs:  This criterion evaluates each alternative’s compliance with ARARs, or, if an 
ARAR waiver is required, how the waiver is justified.  ARARs consider location-specific, chemical-
specific, and cleanup action-specific concerns. 

Long-term effectiveness and permanence:  This criterion evaluates the effectiveness of each alternative 
in protecting human health and the environment after the remedial action is complete.  Factors considered 
include magnitude of residual risks and adequacy and reliability of release controls. 

Reduction of toxicity, mobility, or volume through treatment:  This criterion evaluates the anticipated 
capability of each alternative’s specific treatment technology to reduce the toxicity, mobility, or volume 
of hazardous substances. 

Short-term effectiveness:  This criterion addresses the effectiveness of each alternative in protecting 
human health and the environment during the construction and implementation phase.  Factors considered 
include: 
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 Exposure of the community during implementation 

 Exposure of the workers during construction 

 Environmental impacts 

 Time required to complete the remedial action and achieve RAOs 

Implementability:  This criterion addresses the technical and administrative feasibility of implementing 
an alternative and the availability of the required services and materials during its implementation.  
Factors considered include: 

 Ability to construct the technology 

 Reliability of the technology 

 Monitoring considerations 

 Availability of equipment and specialists 

Cost:  This criterion evaluates the capital and operation and maintenance (O&M) costs for each 
alternative.  Capital and O&M cost estimates are order-of-magnitude level estimates and have an 
expected accuracy of minus 30 to plus 50 percent (EPA, 2000a). 

State Acceptance:  This criterion evaluates technical and administrative issues and concerns the 
regulatory agencies may have about each alternative.  This criterion will be assessed in the ROD after 
comments are received on the FS Report, this addendum, and the proposed plan. 

Community Acceptance:  This criterion evaluates issues and concerns the public may have about each 
alternative.  This criterion will be assessed in the ROD after comments have been received on the FS 
Report, this addendum, and the proposed plan. 

5.2. DETAILED EVALUATION OF RADIOLOGICAL REMEDIAL ALTERNATIVES 

The following sections present a detailed evaluation of each remedial alternative for radionuclides relative 
to the two threshold and five balancing NCP criteria.  The analysis presented in the following sections 
focuses on how each alternative performs relative to radiological-specific considerations.  For example, 
estimated radiological risks based on post-remediation conditions are discussed to evaluate the overall 
protection of human health.  Finally, the performance rating relative to each NCP criterion is identified. 

5.2.1. Alternative R-1 – No Action 

Under the no action alternative, no remedial action would take place.  Soil and sediment would be left in 
place; structures would not be decontaminated, or demolished.  The no action alternative would not 
involve any response actions (for example, monitoring, institutional controls, containment, removal, or 
other mitigating actions).  The no action alternative is included throughout the FS process as required by 
the NCP to provide a baseline for comparison with and evaluation of other alternatives. 
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5.2.1.1. Overall Protection of Human Health and the Environment 

This alternative would not provide adequate protection of human health and the environment because 
exposure to ROCs at concentrations exceeding the RGs would not be prevented (by institutional controls, 
removal, or containment).  Therefore, the rating for Alternative R-1 for the overall protection of human 
health and the environment is not protective. 

5.2.1.2. Compliance with Applicable or Relevant and Appropriate Requirements 

There is no need to identify ARARs for the no action alternative because ARARs apply to “any removal 
or remedial action conducted entirely on-site” and “no action” is not a removal or remedial action.  
CERCLA § 121 (42 USC § 9621) cleanup standards for selection of a Superfund remedy, including the 
requirements to meet ARARs, are not triggered by the no action alternative (EPA, 1988).  Therefore, a 
discussion of compliance with ARARs is not appropriate for Alternative R-1. 

5.2.1.3. Long-Term Effectiveness and Permanence 

The no action alternative would not provide long-term effectiveness or permanence because potential 
exposures to ROCs at activity levels exceeding the RGs would not be controlled.  Consequently, the 
overall rating for Alternative R-1 for long-term effectiveness and permanence is not acceptable. 

5.2.1.4. Reduction of Toxicity, Mobility, or Volume Through Treatment 

The no action alternative would not reduce the toxicity, mobility, or volume of ROCs in soil, sediment, or 
structures through treatment.  Therefore, the overall rating for Alternative R-1 for the reduction of 
mobility, toxicity, and volume through treatment is poor. 

5.2.1.5. Short-Term Effectiveness 

This alternative would not have any adverse short-term impacts because it would not involve remediation 
activities that might pose risks to the community, workers, or the environment.  The site is currently 
fenced to prevent access.  Because no response action would be taken, there would be no time required to 
complete Alternative R-1.  The overall rating for Alternative R-1 for short-term effectiveness is excellent. 

5.2.1.6. Implementability 

No action, including implementing institutional controls or constructing and operating a remedial system, 
would be required to implement this alternative; therefore, Alternative R-1 would be very easily 
implemented and the overall rating for Alternative R-1 for implementability is excellent. 

5.2.1.7. Cost 

No capital or O&M costs are associated with Alternative R-1; therefore, the overall rating for 
Alternative R-1 for cost is excellent. 
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5.2.1.8. Summary of Detailed Analysis for Remedial Alternative R-1 

Because Alternative R-1 did not meet the first threshold criterion (overall protection of human health and 
the environment), it is not considered an acceptable alternative, and is retained only to provide a baseline 
for comparison with and evaluation of other alternatives. 

5.2.2. Alternative R-2 – Survey, Removal, and Disposal (with 2-foot-thick soil cover and 
institutional controls at IR-02 and IR-03) 

Alternative R-2 would involve (1) scoping or characterization surveys in accordance with MARSSIM and 
consistent with the recommendations in the HRA; (2) excavation and off-site disposal of soil, sediment, 
and debris containing ROCs exceeding the RGs, as identified during scoping or characterization surveys, 
with excavation at IR-02 and IR-03 generally limited to 1 foot bgs; (3) decontamination and/or demolition 
of structures containing elevated radioactivity, as identified during scoping or characterization surveys; 
(4) final status surveys in accordance with MARSSIM; and (5) a 2-foot-thick soil cover, shoreline 
protection, and institutional controls to address residual radioactivity at IR-02 and IR-03.  As discussed in 
Section 4.2.2.2, deeper soil excavation in IR-02 or IR-03 would be performed, if necessary, to verify that 
the residual radiological risk at the final ground surface (following backfilling of the excavation to the 
existing ground surface and installation of a demarcation layer and soil cover) would be within the risk 
management range specified in the NCP (10-6 to 10-4).   

5.2.2.1. Overall Protection of Human Health and the Environment 

Alternative R-2 would protect human health and the environment by preventing exposure to ROCs 
exceeding the RGs through a combination of removal, containment, and institutional controls.  As shown 
on Figure 8, radioactive contamination would be removed at most radiologically impacted sites and 
buildings at Parcel E prior to final status survey.  Surface soil, sediment, and debris would be removed at 
IR-02 and IR-03 prior to placement of a 2-foot-thick soil cover underlain by a demarcation layer and at 
least 1 foot of on-site soil that would be free of radioactive contamination exceeding the RGs.  The 
protectiveness of Alternative R-2 is demonstrated through the post-remediation risk analysis (summarized 
in Section 5.2.2.3 and detailed in Section B6.1 of Appendix B).  This alternative is also protective of 
human health and the environment through the use of institutional controls that restrict the reuse of the 
redevelopment blocks to those activities that would not present a potential unacceptable risk.  Therefore, 
the rating for Alternative R-2 for the overall protection of human health and the environment is 
protective. 

5.2.2.2. Compliance with Applicable or Relevant and Appropriate Requirements 

Alternative R-2 would meet all chemical-, location-, and action-specific ARARs that come into effect 
during remedy implementation, including those radiological-related ARARs identified in Appendix C.  
The overall rating for Alternative R-2 for compliance with ARARs is meets ARARs. 
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5.2.2.3. Long-Term Effectiveness and Permanence 

The factors evaluated under long-term effectiveness and permanence include the magnitude of residual 
risks, adequacy of controls, and reliability of controls.  Under Alternative R-2, the combination of 
removal, containment, and institutional controls would prevent exposure to ROCs exceeding the RGs.  
This remediation approach would be effective in the long-term, but would require ongoing inspections to 
enforce institutional controls and maintain the soil cover at IR-02 and IR-03.  The effectiveness of 
Alternative R-2 is demonstrated through the post-remediation risk analysis (Section B6.1 of Appendix B).  
RESRAD modeling using the residential RGs as surrogate concentrations, combined with a clean soil 
cover of 2 feet, results in an incremental cancer risk of 2E-07 for the future residential receptor and 2E-08 
for the future recreational receptor.  The overall rating for Alternative R-2 for long-term effectiveness and 
permanence is very good. 

5.2.2.4. Reduction of Toxicity, Mobility, or Volume through Treatment 

As discussed in Section 3, radionuclides generally cannot be altered or destroyed through treatment.  As a 
result, Alternative R-2 does not contemplate any actions that would reduce the toxicity, mobility, or 
volume of radioactive contamination through treatment.  Therefore, the overall rating for Alternative R-2 
for the reduction of toxicity, mobility, or volume through treatment is poor.   

5.2.2.5. Short-Term Effectiveness 

Under Alternative R-2, the surrounding community and site workers could be exposed to dust, noise, and 
increased construction traffic during the estimated 2 years required to construct the cap and associated 
control systems.  The risk of exposure to ROCs and other nonradioactive contaminants would be 
minimized through the use of institutional controls to ensure the proper training of site workers, 
engineering controls to minimize airborne dust, and site monitoring to track potential contaminant 
migration during construction.  In addition, the risk of contaminant release into San Francisco Bay during 
construction in the adjacent areas would be alleviated through engineering controls (such as silt curtains 
and stormwater best management practices) to restrict transport of sediment.  The overall rating for 
Alternative R-2 for the short-term effectiveness is good. 

5.2.2.6. Implementability 

Excavation and placement of a soil cover are established technologies that can be readily implemented 
using widely available commercial services, materials, and equipment.  In addition, the institutional 
controls are administratively easy to implement.  The most significant implementation challenge would be 
to locate an adequate volume of soil that meets the stringent acceptance criteria for radioactive and 
nonradioactive chemicals.  Over 140,000 cubic yards of soil is estimated to be needed for a 2-foot-thick 
soil cover across the 44.6 acres comprising IR-02 and IR-03.  This volume is very large, but is within the 
upper bound of soil volumes imported for large civil construction projects (such as, covers at moderate-
sized landfills).  It is assumed that the required volume and quality of import soil may be obtained from 
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local borrow sources; however, the import soil may need to be supplemented with borrow sources from a 
wider geographic area.  The overall rating for Alternative R-2 for implementability is very good. 

5.2.2.7. Cost 

The total capital and O&M costs and parameters used to derive present worth costs for Alternative R-2 are 
presented in Table 10 and detailed in Appendix D.  The overall rating for Alternative R-2 for cost is very 
good.  Alternative R-2 would incur present worth costs of a projected $34.9 million.  The costs presented in 
Table 10 and detailed in Appendix D are in addition to costs for the remedial alternatives for nonradioactive 
chemicals, as presented in the Final FS Report (ERRG, 2012).  As discussed in Section 4.2, the costs for the 
soil cover are not repeated in Alternative R-2 because they are already included in the cost estimates for 
Alternatives S-2, S-3, and S-4. 

5.2.2.8. Summary of Detailed Analysis for Remedial Alternative R-2 

The overall rating for Alternative R-2 is very good.  Long-term exposure to ROCs would be reduced 
through excavation and off-site disposal.  Soil covers and institutional controls would prevent exposure to 
all remaining ROCs at IR-02 and IR-03.   

5.2.3. Alternative R-3 – Survey, Removal, and Disposal (with 3-foot-thick soil cover and 
institutional controls at IR-02 and IR-03) 

Alternative R-3 would involve (1) scoping or characterization surveys in accordance with MARSSIM and 
consistent with the recommendations in the HRA; (2) excavation and off-site disposal of soil, sediment, 
and debris containing ROCs exceeding the RGs, as identified during scoping or characterization surveys, 
with excavation at IR-02 and IR-03 generally limited to 1 foot bgs; (3) decontamination and/or demolition 
of structures containing elevated radioactivity, as identified during scoping or characterization surveys; 
(4) final status surveys in accordance with MARSSIM; and (5) a 3-foot-thick soil cover, shoreline 
protection, and institutional controls to address residual radioactivity at IR-02 and IR-03.  As discussed in 
Section 4.2.2.2, deeper soil excavation in IR-02 or IR-03 would be performed, if necessary, to verify that 
the residual radiological risk at the final ground surface (following backfilling of the excavation to the 
existing ground surface and installation of a demarcation layer and soil cover) would be within the risk 
management range specified in the NCP (10-6 to 10-4).   

5.2.3.1. Overall Protection of Human Health and the Environment 

Alternative R-3 would protect human health and the environment by preventing exposure to ROCs 
exceeding the RGs through a combination of removal, containment, and institutional controls.  As shown 
on Figure 8, radioactive contamination would be removed at most radiologically impacted sites and 
buildings at Parcel E prior to final status survey.  Surface soil, sediment, and debris would be removed at 
IR-02 and IR-03 prior to placement of a 3-foot-thick soil cover underlain by a demarcation layer and at 
least 1 foot of on-site soil that would be free of radioactive contamination exceeding the RGs.  The 
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protectiveness of Alternative R-3 is demonstrated through the post-remediation risk analysis (summarized 
in Section 5.2.3.3 and detailed in Section B6.1 of Appendix B).  This alternative is also protective of 
human health and the environment through the use of institutional controls that restrict the reuse of the 
redevelopment blocks to those activities that would not present a potential unacceptable risk.  Therefore, 
the rating for Alternative R-3 for the overall protection of human health and the environment is 
protective. 

5.2.3.2. Compliance with Applicable or Relevant and Appropriate Requirements 

Alternative R-3 would meet all chemical-, location-, and action-specific ARARs that come into effect 
during remedy implementation, including those radiological-related ARARs identified in Appendix C.  
The overall rating for Alternative R-3 for compliance with ARARs is meets ARARs. 

5.2.3.3. Long-Term Effectiveness and Permanence 

The factors evaluated under long-term effectiveness and permanence are the magnitude of residual risks 
and adequacy and reliability of controls.  Under Alternative R-3, the combination of removal, 
containment, and institutional controls would prevent exposure to ROCs exceeding the RGs.  This 
remediation approach would be effective in the long-term, but would require ongoing inspections to 
enforce institutional controls and maintain the soil cover at IR-02 and IR-03.  The effectiveness of 
Alternative R-3 is demonstrated through the post-remediation risk analysis (Section B6.1 of Appendix B).  
RESRAD modeling using the residential RGs as surrogate concentrations, combined with a clean soil 
cover of 3 feet, results in an incremental cancer risk of 7E-09 for the future residential receptor and 5E-10 
for the future recreational receptor.  The overall rating for Alternative R-3 for long-term effectiveness and 
permanence is very good. 

5.2.3.4. Reduction of Toxicity, Mobility, or Volume through Treatment 

As discussed in Section 3, radionuclides generally cannot be altered or destroyed through treatment.  As a 
result, Alternative R-3 does not contemplate any actions that would reduce the toxicity, mobility, or 
volume of radioactive contamination through treatment.  Therefore, the overall rating for Alternative R-3 
for the reduction of toxicity, mobility, or volume through treatment is poor.   

5.2.3.5. Short-Term Effectiveness 

Under Alternative R-3, the surrounding community and site workers could be exposed to dust, noise, and 
increased construction traffic during the estimated 2 years required to construct the cap and associated 
control systems.  The risk of exposure to ROCs and other nonradioactive contaminants would be 
minimized through the use of institutional controls to ensure the proper training of site workers, 
engineering controls to minimize airborne dust, and site monitoring to track potential contaminant 
migration during construction.  In addition, the risk of contaminant release into San Francisco Bay during 
construction in the adjacent areas would be alleviated through engineering controls (such as silt curtains 
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and stormwater best management practices) to restrict sediment transport.  The overall rating for 
Alternative R-3 for the short-term effectiveness is good. 

5.2.3.6. Implementability 

Excavation and placement of a soil cover are established technologies that can be readily implemented 
using widely available commercial services, materials, and equipment.  In addition, the institutional 
controls are administratively easy to implement.  The most significant implementation challenge would be 
to locate an adequate volume of soil that meets the stringent acceptance criteria for radioactive and 
nonradioactive chemicals.  Over 215,000 cubic yards of soil is estimated to be needed for a 3-foot-thick 
soil cover across the 44.6 acres comprising IR-02 and IR-03.  This volume is extremely large and 
generally exceeds the volume of soil imported for large civil construction projects (such as, covers at 
moderate-sized landfills).  Although the required volume and quality of import soil may not be readily 
available from local borrow sources, the project requirements can be met by using borrow sources from a 
wider geographic area.  The overall rating for Alternative R-3 for implementability is good. 

5.2.3.7. Cost 

The total capital and O&M costs and parameters used to derive present worth costs for Alternative R-3 are 
presented in Table 10 and detailed in Appendix D.  The overall rating for Alternative R-3 for cost is good.  
Alternative R-2 would incur present worth costs of a projected $36.1 million.  The costs presented in Table 
10 and detailed in Appendix D are in addition to costs for the remedial alternatives for nonradioactive 
chemicals, as presented in the Final FS Report (ERRG, 2012).  As discussed in Section 4.2, the soil cover 
costs for Alternative R-3 are limited to the additional 1 foot of soil cover because the cost for a 2-foot-thick 
soil cover is already included in the cost estimates for Alternatives S-2, S-3, and S-4. 

5.2.3.8. Summary of Detailed Analysis for Remedial Alternative R-3 

The overall rating for Alternative R-3 is good.  Although long-term exposure to ROCs would be reduced 
through excavation and off-site disposal, soil covers, and institutional controls, the 3-foot-thick soil cover 
at IR-02 and IR-03 poses substantial implementation challenges.   

5.3. COMPARATIVE EVALUATION OF RADIOLOGICAL REMEDIAL ALTERNATIVES 

The comparative analysis of alternatives constitutes evaluation of alternatives in relation to one another 
for each of the seven NCP evaluation criteria.  The purpose of this analysis is to identify the relative 
advantages and disadvantages of each alternative.  The following sections present the comparative 
analysis of the three remedial alternatives developed for Parcel E.  Table 10 summarizes the comparative 
analysis. 
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5.3.1. Overall Protection of Human Health and the Environment 

Overall protection of human health and the environment is a threshold criterion.  Protection is not 
measured by degree; rather, each alternative is considered as either protective or not protective.  
Alternatives R-2 and R-3 are protective of human health and the environment because they prevent 
exposure to ROCs through a combination of removal, containment, and institutional controls.  The 
protectiveness of Alternatives R-2 and R-3 is demonstrated through the post-remediation risk analysis 
(summarized in Section 5.3.3 and detailed in Section B6.1 of Appendix B).  Alternative R-1 is not 
protective of human health and the environment because it does not include any action to prevent 
exposure to ROCs at Parcel E.   

5.3.2. Compliance with Applicable or Relevant and Appropriate Requirements 

Compliance with ARARs is a threshold evaluation criterion.  An alternative must either comply with 
ARARs or provide grounds for a waiver.  Alternatives R-2 and R-3 will comply with the ARARs 
identified in Appendix C.  An evaluation of ARARs for Alternative R-1 is not applicable.   

5.3.3. Long-Term Effectiveness and Permanence 

Alternative R-1 provides no long-term effectiveness or permanence because potential exposures to ROCs 
at activity levels exceeding the RGs would not be controlled.  Alternatives R-2 and R-3 would provide a 
comparable degree of long-term effectiveness because both alternatives prevent exposure to ROCs 
through a combination of removal, containment, and institutional controls.  For Alternative R-2, 
RESRAD modeling using the residential RGs as surrogate concentrations, combined with a clean soil 
cover of 2 feet, results in an incremental cancer risk of 2E-07 for the future residential receptor and 2E-08 
for the future recreational receptor.  For Alternative R-3, similar RESRAD modeling, combined with a 
clean soil cover of 3 feet, results in an incremental cancer risk of 7E-09 for the future residential receptor 
and 5E-10 for the future recreational receptor.   

5.3.4. Reduction of Toxicity, Mobility, or Volume through Treatment 

Because radionuclides generally cannot be altered or destroyed through treatment, none of the proposed 
alternatives contemplate any actions that would reduce the toxicity, mobility, or volume of radioactive 
contamination through treatment.   

5.3.5. Short-Term Effectiveness 

Alternative R-1 has the least effect on the community, workers, or the environment during implementation 
because it includes no actions, so it was rated highest for short-term effectiveness.  Alternatives R-2 and R-3 
include removing radiologically impacted soil and importing large volumes of soil for the cover at IR-02 
and IR-03, which would pose a potential risk to site workers, the community, and the environment.  
However, this risk is considered low because mitigation measures would be implemented to protect human 
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health and the environment.  Therefore, Alternatives R-2 and R-3 were rated equally as good with respect to 
short-term effectiveness.   

5.3.6. Implementability 

Alternatives R-2 and R-3 would require implementation of institutional controls and active remediation.  
Installing covers and excavating soil (Alternatives R-2 and R-3) are standard technologies that are 
relatively easy to implement and have been successfully implemented in the past at HPS.  However, the 
extremely large volume of import soil required for Alternative R-3 decreases its implementability relative 
to Alternative R-2.  Alternative R-1 does not involve remedial technologies or institutional controls and is 
the easiest to implement.  

5.3.7. Cost 

Alternative R-1 requires no action; therefore, no costs are associated with this alternative.  Alternative R-2 
would incur moderate costs ($47.9 million) because it includes removal at each radiologically impacted site 
and involves a 2-foot-thick soil cover at IR-02 and IR-03.  Alternative R-3 would incur slightly higher costs 
($49.1 million) because of the increased thickness of the soil cover at IR-02 and IR-03.  The estimated costs 
to perform the radiological-specific alternatives are presented in Appendix D.  As detailed in Table D-15 in 
Appendix D, the cost to install an additional 1 foot of soil cover at IR-02 and IR-03, which is included in 
Alternative R-3, is estimated at about $1.1 million.   

5.3.8. Overall Rating of Radiological Remedial Alternatives 

An overall rating was assigned to each alternative (see Table 10).  Alternatives R-2 and R-3 meet the two 
threshold criteria and are similarly rated for the first three balancing criteria.  Alternative R-3 is rated lower 
for the last two balancing criteria (implementability and cost) because of the substantial increase in the 
amount of import soil volume required to construct a 3-foot-thick cover across all of IR-02 and IR-03 
(44.6 acres).  Relative to Alternative R-2, Alternative R-3 is more difficult and slightly more expensive to 
implement, and these relative disadvantages are not offset by a corresponding improvement in long-term 
effectiveness.  As a result, Alternative R-2 was rated very good overall, while Alternative R-3 was rated 
good overall.  The no-action alternative (Alternative R-1) was deemed not acceptable overall because it does 
not satisfy the two threshold criteria. 
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FIGURE 4
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FIGURE 5
SOIL SAMPLE LOCATIONS 

PHASE I THROUGH III
INVESTIGATIONS AT IR-02 

AND 500 SERIES BUILDINGS
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FIGURE 6
GROUNDWATER SAMPLING LOCATIONS

Department of the Navy, BRAC PMO West, San Diego, California
Hunters Point Shipyard, San Francisco, California
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FIGURE 7
AREA REQUIRING INSTITUTIONAL
CONTROLS FOR RADIONUCLIDES

Department of the Navy, BRAC PMO West, San Diego, California
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FIGURE 8
ALTERNATIVES R-2 AND R-3: 

SURVEY, REMOVAL, AND DISPOSAL

Department of the Navy, BRAC PMO West, San Diego, California
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Table 1. Parcel E Impacted Sites, Radionuclides of Concern, Historical Uses, and Planned Reuse 

Building/ 
Site Number 

Impacted Redevelopment 
Block 

Radionuclides  
of Interest Historic Use 

Redevelopment 
Block Planned 

Reuse 
406 MU-2 137Cs, 226Ra Shipping, packing, and preserving Mixed Use 

414 MU-2 226Ra LLRW storage area for RI IDW, Public 
Works/Supply storehouse 

Mixed Use 

500 MU-2 137Cs, 226Ra NRDL storage, barracks, bachelor officers’ 
quarters, and NRDL administrative offices 

Mixed Use 

500 Building Series Various 241Am, 137Cs, 
239Pu, 226Ra, 90Sr 

Original RADLAB/NRDL administrative and 
laboratory facilities and outdoor storage 

Various 

503 Site 
(Demolished) 

MU-2 137Cs, 226Ra, 90Sr Ships Galley and Military Support Services and 
NRDL contaminated laundry facility 

Mixed Use 

506 Site 
(Demolished) 

MU-2 / EOS-4 241Am, 137Cs, 3H, 
239Pu, 226Ra, 90Sr 

Radioactive waste containers stored on pad 
behind building; NRDL biology and health physics 
laboratories; animal, nuclear, and physical 
chemistry laboratories; radioactive waste storage 
tank located behind building; NRDL chemistry 
laboratories; radiochemistry laboratory; NRDL 
instrument repair, darkroom, and densitometer for 
film badges; counting rooms; electro-physical and 
surface chemistry laboratories; administrative 
offices; storerooms; duty watch berthing; 
personnel decontamination; and RADLAB/NRDL 
Headquarters and main facility prior to move to 
Building 815 in 1955 

Mixed Use / Open 
Space 

507 Site 
(Demolished) 

MU-2 / EOS-4 137Cs, 239Pu, 
226Ra, 90Sr 

NRDL biology laboratories, NRDL change house 
and animal quarters; Radiological 
Decontamination Center, Biochemistry Branch, 
Physiology-Psychology Branch, and Experimental 
Pathology Branch 

Mixed Use / Open 
Space 
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Building/ 
Site Number 

Impacted Redevelopment 
Block 

Radionuclides  
of Interest Historic Use 

Redevelopment 
Block Planned 

Reuse 
508 Site 

(Demolished) 
MU-2 / EOS-4 137Cs, 226Ra, 90Sr NRDL chemistry branch, library, personnel 

branch, photographic section of publications 
branch, radiological safety branch, barracks, 
health services division, chemical technology and 
nucleonics division, security division, health 
physics division, employee relations branch, and 
pathology laboratory 

Mixed Use 

509 Site 
(Demolished) 

EOS-4 137Cs, 90Sr Library Open Space 

510 Site 
(Demolished) 

EOS-4 137Cs, 239Pu, 
226Ra, 90Sr 

Weapons test sample storage, non-NRDL training 
facility, NRDL radiation facility, glassblowing, 
woodworking, and machine shops; physics 
branch; nuclear radiation branch; and research 
engineering section physics branch 

Open Space 

510A Site 
(Demolished) 

EOS-4 137Cs, 90Sr NRDL kevatron facility, NRDL x-ray facility, 
SUPSHIPS record storage, and fire research 
facility 

Open Space 

517 Site 
(Demolished) 

EOS-4 137Cs, 60Co, 90Sr Former brig and NRDL cobalt animal irradiation 
facility 

Open Space 

520 Site 
(Demolished) 

MU-2 / EOS-3 137Cs, 226Ra, 90Sr Shipyard dental clinic and NRDL administrative 
offices 

Mixed Use / Open 
Space 

521 Site EOS-4 137Cs, 239Pu, 
226Ra, 90Sr 

Power plant; also one of two suspected sites of 
fuel oil burning from three OPERATION 
CROSSROADS target ships 

Open Space 

527 N/A 137Cs, 239Pu,  
226Ra, 90Sr 

Motor generator building (located on offshore pier 
that is not planned to be reused) 

N/A 
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Building/ 
Site Number 

Impacted Redevelopment 
Block 

Radionuclides  
of Interest Historic Use 

Redevelopment 
Block Planned 

Reuse 
529 Site 

(Demolished) 
MU-2 137Cs, 3H,  

226Ra, 90Sr 
NRDL isotope storage facility (vault) and neutron 
generator 

Mixed Use  

701 Site MU-3 137Cs, 239Pu, 
226Ra, 90Sr 

Storage building that NRDL requested for 
“temporary” (120 days) storage of samples in 
1947 

Mixed Use 

704 Area  
Animal Pens 

MU-1 137Cs, 226Ra, 90Sr Animal pens for NRDL Mixed Use 

704 Radioactive 
Material Storage 

Area 

MU-1 137Cs, 239Pu, 
226Ra, 90Sr 

Radioactive material storage area Mixed Use 

707 and Kennels MU-1 137Cs, 239Pu, 
226Ra, 90Sr 

Research animal facility used by NRDL for animal 
breeding and housing; waste processing and 
storage facility, formerly leased to Pet Express as 
an animal clinic 

Mixed Use 

707B Site 
(Demolished) 

MU-1 137Cs, 226Ra, 90Sr NRDL animal colony Mixed Use 

707C Site 
(Demolished) 

MU-1 137Cs, 239Pu, 
226Ra, 90Sr 

Nuclear weapons test support and 
experimentation and equipment issue and 
receiving area 

Mixed Use 

707 Triangle Area MU-1 137Cs, 239Pu, 
226Ra, 90Sr, 235U 

NRDL radioactive waste receiving, packaging, 
and storage area and suspected septic tank and 
leach field from early operations 

Mixed Use 

708 MU-1 137Cs, 90Sr Research animal facility, bio-medical facility and 
animal psychology facility 

Mixed Use 

807 Site 
(Demolished) 

MU-13 137Cs, 226Ra, 90Sr Scrap yard processing shed Mixed Use 
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Building/ 
Site Number 

Impacted Redevelopment 
Block 

Radionuclides  
of Interest Historic Use 

Redevelopment 
Block Planned 

Reuse 
810 MU-3 / EOS-5B 137Cs, 226Ra, 90Sr LLRW and IDW storage location; storehouse, 

paint shop, and paint and oil storage 
Mixed Use / Open 

Space 
S-719 Site 

(Demolished) 
EOS-1 137Cs, 226Ra, 90Sr Incinerator; potentially used by NRDL animal 

facility at Building 707 
Open Space 

Shack 79 Site 
(Demolished) 

MU-2 137Cs, 226Ra, 90Sr NRDL support for radioactive material Mixed Use 

Shack 80 Site 
(Demolished) 

MU-2 137Cs, 226Ra, 90Sr NRDL support; shack reported to have been 
moved from behind Building 506 to Building 704 
area for “lab operations” 

Mixed Use 

IR-02  
(Bay Fill Area) 

EOS-1 / EOS-2 /  
EOS-3 / EOS-4 

137Cs, 226Ra, 90Sr Bay Fill Area was used for disposal of assorted 
shipyard wastes, which included 90Sr and 226Ra 
devices.  The area known as IR-02 Northwest and 
Central contains a suspected concentration of 
these devices.  Potentially used for disposal of 
wastes from decontamination of OPERATION 
CROSSROADS ships. 

Open Space 

IR-03  
(Former Oil 

Reclamation Ponds 
Area) 

EOS-3 137Cs, 226Ra, 90Sr HPS fuel oil reclaiming plant; possible area for 
disposal of assorted shipyard wastes, which may 
have included 90Sr and 226Ra devices and oil 

Open Space 

IR-04  
(Former Scrap Yard) 

MU-3 137Cs, 226Ra, 90Sr Post-disassembly area for metals, equipment, 
and other unusable items from the salvage yard 
that could have contained 226Ra devices and other 
contaminants 

Mixed Use 

Former Salvage 
Yard 

MU-3 / MU-1 137Cs, 226Ra, 90Sr Predisposal disassembly area for metals, 
equipment, and other reusable items that could 
have contained 226Ra devices and other 
contaminants 

Mixed Use 
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Building/ 
Site Number 

Impacted Redevelopment 
Block 

Radionuclides  
of Interest Historic Use 

Redevelopment 
Block Planned 

Reuse 
Parcel E Shoreline EOS-1 / EOS-2 / EOS-3 / 

EOS-4 
137Cs, 226Ra, 90Sr Debris disposal Open Space 

Piers and Berths N/A 137Cs, 239Pu,  
226Ra, 90Sr 

Berthing of OPERATION CROSSROADS ships, 
berthing of the YGN-73 (radioactive waste 
disposal barge), and NRDL usage (berthing of 
experimental barges YAG-39 and YAG-40) 

N/A 

Sanitary Sewer 
System 

Various 137Cs, 226Ra, 90Sr Sanitary sewer system Various 

Storm Drain Lines Various 137Cs, 226Ra, 90Sr Combined storm and sanitary sewer drains Various 

Septic Sewer Lines Various 137Cs, 226Ra, 90Sr Septic sewage system (predating sanitary sewer 
system; potentially associated with impacted 
Building 810) 

Various 

Notes: 
241Am = americium-241 
60Co = cobalt-60 
137Cs = cesium-137 
3H = hydrogen-3 
IDW = investigation-derived waste 
IR = Installation Restoration 
LLRW = low-level radioactive waste 
N/A = not applicable (offshore piers and berths are considered part of the offshore 
Parcel F but are included in this document for completeness; these structures are not 
planned for reuse) 

NRDL = Naval Radiological Defense Laboratory 
239Pu = plutonium-239 
226Ra = radium-226 
RADLAB = radiation laboratory 
RI = remedial investigation 
90Sr = strontium-90 
SUPSHIPS = Superintendent of Shipbuilding 
235U = uranium-235
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Table 2. Parcel E Area Assessment and Classification 
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Impacted Area2 
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406      N N N N N N M N N N N N N N L N 
414      N N N N N N L N N N N N N N L N 
500      N N N N N N L N N N N N N N L N 

500 Building Series      M H H N N N N H L M H N N N N H 
503 Site      N L L N N N N L N L L N N N N L 
506 Site      M M M N N N N M L L M N N N N M 
507 Site      M M M N N N N M L L L N N N N L 
508 Site      L L M N N N N M L L L N N N N L 
509 Site      L L M N N N N M L L L N N N N L 
510 Site      L L M N N N N M L L L N N N N L 

510A Site      L L M N N N N M L L L N N N N L 
517 Site      L L M N N N N M L L L N N N N L 
520 Site      M M M N N N N M M M L N N N N L 
521 Site      L N N N N N L N N N N N N N L N 

527      L L N N N N L N N N N N N N L N 
529 Site      M M H N N N M H L L M N N N L M 
701 Site      L N N N N N N N L N N N N N N N 

704 Area Animal 
Pens 

     L L N N N N N N L L N N N N N N 

704 Former 
Radioactive  

Storage Yard 

     L L N N N N N N L L N N N N N N 

707 and Kennels      M M M N N N L M L L M N N N L M 
707B Site      L L N N N N N N N L L N N N N L 
707C Site      L L N N N N N N L L N N N N N N 

707 Triangle Area      L H H N N N N H L M M N N N N M 
708      L N N N N N L N L N N N N N N N 

807 Site      L L N N N N N N L L N N N N N N 
810     

 
 M N N N N N M N L N N N N N L N 



Table 2. Parcel E Area Assessment and Classification (continued) 
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Radiologically 
Impacted Area2 

Contamination 
Potential Contaminated Media Potential Migration Pathways1 
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S-719 Site      L L N N N N N N L N N N N N N N 
Shack 79 Site      M L N N N N N N L L N N N N N N 
Shack 80 Site      H M N N N N N N M L N N N N N N 

IR-02  
(Bay Fill Area) 

     H H N N L N N N M M N N L N N N 

IR-03 (Former Oil 
Reclamation Ponds 

Area) 

     M M N N N N N N L L N N N N N N 

IR-04  
(Former Scrap 

Yard) 

     H M N N N N N N M L N N N N N N 

Former Salvage 
Yard 

     M M N N N N N N L L N N N N N N 

Parcel E Shoreline      H M L L N N N N M M L L N N N N 
Pier 2 and Berths      L L L L N N L N L L L L N N L N 

Pier 3      L L L L N N L N L L L L N N L N 
Sanitary Sewer 

System 
     N M H N N N L H N L M N N N L M 

Storm Drain Lines      L M H L L N M H L L M L L N L M 
Septic Sewer Lines      N M H N N N N H N L M N N N N M 

Notes:  Information from Table 8-2 of the Historical Radiological Assessment (Naval Sea Systems Command, 2004) 
1 Ratings provided for potential migration pathways reflect the likelihood of contamination within that medium, and do not directly 

correlate to the exposure pathways that are considered complete in the risk screening analysis.  Refer to the HRA for 
additional information on rating assignments. 

2 Refer to Table 1 for the status of buildings (existing or demolished). 

IR = Installation Restoration 
H = High – Evidence of contamination in the medium or migration pathway has been identified. 
L = Low – The potential for contamination in the type of medium or migration pathway is remote. 
M = Moderate – The potential for contamination in the medium or migration pathway exists, although the extent has not been fully 
assessed. 
N = None – Evidence of contamination in the specific medium or migration pathway has not been found, or known contamination 
has been removed and surveys indicate that the medium or migration pathway meets today’s cleanup goals. 
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Table 3. Parcel E Radiological Investigation Summary 
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Table 3. Parcel E Radiological Investigation Summary (continued) 
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Table 3. Parcel E Radiological Investigation Summary (continued) 
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Parcel E Shoreline                
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Notes:  The various radiological investigations are discussed in detail in Section 2.2.1.  Soil and groundwater data collected during the radiological investigations are discussed in Sections 
2.3.1 and 2.3.2, respectively. 
AEC = U.S. Atomic Energy Commission 
EPA = U.S. Environmental Protection Agency 
IR = Installation Restoration 

NRDL = Naval Radiological Defense Laboratory  
RASO = Radiological Affairs Support Office
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Table 4. Fate and Transport Properties of Radionuclides of Concern  

Radionuclide of 
Concern 

Secondary 
Media 

Migration 
Potential Notes 

Americium-241 Outdoor air Low Potential suspension of soil particles by wind   

Groundwater Low Americium forms compounds that do not readily bind to soils, 
which could be transported by groundwater, typically at the 
soil and groundwater interface 

Surface water Moderate Low mobility except during the limited time that soils are 
exposed to surface water runoff 

Plant uptake Low Potential for secondary transport by animals (primarily 
livestock that are not present at HPS) 

Cesium-137 Outdoor air Low Potential suspension of soil particles by wind   

Groundwater Moderate Low mobility except at the soil and groundwater interface; 
mobility is enhanced because of the chemical properties of 
cesium salts 

Surface water Moderate Low mobility except during the limited time that soils are 
exposed to surface water runoff; mobility is enhanced 
because of the chemical properties of cesium salts 

Plant uptake Low Potential for secondary transport by animals (primarily 
livestock that are not present at HPS); cesium tends to 
concentrate in fruit-bearing plants (not present at HPS) 

Cobalt-60 Outdoor air Low Potential suspension of soil particles by wind; migration 
potential mitigated because of short half-life 

Groundwater Low Low mobility except at the soil and groundwater interface; 
migration potential mitigated because of short half-life 

Surface water Low Low mobility except during the limited time that soils are 
exposed to surface water runoff; migration potential mitigated 
because of short half-life 

Plant uptake Low Concentration in plants is low; migration potential via plant 
uptake (or secondary animal transport) are further reduced 
because of short half-life 

Hydrogen-3 Outdoor air Low Moderate ability for air transport because of its ability to bind 
to hydroxyl groups to form tritiated water, which can be 
entrained in air; however, because of its short biological half-
life of 7 to 14 days and the relatively low energy beta particle 
emission, any effects of inhalation or ingestion are mitigated 

Groundwater Moderate High mobility because of its ability to bind to hydroxyl groups 
to form tritiated waters; effect mitigated because of its short 
biological half-life of 7 to 14 days and the relatively low 
energy beta particle emission 

Surface water Moderate High mobility because of its ability to bind to hydroxyl groups 
to form tritiated waters; effect mitigated because of its short 
biological half-life of 7 to 14 days and the relatively low 
energy beta particle emission 

Plant uptake Low Bioaccumulation in plants possible, but effect mitigated 
because of its short half-life and low energy of the tritium beta 



Table 4. Fate and Transport Properties of Radionuclides of Concern (continued) 
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Radionuclide of 
Concern 

Secondary 
Media 

Migration 
Potential Notes 

Plutonium-239 Outdoor air High Because of its particle size, plutonium can readily transport in 
air as plutonium oxides, and because of its chemical toxicity, 
inhalation of less than 5 milligrams of plutonium per kilogram 
of body tissue is lethal 

Groundwater Moderate Plutonium forms compounds that do not readily bind to soils, 
which could be transported by groundwater 

Surface water Moderate Plutonium forms compounds that do not readily bind to soils, 
which could be transported by surface water runoff 

Plant uptake Low Potential for secondary transport by animals (primarily 
livestock that are not present at HPS), and leafy vegetable 
consumption that will not occur after remediation 

Radium-226 Subsurface air Moderate Decay to radon gas can accumulate in subsurface structures 
and other areas with limited ventilation  

Outdoor air Low Potential suspension of soil particles by wind; radon gas 
emissions are quickly dissipated in outdoor air 

Groundwater Low Low mobility except at the soil and groundwater interface 

Surface water Low Low mobility except during the limited time that soils are 
exposed to surface water runoff 

Plant uptake Low Potential for secondary transport by animals (primarily 
livestock that are not present at HPS) 

Strontium-90 Outdoor air Low Low air mobility because of the limited extent of strontium-90 
present outside sealed sources 

Groundwater Moderate Moderate mobility because strontium salt compounds are 
formed and could be carried by groundwater 

Surface water Low Moderate mobility because strontium salt compounds are 
formed and could be carried by surface water runoff; effect 
minimized by short duration of surface water runoff events 

Plant uptake Low Potential for secondary transport by animals (primarily 
livestock that are not present at HPS), and leafy vegetable 
consumption that will not occur after remediation 

Uranium-235 Outdoor air Low Potential suspension of soil particles by wind   

Groundwater Moderate Uranium is naturally occurring and can be found in 
groundwater due to geological makeup of the land; typically 
at the soil, rock, and groundwater interface 

Surface water Low Low mobility except during the limited time that soils are 
exposed to surface water runoff 

Plant uptake Low Potential for secondary transport by animals (primarily 
livestock that are not present at HPS) 

Notes: 
HPS = Hunters Point Shipyard 
 



Table 5.  Radionuclide Soil Data Summary

Study Area
Radionuclide of 

Concern
Sample 

Size Detections
Minimum 
Activity

Maximum 
Activity

Mean 
Activity Background

Incremental 
Risk EPC

Total Risk 
EPC

Cesium-137 123 123 0.004 113.960 1.870 0.048 113.912 113.960
Plutonium-239 2 2 0.004 0.025 0.014 -- 0.025 0.025
Radium-226 123 123 0.183 6.640 2.324 0.819 5.821 6.640
Strontium-90 2 2 -0.154 -0.119 -0.133 -- -- --
Uranium-235 123 123 0.142 1.615 0.509 -- 1.615 1.615

Cesium-137 2 2 0.030 0.043 0.037 0.049 -- 0.043
Radium-226 2 2 1.449 1.822 1.635 0.818 1.004 1.822
Americium-241 9 9 0.045 0.197 0.128 -- 0.197 0.197
Cesium-137 9 9 0.017 0.069 0.041 0.049 0.020 0.069
Radium-226 9 9 0.599 2.175 1.336 0.818 1.357 2.175
Cesium-137 4 4 0.020 0.099 0.040 0.049 0.050 0.099
Radium-226 4 4 0.468 4.402 1.481 0.818 3.584 4.402
Cesium-137 5 5 0.018 0.127 0.048 0.049 0.078 0.127
Radium-226 5 5 0.532 1.058 0.765 0.818 0.240 1.058
Cesium-137 3 3 0.017 0.056 0.038 0.049 0.007 0.056
Radium-226 3 3 1.041 1.978 1.563 0.818 1.160 1.978
Americium-241 3 3 0.051 0.145 0.094 -- 0.145 0.145
Cesium-137 3 3 0.039 0.074 0.060 0.049 0.025 0.074
Radium-226 3 3 0.610 0.906 0.770 0.818 0.088 0.906
Strontium-90 1 1 0.507 0.507 0.507 0.176 0.331 0.507
Americium-241 2 2 0.110 0.236 0.173 -- 0.236 0.236
Cesium-137 2 2 0.057 0.137 0.097 0.049 0.088 0.137
Radium-226 2 2 1.901 2.007 1.954 0.818 1.189 2.007
Americium-241 32 32 0.034 0.391 0.192 -- 0.391 0.391
Cesium-137 32 32 0.028 7.713 0.552 0.049 7.664 7.713
Radium-226 32 32 1.297 4.467 2.293 0.818 3.649 4.467

Cesium-137 12 12 0.009 0.039 0.021 0.049 -- 0.039
Radium-226 12 12 0.531 1.206 0.864 0.818 0.388 1.206
Cesium-137 88 88 0.001 1.039 0.105 0.049 0.990 1.039
Radium-226 88 88 0.918 4.205 2.365 0.818 3.387 4.205

Building 509 
Site

Cesium-137 6 6 0.027 0.063 0.041 0.049 0.014 0.063

Cesium-137 5 5 0.017 0.041 0.027 0.049 -- 0.041
Radium-226 5 5 0.595 1.644 1.051 0.818 0.826 1.644
Cesium-137 2 2 0.023 0.072 0.048 0.049 0.023 0.072
Cobalt-60 2 2 0.025 0.044 0.034 -- 0.044 0.044
Cesium-137 25 10 0.026 0.319 0.119 0.049 0.270 0.319
Radium-226 25 23 0.230 1.180 0.455 0.818 0.362 1.180
Cesium-137 20 7 0.040 0.400 0.173 0.049 0.351 0.400
Radium-226 20 19 0.300 2.000 0.718 0.818 1.182 2.000
Cesium-137 6 3 0.051 0.376 0.161 0.049 0.327 0.376
Radium-226 6 6 0.390 412.100 75.605 0.818 411.282 412.100

Notes:   All activities are presented in picocuries per gram (pCi/g)

EPC = exposure point concentration

IR = Installation Restoration

IR Site 02 
Southeast

Shack 79 Site

Shack 80 Site

Building 517 
Site

Building 701 
Site

IR Site 04

Building 
510/510A Site

IR Site 02 
Northwest

Building 507 
Site

Redevelopment Block MU-3

707 Triangle 
Area

Redevelopment Blocks EOS-1 through EOS-4

IR Site 02 
Central

Building 508 
Site

Building 414 
Site

Revelopment Block MU-1

Redevelopment Block MU-2

Building 520 
Site

Building 529 
Site

Building 506 
Site
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Table 6. Combined Risk for Parcel E Study Areas 

Combined Incremental Riska,b 

Parcel E Area Radiological Risk Chemical Risk Combined Riskc 
Redevelopment Block MU-1d 
707 Triangle Area 7E-03 4E-06 7E-03 
Redevelopment Block MU-2d   
Building 414 2E-04 6E-07 2E-04 
Building 506 Site 3E-04 3E-04 6E-04 
Building 507 Site 8E-04 --e 8E-04 
Building 508 Site 6E-05 2E-04 3E-04 
Building 520 Site 2E-04 4E-06 3E-04 
Building 529 Site 2E-05 5E-05 7E-05 
Shack 79 Site 2E-04 1E-06 2E-04 
Shack 80 Site 9E-04 1E-06 9E-04 
Redevelopment Block MU-3d   
Building 701 Site 8E-05 --e 8E-05 
IR-04 8E-04 2E-05 8E-04 
Redevelopment Blocks EOS-1 through EOS-4f 
Building 509 Site 5E-08 --e  5E-08 
Building 510/510A Site 1E-05 4E-05 5E-05 
Building 517 Site 5E-07 --e  5E-07 
IR-02 Northwest 7E-06 9E-03 9E-03 
IR-02 Central 2E-05 1E-03 1E-03 
IR-02 Southeast 7E-03 2E-05 7E-03 
Redevelopment Blocks EOS-1 through EOS-4 (Residential Reuse)g 
Building 509 Site 7E-07 --e 7E-07 
Building 510/510A Site 2E-04 6E-07 2E-04 
Building 517 Site 6E-06 --e 6E-06 
IR-02 Northwest 9E-05 2E-02 2E-02 
IR-02 Central 3E-04 2E-02 2E-02 
IR-02 Southeast 9E-02 3E-03 9E-02 



Table 6. Combined Risk for Parcel E Study Areas (continued) 
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Combined Total Riska,b 
Parcel E Area Radiological Risk Chemical Risk Combined Riskc 
Redevelopment Block MU-1d 
707 Triangle Area 7E-03 3E-04 8E-03 
Redevelopment Block MU-2d   
Building 414 4E-04 6E-07 4E-04 
Building 506 Site 5E-04 3E-04 8E-04 
Building 507 Site 9E-04 9E-05 1E-03 
Building 508 Site 2E-04 2E-04 4E-04 
Building 520 Site 4E-04 2E-04 6E-04 
Building 529 Site 2E-04 2E-04 4E-04 
Shack 79 Site 3E-04 8E-05 4E-04 
Shack 80 Site 1E-03 8E-05 1E-03 
Redevelopment Block MU-3d   
Building 701 Site 3E-04 --e  3E-04 
IR-04 1E-03 3E-04 1E-03 
Redevelopment Blocks EOS-1 through EOS-4f 
Building 509 Site 2E-07 --e  2E-07 
Building 510/510A Site 2E-05 4E-05 6E-05 
Building 517 Site 6E-07 --e  6E-07 
IR-02 Northwest 2E-05 9E-03 9E-03 
IR-02 Central 3E-05 9E-03 9E-03 
IR-02 Southeast 7E-03 2E-04 7E-03 
Redevelopment Blocks EOS-1 through EOS-4 (Residential Reuse)g 
Building 509 Site 3E-06 --e 3E-06 
Building 510/510A Site 3E-04 9E-05 4E-04 
Building 517 Site 9E-06 --e 9E-06 
IR-02 Northwest 3E-04 2E-02 2E-02 
IR-02 Central 5E-04 2E-02 2E-02 
IR-02 Southeast 9E-02 3E-03 9E-02 

Notes: 
a  The risk results presented in the table represent the highest risk for an individual exposure area within an impacted site and are 

based upon anticipated reuse.  Chemical risk was derived from the Final Revised Parcel E Remedial Investigation Report, 
Tables I1-18 and I2-18 (Total and Incremental Risk for the Residential Exposure Scenario) and Tables I1-21 and I2-21 (Total 
and Incremental Risk for the Recreational Exposure Scenario) (Barajas & Associates, 2008).  

b Total excess lifetime cancer risk.   
c Consistent with EPA HHRA guidance, cancer risk results are presented to one significant figure.  Accordingly, the combined 

risk results presented in the table may not equal the sum of the previous two columns; however, the results presented are an 
accurate representation of the sum of radiological and chemical risk. 

d Risk results are based on residential exposure scenario. 
  



Table 6. Combined Risk for Parcel E Study Areas (continued) 
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Notes (continued): 
e Chemical risk is not presented because no soil samples were collected in the vicinity of the site, and chemical risk was 

subsequently not evaluated. 
f Risk results are based on recreational exposure scenario. 
g Although these areas are planned for open space reuse, risk results are presented for the residential exposure scenario to 

evaluate unrestricted reuse.  

EPA = U.S. Environmental Protection Agency 
HHRA = human health risk assessment 
IR = Installation Restoration 
-- = not applicable 
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Table 7. Remediation Goals for Radionuclides of Concern 

Radionuclide 

Soil and Sedimenta,b (pCi/g) Surfaces 

Industrial Worker Residential 
Equipment, Waste 

(dpm/100 cm2) 
Structures 

(dpm/100 cm2) 
Americium-241 5.67 1.36 100 100 

Cesium-137 0.113 0.113 5,000 5,000 

Cobalt-60 0.252c 0.252c 5,000 5,000 

Plutonium-239 14.0 2.59 100 100 

Radium-226 1.0d 1.0d 100 100 

Strontium-90 10.8 0.331 1,000 1,000 

Uranium-235 0.398 0.195 5,000 488 

Notes:   
a RGs for two future use scenarios; however, the residential RGs will apply in all Parcel E areas.  These more conservative 

RGs will enhance the protectiveness of the remedial action for Parcel E, particularly as it relates to future property transfer 
and the potential need to apply institutional controls for radionuclides (discussed in Section 3.3.1.3).   

b RGs are consistent with the radiological-related remedies selected in the records of decision for Parcels B, G, and D-1 and 
UC-1 (Department of the Navy, 2009a, 2009b, and 2009c, respectively), and are consistent with U.S. Environmental 
Protection Agency preliminary remediation goals (unless otherwise noted). 

c RG for Cobalt-60 was revised to support efficient laboratory gamma spectroscopy analysis of soil samples. This revised RG 
maintains morbidity risks within the EPA defined acceptable range and permits an exposure level that does not increase the 
risk of cancer from a potential exposure to Cobalt-60 (Department of the Navy, 2012).  

d Objective is 1 pCi/g above background per agreement with U.S. Environmental Protection Agency (established in Final 
Basewide Radiological Removal Action, Action Memorandum – Revision 2006, Hunters Point Shipyard, San Francisco, 
California, dated April 21, 2006).  The Radium-226 background level for surface soil is 0.633 pCi/g (TtECI, 2011a).  The 
Radium-226 background level for storm drain and sewer lines is 0.485 pCi/g (TtECI, 2010b).  

dpm/100 cm2 = disintegrations per minute per 100 square centimeters 

pCi/g = picocurie per gram 
pCi/L = picocurie per liter 
RG = remedial goal 
TtECI = Tetra Tech EC, Inc. 
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Table 8. Identification and Screening of Technology Types and Process Options 

General 
Response 

Action 

Remedial 
Technology 

Type 

Remedial 
Technology 

Process Option 
Technology Process  
Option Description Effectivenessa Implementabilityb Costc 

Screening 
Evaluation 
Comments 

No Action None None Available No Action Does not reduce risk associated with 
exposure to ROC-contaminated soil and 

materials. 

Easy to implement 
because no action 

taken. 

No Cost Selected as a 
standalone 

alternative in 
compliance with 

the NCP 
Institutional 

Controls 
Legal 

Mechanisms 
Covenants to 

Restrict Use of 
Property and Deed 

Restrictions  

Restricts use of parcel 
through environmental 

restrictive covenants that will 
run with the land; allows only 

designated land use in 
accordance with the 

proposed redevelopment 
plan (EPA, 2000b); includes 

criteria during and after 
future development to 

ensure mitigated exposure 
conditions are maintained, 
such as covers, barriers, or 
other engineering controls 
(Navy and DTSC, 2000). 

Does not reduce the volume, 
radiotoxicity, and mobility of ROCs that 
present unacceptable risks to human 

health.  Usually reliable if used in 
conjunction with other GRAs, including 

containment and partial removal of 
contaminated soil and materials.  No 

adverse impacts occur during the 
implementation phase because no 

construction activities are associated 
with this process option. 

Relatively easy to 
implement. 

Low Selected for 
alternative 

development 

Containment Capping Soil Cap Covering contaminated soil 
and material with natural 
low-permeability soils to 
minimize exposure and 

migration of ROCs.  Layers 
of synthetic membrane liners 
such as geomembranes may 

be installed during cap 
construction to minimize 
infiltration and provide 

shielding against radiation. 

Does not reduce the volume or 
radiotoxicity of ROCs and provides 

shielding against radiation effects.  Fairly 
reliable and well-demonstrated 

technology if properly maintained.  Site 
workers may be exposed to 

contaminated soil, fugitive dust, and 
radon gas emissions during construction.

Mature, well-known 
technology that is 
relatively easy to 

implement.  
Materials and 

equipment usually 
readily available.  
Moderate level of 
site knowledge is 

required for 
implementation. 

Low Selected for 
alternative 

development 
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General
Response

Action 

Remedial
Technology 

Type 

Remedial
Technology 

Process Option 
Technology Process  
Option Description Effectivenessa Implementabilityb Costc

Screening
Evaluation
Comments 

Containment 
(cont.)

Capping  
(cont.)

Asphalt and 
Concrete Cap 

Containing contaminated soil 
and materials by providing 

crushed aggregate base and 
asphalt and concrete 

pavement.  This cap will 
prevent contaminant 
migration and provide 

shielding against radiation. 

Does not reduce the volume or 
radiotoxicity of contaminated soil and 
materials.  Effective in reducing the 

mobility of ROCs and provides shielding 
against radiation effects.  Asphalt and 
concrete cap is expected to be more 
reliable and durable and need fewer 

repairs in the long-term compared with a 
clay cap.  Site workers may be exposed 
to contaminated soil, fugitive dust, and 

gas emissions during construction. 

Mature, well-known 
technology that is 
relatively easy to 

implement.  
Implementation is 

expected to be 
easier than a clay 
cap because an 

asphalt and 
concrete cap is 

more compatible 
with existing 

conditions at the site 
and the surrounding 

areas.  Materials 
and equipment 
usually readily 

available.  Moderate 
level of site 

knowledge is 
required for 

implementation. 

Low Not selected for 
alternative

development 

Excavation Excavation of soil and 
materials with ROCs posing 
unacceptable risk to human 

health using appropriate 
equipment. 

Effective in reducing volume of 
contaminated soil on site.  When used 

with other technologies (such as physical 
and chemical separation technologies 

and off-site disposal into licensed 
disposal facilities) the technology can 

reduce toxicity to on-site receptors and 
mobility of ROCs.  Fugitive dust, VOCs, 

and fuel combustion byproducts 
generated during excavation and 

processing may pose health and safety 
risks to workers and the local 

community.  Dust suppression will be a 
necessary option component. 

Easy to implement.  
Equipment and 

materials are readily 
available. 

Low Selected for 
alternative

development 



Table 8. Identification and Screening of Technology Types and Process Options (continued) 
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General 
Response 

Action 

Remedial 
Technology 

Type 

Remedial 
Technology 

Process Option 
Technology Process  
Option Description Effectivenessa Implementabilityb Costc 

Screening 
Evaluation 
Comments 

Removal and 
Disposal 

(continued) 

Excavation 
(continued) 

Manual Screening Manual screening of 
excavated soil and material 
to separate soil and material 

exceeding the remedial 
goals from soil below the 

remedial goals.  This may be 
accomplished by soil 

sampling and analyses in 
the field.  

Separates excavated radioactive soil 
particles from clean soil particles, thus 
reducing the volume of soil requiring 

further treatment or disposal.  
Effectiveness and reliability of manual 

screening for separating and segregating 
ROC-contaminated soil above and below 

the remedial goals for Parcel E are not 
fully demonstrated.  Reduction in toxicity 

and mobility of radionuclides is not 
addressed by this technology.  Fugitive 
dust and fuel combustion byproducts 

generated during excavation and 
processing may pose health and safety 

risks to workers and the local 
community.  Dust suppression will be a 

necessary option component. 

High degree of 
specialization and 

equipment 
calibration needed 

for desired 
segregation. 

Low Selected for 
alternative 

development 

Removal and 
Disposal 

Disposal Disposal Disposal of excavated 
radioactively contaminated 

soil and material into a 
facility licensed to receive 

low-level radioactive waste. 

Effective in reducing volume of 
contaminated soil on site by transferring 
contaminated soil and material to an off-
site disposal facility.  Mobility of ROCs is 

also reduced if the selected facility is 
sufficiently encapsulated.  However, 

there is no change in radiotoxicity of the 
ROCs.  Excavation and transportation of 

the waste may pose health and safety 
risks to workers and local community. 

Easy to implement. High Selected for 
alternative 

development 

Notes: 
a Evaluation factors included ability of the process option to reduce volume, radiotoxicity, and mobility of the ROCs and attain the RAO; potential impacts to human health and the environment during implementation 

of the process option; and whether the process is reliable and proven for remediation of radionuclides. 
b Evaluation factors included ability to obtain regulatory agency approval; availability of equipment and skilled workers; extensiveness of knowledge required to implement the process option; and need for treatment 

or disposal of process waste. 
c Each process option was rated (high, medium, or low) based on cost relative to other process options in the same technology type based on judgment and unit costs presented in “Technology Screening Guide for 

Radioactively Contaminated Sites” (EPA, 1996). 

DTSC = Department of Toxic Substances Control 
EPA = U.S. Environmental Protection Agency 
GRAs = general response actions 
Navy = Department of the Navy 

NCP = National Oil and Hazardous Substances Pollution Contingency Plan 
RAO = remedial action objective 
ROCs = radionuclides of concern  
VOCs = volatile organic compounds  
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Table 9. Components of Alternatives R-2 and R-3 

Building/ 
Site Number 

Scoping/ 
Characterization 

Survey 
Soil and Sediment, 

Debris Removal 

Structure 
Decontamination 

and Partial 
Demolition 

Structure 
Decontamination 

and Complete 
Demolition 

Final Status 
Survey 

Soil Cover, Shoreline 
Protection, and 

Institutional Controls 
406       

414       

500       

500 Building Series       

503 Site (Demolished)       

506 Site (Demolished)       

507 Site (Demolished)       

508 Site (Demolished)       

509 Site (Demolished)       

510 Site (Demolished)       

510A Site (Demolished)       

517 Site (Demolished)       

520 Site (Demolished)       

521 Site       

527 3   3 3  

529 Site (Demolished)       

701 Site (Demolished)       

704 Area Animal Pens       

704 Former Radioactive 
Storage Yard 

      



Table 9. Components of Alternatives R-2 and R-3 (continued) 
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Building/ 
Site Number 

Scoping/ 
Characterization 

Survey 
Soil and Sediment, 

Debris Removal 

Structure 
Decontamination 

and Partial 
Demolition 

Structure 
Decontamination 

and Complete 
Demolition 

Final Status 
Survey 

Soil Cover, Shoreline 
Protection, and 

Institutional Controls 
707 and Kennels       

707B Site (Demolished)       

707C Site (Demolished)       

707 Triangle Area       

708       

807 Site (Demolished)       

810       

S-719 Site (Demolished)       

Shack 79 Site (Demolished)       

Shack 80 Site (Demolished)       

IR-02 (Bay Fill Area)  1    1,2 

IR-03 (Former Oil Reclamation 
Ponds Area) 

 1    1,2 

IR-04 (Former Scrap Yard)       

Former Salvage Yard       

Parcel E Shoreline  1    1,4 

Pier 2 and South Piers 3   3 3  

Sanitary Sewer System       

Storm Drain Lines       

Septic Sewer Lines       
  



Table 9. Components of Alternatives R-2 and R-3 (continued) 
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Notes: 
1   Costs for radiological surveys, remediation and removal, and soil cover and institutional controls for IR-02, IR-03, and the Parcel E shoreline were included in the Final FS Report for 

Parcel E (ERRG, 2012); the FS Report also includes costs for installing shoreline protection throughout Parcel E. 
2   Alternatives R-2 and R-3 are identical except for the thickness of the proposed soil cover.  Alternative R-2 includes a 2-foot-thick soil cover, while Alternative R-3 includes a 3-foot-

thick soil cover. 
3   Remedial action at the south piers will be implemented as part of the Parcel F response; however, costs for these remedial efforts were not included in the Parcel F FS Report and 

are included as part of this radiological addendum for completeness. 
4 The specific type of shoreline protection (such as a rock revetment wall or other more natural options) is being evaluated as part of the FS Report. 

ARARs = applicable or relevant and appropriate requirements 
ERRG = Engineering/Remediation Resources Group, Inc. 
FS = feasibility study 
Shaw = Shaw Environmental, Inc. 
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Table 10. Comparative Analysis of Alternatives Summary 

Criterion 
Alternative R-1 

No Action 

Alternative R-2 
Survey, Removal, and Disposal 
(with 2-foot-thick soil cover and 

institutional controls at  
IR-02 and IR-03) 

Alternative R-3 
Survey, Removal, and Disposal 
(with 3-foot-thick soil cover and 

institutional controls at  
IR-02 and IR-03) 

Overall Protection of Human Health and the Environment Not Protective Protective Protective 
Compliance with ARARs Not Applicable Meets ARARs Meets ARARs 
Long-term Effectiveness and Permanence Not Acceptable Very Good Very Good 
Reduction in Toxicity, Mobility, and Volume Through 
Treatment 

Poor Poor Poor 

Short-term Effectiveness Excellent Good Good 
Implementability Excellent Very Good Good 
Present Value Cost (Rating)  Excellent Very Good Good 
Present Value Cost ($) $0 $34.9 Million $36.1 Million 
Overall Rating Not Acceptable Very Good Good 

Notes: 
ARARs = applicable or relevant and appropriate requirements 
IR = installation restoration 
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Appendix A. Radionuclide Data in Soil and 
Groundwater



Table A-1.   Soil Gamma Spectroscopy Results for Phase I Radiological Investigation at Parcel E-2, Hunters Point Shipyard, San Francisco, California (continued)

Parcel Sample ID IR Site 241Am STD_DEV 137Cs STD_DEV 40K STD_DEV 226Ra STD_DEV 228Ra STD_DEV 228Th STD_DEV 239Pu/240Pu STD_DEV 238Pu STD_DEV 
E NAI2096 IR-11/14/15 <0.29 <0.068 6.8 1.4 1.10 0.18 0.53 0.45 0.65 0.36 <0.008 <0.008 
E NAI2097 IR-11/14/15 <0.24 <0.068 11.8 1.6 0.33 0.15 0.24 0.32 0.37 0.21 
E NAI2127 IR-11/14/15 <0.25 <0.065 7.0 1.2 0.91 0.16 2.19 0.43 1.61 0.27 
E NAI2098 IR-02 Southeast <0.28 0.376 0.089 9.3 1.5 0.39 0.14 0.37 0.28 0.44 0.28 
E NAI2106 IR-02 Southeast <0.12 0.051 0.073 9.1 1.1 0.57 0.15 0.67 0.29 0.58 0.19 
E NAI2112 IR-02 Southeast <0.26 0.055 0.074 9.2 1.5 0.47 0.17 0.46 0.35 0.45 0.22 
E NAI2113 IR-02 Southeast <0.27 <0.07 11.8 1.6 0.41 0.12 0.64 0.37 0.55 0.23 
E NAI2136 IR-02 Southeast 1.1 1.3 <0.42 12.9 5.4 412.1 2.2 <1.7 <11 
E NAI2137 IR-02 Southeast <0.43 <0.13 19.2 2.2 39.69 0.65 0.63 0.55 0.63 0.55 
E NAI2009 IR-02 Northwest <0.17 <0.091 8.7 18 4.36 0.29 0.74 0.31 0.86 0.32 
E NAI2010 IR-02 Northwest <0.13 0.17 0.13 12.5 1.4 0.87 0.17 0.57 0.3 0.74 0.2 
E NAI2011 IR-02 Northwest <1.5 <0.53 <6.5 611.6 2.8 <2.3 <1.7 <0.009 <0.01 
E NAI2012 IR-02 Northwest <0.32 <0.082 10.7 1.3 0.86 0.18 0.71 0.36 0.52 0.23 
E NAI2013 IR-02 Northwest <0.14 <0.063 7.8 1.4 1.22 0.2 0.76 0.34 0.61 0.22 
E NAI2015 IR-02 Northwest <0.11 0.051 0.073 11.3 1.2 0.55 0.11 0.76 0.29 0.55 0.18 
E NAI2016 IR-02 Northwest <7.8 <3.8 <43 1850.0 16 <14 <11 

All results in picocuries per gram (pCi/g); all samples collected within 6 inches of the ground surface 

E NAI2017 IR-02 Northwest <3.9 <1.5 <16 3905.0 7.2 <5.7 <4.4 
E NAI2018 IR-02 Northwest <0.48 0.99 0.274 7.4 2.3 53.01 0.79 <0.67 <0.49 0.042 0.002 <0.013 
E NAI2019 IR-02 Northwest <0.12 0.061 0.061 13.1 1.3 0.63 0.11 0.77 0.27 0.76 0.22 
E NAI2020 IR-02 Northwest <1.2 <0.059 15.2 1.3 0.58 0.14 0.59 0.28 0.57 0.19 
E NAI2021 IR-02 Northwest <0.36 <0.12 20.0 2.3 25.98 0.56 <0.52 <0.39 
E NAI2022 IR-02 Northwest <0.52 <0.18 16.6 2.9 54.05 0.79 <0.72 <0.60 <0.015 <0.009 
E NAI2023 IR-02 Northwest <1.2 <0.37 8.0 4.1 348.3 2.1 <1.6 <1.2 
E NAI2024 IR-02 Northwest 2.6 2.2 <0.83 <9.5 1523.0 4.4 <3.4 <2.6 
E NAI2025 IR-02 Northwest <0.37 0.11 0.12 19.6 2 19.59 0.51 <0.45 0.63 0.33 
E NAI2026 IR-02 Northwest <2.0 <0.52 <6.3 900 10 <2.3 <1.7 
E NAI2027 IR-02 Northwest <1.5 0.28 0.42 10.7 5.8 460 10 <1.9 <1.3 
E NAI2028 IR-02 Northwest <0.16 0.035 0.084 9.5 1.5 1.69 0.19 0.51 0.28 0.72 0.28 
E NAI2029 IR-02 Northwest <0.28 <0.065 13.0 1.6 0.45 0.17 0.60 0.34 0.47 0.24 
E NAI2030 IR-02 Northwest <0.31 0.319 0.078 18.0 1.9 0.38 0.14 0.72 0.36 0.48 0.3 
E NAI2031 IR-02 Northwest <0.29 <0.065 8.9 1.5 0.52 0.15 0.61 0.33 0.75 0.26 
E NAI2032 IR-02 Northwest <0.38 <0.097 11.7 2.1 0.47 0.25 0.25 0.4 0.27 0.31 
E NAI2033 IR-02 Northwest <0.09 <0.056 13.6 1.7 0.27 0.12 0.77 0.31 0.43 0.23 
E NAI2034 IR-02 Northwest <0.28 <0.063 14.2 1.7 0.52 0.16 0.75 0.3 0.43 0.22 
E NAI2035 IR-02 Northwest <0.30 <0.064 16.6 1.7 0.45 0.15 0.65 0.31 0.40 0.25 
E NAI2036 IR 02 Northwest <0 28 0 134 0 091 11 5 1 7 0 57 0 15 0 95 0 43 0 89 0 3E NAI2036 IR-02 Northwest <0.28 0.134 0.091 11.5 1.7 0.57 0.15 0.95 0.43 0.89 0.3 
E NAI2037 IR-02 Northwest <0.31 <0.058 24.7 1.9 0.26 0.15 0.40 0.31 0.58 0.3 
E NAI2038 IR-02 Northwest <0.28 <0.069 7.6 1.4 0.50 0.16 0.70 0.32 0.45 0.25 
E NAI2039 IR-02 Northwest <0.32 0.178 0.075 14.2 1.7 0.39 0.16 0.53 0.3 0.16 0.3 
E NAI2040 IR-02 Northwest <0.30 0.098 0.067 8.4 1.5 0.48 0.14 0.74 0.35 0.68 0.3 
E NAI2041 IR-02 Northwest <0.28 <0.067 9.9 1.4 0.56 0.16 0.43 0.27 0.37 0.27 
E NAI2042 IR-02 Northwest <0.27 0.043 0.067 7.8 1.4 0.46 0.18 0.65 0.34 0.30 0.23 
E NAI2043 IR-02 Northwest <0.24 <0.059 12.0 1.4 0.45 0.15 0.48 0.29 0.54 0.23 
E NAI2044 IR-02 Northwest <0.27 0.130 0.084 10.9 1.6 0.39 0.18 0.58 0.27 0.39 0.23 
E NAI2045 IR-02 Northwest <0.31 <0.065 9.1 1.7 0.41 0.17 0.66 0.33 0.41 0.26 
E NAI2046 IR-02 Northwest <0.07 <0.067 6.0 1.3 0.34 0.17 0.47 0.33 0.35 0.23 
E NAI2047 IR-02 Northwest <0.07 <0.065 9.9 1.4 0.44 0.14 0.57 0.39 0.31 0.18 
E NAI2050 IR-02 Northwest <0.11 0.09 0.13 9.9 1.8 0.93 0.24 1.59 0.44 1.5 0.38 
E NAI2052 IR-02 Northwest <0.31 <0.076 8.1 1.5 1.18 0.22 0.84 0.47 0.13 0.28 <0.016 <0.010 
E NAI2053 IR-02 Northwest <0.26 <0.062 9.1 1.4 0.27 0.15 0.68 0.39 0.36 0.23 <0.010 <0.022 
E NAI2054 IR-02 Northwest <0.30 <0.072 6.5 1.7 0.23 0.15 <0.34 0.23 0.27 
E NAI2073 IR-02 Northwest <0.14 0.049 0.067 8.8 1.2 0.58 0.11 0.83 0.27 0.74 0.2 
E NAI2074 IR-02 Northwest <0.10 <0.050 12.4 1.3 0.23 0.11 0.39 0.26 0.31 0.19 
E NAI2075 IR-02 Northwest <0.12 0.058 0.058 20.5 1.5 0.34 0.13 0.36 0.31 0.39 0.15 
E NAI2076 IR-02 Northwest <0.10 0.049 0.043 5.6 1.1 <0.11 0.18 0.21 0.16 0.15 
E NAI2077 IR-02 Northwest <0.13 0.171 0.086 13.6 1.4 0.46 0.15 0.59 0.28 0.44 0.2 
E NAI2078 IR-02 Northwest <0.10 0.026 0.043 7.9 1.2 <0.12 <0.23 0.23 0.15 
E NAI2102 IR-02 Northwest <0.09 0.082 0.059 5.4 0.94 0.26 0.14 0.52 0.22 0.30 0.15 
E NAI2014 IR-02 Central <1.9 <0.57 8.5 5.6 663.8 2.9 <2.3 <1.8 0.034 0.022 <0.018 
E NAI2051 IR-02 Central <0.11 0.044 0.073 14.5 1.9 1.26 0.24 0.45 0.39 0.50 0.29 
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Table A-1.   Soil Gamma Spectroscopy Results for Phase I Radiological Investigation at Parcel E-2, Hunters Point Shipyard, San Francisco, California (continued)

Parcel Sample ID IR Site 241Am STD_DEV 137Cs STD_DEV 40K STD_DEV 226Ra STD_DEV 228Ra STD_DEV 228Th STD_DEV 239Pu/240Pu STD_DEV 238Pu STD_DEV

All results in picocuries per gram (pCi/g); all samples collected within 6 inches of the ground surface

E NAI2057 IR-02 Central <0.12 0.192 0.077 11.9 1.2 0.45 0.11 0.57 0.26 0.47 0.17
E NAI2058 IR-02 Central <0.14 0.40 0.1 19.2 1.6 0.42 0.14 0.52 0.28 0.51 0.19 0.045 0.032 <0.032
E NAI2085 IR-02 Central <0.16 0.168 0.099 9.5 2 0.59 0.2 0.82 0.48 0.54 0.36
E NAI2086 IR-02 Central <0.15 0.040 0.079 6.1 1.5 0.48 0.16 0.53 0.33 0.58 0.21 <0.016 <0.016
E NAI2087 IR-02 Central <0.17 <0.089 10.0 1.6 0.30 0.16 0.55 0.39 0.50 0.28
E NAI2088 IR-02 Central <0.16 0.21 0.1 9.7 1.6 0.49 0.19 0.49 0.32 0.44 0.23 0.44 0.23
E NAI2089 IR-02 Central <0.11 <0.059 9.4 1.3 0.52 0.15 0.65 0.28 0.37 0.24
E NAI2090 IR-02 Central <0.39 <0.098 15.2 2.3 0.68 0.28 0.40 0.52 0.63 0.37
E NAI2091 IR-02 Central <0.41 0.16 0.14 14.8 2.5 0.47 0.21 0.51 0.5 0.54 0.4
E NAI2092 IR-02 Central <0.28 <0.058 19.3 1.8 0.59 0.22 0.43 0.37 0.56 0.28 <0.009 <0.009
E NAI2093 IR-02 Central <0.28 <0.061 6.1 1.4 1.14 0.19 0.32 0.29 0.35 0.25
E NAI2094 IR-02 Central <0.28 <0.067 21.3 2 0.38 0.17 0.44 0.35 0.57 0.29
E NAI2095 IR-02 Central <0.48 <0.047 1.2 1.1 <0.12 0.16 0.24 <0.21
E NAI2103 IR-02 Central <0.13 <0.058 20.9 1.5 0.58 0.15 0.76 0.36 0.55 0.22
E NAI2104 IR-02 Central <0.13 <0.067 23.5 1.7 0.68 0.17 0.59 0.4 0.74 0.28 <0.015 <0.023
E NAI2128 IR-02 Central <0.27 <0.068 10.7 1.5 2.00 0.23 1.80 0.41 1.47 0.27
E NAI2129 IR-02 Central <0.28 <0.076 8.7 1.4 1.34 0.21 1.94 0.44 1.97 0.38
E NAI2134 IR-02 Central <0.17 <0.071 25.4 1.7 0.95 0.18 1.34 0.35 1.27 0.3
E NAI2135 IR-02 Central <0.10 <0.053 2.33 0.86 0.32 0.12 0.54 0.35 0.22 0.17
A NAI2001 NA; Background <0.31 0.134 0.083 8.1 1.7 0.48 0.19 0.77 0.4 0.71 0.27
A NAI2002 NA; Background <0.31 0.155 0.087 10.5 2.1 0.34 0.18 1.05 0.52 0.66 0.37
A NAI2003 NA; Background <0.12 0.229 0.064 4.82 0.87 0.62 0.13 1.25 0.31 0.99 0.2
A NAI2004 NA; Background <0.41 0.38 0.15 12 2.4 1.05 0.27 1.51 0.55 1.36 0.42
A NAI2005 NA; Background <0.23 <0.073 1.5 1.4 <0.11 <0.29 <0.21
A NAI2006 NA; Background <0.30 <0.075 20.1 2.4 0.5 0.16 0.71 0.39 0.65 0.3
A NAI2007 NA; Background <0.33 0.109 0.076 9.7 1.9 0.88 0.22 0.62 0.38 0.74 0.42
A NAI2008 NA; Background <0.39 <0.079 14 2.2 1.13 0.25 1.44 0.46 1.36 0.47
A NAI2131 Bldg 901 Planter <0.21 <0.076 16.1 1.8 0.56 0.17 0.62 0.38 0.56 0.21

Average Background 0.63
Geometric Mean Background 0.48

Notes:

Data compiled from "Surface Confirmation Radiation Survey Draft Report, Naval Station Treasure Island, Hunters Point Annex, San Francisco, California," November 3, 1992.

Only data from Parcel E and reference (background) site are presented in this table.
Data for all radionuclides analyzed are presented for information purposes only; 226Ra is the only ROC at Parcel E that were analyzed as part of the Phase I investigation.y p p p y; y y p g

241Am = americium-241
137Cs = cesium-137
40K = potassium-40
238Pu = plutonium-238
239Pu = plutonium-239
240Pu = plutonium-240
226Ra = radium-226
228Ra = radium-228
228Th = thorium-228

< = not detected above MDA

IR = Installation Restoration

pCi/g = picocuries per gram

Std_Dev = standard deviation
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Table A-2: Phase II through Phase IV Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California (continued) 
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Units pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g 
9710S001 285364001 3/6/1997 0 CO NA NA 19 <0.23 U 1.3 NA NA NA 1.9 <0.34 U 43 <0.32 U <56 U NA NA NA 
9710S002 285364002 3/6/1997 0 CO NA NA 210 <0.06 U ND NA NA NA 8.2 0.43 1.6 <0.36 U 0.35 NA NA NA 
9710A003 2857070A1 3/6/1997 0.17 AS NA NA 4300 22 130 NA NA NA 730 51 NA 120 52 NA NA NA 
9710A002 2857070A2 3/6/1997 0.17 AS NA NA 4800 <12 U ND NA NA NA <320 U 61 NA 70 87 NA NA NA 
9710A005 2857070A3 3/6/1997 0.17 AS NA NA 7000 <9.2 U ND NA NA NA 1200 54 NA 38 81 NA NA NA 
9710A001 2857070B1 3/6/1997 0.17 AS NA NA 6.3 <6.4 U NA NA NA NA <210 U 70 NA 79 <38 U NA NA NA 
9710A004 2857070B2 3/6/1997 0.17 CO NA NA <11 U <7.8 U NA NA NA NA <260 U 55 NA <15 U <49 U NA NA NA 

707A1 7/14/1999 0 5 CO 0 897 NA 5 92 0 014 J <0 142 U <0 052 U <0 05 U NA 4 18 0 255 NA 0 326 0 27 0 157 <1 92 U <0 047 U 

Sample ID Location ID 

707A1 7/14/1999 0.5 CO 0.897 NA 5.92 0.014 J <0.142 U <0.052 U <0.05 U NA 4.18 0.255 NA 0.326 0.27 0.157 <1.92 U <0.047 U 

707A1 7/14/1999 0.5 SO 11.85 NA 84.2 0.088 <0.28 U 0.25 <0.182 U NA 14.3 0.396 NA 0.627 0.392 0.838 <3.74 U <0.076 U 

707A1-A 7/14/1999 0.5 AS 0.268 NA 2.59 <0.022 U <0.071 U <0.066 U <0.065 U NA 6.12 0.274 NA 0.292 0.23 0.218 <2.35 U <0.054 U 

707A1-A 7/14/1999 0.5 SO 2.2 NA 17.8 0.02 <0.097 U <0.07 U <0.119 U NA 18 0.47 NA 0.792 0.517 0.374 <2.26 U <0.049 U 

707A1-B 7/14/1999 0.5 AS <0.042 U NA 0.456 <0.012 U 0.059 <0.045 U <0.044 U NA 11.9 0.429 NA 0.49 0.584 <0.051 U <1.57 U <0.038 U 

707A1-B 7/14/1999 0.5 SO <0.034 U NA 0.115 <0.033 U <0.063 U <0.114 U <0.054 U NA 19.1 0.49 NA 0.525 0.562 <0.091 U <4.07 U <0.094 U 

707A1-C 7/14/1999 0.5 CO 0.417 NA 2.65 <0.025 U 0.077 <0.072 U <0.053 U NA 4.33 0.273 NA 0.311 0.309 <0.134 U <2.7 U <0.068 U 

707A1-C 7/14/1999 0.5 SO <0.143 U NA 1.04 <0.03 U <0.077 U <0.1 U <0.079 U NA 16.1 0.43 NA 0.491 0.533 <0.118 U <3.51 U <0.079 U 

707A1-D 7/14/1999 0.5 AS <0.032 U NA 0.44 0.015 <0.031 U <0.037 U <0.032 U NA 4.99 0.223 NA 0.202 0.196 0.13 <1.31 U <0.031 U 

707A1-D 7/14/1999 0.5 SO <0.047 U NA 2.12 0.025 <0.046 U <0.056 U <0.046 U NA 17 0.418 NA 0.479 0.469 0.21 <2.01 U <0.103 U 

707A1-E 7/14/1999 0.5 AS <0.036 U NA <0.029 U <0.032 U <0.065 U <0.111 U <0.057 U NA 10.2 0.443 NA 0.489 0.597 <0.096 U <3.72 U <0.07 U 

707A1-E 7/14/1999 0.5 SO <0.184 U NA <0.022 U <0.026 U <0.052 U <0.088 U <0.082 U NA 22.9 0.462 NA 0.5 0.628 <0.1 U <3.06 U <0.082 U 

707A1-F 7/14/1999 0.5 AS <0.11 U NA <0.031 U <0.032 U <0.073 U <0.1 U <0.084 U NA 10.8 0.421 NA 0.514 0.514 <0.109 U <3.44 U <0.099 U 

707A1-F 7/14/1999 0.5 SO <0.035 U NA <0.026 U <0.033 U <0.062 U <0.124 U <0.054 U NA 20 0.458 NA 0.516 0.56 <0.09 U <7.86 U <0.044 U 

707A1-G 7/14/1999 0.5 AS <0.043 U NA 0.79 <0.015 U <0.037 U <0.052 U <0.038 U NA 9.05 0.384 NA 0.437 0.485 0.061 U <1.77 U <0.066 U 

707A1-G 7/14/1999 0 5 SO <0 082 U NA 0 7 <0 024 U <0 053 U <0 086 U <0 062 U NA 16 5 0 418 NA 0 457 0 479 <0 082 U <2 63 U <0 081 U707A1-G 7/14/1999 0.5 SO <0.082 U NA 0.7 <0.024 U <0.053 U <0.086 U <0.062 U NA 16.5 0.418 NA 0.457 0.479 <0.082 U <2.63 U <0.081 U 

707A1-H 7/14/1999 0.5 AS <0.03 U NA <0.01 U <0.029 U <0.033 U <0.056 U <0.046 U NA 10.7 0.435 NA 0.512 0.48 <0.076 U <3.28 U <0.045 U 

707A1-H 7/14/1999 0.5 SO <0.04 U NA <0.01 U 0.05 <0.094 U <0.056 U <0.037 U NA 18.3 0.422 NA 0.478 0.575 <0.063 U <1.91 U <0.053 U 

707A2 7/14/1999 0.5 AS <0.097 U NA 10.685 <0.019 U <0.097 U <0.063 U <0.074 U NA 9.225 0.38 NA 0.475 0.487 <0.116 U <2.24 U <0.043 U 

707A2 7/14/1999 0.5 SO <0.044 U NA 1.655 <0.016 U <0.042 U <0.056 U <0.04 U NA 21.2 0.444 NA 0.503 0.517 <0.072 U <1.885 U <0.056 U 

707A2-A 7/14/1999 0.5 AS <0.076 U NA 0.149 <0.021 U <0.051 U <0.069 U <0.053 U NA 9.12 0.383 NA 0.496 0.503 0<.077 U <2.63 U <0.068 U 

707A2-A 7/14/1999 0.5 SO <0.184 U NA 0.066 <0.024 U <0.05 U <0.087 U <0.081 U NA 21.8 0.478 NA 0.543 0.647 0<.1 U <3.04 U <0.032 U 

707A2-B 7/14/1999 0.5 AS <0.04 U NA 0.922 <0.01 U <0.032 U <0.04 U <0.032 U NA 9.74 0.393 NA 0.476 0.531 <0.049 U <2.17 U <0.061 U 

707A2-B 7/14/1999 0.5 SO <0.022 U NA 0.121 <0.021 U <0.038 U <0.076 U <0.035 U NA 20.4 0.454 NA 0.516 0.589 <0.057 U <2.65 U <0.039 U 

707A2-C 7/14/1999 0.5 AS <0.058 U NA 6.67 <0.013 U <0.061 U <0.046 U <0.053 U NA 9.61 0.39 NA 0.419 0.441 <0.079 U <1.6 U <0.055 U 

707A2-C 7/14/1999 0.5 SO <0.065 U NA 0.623 <0.019 U <0.045 U <0.071 U <0.05 U NA 21.7 0.439 NA 0.483 0.524 <0.066 U <2.32 U <0.031 U 

707A2-D 7/14/1999 0.5 AS <0.035 U NA 0.045 <0.013 U <0.031 U <0.044 U <0.032 U NA 10.6 0.419 NA 0.486 0.532 0.042 <1.57 U <0.065 U 

707A2-D 7/14/1999 0.5 SO <0.027 U NA <0.009 U <0.011 U <0.023 U <0.039 U <0.037 U NA 19.4 0.453 NA 0.522 0.544 <0.058 U <1.33 U <0.041 U 

707A2-E 7/14/1999 0.5 AS <0.082 U NA 0.703 <0.023 U <0.059 U <0.081 U <0.063 U NA 13.8 0.392 NA 0.499 0.537 <0.084 U <2.73 U <0.036 U 

707A2-E 7/14/1999 0.5 SO <0.117 U NA <0.014 U <0.015 U <0.032 U <0.055 U <0.052 U NA 20.8 0.48 NA 0.482 0.584 <0.092 U <1.81 U <0.093 U 

707A2-F 7/14/1999 0 5 AS <0 034 U NA <0 011 U <0 011 U <0 029 U <0 042 U <0 036 U NA 9 84 0 388 NA 0 512 0 5 <0 044 U <1 48 U <0 059 U707A2-F 7/14/1999 0.5 AS <0.034 U NA <0.011 U <0.011 U <0.029 U <0.042 U <0.036 U NA 9.84 0.388 NA 0.512 0.5 <0.044 U <1.48 U <0.059 U 

707A2-F 7/14/1999 0.5 SO <0.033 U NA <0.025 U <0.033 U <0.059 U <0.119 U <0.051 U NA 20.5 0.461 NA 0.677 0.683 <0.086 U <3.96 U <0.057 U 

707A2-G 7/14/1999 0.5 SO <0.073 U NA 0.456 <0.02 U <0.054 U <0.072 U <0.055 U NA 8.54 0.22 NA 0.221 0.279 <0.112 U <2.36 U <0.046 U 
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Table A-2: Phase II through Phase IV Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California (continued)
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Units pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/gSample ID Location ID
9710A004 707A2-H 7/14/1999 0.5 AS <0.178 U NA <0.022 U <0.021 U <0.05 U <0.071 U <0.077 U NA 9.85 0.421 NA 0.43 0.491 <0.093 U <2.52 U <0.049 U

707A2-H 7/14/1999 0.5 SO <0.038 U NA <0.012 U <0.016 U <0.034 U <0.057 U <0.036 U NA 22.8 0.414 NA 0.499 0.52 <0.052 U <1.87 U <0.066 U

707A3 7/14/1999 0.5 AS <0.102 U NA 19.045 <0.018 U <0.106 U <0.061 U <0.079 U NA 9.605 0.341 NA 0.428 0.481 0.102 <2.115 U <0.066 U

707A3 7/14/1999 0.5 SO <0.273 U NA 62.35 <0.023 U <0.199 U <0.086 U <0.168 U NA 18.75 0.465 NA 0.457 0.546 0.577 <2.89 U <0.072 U

707A3-A 7/14/1999 0.5 AS <0.027 U NA 1.48 <0.022 U <0.055 U <0.077 U <0.044 U NA 10 0.436 NA 0.471 0.53 0.083 <2.7 U <0.052 U

707A3-A 7/14/1999 0.5 SO <0.142 U NA 13.9 <0.025 U <0.131 U <0.092 U <0.106 U NA 17.7 0.457 NA 0.513 0.518 0.657 <3.26 U <0.047 U

707A3-B 7/14/1999 0.5 AS <0.112 U NA 11.6 <0.018 U <0.107 U <0.063 U <0.08 U NA 9.25 0.34 NA 0.43 0.443 0.16 <2.24 U <0.032 U

707A3 B 7/14/1999 0 5 SO <0 016 U NA <0 013 U <0 015 U <0 028 U <0 053 U <0 038 U NA 17 2 0 516 NA 0 516 0 539 <0 042 U <1 95 U <0 037 U707A3-B 7/14/1999 0.5 SO <0.016 U NA <0.013 U <0.015 U <0.028 U <0.053 U <0.038 U NA 17.2 0.516 NA 0.516 0.539 <0.042 U <1.95 U <0.037 U

707A3-C 7/14/1999 0.5 AS <0.036 U NA 0.246 <0.011 U <0.028 U <0.038 U <0.029 U NA 8.4 0.376 NA 0.479 0.484 <0.046 U <1.34 U <0.077 U

707A3-C 7/14/1999 0.5 SO <0.046 U NA 0.096 <0.014 U <0.03 U <0.046 U <0.044 U NA 16.1 0.417 NA 0.467 0.492 <0.055 U <1.55 U <0.023 U

707A3-D 7/14/1999 0.5 AS <0.029 U NA 0.227 <0.026 U <0.055 U <0.089 U <0.045 U NA 8.66 0.406 NA 0.431 0.563 <0.074 U <2.96 U <0.038 U

707A3-D 7/14/1999 0.5 SO <0.021 U NA 0.267 <0.009 U <0.018 U <0.028 U <0.026 U NA 18.7 0.46 NA 0.512 0.53 0.134 <0.967 U <0.035 U

707A3-E 7/14/1999 0.5 AS <0.038 U NA 0.032 <0.013 U <0.032 U <0.049 U <0.034 U NA 8.76 0.344 NA 0.43 0.457 <0.05 U <1.75 U <0.065 U

707A3-E 7/14/1999 0.5 SO <0.093 U NA <0.011 U <0.012 U <0.025 U <0.043 U <0.055 U NA 20.4 0.475 NA 0.524 0.591 <0.061 U <1.46 U <0.09 U

707A3-F 7/14/1999 0.5 AS <0.182 U NA 0.152 <0.023 U <0.051 U <0.077 U <0.078 U NA 11.9 0.424 NA 0.487 0.542 <0.099 U <2.63 U <0.057 U

707A3-F 7/14/1999 0.5 SO <0.031 U NA <0.25 U <0.03 U <0.056 U <0.106 U <0.047 U NA 20 0.442 NA 0.542 0.493 <0.08 U <3.73 U <0.07 U

707A3-G 7/14/1999 0.5 CO <0.078 U NA <0.025 U <0.021 U <0.054 U <0.072 U <0.058 U NA 7.12 0.337 NA 0.321 0.408 <0.079 U <2.46 U <0.032 U

707A3-G 7/14/1999 0.5 SO <0.082 U NA <0.022 U <0.024 U <0.053 U <0.087 U <0.062 U NA 18.6 0.418 NA 0.499 0.564 <0.082 U <2.84 U <0.04 U

707A3-H 7/14/1999 0.5 CO <0.034 U NA 0.024 <0.012 U <0.029 U <0.04 U <0.031 U NA 5.34 0.282 NA 0.324 0.345 <0.045 U <1.53 U <0.062 U

707A3-H 7/14/1999 0.5 SO <0.035 U NA <0.011 U <0.014 U <0.031 U <0.049 U <0.033 U NA 17.5 0.369 NA 0.454 0.509 <0.046 U <1.76 U <0.06 U

707A3-I 7/14/1999 0.5 AS <0.184 U NA 0.033 <0.024 U <0.05 U <0.073 U <0.078 U NA 12.3 0.415 NA 0.476 0.503 <0.098 U <2.66 U <0.063 U

707A3-I 7/14/1999 0.5 SO <0.155 U NA <0.019 U <0.022 U <0.043 U <0.07 U <0.07 U NA 19.2 0.491 NA 0.51 0.532 <0.086 U <2.42 U <0.095 U

707B1 7/14/1999 0 5 AS <0 031 U NA <0 022 U <0 021 U <0 047 U <0 079 U <0 04 U NA 8 86 0 422 NA 0 52 0 508 <0 07 U <2 9 U <0 048 U707B1 7/14/1999 0.5 AS <0.031 U NA <0.022 U <0.021 U <0.047 U <0.079 U <0.04 U NA 8.86 0.422 NA 0.52 0.508 <0.07 U <2.9 U <0.048 U

707B1 7/14/1999 0.5 SO <0.033 U NA <0.025 U <0.033 U <0.058 U <0.117 U <0.052 U NA 18.8 0.466 NA 0.55 0.576 <0.087 U <3.86 U <0.048 U

707B10 7/14/1999 0.5 CO <0.071 U NA <0.03 U <0.019 U <0.047 U <0.06 U <0.048 U NA 6.64 <0.261 U NA <0.305 U 0.356 <0.068 U <2.3 U <0.054 U

707B10 7/14/1999 0.5 SO <0.033 U NA 0.016 <0.013 U <0.028 U <0.047 U 0.029 U NA 20.7 <0.438 U NA <0.504 U 0.551 <0.078 U <1.6 U <0.074 U

707B2 7/14/1999 0.5 AS <0.076 U NA <0.021 U <0.021 U <0.049 U <0.073 U <0.057 U NA 12.5 0.408 NA 0.49 0.597 <0.075 U <2.4 U <0.031 U

707B2 7/14/1999 0.5 SO <0.093 U NA <0.25 U <0.028 U <0.063 U <0.096 U <0.07 U NA 19.9 0.417 NA 0.544 0.521 <0.091 U <3.25 U <0.044 U

707B3 7/14/1999 0.5 AS <0.036 U NA <0.011 U <0.011 U <0.027 U <0.037 U <0.028 U NA 8.58 0.349 NA 0.448 0.481 <0.046 U <1.3 U <0.073 U

707B3 7/14/1999 0.5 SO <0.039 U NA <0.013 U <0.016 U <0.034 U <0.055 U <0.036 U NA 19.8 0.418 NA 0.477 0.526 0.06 <1.84 U <0.064 U

707B4 7/14/1999 0.5 AS <0.03 U NA <0.022 U <0.024 U <0.049 U <0.086 U <0.06 U NA 10 0.371 NA 0.479 0.453 <0.093 U <4.8 U <0.035 U

707B4 7/14/1999 0.5 SO <0.169 U NA <0.021 U <0.022 U <0.048 U <0.083 U <0.077 U NA 19.6 0.443 NA 0.458 0.565 <0.095 U <2.78 U <0.069 U

707B5 7/14/1999 0.5 CO <0.048 U NA <0.013 U <0.013 U <0.033 U <0.04 U <0.037 U NA 4.58 0.243 NA 0.275 0.316 <0.052 U <1.6 U <0.065 U

707B5 7/14/1999 0.5 SO <0.054 U NA <0.023 U <0.026 U <0.054 U <0.086 U <0.053 U NA 9.08 0.292 NA 0.317 0.334 <0.081 U <3.03 U <0.036 U

707B6 7/14/1999 0.5 CO <0.026 U NA <0.018 U <0.02 U <0.041 U <0.069 U <0.035 U NA 4.89 0.37 NA 0.27 0.294 <0.06 U <2.5 U <0.056 U

707B6 7/14/1999 0.5 SO <0.033 U NA <0.012 U <0.013 U <0.03 U <0.045 U <0.048 U NA 9.97 0.267 NA 0.291 0.309 <0.044 U <1.62 U <0.068 U

707B7 7/14/1999 0.5 AS <0.078 U NA <0.024 U <0.022 U <0.051 U <0.072 U <0.058 U NA 8.13 0.375 NA 0.454 0.472 <0.077 U <2.4 U <0.025 U

707B7 7/14/1999 0 5 SO <0 181 U NA <0 022 U <0 026 U <0 051 U <0 088 U <0 083 U NA 21 0 413 NA 0 505 0 588 <0 099 U <2 82 U <0 069 U707B7 7/14/1999 0.5 SO <0.181 U NA <0.022 U <0.026 U <0.051 U <0.088 U <0.083 U NA 21 0.413 NA 0.505 0.588 <0.099 U <2.82 U <0.069 U

707B8 7/14/1999 0.5 CO <0.03 U NA <0.008 U <0.009 U <0.023 U <0.029 U <0.024 U NA 4.51 0.286 NA 0.291 0.268 <0.04 U <1.1 U <0.041 U

707B8 7/14/1999 0.5 SO <0.025 U NA <0.02 U <0.024 U <0.047 U <0.086 U <0.039 U NA 15 0.32 NA 0.4 0.401 <0.065 U <3.15 U <0.062 U

707B9 7/14/1999 0.5 CO <0.021 U NA <0.014 U <0.016 U <0.031 U <0.047 U <0.027 U NA 4.5 0.349 NA 0.291 0.374 <0.075 U <2 U NA
707B9 7/14/1999 0.5 SO <0.07 U NA <0.018 U <0.02 U <0.046 U <0.073 U <0.053 U NA 17.7 0.335 NA 0.387 0.386 <0.069 U <2.36 U NA
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Table A-2: Phase II through Phase IV Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California (continued)
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Units pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/gSample ID Location ID
9704R048 B506SS02 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA 0.01 NA NA NA NA NA
9704R049 B506SS01 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA 0.08 NA NA NA NA NA
9704R062 B506SS03 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA 0.01 NA NA NA NA NA
9704R064 B506SS04 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA 0.02 NA NA NA NA NA
9704R052 B506SS05 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA 0.06 NA NA NA NA NA
9704R051 B506SS06 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA -0.03 NA NA NA NA NA
9704R055 B506SS07 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA -0.03 NA NA NA NA NA
9704R054 B506SS08 1/22/1997 0 5 SO NA NA NA NA NA NA NA NA NA NA 0 04 NA NA NA NA NA9704R054 B506SS08 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA -0.04 NA NA NA NA NA
9704R058 B506SS09 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA 0.007 NA NA NA NA NA
9704R059 B506SS09 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA -0.06 NA NA NA NA NA
9705R084 B506SS10 1/28/1997 0 AS NA NA NA NA NA NA NA NA NA NA -0.04 NA NA NA NA NA
9705R091 B506SS10 1/28/1997 0.67 SO NA NA NA NA NA NA NA NA NA NA 0.003 NA NA NA NA NA
9705R085 B506SS11 1/28/1997 0 AS NA NA NA NA NA NA NA NA NA NA -0.03 NA NA NA NA NA
9705R090 B506SS11 1/28/1997 0.75 SO NA NA NA NA NA NA NA NA NA NA -0.07 NA NA NA NA NA
9704R063 B506SS12 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA -0.07 NA NA NA NA NA
9704R061 B506SS13 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA -0.08 NA NA NA NA NA
9704R060 B506SS14 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA -0.04 NA NA NA NA NA
9704R086 B506SS15 1/22/1997 0 AS NA NA NA NA NA NA NA NA NA NA 0.02 NA NA NA NA NA
9704R050 B506SS16 1/22/1997 0.5 SO NA NA NA NA NA NA NA NA NA NA 0.11 NA NA NA NA NA
9704R016 B507SS02 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 10 0.30 NA 0.28 0.42 NA NA NA
9704R017 B507SS03 1/20/1997 0.5 SO NA NA <0.03 U ND U NA NA NA NA 6 0.29 NA 0.34 0.35 NA NA NA
9704R018 B507SS04 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 7.4 0.35 NA 0.34 0.34 NA NA NA
9704R019 B507SS05 1/20/1997 0 5 SO NA NA 0 04 ND U NA NA NA NA 4 4 0 17 NA 0 22 0 25 NA NA NA9704R019 B507SS05 1/20/1997 0.5 SO NA NA 0.04 ND U NA NA NA NA 4.4 0.17 NA 0.22 0.25 NA NA NA
9704R020 B507SS06 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 7.7 0.25 NA 0.46 0.40 NA NA NA
9704R021 B507SS07 1/20/1997 0.5 SO NA NA 0.08 ND U NA NA NA NA 11 0.26 NA 0.40 0.31 NA NA NA
9704R022 B508SS01 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 6.3 0.25 NA 0.42 0.28 NA NA NA
9704R023 B508SS01 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 7.9 0.32 NA 0.33 0.27 NA NA NA
9704R028 B508SS02 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 8 0.32 NA 0.34 0.35 NA NA NA
9704R029 B508SS04 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 6.9 0.20 NA <0.009 U 0.23 NA NA NA
9704R027 B508SS05 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 8.2 0.30 NA 0.30 0.29 NA NA NA
9704R026 B508SS06 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 7.3 0.33 NA 0.33 0.40 NA NA NA
9704R025 B508SS07 1/20/1997 0.5 SO NA NA <0.03 U ND U NA NA NA NA 6.1 0.24 NA 0.24 0.35 NA NA NA
9704R024 B508SS08 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 9.6 0.44 NA 0.48 0.56 NA NA NA
9704R012 B509SS01 1/20/1997 0.5 SO NA NA 0.05 ND U NA NA NA NA 7.1 0.31 NA 0.49 0.49 NA NA NA
9704R011 B509SS02 1/20/1997 0.5 SO NA NA <0.03 U ND U NA NA NA NA 7 0.29 NA 0.35 0.38 NA NA NA
9704R009 B509SS03 1/20/1997 0.5 SO NA NA 0.08 ND U NA NA NA NA 15 0.27 NA 0.31 0.23 NA NA NA
9704R010 B509SS04 1/20/1997 0.5 SO NA NA 0.10 ND U NA NA NA NA 8.6 0.30 NA 0.29 0.24 NA NA NA
9705R083 B509SS05 1/20/1997 0 5 AS NA NA <0 02 U ND U NA NA NA NA 3 9 0 23 NA 0 33 0 30 NA NA NA9705R083 B509SS05 1/20/1997 0.5 AS NA NA <0.02 U ND U NA NA NA NA 3.9 0.23 NA 0.33 0.30 NA NA NA
9704R001 B510ASS01 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 5.5 0.25 NA 0.25 0.41 NA NA NA
9704R002 B510ASS02 1/20/1997 0.5 SO NA NA <0.05 U ND U NA NA NA NA 11 0.29 NA 0.31 0.33 NA NA NA
9704R003 B510SS01 1/20/1997 0.5 SO NA NA <0.03 U ND U NA NA NA NA 5.6 0.29 NA 0.24 0.26 NA NA NA
9704R004 B510SS02 1/20/1997 0.5 SO NA NA <0.03 U ND U NA NA NA NA 7.7 0.26 NA 0.26 0.26 NA NA NA
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Table A-2: Phase II through Phase IV Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California (continued)
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Units pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/gSample ID Location ID
9704R005 B510SS03 1/20/1997 0.5 SO NA NA 0.05 ND U NA NA NA NA 7.1 0.27 NA 0.24 0.34 NA NA NA
9704R006 B510SS04 1/20/1997 0.5 SO NA NA 0.03 ND U NA NA NA NA 8.3 0.28 NA 0.38 0.36 NA NA NA
9704R007 B510SS05 1/20/1997 0.5 SO NA NA 0.04 ND U NA NA NA NA 10 0.29 NA 0.30 0.34 NA NA NA
9704R008 B510SS06 1/20/1997 0.5 SO NA NA <0.03 U ND U NA NA NA NA 7.7 0.20 NA 0.18 0.28 NA NA NA
9704R013 B517SS01 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 8.4 0.20 NA 0.33 0.34 NA NA NA
9704R014 B517SS02 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 7 0.6 NA 0.81 0.96 NA NA NA
9704R015 B517SS03 1/20/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 9.1 0.41 NA 0.43 0.53 NA NA NA
9704R057 B529SS01 1/22/1997 0 5 SO NA NA 0 15 ND U NA NA NA NA 13 0 42 NA 0 45 0 49 NA NA NA9704R057 B529SS01 1/22/1997 0.5 SO NA NA 0.15 ND U NA NA NA NA 13 0.42 NA 0.45 0.49 NA NA NA
9704R056 B529SS02 1/22/1997 0.5 SO NA NA 0.05 ND U NA NA NA NA 6.5 0.30 NA 0.33 0.40 NA NA NA
9704R065 B529SS03 1/22/1997 0.5 SO NA NA 0.05 ND U NA NA NA NA 7.2 0.38 NA 0.40 0.41 NA NA NA
9704R066 B529SS04 1/22/1997 0.5 SO NA NA 0.07 ND U NA NA NA NA 8.8 0.41 NA 0.49 0.64 NA NA NA
9704R043 B707SS01 1/22/1997 0.5 SO NA NA <0.08 U ND U NA NA NA NA 7.8 0.22 NA 0.21 0.18 NA NA NA
9704R031 B707SS017 1/21/1997 0.5 SO NA NA 0.17 ND U NA NA NA NA 8.6 0.12 NA 0.17 0.22 NA NA NA
9704R032 B707SS018 1/21/1997 0.5 SO NA NA 0.05 ND U NA NA NA NA 6.6 0.15 NA 0.19 0.26 NA NA NA
9704R033 B707SS019 1/21/1997 0.5 SO NA NA 0.07 ND U NA NA NA NA 7.2 0.22 NA 0.22 0.19 NA NA NA
9704R044 B707SS02 1/22/1997 0.5 SO NA NA <0.04 U ND U NA NA NA NA 7.3 0.22 NA 0.24 0.19 NA NA NA
9704R034 B707SS020 1/21/1997 0.5 SO NA NA 0.06 ND U NA NA NA NA 9.1 0.23 NA 0.32 0.22 NA NA NA
9704R035 B707SS021 1/22/1997 0.5 SO NA NA 0.04 ND U NA NA NA NA 8.1 0.29 NA 0.25 0.22 NA NA NA
9704R036 B707SS022 1/22/1997 0.5 SO NA NA 0.10 ND U NA NA NA NA 7.1 0.19 NA 0.22 0.42 NA NA NA
9704R037 B707SS023 1/22/1997 0.5 SO NA NA 0.10 ND U NA NA NA NA 9.3 0.26 NA 0.27 0.34 NA NA NA
9704R038 B707SS024 1/22/1997 0.5 SO NA NA 0.10 ND U NA NA NA NA 8.8 0.19 NA 0.23 0.26 NA NA NA
9704R039 B707SS025 1/22/1997 0.5 SO NA NA 0.05 ND U NA NA NA NA 7.7 0.21 NA 0.20 0.24 NA NA NA
9704R040 B707SS026 1/22/1997 0 5 SO NA NA 0 07 ND U NA NA NA NA 9 7 0 27 NA 0 32 0 32 NA NA NA9704R040 B707SS026 1/22/1997 0.5 SO NA NA 0.07 ND U NA NA NA NA 9.7 0.27 NA 0.32 0.32 NA NA NA
9704R041 B707SS027 1/22/1997 0.5 SO NA NA 0.07 ND U NA NA NA NA 10 0.25 NA 0.28 0.15 NA NA NA
9704R042 B707SS027 1/22/1997 0.5 SO NA NA 0.06 ND U NA NA NA NA 10 0.25 NA 0.26 0.32 NA NA NA
9704R045 B707SS03 1/22/1997 0.5 SO NA NA 0.06 ND U NA NA NA NA 8.8 0.19 NA 0.26 0.24 NA NA NA
9705R082 B707SS04 1/28/1997 0.83 AS NA NA <0.5 U ND U NA NA NA NA 4.7 0.20 NA 0.24 0.17 NA NA NA
9705R088 B707SS04 1/28/1997 0.83 SO NA NA <0.09 U ND U NA NA NA NA 2.7 <0.01 U NA <0.009 U <0.11 U NA NA NA
9705R081 B707SS05 1/28/1997 0 AS NA NA <0.06 U ND U NA NA NA NA 13 0.51 NA 0.72 0.88 NA NA NA
9705R080 B707SS06 1/28/1997 0 AS NA NA <0.05 U ND U NA NA NA NA 8.7 0.43 NA 0.49 0.46 NA NA NA
9705R079 B707SS07 1/28/1997 0 AS NA NA <0.06 U ND U NA NA NA NA 9.6 0.38 NA 0.70 0.41 NA NA NA
9705R078 B707SS08 1/28/1997 0 AS NA NA 0.02 ND U NA NA NA NA 5 0.19 NA 0.26 0.27 NA NA NA
97053R077 B707SS09 1/28/1997 0 AS NA NA <0.08 U ND U NA NA NA NA 9.4 0.67 NA 0.79 0.72 NA NA NA
9705R076 B707SS10 1/28/1997 0 AS NA NA 0.10 ND U NA NA NA NA 9.8 0.56 NA 0.68 0.66 NA NA NA
9705R075 B707SS11 1/28/1997 0 AS NA NA <0.11 U ND U NA NA NA NA 7.4 0.42 NA 0.70 0.66 NA NA NA
9705R073 B707SS12 1/27/1997 0.29 AS NA NA 0.07 ND U NA NA NA NA 5.7 0.30 NA 0.41 0.40 NA NA NA
9705R072 B707SS13 1/27/1997 0.17 AS NA NA <0.09 U ND U NA NA NA NA 9.3 0.57 NA 0.69 0.81 NA NA NA
9705R071 B707SS14 1/27/1997 0 25 AS NA NA 0 15 ND U NA NA NA NA 3 6 0 14 NA 0 24 0 17 NA NA NA9705R071 B707SS14 1/27/1997 0.25 AS NA NA 0.15 ND U NA NA NA NA 3.6 0.14 NA 0.24 0.17 NA NA NA
9704R089 B707SS14 1/28/1997 0.75 SO NA NA <0.06 U ND U NA NA NA NA 16 0.40 NA 0.54 0.46 NA NA NA
9705R070 B707SS15 1/27/1997 0.21 AS NA NA 1.4 ND U NA NA NA NA 8.7 0.57 NA 0.89 0.55 NA NA NA
9705R069 B707SS16 1/27/1997 0.25 AS NA NA 0.86 ND U NA NA NA NA 7.2 0.42 NA 0.48 0.41 NA NA NA

SS-10-IR02 IR02TP01 - 20'-40' 7/1/93-7/25/93 0 SO NA 1456.9 NA NA NA NA NA 1634.6 NA 1705.5 NA NA NA NA NA NA
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Table A-2: Phase II through Phase IV Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California (continued)
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Units pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/g pCi/gSample ID Location ID
SS-11-IR02 IR02TP01 - 60'-80' 7/1/93-7/25/93 0 SO NA 10063 NA NA NA NA NA 10502 NA 10269 NA NA NA NA NA NA
SS-9-IR02 IR02TP10 7/1/93-7/25/93 0 SO NA 10607 NA NA NA NA NA 12104 NA 12250 NA NA NA NA NA NA
SS-1-IR02 IR02TP11 7/1/93-7/25/93 0 SO NA 1345.4 NA NA NA NA NA 1634.5 NA 1806.6 NA NA NA NA NA NA
SS-2-IR02 IR02TP12 7/1/93-7/25/93 0 SO NA 1226.7 NA NA NA NA NA 1386.9 NA 1539.8 NA NA NA NA NA NA
SS-5-IR02 IR02TP15 7/1/93-7/25/93 0 SO NA 466.29 NA NA NA NA NA 568.71 NA 661.65 NA NA NA NA NA NA
SS-3-IR02 IR02TP17 7/1/93-7/25/93 0 SO NA 33.25 NA NA NA NA NA 40.45 NA 53.64 NA NA NA NA NA NA
SS-3-IR02 IR02TP17 7/1/93-7/25/93 0 SO NA 24.62 NA NA NA NA NA 30.31 NA 46.78 NA NA NA NA NA NA
SS-4-IR02 IR02TP21 7/1/93-7/25/93 0 SO NA 1356 NA NA NA NA NA 1680.2 NA 1999.4 NA NA NA NA NA NA
SS-6-IR02 IR02TP22 7/1/93-7/25/93 0 SO NA 1769.5 NA NA NA NA NA 2022.2 NA 2790.7 NA NA NA NA NA NA
SS-6-IR02 IR02TP22 7/1/93-7/25/93 0 SO NA 3175.3 NA NA NA NA NA 3503.1 NA 5414.8 NA NA NA NA NA NA
SS-7-IR02 IR02TP23 7/1/93-7/25/93 0 SO NA 12810 NA NA NA NA NA 15873 NA 20949 NA NA NA NA NA NA
SS-8-IR02 IR02TP25 7/1/93-7/25/93 0 SO NA 2044.1 NA NA NA NA NA 2191.9 NA 2372.9 NA NA NA NA NA NA

Number of Analyses: 75 13 146 146 80 75 75 13 146 159 21 146 146 75 75 73
Number of Detections: 5 13 74 7 4 1 1 13 143 155 21 139 142 15 0 0
Minimum: 0.268 25 0.016 0.014 0.059 0.25 0.029 30 1.9 0 -0.08 0.17 0.15 0.042 0 0
Maximum: 11.85 12810 7000 22 130 0.25 0.029 15873 1200 20949 43 120 87 0.838 0 0
Median: 0.897 1457 0.15 0.025 0.6885 0.25 0.029 1680 9.25 0 0.003 0.45 0.4585 0.157
Arithmetic Mean: 3.126 3568 224.19 3 33 0 0 4090 24 401 2.12 3 2 0.254
Standard Deviation: 4.94 4447 1090.85 8.30 64.76 5187 116.0 2170 9.37 13.74 10.76 0.246
Notes:
pCi/g = picocuries per gram
SO = soil
CO = concrete
AS = asphalt
< = not detected above laboratory reporting limit
ND = not detected with no laboratory reporting limit
U = Nondetected (numerical value is the reporting limit)
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Table A-3.  Soil Gamma Spectroscopy Results for Phase V Radiological Investigation at Parcel E, Hunters Point Shipyard, San Francisco, California (continued)

137Cs 90Sr 226Ra 241Am 60Co 137Cs 90Sr2 226Ra 241Am 60Co Grid Date Time 137Cs 90Sr2 226Ra
1 10/3/2002 13:00:00 2.429 1.353 0.172 Class 1 0.209 -0.176 1.092 0.201 0.000 1 3/27/2002 13:25:00 0.077 0.279 0.506
2 10/3/2002 13:05:00 0.079 1.742 0.115 Class 2 0.798 -0.176 1.858 0.184 0.000 2 3/28/2002 7:05:00 0.027 0.098 1.303
3 10/3/2002 13:10:00 0.100 1.474 0.225 Shack 79 0.049 -0.176 1.137 0.173 0.000 3 3/4/2002 10:00:00 0.041 0.149 0.519
4 10/3/2002 13:15:00 0.076 2.863 0.181 506 -0.007 -0.176 0.518 0.128 0.000 4 3/28/2002 8:40:00 0.045 0.163 0.714
5 10/3/2002 13:20:00 0.085 2.377 0.148 529 0.011 0.331 -0.047 0.094 0.000 5 3/28/2002 10:45:00 0.016 0.058 0.462
6 10/3/2002 13:25:00 0.083 2.292 0.151 414 -0.012 -0.176 0.818 0.000 0.000 6 3/28/2002 11:15:00 0.042 0.152 1.058
7 10/3/2002 13:30:00 0.028 2.953 0.119 507 0.000 -0.176 -0.053 0.000 0.000 7 3/28/2002 11:25:00 0.017 0.062 0.482
8 10/3/2002 13:35:00 0.276 2.013 0.034 508 -0.008 -0.176 0.664 0.000 0.000 8 3/27/2002 12:35:00 0.065 0.236 0.711
9 10/3/2002 13:40:00 0.138 2.101 0.391 509 -0.007 -0.176 -0.818 0.000 0.000 9 3/28/2002 13:00:00 0.023 0.083 0.990

10 10/3/2002 13:45:00 0.041 1.420 0.160 510/510A -0.021 -0.176 0.233 0.000 0.000 10 3/28/2002 13:10:00 0.050 0.181 0.819
11 10/3/2002 13:50:00 0.060 1.956 0.237 517 -0.001 -0.176 -0.818 0.000 0.034 11 3/28/2002 13:15:00 0.071 0.257 0.934
12 10/3/2002 13:55:00 0.075 1.931 0.197 701 -0.011 -0.176 0.745 0.000 0.000 12 3/28/2002 13:20:00 0.073 0.265 0.678
13 10/3/2002 14:00:00 0.052 1.401 0.312 -0.028 -0.176 0.046 0.000 0.000 13 3/29/2002 7:30:00 0.072 0.261 0.836
14 10/3/2002 14:05:00 0.044 1.297 0.069 14 3/29/2002 7:45:00 0.068 0.247 1.386
15 10/3/2002 14:10:00 0.229 1.521 0.358 15 3/29/2002 7:50:00 0.064 0.232 0.795
16 10/3/2002 14:15:00 0.317 1.867 0.339 137Cs 90Sr2 226Ra 241Am 60Co 16 3/29/2002 11:00:00 0.026 0.094 0.887

Mean 0.257 1.910 0.201 0.209 -0.176 1.092 0.201 0.000 Mean 0.049 0.176 0.818

137Cs 90Sr 226Ra 241Am 60Co
1 10/4/2002 7:00:00 0.319 1.902 0.196 Notes:
2 10/4/2002 7:05:00 0.111 2.243 0.092 1 Analytical results for 137Cs and 226Ra from on-site laboratory
3 10/4/2002 7:10:00 0.288 3.343 0.205 2 10 percent of samples were analyzed by off-site laboratory for 137Cs, 
4 10/4/2002 7:15:00 7.713 4.467 0.048 90Sr, and 226Ra; ratio of 90Sr to 137Cs results from off-site laboratory 
5 10/4/2002 7:20:00 0.213 2.807 0.092 was used to estimate 90Sr concentrations for the 90 percent of the 
6 10/4/2002 7:25:00 0.719 2.638 0.131 samples that were not analyzed directly for 90Sr.
7 10/4/2002 7:30:00 0.028 3.829 0.145 3 Net results present the mean concentrations for each grid less the 
8 10/4/2002 7:35:00 2.595 1.770 0.101 mean background concentration (from reference area).
9 10/4/2002 7:40:00 0.161 2.397 0.333 Sample numbers 1 through 16 in each grid represent the systematic 

10 10/4/2002 7:45:00 0.217 2.431 0.248 soil samples; sample numbers greater than 16 represent biased soil
11 10/4/2002 7:50:00 0.094 3.901 0.043 samples (many of which were associated with point source anomalies)
12 10/4/2002 7:55:00 0.297 2.387 0.051 Sample results shown in red text exceed the release criterion
13 10/4/2002 8:00:00 0.112 3.323 0.375 All sample results are in picocuries per gram (pCi/g)
14 10/4/2002 8:05:00 0.321 2.176 0.168 *<MDA = sample results less than minimum detectable activity
15 10/4/2002 8:10:00 0.243 1.759 0.338
16 10/4/2002 8:15:00 0.111 1.436 0.373 137Cs 90Sr2 226Ra 241Am 60Co

Mean 0.846 2.675 0.184 0.798 -0.176 1.858 0.184 0.000

137Cs 90Sr 226Ra 241Am 60Co
1 3/4/2002 13:20:00 0.137 1.901 0.110

2 3/4/2002 13:35:00 0.057 2.007 0.236 137Cs 90Sr2 226Ra 241Am 60Co
Mean 0.097 1.954 0.173 0.049 -0.176 1.137 0.173 0.000

137Cs 90Sr 226Ra 241Am 60Co
1 2/28/2002 15:20:00 0.033 1.184 0.045
2 2/28/2002 15:30:00 0.069 2.175 0.106
3 2/28/2002 16:00:00 0.067 2.102 0.062
4 2/28/2002 16:02:00 0.037 1.023 0.122
5 2/28/2002 16:05:00 0.050 1.331 0.141
6 2/28/2002 16:07:00 0.017 0.599 0.188
7 2/28/2002 16:15:00 0.023 0.737 0.187
8 2/28/2002 16:25:00 0.033 1.297 0.104
9 2/28/2002 16:27:00 0.045 1.576 0.197 137Cs 90Sr2 226Ra 241Am 60Co

Mean 0.041 1.336 0.128 -0.007 -0.176 0.518 0.128 0.000
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Table A-3.  Soil Gamma Spectroscopy Results for Phase V Radiological Investigation at Parcel E, Hunters Point Shipyard, San Francisco, California (continued)

137Cs 90Sr 226Ra 241Am 60Co
1 3/4/2002 10:00:00 0.074 0.906 0.051
2 3/4/2002 10:05:00 0.067 0.507 0.794 0.145

CORNER 3/5/2002 15:30:00 0.039 0.610 0.087 137Cs 90Sr2 226Ra 241Am 60Co
Mean 0.060 0.507 0.770 0.094 0.011 0.331 -0.047 0.094 0.000

137Cs 90Sr 226Ra 241Am 60Co
1 10/24/2002 14:30:00 0.043 1.822
2 10/28/2002 14:20:00 0.030 1.449 137Cs 90Sr2 226Ra 241Am 60Co

Mean 0.037 1.635 -0.012 -0.176 0.818 0.000 0.000

137Cs 90Sr 226Ra 241Am 60Co
A 2/28/2002 11:00:00 0.018 0.532
B 2/28/2002 11:15:00 0.042 0.663

C (24, 25) 2/28/2002 11:25:00 0.024 0.891
C (26, 27) 2/28/2002 11:30:00 0.127 1.058

D 2/28/2002 11:30:00 0.031 0.680 137Cs 90Sr2 226Ra 241Am 60Co
Mean 0.048 0.765 0.000 -0.176 -0.053 0.000 0.000

137Cs 90Sr 226Ra 241Am 60Co
A 2/28/2002 14:25:00 0.021 0.475
B 2/28/2002 14:40:00 0.099 4.402
C 2/28/2002 14:50:00 0.020 0.468
D 2/28/2002 15:10:00 0.021 0.580 137Cs 90Sr2 226Ra 241Am 60Co

Mean 0.040 1.481 -0.008 -0.176 0.664 0.000 0.000

137Cs 90Sr 226Ra 241Am 60Co
1 2/28/2002 11:40:00 0.0632
2 2/28/2002 13:25:00 0.0421
3 2/28/2002 13:35:00 0.0337
4 2/28/2002 13:35:00 0.0326
5 2/28/2002 14:10:00 0.0272
6 2/28/2002 14:20:00 0.0482 137Cs 90Sr2 226Ra 241Am 60Co

Mean 0.041 -0.007 -0.176 -0.818 0.000 0.000

137Cs 90Sr 226Ra 241Am 60Co
1 3/1/2002 9:58:00 0.0406 0.842
2 3/1/2002 10:10:00 0.0224 1.304
3 3/1/2002 10:24:00 0.0382 0.870
4 3/1/2002 10:36:00 0.0170 1.644
5 3/1/2002 10:46:00 0.0174 0.595 137Cs 90Sr2 226Ra 241Am 60Co

Mean 0.027 1.051 -0.021 -0.176 0.233 0.000 0.000

137Cs 90Sr 226Ra 241Am 60Co
1 3/1/2002 14:00:00 0.072 0.044
2 3/1/2002 14:10:00 0.023 0.025 137Cs 90Sr2 226Ra 241Am 60Co

Mean 0.048 0.034 -0.001 -0.176 -0.818 0.000 0.034

137Cs 90Sr 226Ra 241Am 60Co
520 S-1 3/1/2002 15:00:00 0.056 1.978
520 S-2 3/1/2002 15:05:00 0.017 1.669
520 S-3 3/1/2002 15:15:00 0.040 1.041 137Cs 90Sr2 226Ra 241Am 60Co

Mean 0.038 1.563 -0.011 -0.176 0.745 0.000 0.000
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Table A-3.  Soil Gamma Spectroscopy Results for Phase V Radiological Investigation at Parcel E, Hunters Point Shipyard, San Francisco, California (continued)

137Cs 90Sr 226Ra 241Am 60Co
1 3/4/2002 15:00:00 0.013 1.206
2 3/4/2002 15:16:00 0.025 0.777
3 3/4/2002 15:25:00 0.028 0.623
4 3/4/2002 15:40:00 0.014 1.022
5 3/4/2002 15:50:00 0.016 0.802
6 3/4/2002 16:05:00 0.009 0.857

1@12" 3/19/2002 8:30:00 0.018 0.877
2@12" 3/19/2002 9:50:00 0.030 0.604
3@12" 3/19/2002 10:20:00 0.018 0.871
4@12" 3/18/2002 16:00:00 0.039 1.085
5@12" 3/19/2002 10:50:00 0.021 1.109
6@12" 3/18/2002 16:00:00 0.015 0.530 137Cs 90Sr2 226Ra 241Am 60Co

Mean 0.021 0.864 -0.028 -0.176 0.046 0.000 0.000

137Cs 90Sr 226Ra 239Pu 235U
Triangle API 0.365 2.540 0.519
Triangle APK 0.303 3.891 0.667
Triangle AQI 0.593 3.755 0.553
Triangle AQJ 0.372 3.082 0.512
Triangle ARI 1.882 3.798 0.555
Triangle ASI 6.921 3.754 0.856
Triangle ATI 113.960 6.640 1.615

Pad A 0.204 -0.119 3.177 0.004 0.322
Pad B 0.085 1.575 0.301
Pad C 0.079 1.259 0.239
Pad D 0.141 3.892 0.378
Pad E 0.049 2.325 0.300
Pad F 0.079 2.439 0.281
Pad G 0.277 -0.154 1.727 0.025 0.661
Pad H 0.206 1.740 0.142
Pad I 0.086 2.692 0.483
Pad J 0.122 3.688 0.706
Pad K 0.087 3.095 0.301
Pad L 0.074 1.356 0.285

Mean 6.626 -0.137 2.970 0.014 0.509

137Cs 226Ra
Grid A 0.214 2.759
Grid B 0.157 3.466
Grid C 1.039 3.748
Grid D 0.595 4.205
Grid E 0.137 4.142

Mean 0.428 3.664
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Table A-4: Groundwater Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California
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Table A-4: Groundwater Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California (conitnued)
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Table A-4: Groundwater Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California (conitnued)
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Table A-4: Groundwater Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California (conitnued)
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Table A-4: Groundwater Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California (conitnued)
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Table A-4: Groundwater Radionuclide Results at Parcel E, Hunters Point Shipyard, San Francisco, California (conitnued)

Sa
m

pl
e D

at
e

Aq
ui

fe
r

UnitsLocation IDSample ID

NI
OB

IU
M-

95

pCi/L

RA
DI

UM
-2

26

pCi/L

PO
TA

SS
IU

M-
40

pCi/L

PR
OT

AC
TI

NI
UM

-2
34

pCi/L

SC
AN

DI
UM

-4
6

pCi/L

SI
LV

ER
-1

10

pCi/L

RA
DI

UM
-2

28

pCi/L

RU
TH

EN
IU

M 
10

6

pCi/L

TH
AL

LI
UM

-2
08

pCi/L

TH
OR

IU
M-

22
7

pCi/L

SO
DI

UM
-2

2

pCi/L

ST
RO

NT
IU

M-
90

pCi/L

UR
AN

IU
M-

23
4

pCi/L

TH
OR

IU
M-

23
4

pCi/L

TR
IT

IU
M

pCi/L

ZI
NC

-6
5

pCi/L

PL
UT

ON
IU

M-
23

9

pCi/L

UR
AN

IU
M-

23
5

pCi/L

UR
AN

IU
M 

23
8

pCi/L

Page 6 of 6



 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\FinalParcelE_RA.docx 

ERRG-6011-0000-0006.A1  

Appendix B. Parcel E Risk Screening Analysis



 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-B_Risk\App-B_Risk-Screen.doc 

B-i 

Table of Contents 

SECTION B1. PURPOSE ...................................................................................................................... B-1 

SECTION B2. RADIOLOGICAL RISK ASSESSMENT METHODOLOGY ................................ B-2 
B2.1. RESRAD ............................................................................................................................... B-3 

B2.1.1. Averaging Time for Noncarcinogens and Body Weight .......................................... B-4 
B2.1.2. Body Surface Area and Soil Adherence Factor ........................................................ B-4 
B2.1.3. Exposure Frequency and Exposure Time ................................................................. B-4 
B2.1.4. Exposure Duration .................................................................................................... B-5 
B2.1.5. Inhalation Rate ......................................................................................................... B-5 
B2.1.6. Soil Ingestion Rate ................................................................................................... B-6 

SECTION B3. CONCEPTUAL SITE MODEL .................................................................................. B-7 
B3.1. Sources of Site Contaminants ................................................................................................ B-7 
B3.2. Affected Environmental Media ............................................................................................. B-7 
B3.3. Potentially exposed receptors ................................................................................................ B-7 
B3.4. Exposure Pathways ................................................................................................................ B-8 

B3.4.1. External Radiation Pathway ..................................................................................... B-8 
B3.4.2. Soil Ingestion Pathway ............................................................................................. B-8 
B3.4.3. Inhalation Pathway ................................................................................................... B-9 
B3.4.3. Drinking Water Ingestion Pathway .......................................................................... B-9 

SECTION B4. RADIONUCLIDES OF CONCERN ......................................................................... B-10 

SECTION B5. EXPOSURE ASSESSMENT ..................................................................................... B-11 
B5.1. Exposure Points and Exposure Point Concentrations.......................................................... B-11 
B5.2. RESRAD ............................................................................................................................. B-12 

SECTION B6. RISK ASSESSMENT RESULTS .............................................................................. B-13 
B6.1. Combined Chemical and Radiological Risk ........................................................................ B-13 
B6.2. Critical Pathway Evaluation ................................................................................................ B-14 
B6.3. Critical Isotope Evaluation .................................................................................................. B-14 
B6.4. Cover Depth ........................................................................................................................ B-14 

SECTION B7. UNCERTAINTY ANALYSIS.................................................................................... B-16 

SECTION B8. REFERENCES ............................................................................................................ B-18



 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-B_Risk\App-B_Risk-Screen.doc 

B-ii 

List of Figures 

Figure B-1. Conceptual Site Model 

List of Tables 

Table B-1. Default and Modified RESRAD Input Parameters 

Table B-2. Sites and Selected Parameters for Parcel E Radiological FS Analysis 

Table B-3. Residual Remedial Goals 

Table B-4. Radionuclide Soil Data Statistical Summary 

Table B-5 Radionuclide Risk Results, Planned Reuse Exposure Scenario 

Table B-6. Radionuclide Risk Results, Residential Exposure Scenario  

Table B-7. Combined Risk for Radiologically Impacted Soil Sites Based on Planned Reuse 

Table B-8. Critical Exposure Scenario and Isotope Evaluation Results 

Table B-9. Cover Depth Evaluation Results 

List of Attachments 

Attachment B1. RESRAD Modeling and Risk Calculations (provided on compact disc only) 

 



 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-B_Risk\App-B_Risk-Screen.doc 

B-iii 

Acronyms and Abbreviations 

137Cs cesium-137 
226Ra radium-226 
90Sr strontium-90 

5 UCL 95 percent upper confidence limit 

ANL Argonne National Laboratory  

EPA U.S. Environmental Protection Agency 
EPCs exposure point concentrations 
ERRG Engineering/Remediation Resources Group, Inc. 

FS Feasibility Study 

HHRA human health risk assessment 

IF indoor fraction 
IR Installation Restoration 

m3/yr cubic meter per year 

Navy Department of the Navy 
NRC U.S. Nuclear Regulatory Commission 
NRDL Naval Radiological Defense Laboratory 
NUREG Nuclear Regulatory Commission Regulation 

OF outdoor fraction 

pCi/g picocuries per gram 

RAGS Risk Assessment Guidance for Superfund 
RESRAD Residual Radioactivity (Model) 
RI Remedial Investigation 
RMEs reasonable maximum exposures 
ROCs radionuclides of concern 

SFRA San Francisco Redevelopment Agency 
Shaw Shaw Environmental, Inc. 



 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-B_Risk\App-B_Risk-Screen.doc 

B-1 

Section B1. Purpose 

The Department of the Navy (Navy), U.S. Environmental Protection Agency (EPA), and California 
Department of Toxic Substances Control held a number of focused meetings in 2004 and agreed upon risk 
assessment methodologies for soil and groundwater that were used for the nonradiological human health 
risk assessment (HHRA) in the Final Revised Parcel E Remedial Investigation (RI) Report (Barajas & 
Associates, Inc., 2008).  The methodologies were applied to the analyses discussed in this appendix. 

This appendix presents the methodology and evaluations used to estimate the dose and risk to future 
Parcel E residents and recreational users.  The objectives of this appendix are to: 

 Identify the critical exposure pathways and radiological contaminants that pose primary health 
concerns. 

 Identify the exposure pathways and radiological contaminants that pose little or no threat to 
human health. 

 Estimate the potential dose and risks to human health from radiological contaminants associated 
with potential future land-use scenarios. 

The remainder of this appendix is organized as follows: 

 Section B2 presents an overview of the methodology used for the risk analysis. 
 Section B3 discusses the conceptual site model for Parcel E. 
 Section B4 presents the data evaluation and identification of radionuclides of concern (ROCs). 
 Section B5 presents the exposure assessment. 
 Section B6 presents the risk assessment results. 
 Section B7 summarizes the uncertainty analysis. 
 Section B8 presents the references cited in this appendix.  

Figures, tables, and attachments are presented after Section B8. 
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Section B2. Radiological Risk Assessment 
Methodology 

The computer code Residual Radioactive (RESRAD) Model Version 6.5 (Argonne National Laboratory 
[ANL], 2009) was used to perform dose and risk modeling of radiologically impacted sites at Parcel E.  
RESRAD uses the isotopes specified as ROCs and automatically includes the long-lived daughter 
products of these isotopes, specifically lead-210, which is a daughter product of radium-226 (226Ra). 

RESRAD was used to analyze the exposure scenarios that match the planned reuse of Parcel E, based 
upon the amended redevelopment plan for HPS (San Francisco Redevelopment Agency [SFRA], 2010).  
The reuses relevant to the Parcel E redevelopment blocks are mixed use and open space, as shown on 
Figure 2 of the Radiological Addendum.  The two exposure scenarios applicable to these planned reuses 
are residential and recreational.  As discussed in Section 2.4.3 of the Radiological Addendum, the 
residential receptor is evaluated for redevelopment blocks planned for mixed use, which may include 
residential reuse, and the recreational receptor is evaluated for redevelopment blocks planned for open 
space reuse.  As discussed in Section 2.1.1 of the Radiological Addendum, the redevelopment plan for 
HPS was amended in 2010, and these receptors are consistent with those evaluated in the Draft Final 
Parcel E Feasibility Study (FS) Report (Engineering/Remediation Resources Group [ERRG], 2011).  To 
evaluate future unrestricted reuse and to evaluate the highest potential for exposure at the parcel, a 
residential exposure scenario was also evaluated for each radiologically impacted site.  While residential 
reuse is not anticipated across the entire parcel, the residential exposure scenario presents an upper-bound 
estimation of risk from exposure to ROCs at the parcel. 

The following discussion identifies the best processes to match each of the receptor-specific parameters 
for nonradiological risk in the RI and RESRAD analyses.  Unfortunately, because of the manner in which 
indoor and outdoor fractions are used in RESRAD and how they relate to exposure time and frequency as 
used in the Revised Final Parcel E RI Report (Barajas & Associates, Inc., 2008), it is impossible to 
implement all of the steps necessary to perform a completely matching calculation. 

The difficulty arises because the RESRAD indoor and outdoor fractions are pervasive across all 
calculations.  Inhalation, soil ingestion, and exposure calculations all use indoor and outdoor fractions.  
Inhalation and soil ingestion rates input into RESRAD are total annual rates regardless of location on or 
off site, whereas rates in the RI Report correspond to rates only for time spent on site.  The RI Report 
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does not account for what a receptor does off site (Barajas & Associates, Inc., 2008).  To match the total 
intake quantities (air or soil), either the intake rates or the total on-site fraction must be modified in 
RESRAD.  To match the exposure period, the only mechanism available for RESRAD is to adjust the 
total on-site fraction.  Therefore, when matching intake quantities, the preferential method is to modify 
the intake rates because changes to the on-site fraction would prohibit effective matching of the exposure 
period. 

Table B-1 summarizes changes to RESRAD default parameters that are necessary to make the receptor 
scenarios more closely match the nonradiological RI scenarios.  All other RESRAD parameters were left 
at default values.  The approach taken with comparable nonradiological RI parameters is described in the 
following sections of this appendix.   

B2.1. RESRAD 

The RESRAD (ANL, 2009) code is used to estimate the potential risk to an individual from exposure to 
residual radionuclides in soil or soil-like media.  It was used to evaluate the risk associated with 
contaminated soil areas within Parcel E. 

The goal of the RESRAD risk modeling approach was to be as consistent as possible with assumptions 
and inputs used in the nonradiological HHRA in the RI Report (Barajas & Associates, Inc., 2008).  To 
achieve this goal, development of representative parameters for receptor scenarios other than the 
RESRAD default was required.  This development was achieved by following guidance from EPA; 
specifically, “Exposure Factors Handbook” and the “Risk Assessment Guidance for Superfund (RAGS)” 
(EPA, 1989 and 1997).  The guidance documents were also used to develop input parameters for the 
nonradiological HHRA in the RI Report.  Receptor-specific RESRAD values were selected from the 
guidance for residents; the RESRAD values for recreational users were based upon site-specific 
parameters previously developed for HPS (Navy, 2004).  To achieve the best correlation with site-specific 
agreements, it was necessary to adjust each of the parameters based on receptor-specific information. 

The differences between the parameters for the various receptors essentially are limited to variation 
among the following: 

 Averaging time for noncarcinogens 
 Body weight 
 Body surface area 
 Soil adherence factor 
 Exposure frequency 

 Exposure time 
 Exposure duration 
 Inhalation rate 
 Soil ingestion rate
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The following subsections provide an evaluation of the sensitivity of each of the parameters when used in 
performing calculations with RESRAD that directly parallels the exposure scenarios defined in the RI 
Report.  This evaluation presents the chemical analysis parameter(s) and indicates the equivalent 
RESRAD parameter(s).  Where possible, like parameters are grouped together.  The resulting exposure 
parameters used in the RESRAD modeling are presented in Table B-1. 

B2.1.1. Averaging Time for Noncarcinogens and Body Weight 

From a chemical analysis standpoint, the averaging times for noncarcinogens are used to distribute the 
harmful effects of exposure for means of common comparison.  EPA guidance assumes that all doses are 
essentially normalized into an average daily dose.  By using an averaging time, a long-term low dose is 
just as unfavorable as a short-term high dose.  Body weight is a necessary component to obtain doses in 
terms of milligrams per kilogram of body weight per day. 

When performing radiological calculations, however, neither body weight nor averaging time is included 
in risk determination.  This guidance is given explicitly in Chapter 10 of the RAGS (EPA, 1997).  The 
rationale is that the determination of dose conversion factors for radionuclide exposure is performed in a 
different manner than slope factors for chemical exposure.  In essence, the body weight and averaging 
time factors are already included or unnecessary because of the manner in which the calculations are 
performed.  Therefore, consistency between the averaging time and receptor body weight parameters in 
the nonradiological and radiological HHRAs is not necessary. 

B2.1.2. Body Surface Area and Soil Adherence Factor 

The body surface area parameter is used in chemical analysis for the dermal contact pathway.  Because 
radiological HHRA does not have a direct contact pathway, there is no corresponding body surface area 
parameter.  Any exposure resulting from direct contact with radiologically contaminated material would 
be accounted for in the external radiation pathway. 

B2.1.3. Exposure Frequency and Exposure Time 

Exposure frequency and exposure time are used in the nonradiological HHRA to define exposure for the 
various receptors.  The exposure time gives the number of hours per day that a receptor is on site and 
exposed to harmful substances.  Exposure frequency specifies the number of days per year that a receptor 
is at the site.  The product of the exposure time and exposure frequency yields the total number of hours 
spent on the site in 1 year.  For purposes of this discussion, this product shall be referred to as the 
exposure period. 

There are no directly correlated exposure frequency or time parameters in RESRAD.  Rather than using 
these factors explicitly, RESRAD uses parameters for indoor fraction (IF) and outdoor fraction (OF).  The 
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former accounts for time spent inside a building at the site, while the latter accounts for time on site but 
outside.  When added together, these two values give the total on-site fraction.  The primary difference 
between time indoors and time outdoors from a calculational standpoint is that indoor time accounts for 
additional shielding from direct radiation offered by the building’s materials.  For recreational users, the 
total on-site fraction is allocated to the outdoor time fraction because it is not assumed these users will 
spend any appreciable period of time on site in a building.  For residential receptors, the on-site fraction is 
also allocated entirely to the outdoor time fraction.  While this is not a likely scenario, it is a conservative 
assumption that will result in the highest modeled dose and risk numbers and present an upper-bound 
estimate of dose and risk. 

The indoor and outdoor fractions are unitless parameters, thus they can be applied across any given time 
period.  Using the RESRAD default indoor and outdoor fractions of 0.5 and 0.25, respectively, a default 
RESRAD receptor spends 18 hours per day on site.  RESRAD uses a 365-day year, and there is no means 
of adjusting the number of days per year.  Therefore, the default receptor spends a total time of 
6,570 hours on site a year. 

To match the exposure frequency in the RI, the total on-site fraction is adjusted such that the exposure 
period (total number of hours of exposure per year) is consistent with the parameters from the RI.  The 
technique of matching total annual hours on site is consistent with suggestions given in the RESRAD 
manual for modeling receptors with different exposure scenarios than the default receptor (U.S. Nuclear 
Regulatory Commission [NRC], 2000).  To estimate an OF for a specific receptor, the exposure time is 
multiplied by the exposure frequency and divided by the total number of hours in a year (8,760).  This 
results in OF values of 0.959 for the adult and child resident receptor, and 0.0713 for the adult and child 
recreational receptor.   

B2.1.4. Exposure Duration 

The exposure duration indicates how many total years the receptor will spend on site.  By default, 
RESRAD uses a value of 30 years for exposure duration.  This parameter is directly modifiable by the 
user.  The Revised Final Parcel E RI Report uses exposure duration values of 24 years for the adult 
resident and recreational receptor and  6 years for the child resident and recreational receptor (Barajas & 
Associates, Inc., 2008); these are the same values used in the RESRAD modeling.   

B2.1.5. Inhalation Rate 

The RI analysis uses inhalation rates based on the receptor scenario and age.  Inhalation rates in the RI are 
given in terms of cubic meters per hour.  RESRAD has a user-defined inhalation rate that by default is 
8,400 cubic meters per year (m3/yr).  To best match the RI analysis, the RI-based inhalation rates were 
converted into annual quantities (m3/yr) as required for RESRAD inputs.  To convert daily inhalation 
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rates to annual quantities, the daily inhalation rate (derived by multiplying the inhalation rate by the 
exposure time) was multiplied by the exposure frequency for each receptor.   

B2.1.6. Soil Ingestion Rate 

Soil ingestion rates in the RI are given in terms of milligrams of soil per day.  RESRAD uses soil 
ingestion rates in terms of grams of soil per year, with a default value of 36.5 grams per year.  Similarly to 
the inhalation rate, the best match is to ensure that the annual soil intake volume is equal for both the RI 
and RESRAD cases when exposure time and frequency are factored in.  To convert daily soil ingestion 
rates to grams per year, the daily soil ingestion rate was multiplied by the exposure frequency for each 
receptor. 
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Section B3. Conceptual Site Model 

This section presents the conceptual site model for the radiological risk analysis of Parcel E.  The site 
model summarizes the sources of radionuclide contaminants on site and presents the affected 
environmental media.  Additionally, the potential receptors and pathways through which receptors may 
receive radiological doses are noted.  The conceptual site model for Parcel E is presented on Figure B-1, 
which indicates exposure pathways evaluated for each receptor.  Radiological pathways that are not active 
for this analysis are excluded from the site model.  

B3.1. SOURCES OF SITE CONTAMINANTS 

Details on the historical activities at Parcel E that contributed to the existing radiological contamination 
are presented in Section 2.1 of the Radiological Addendum to the FS Report for Parcel E. 

B3.2. AFFECTED ENVIRONMENTAL MEDIA 

Previous Parcel E activities have introduced radioactive contaminants to land areas.  The primary 
potential sources of radiological contamination at Parcel E are past shipyard and Naval Radiological 
Defense Laboratory (NRDL) operations, decontamination of ships that participated in atomic weapons 
testing, and the disposal of radioluminescent devices.   

B3.3. POTENTIALLY EXPOSED RECEPTORS 

The 2010 amended redevelopment plan identifies planned reuses for the entire Parcel E area (SFRA, 
2010).  Table B-2 shows the impacted areas of Parcel E, the planned reuse, and associated exposure 
scenario.  Only areas for which radionuclide data are available are presented in Table B-2, because they 
are the only areas quantitatively evaluated in the Radiological Addendum. 

The exposure scenario establishes the receptor parameters to be modeled.  The potential receptors 
considered for evaluation were selected to be consistent with the nonradiological HHRA provided in the 
RI Report (as revised in the Final FS Report) and are as follows: 

 Resident (adult and child) 
 Recreational user (adult and child) 

Most of the radiologically impacted areas at Parcel E fall within the mixed-use land use scenario; for 
these areas, the resident is evaluated.  The Building 509 Site, Building 510/510A Site, Building 517 Site, 
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and IR Sites 02 and 03 are located within areas designated for open space; the recreational user scenario is 
evaluated for these areas.  As indicated in Section B2, the residential exposure scenario was also 
evaluated for all radiologically impacted sites to present an upper-bound estimate of dose and risk. 

While construction activities are anticipated to occur over various portions of Parcel E, the construction 
worker scenario is not associated with a planned reuse.  Radiological risks to the construction worker 
would be of a lesser magnitude than for other receptors (industrial workers, residents, and recreational 
users) because of the shorter exposure duration.  Accordingly, the construction worker scenario was not 
evaluated at Parcel E.   

B3.4. EXPOSURE PATHWAYS 

As discussed in the nonradiological HHRA in the RI Report (Barajas & Associates, Inc., 2008), a 
complete exposure pathway consists of the following four elements: 

 A source and mechanism of chemical release 
 A retention or transport medium (or media in cases involving transfer of chemicals) 
 A point of potential human contact with the contaminated medium (referred to as the exposure 

point) 
 An exposure route (such as ingestion) at the contact point  

If any of these elements is missing (except in a case where the source itself is the point of exposure), then 
the exposure pathway is considered incomplete.  For example, if receptor contact with the source or 
transport medium does not occur, then the exposure pathway is incomplete and is not quantitatively 
evaluated for risk.  Similarly, if human contact with an exposure medium is not possible, the exposure 
pathway is considered incomplete and is not evaluated. 

The exposure pathways for impacted soils at Parcel E present a more complicated analysis.  The complete 
soil pathways, based on the four criteria listed above, are external radiation, soil ingestion, and inhalation.   

B3.4.1. External Radiation Pathway 

The external radiation pathway is identified as potentially complete for all receptors.  Exposure to 
external radiation is the result of radiation emanating from radionuclides present in soil on other 
contaminated media. 

B3.4.2. Soil Ingestion Pathway 

The soil ingestion pathway is identified as potentially complete for all receptors.  This pathway 
corresponds to direct ingestion of soil. 
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B3.4.3. Inhalation Pathway 

The inhalation pathway is identified as potentially complete for all receptors.  This pathway corresponds 
to inhalation of radiologically contaminated dust and soil particles. 

B3.4.3. Drinking Water Ingestion Pathway 

Ingestion of drinking water is not a complete exposure pathway for anticipated future receptors and is 
therefore not included in the RESRAD modeling.  As discussed in Section 2.3 of the Radiological 
Addendum, A-aquifer groundwater at Parcel E contains ROCs at low activities that do not exceed 
drinking water standards at a statistically significant level (95 percent confidence level).  In addition, the 
comparison of radionuclide data from A-aquifer groundwater with drinking water standards is a 
conservative evaluation performed because of the lack of alternative comparison criteria.  This 
conservative evaluation is not representative of potential exposures to future site users because, as 
documented in Section 2 and Section 2.2.8 of the FS Report (ERRG, 2012), A-aquifer groundwater is not 
a potential source of drinking water.  Based on the results of the comparison with drinking water 
standards, groundwater does not appear to have been impacted by radionuclides at concentrations that 
warrant further evaluation in the FS.  This finding is consistent with the Historical Radiological 
Assessment that determined that a low potential existed for radioactive contamination in Parcel E 
groundwater based on historical information (Naval Sea Systems Command [NAVSEA], 2004).  
Accordingly, the drinking water pathway was excluded from the RESRAD modeling. 
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Section B4. Radionuclides of Concern 

The radionuclides identified in Table B-3 are the ROCs at Parcel E.  Of the ROCs for Parcel E, only 226Ra 
and uranium-235 are naturally occurring.  Cesium-137 (137Cs), strontium-90 (90Sr), and plutonium-239 
may be present in trace quantities because of fallout resulting from nuclear weapons testing.  Americium-
241 and cobalt-60 may be present at Parcel E because of past shipyard and NRDL operations. 

During the Phase V investigation, reference (background) readings were taken from 16 samples collected 
from various locations within Parcels B, C, D, and E.  Readings for samples from the reference areas 
indicated mean background levels of 0.049 picocuries per gram (pCi/g) for 137Cs and 0.818 pCi/g for 
226Ra.  A mean background activity of 0.18 pCi/g was calculated for 90Sr based upon the average ratio of 
90Sr to 137Cs activities.  Background levels for the other ROCs were not calculated. 
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Section B5. Exposure Assessment 

An exposure assessment identified potential human receptors that could come into contact with 
radiologically impacted areas, as well as the exposure routes, magnitude, frequency, and duration of the 
potential exposures.  The principal objective of this evaluation is to identify reasonable maximum 
exposures (RMEs).  As defined by EPA (1989), the RME is the maximum exposure that is reasonably 
expected to occur at a site.  The potential human receptors and potentially complete exposure pathways 
for the identified receptors were presented in Section B3, Conceptual Site Model.  The remainder of this 
section describes the process used to estimate exposure point concentrations (EPCs) and to quantify 
pathway-specific RME radiological exposures for each receptor.   

The nonradiological HHRA in the Revised Final Parcel E RI Report provides both total and incremental 
risk associated with chemical constituents (Barajas & Associates, Inc., 2008).  To combine 
nonradiological risk and radiological risk, the same approach used in the RI Report to calculate chemical 
risk must be taken; namely, calculating total risk from ROCs inclusive of background and calculating 
incremental risk from the ROCs present at levels that do not include background.  Consistent with EPA 
and Navy guidance, both total and incremental risk were evaluated.    

B5.1. EXPOSURE POINTS AND EXPOSURE POINT CONCENTRATIONS 

Similar to the nonradiological HHRA, exposure points are identified based on anticipated population 
activity patterns and the relationship of the activities to the presence of contaminated media.  For this 
radiological risk evaluation, each of the individual radiologically impacted sites for which data are 
available was considered a separate exposure point.  Soil radiological data from each of the survey units 
collected during the Phase V investigation, along with data collected during the Phase I investigation, 
were grouped into individual data sets.  The summary statistics for each radiologically impacted site for 
which data are available are presented in Table B-4.   

Sample locations that have been physically removed during the time-critical removal actions at IR-02 
Northwest and Central, the IR-02 Southeast Metal Debris Reef Area, and the Polychlorinated Biphenyl 
Hot Spot Area were removed from each data set.   



Section B5 Exposure Assessment 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-B_Risk\App-B_Risk-Screen.doc 

B-12 

B5.2. RESRAD 

Radiological dose and risk were estimated for each of the radiologically impacted sites for which data are 
available.  Individual RESRAD runs were conducted for each site, using the maximum reported activity 
of each ROC evaluated during the Phase V and Phase I investigations.  Table B-5 presents the modeled 
dose and risk estimates for the receptors for each site, based upon anticipated reuse.  For residential and 
recreational receptors, the risk values presented in Table B-5 are the sum of the risk for the adult and child 
receptors, as carcinogenic risk is cumulative.  The dose values presented are the higher of the adult and 
child receptors.  The RESRAD modeling runs are presented in Attachment B1.  Table B-6 presents the 
modeled dose and risk estimates for each site, based on residential reuse.   

To estimate the incremental risk from impacted soil areas, background concentrations of the ROCs were 
subtracted from the maximum activity values.  As indicated in Section B4, sample results from the 
reference areas indicated mean background levels of 0.049 pCi/g for 137Cs, 0.818 pCi/g for 226Ra, and 
0.18 pCi/g for 90Sr.  To estimate the total radiological risk, the maximum activity values were used as the 
EPC, without subtracting the background values.   
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Section B6. Risk Assessment Results 

Total and incremental dose and risk results are presented in Table B-5.  The RESRAD incremental risk 
estimates are summarized as follows: 

 For the residential exposure scenario, incremental radiological risk estimates range from 2E-05 
(Building 529 Site) to 7E-03 (Building 707 Triangle Area) 

 For the recreational user exposure scenario, incremental radiological risk estimates range from 
5E-08 (Building 509 Site) to 7E-03 (IR-02 Southeast) 

The RESRAD total risk estimates are summarized as follows: 

 For the residential exposure scenario, total radiological risk estimates ranged from 2E-04 
(Building 508 Site) to 7E-03 (Building 707 Triangle Area) 

 For the recreational user exposure scenario, total radiological risk estimates ranged from 2E-07 
(Building 509 Site) to 7E-03 (IR-02 Southeast).   

B6.1. COMBINED CHEMICAL AND RADIOLOGICAL RISK 

Estimates of the lifetime risk of cancer to exposed individuals resulting from radiological and chemical 
risk assessments may be summed to determine the overall potential human health hazard associated with 
a site (EPA, 1989).  To combine the chemical risk and radiological risk, the same approach used in the 
Revised Final Parcel E RI Report to calculate chemical risk must be taken; namely, calculating total risk 
from ROCs inclusive of background and calculating incremental risk from the ROCs present at activity 
levels that do not include background.   

Table B-7 presents the combined chemical and radiological risk at the site.  To estimate the combined 
chemical and radiological risk, the incremental risk was derived by reviewing the RI Report, locating grid 
points close to the impacted soil areas, and adding the points to the estimated risk from the radiological 
ROCs.  In some instances (such as the Building 701 Site), chemical risk is not available because no soil 
samples were collected in the vicinity and chemical risk was subsequently not assessed.  The chemical 
and radiological risk presented in Table B-7 represents the maximum risk associated with an exposure 
area within an impacted area.  Because the exposure areas and associated grids used in the chemical and 
radiological risk analyses were different, the grids may not necessarily be collocated.  Accordingly, the 
total risk presented in Table B-7 is an upper-bound estimate of dose and risk. 



Section B6 Risk Assessment Results 
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With some exceptions, such as the Building 707 Triangle Area and IR-02, the estimated risks are of a 
comparable order of magnitude to incremental risks for nonradioactive chemicals.  The results indicate 
that concentrations of radioactive and nonradioactive chemicals in soil pose a potential unacceptable risk 
to future site users and remedial alternatives should be evaluated to address the potential risks.  Although 
the extent of radioactive contamination in subsurface soil has not been defined, the Revised Final Parcel E 
RI Report concluded that subsurface soil throughout Parcel E contains nonradioactive chemicals that 
require analysis of remedial alternatives (Barajas & Associates, Inc., 2008).  As a result, the remedial 
alternatives evaluated in the FS Report (ERRG, 2012) and this Radiological Addendum address the 
potential nonradioactive and radioactive chemicals in soil at Parcel E. 

B6.2. CRITICAL PATHWAY EVALUATION 

An evaluation was performed to identify the critical exposure pathway based on the pathways (external 
radiation, soil ingestion, and inhalation) identified in Section B3.  Evaluation results are shown in 
Table B-8, which presents the percentage contribution of risk by exposure pathway for each ROC 
identified at the radiologically impacted sites and evaluated using RESRAD.  As indicated in Table B-8, 
external exposure accounts for a significant majority of all radiological risks, from approximately 98 to 
99 percent of all radiological risk.  Incidental soil ingestion accounts for 1 to 2 percent of radiological 
risk, and inhalation accounts for less than one tenth of 1 percent of radiological risk. 

B6.3. CRITICAL ISOTOPE EVALUATION 

An evaluation was performed to identify the critical isotopes based on the exposure scenarios identified in 
Section B2.  The critical isotope results presented in Table B-8 represent the range of the contribution of 
each individual isotope to the overall risk for each receptor.  As indicated in Table B-8, 226Ra accounts for 
over 90 percent of all radiological risk, with a few exceptions such as the Shack 80 site, 707 Triangle 
Area, the Building 517 site, and IR-02 Northwest.  At these locations, 137Cs also accounts for a significant 
portion of the risk.   

B6.4. COVER DEPTH 

Because the external radiation pathway is the critical pathway, an analysis of the cover depth was 
performed.  The cover depth is the thickness of nonimpacted material (e.g., soil, asphalt, etc.) that is 
placed over the impacted soil area.  The RESRAD default cover depth is zero, meaning the receptor is 
directly exposed to impacted soil.  As the cover depth increases, the resulting risk to the receptor is 
reduced.  For the purpose of this analysis, the cover depth was modeled at thicknesses of 0 feet, 2 feet, 
and 3 feet in areas where soil cover is evaluated as a remedial alternative.  Additionally, the RESRAD 
default cover erosion rate was set to zero (e.g., cover depth maintained) to account for the institutional 



Section B6 Risk Assessment Results 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-B_Risk\App-B_Risk-Screen.doc 

B-15 

controls proposed in the FS Report (ERRG, 2012).  An analysis of the cover depth was only performed 
for redevelopment blocks EOS-1 through EOS-3, to correspond with remedial alternatives R-2 and R-3.   

The modeling results are presented in Table B-9 and show that, at a cover depth of 2 feet, the incremental 
radiological risks are reduced by approximately two orders of magnitude, and at a cover depth of 3 feet, 
the incremental radiological risks are reduced by approximately three order of magnitude.  For the 
reasonably anticipated future receptor (recreational user), as well as the resident, the overall radiological 
risk is reduced to below the 1E-06 level under both scenarios. 

The RESRAD modeling output reports are provided in Attachment B1. 
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Section B7. Uncertainty Analysis 

Any comprehensive risk analysis must also consider the effects of uncertainty on input parameters.  This 
analysis is no different; however, rather than perform explicit uncertainty analyses, which would have 
required countless additional RESRAD runs, an approach was taken that minimized the need for 
additional modeling computations.  Nuclear Regulatory Commission Regulation (NUREG)-6697 (NRC, 
2000) was used as the basis for the uncertainty analysis. 

One of the primary purposes of NUREG-6697 was to study the effect of various parameter distributions 
on the final results of RESRAD analyses.  RESRAD is a mathematical model that simplifies complex 
physical, ecological, dosimetric, and human processes.  RESRAD requires finite input parameters that 
represent current and future site conditions.  However, most site characteristics (such as hydrogeological 
and geochemical properties) are not accurately represented by a single input value; most physical 
characteristics vary across a site.  In addition, it is difficult to obtain sufficient data to completely 
characterize site-specific radionuclide transport and exposure processes and to predict future site 
conditions and human occupancy factors.  Therefore, many of the RESRAD input parameters selected 
during the modeling process are averages, estimates, or default values. 

Because the accuracy of modeled results depends upon the accuracy of the input parameters, risk results 
derived from RESRAD will contain inherent uncertainties based on the assumptions used in choosing the 
input parameters.  Where default or estimated values are used, the modeled results may not accurately 
represent the actual physical conditions of the site or the future land use scenarios.  To limit this 
uncertainty and ensure health protective results for the Parcel E radiological risk assessment, input 
parameters for physical processes and occupancy were chosen based on conservative assumptions; these 
parameters are discussed in Section B2.1.  The uncertainty associated with some of the significant inputs 
to RESRAD is discussed below. 

The RESRAD modeling is based on the radiological data collected during the Phase I and Phase V 
investigations.  The data collected during those investigations were analyzed to meet acceptance criteria 
(such as minimum detectable activities) that were based on the release criteria current at the time the 
investigations were performed; however, the current release criteria for certain ROCs are more 
conservative.  The most notable example is 226Ra, for which the release criterion at the time of the 
Phase V investigation was 5 pCi/g.  The current release criterion for 226Ra is 1 pCi/g above background 
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(the background 226Ra level for the Phase V investigation was 0.82 pCi/g).  Because of the differences in 
release criteria, the accuracy of the data for certain ROCs may not meet current acceptance criteria and 
results in some degree of uncertainty for the risk screening analysis.  However, the degree of uncertainty 
is acceptable for the risk screening analysis because the analysis was only intended to provide a general 
estimate of radiological risks for ROCs that, in the case of 226Ra, were known to consistently exceed 
current release criteria and warrant analysis of remedial alternatives in the FS. 

The RESRAD default cover material density was used for all analyses performed.  The default was 
designed to be representative of the body of soil types.  In reality, existing asphalt and concrete covers 
would have a greater density than the default soil value.  The specific density is dependent upon the 
asphalt-laying process.  By underestimating the density of asphalt, a certain measure of conservatism has 
been built into the results presented in this appendix.  It is therefore reasonable to assume that any 
uncertainty associated with the cover material density is minimal and a full uncertainty analysis for a 
range of cover material densities is not necessary. 
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Figure B-1. Conceptual Site Model
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Tables 



Adult Child Adult Child
Exposure duration (years) 30 24 6 24 6
Fraction of time spent indoors (unitless) 0.5 0 0 0 0
Fraction of time spent outdors (unitless) 0.25 0.959 0.959 0.0713 0.0713

Inhalation rate (m3/yr) 8,400 7,000 3,500 519 262.5
Soil ingestion rate (g/yr) 36.5 35 70 4 8

Notes:

g/yr Grams per year
m3/yr Cubic meters per year
RESRAD Residual Radioactivity (Model)

Table B-1.   Default and Modified RESRAD Input Parameters

RESRAD 
Default

Resident Recreator
Parameter
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Table B-2. Sites and Selected Parameters for Parcel E Radiological FS Analysis 

Redevelopment Block and  
Impacted Building or Site  Planned Reusea Exposure Scenario Cover Details 
Redevelopment Block MU-1 

707 Triangle Area Mixed Use Resident Unspecified 

Redevelopment Block MU-2 

Building 414 Mixed Use Resident Unspecified 

Building 506 Site Mixed Use Resident Unspecified 

Building 507 Site Mixed Use Resident Unspecified 

Building 508 Site Mixed Use Resident Unspecified 

Building 520 Site Mixed Use Resident Unspecified 

Building 529 Site Mixed Use Resident Unspecified 

Shack 79 Site Mixed Use Resident Unspecified 

Shack 80 Site Mixed Use Resident Unspecified 

Redevelopment Block MU-3 

Building 701 Site Mixed Use Resident Unspecified 

IR-04 Mixed Use Resident Unspecified 

Redevelopment Blocks EOS-1 through EOS-4 

Building 509 Site Open Space Recreational User Unspecified 

Building 510/510A Site Open Space Recreational User Unspecified 

Building 517 Site Open Space Recreational User Unspecified 

IR-02 Northwest Open Space Recreational User Unspecified 

IR-02 Central Open Space Recreational User Unspecified 

IR-02 Southeast Open Space Recreational User Unspecified 

Notes: 
a  Planned reuse from San Francisco Redevelopment Agency (2010).  For sites located partially within both mixed use and open 

space areas, the residential (more conservative) exposure scenario was evaluated. 
FS = Feasibility Study 
IR = Installation Restoration 
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Table B-3. Residual Remedial Goals 

Radionuclide 

Surfaces Soil and Sedimenta,b (pCi/g)  

Equipment, Waste 
(dpm/100 cm2) 

Structures 
(dpm/100 cm2) 

Industrial 
Worker Residential 

Groundwater 
(pCi/L)c 

Americium-241 100 100 5.67 1.36 15 

Cesium-137 5,000 5,000 0.113 0.113 119 

Cobalt-60 5,000 5,000 0.252d 0.252d 100 

Plutonium-239 100 100 14.0 2.59 15 

Radium-226 100 100 1.0d 1.0d 5f 

Strontium-90 1,000 1,000 10.8 0.331 8 

Uranium-235 5,000 488 0.398 0.195 30 

Notes:   
a RGs for two future use scenarios; however, the residential RGs will apply in all Parcel E areas.  These more conservative 

RGs will enhance the protectiveness of the remedial action for Parcel E, particularly as it relates to future property transfer 
and the potential need to apply institutional controls for radionuclides (discussed in Section 3.3.1.3 of the radiological 
addendum).   

b RGs are consistent with the radiological-related remedies selected in the records of decision for Parcels B, G, and D-1 and 
UC-1 (Department of the Navy, 2009a, 2009b, and 2009c, respectively), and are consistent with U.S. Environmental 
Protection Agency preliminary remediation goals (unless otherwise noted). 

c Groundwater remedial goals are derived from EPA’s Radionuclides Notice of Availability Technical Support Document, 
dated   March 2000, as presented in the Final Basewide Radiological Removal Action, Action Memorandum – Revision 
2006, Hunters Point Shipyard, San Francisco, California, dated April 21, 2006. 

d RG for Cobalt-60 was revised to support efficient laboratory gamma spectroscopy analysis of soil samples. This revised RG 
maintains morbidity risks within the EPA defined acceptable range and permits an exposure level that does not increase the 
risk of cancer from a potential exposure to Cobalt-60 (Department of the Navy, 2012). 

e Objective is 1 pCi/g above background per agreement with U.S. Environmental Protection Agency (established in Final 
Basewide Radiological Removal Action, Action Memorandum – Revision 2006, Hunters Point Shipyard, San Francisco, 
California, dated April 21, 2006).  The Radium-226 background level for surface soil is 0.633 pCi/g (TtECI, 2011).  The 
Radium-226 background level for storm drain and sewer lines is 0.485 pCi/g (TtECI, 2010). 

f Limit is for total radium activity. 

dpm/100 cm2 = disintegrations per minute per 100 square centimeters 

pCi/g = picocurie per gram 
pCi/L = picocurie per liter 
RGs = remedial goals 
TtECI = Tetra Tech EC, Inc. 



Table B-4.  Radionuclide Soil Data Summary

Study Area
Radionuclide of 

Concern
Sample 

Size Detections
Minimum 
Activity

Maximum 
Activity

Mean 
Activity Background

Incremental 
Risk EPC

Total Risk 
EPC

Cesium-137 123 123 0.004 113.960 1.870 0.048 113.912 113.960
Plutonium-239 2 2 0.004 0.025 0.014 -- 0.025 0.025
Radium-226 123 123 0.183 6.640 2.324 0.819 5.821 6.640
Strontium-90 2 2 -0.154 -0.119 -0.133 -- -- --
Uranium-235 123 123 0.142 1.615 0.509 -- 1.615 1.615

Cesium-137 2 2 0.030 0.043 0.037 0.049 -- 0.043
Radium-226 2 2 1.449 1.822 1.635 0.818 1.004 1.822
Americium-241 9 9 0.045 0.197 0.128 -- 0.197 0.197
Cesium-137 9 9 0.017 0.069 0.041 0.049 0.020 0.069
Radium-226 9 9 0.599 2.175 1.336 0.818 1.357 2.175
Cesium-137 4 4 0.020 0.099 0.040 0.049 0.050 0.099
Radium-226 4 4 0.468 4.402 1.481 0.818 3.584 4.402
Cesium-137 5 5 0.018 0.127 0.048 0.049 0.078 0.127
Radium-226 5 5 0.532 1.058 0.765 0.818 0.240 1.058
Cesium-137 3 3 0.017 0.056 0.038 0.049 0.007 0.056
Radium-226 3 3 1.041 1.978 1.563 0.818 1.160 1.978
Americium-241 3 3 0.051 0.145 0.094 -- 0.145 0.145
Cesium-137 3 3 0.039 0.074 0.060 0.049 0.025 0.074
Radium-226 3 3 0.610 0.906 0.770 0.818 0.088 0.906
Strontium-90 1 1 0.507 0.507 0.507 0.176 0.331 0.507
Americium-241 2 2 0.110 0.236 0.173 -- 0.236 0.236
Cesium-137 2 2 0.057 0.137 0.097 0.049 0.088 0.137
Radium-226 2 2 1.901 2.007 1.954 0.818 1.189 2.007
Americium-241 32 32 0.034 0.391 0.192 -- 0.391 0.391
Cesium-137 32 32 0.028 7.713 0.552 0.049 7.664 7.713
Radium-226 32 32 1.297 4.467 2.293 0.818 3.649 4.467

Cesium-137 12 12 0.009 0.039 0.021 0.049 -- 0.039
Radium-226 12 12 0.531 1.206 0.864 0.818 0.388 1.206
Cesium-137 88 88 0.001 1.039 0.105 0.049 0.990 1.039
Radium-226 88 88 0.918 4.205 2.365 0.818 3.387 4.205

Building 509 
Site

Cesium-137 6 6 0.027 0.063 0.041 0.049 0.014 0.063

Cesium-137 5 5 0.017 0.041 0.027 0.049 -- 0.041
Radium-226 5 5 0.595 1.644 1.051 0.818 0.826 1.644
Cesium-137 2 2 0.023 0.072 0.048 0.049 0.023 0.072
Cobalt-60 2 2 0.025 0.044 0.034 -- 0.044 0.044
Cesium-137 25 10 0.026 0.319 0.119 0.049 0.270 0.319
Radium-226 25 23 0.230 1.180 0.455 0.818 0.362 1.180
Cesium-137 20 7 0.040 0.400 0.173 0.049 0.351 0.400
Radium-226 20 19 0.300 2.000 0.718 0.818 1.182 2.000
Cesium-137 6 3 0.051 0.376 0.161 0.049 0.327 0.376
Radium-226 6 6 0.390 412.100 75.605 0.818 411.282 412.100

Notes:   All activities are presented in picocuries per gram (pCi/g)

EPC = exposure point concentration

IR = Installation Restoration

Building 507 
Site

707 Triangle 
Area

Redevelopment Blocks EOS-1 through EOS-4

IR Site 02 
Central

Building 508 
Site

Building 414 
Site

IR Site 04

Building 
510/510A Site

IR Site 02 
Northwest

Redevelopment Block MU-3

Revelopment Block MU-1

Redevelopment Block MU-2

Building 520 
Site

Building 529 
Site

Building 506 
Site

IR Site 02 
Southeast

Shack 79 Site

Shack 80 Site

Building 517 
Site

Building 701 
Site
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Redevelopment Block Incremental Risk Total Risk

Radiological Risk 7E-03 7E-03
Dose (mrem/year) 392.500 401.000

Radiological Risk 2E-04 4E-04
Dose (mrem/year) 10.340 18.890

Radiological Risk 3E-04 5E-04
Dose (mrem/year) 13.700 22.040

Radiological Risk 8E-04 9E-04
Dose (mrem/year) 35.380 43.560

Radiological Risk 6E-05 2E-04
Dose (mrem/year) 2.581 10.760

Radiological Risk 2E-04 4E-04
Dose (mrem/year) 11.470 19.680

Radiological Risk 2E-05 2E-04
Dose (mrem/year) 0.744 7.106

Radiological Risk 2E-04 3E-04
Dose (mrem/year) 8.765 14.760

Radiological Risk 9E-04 1E-03
Dose (mrem/year) 42.910 107.300

Radiological Risk 8E-05 3E-04
Dose (mrem/year) 3.786 11.880

Radiological Risk 8E-04 1E-03
Dose (mrem/year) 37.750 46.480

Radiological Risk 5E-08 2E-07
Dose (mrem/year) 0.003 0.013

Shack 80 Site

Building 701 Site

IR Site 04

Building 509 Site
Redevelopment Blocks EOS-1 through EOS-4 (Recreational Exposure Scenario)

707 Triangle Area

Building 506 Site

Building 507 Site

Building 508 Site

Shack 79 Site

Table B-5.  Radionuclide Risk Results, Planned Reuse Exposure Scenarios (continued)

Building 520 Site

Building 529 Site

Redevelopment Block MU-1 (Residential Exposure Scenario)

Redevelopment Block MU-3 (Residential Exposure Scenario)

Building 414
Redevelopment Block MU-2 (Residential Exposure Scenario)
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Redevelopment Block Incremental Risk Total Risk

Table B-5.  Radionuclide Risk Results, Planned Reuse Exposure Scenarios (continued)

Radiological Risk 1E-05 2E-05
Dose (mrem/year) 0.563 1.129

Radiological Risk 5E-07 6E-07
Dose (mrem/year) 0.045 0.055

Radiological Risk 7E-06 2E-05
Dose (mrem/year) 0.322 0.927

Radiological Risk 2E-05 3E-05
Dose (mrem/year) 0.936 1.541

Radiological Risk 7E-03 7E-03
Dose (mrem/year) 299.300 299.900

Notes:

a.   Dose values are for the higher of the adult and child receptors; risk values are for the sum of adult and child receptors.

IR = Installation Restoration

mrem/year = millirems per year

IR Site 02 Northwest

IR Site 02 Central

IR Site 02 Southeast

Building 510/510A Site
Redevelopment Blocks EOS-1 through EOS-4 (Recreational Exposure Scenario) (continued)

Building 517 Site
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Redevelopment Block Incremental Riska Total Riska

Radiological Risk 7E-07 3E-06
Dose (mrem/year) 0.039 0.177

Radiological Risk 2E-04 3E-04
Dose (mrem/year) 7.698 15.430

Radiological Risk 6E-06 9E-06
Dose (mrem/year) 0.602 0.735

Radiological Risk 9E-05 3E-04
Dose (mrem/year) 4.513 13.080

Radiological Risk 3E-04 5E-04
Dose (mrem/year) 13.190 21.760

Radiological Risk 9E-02 9E-02
Dose (mrem/year) 4236.000 4244.000

Notes:

a.   Dose values are for the higher of the adult and child receptors; risk values are for the sum of adult and child receptors.

IR = Installation Restoration

mrem/year = millirems per year

Table B-6.  Radionuclide Risk Results, Residential Exposure Scenario

IR Site 02 Central

IR Site 02 Southeast

Building 517 Site

IR Site 02 Northwest

Redevelopment Blocks EOS-1 through EOS-4
Building 509 Site

Building 510/510A Site

\\errg.net\active\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\03IntDF\Appendices\App B\App-B_Risk-Tables.xls

Page 1 of 1
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Page 1 of 3 

Table B-7. Combined Risk for Parcel E Study Areas 

Combined Incremental Riska,b 

Parcel E Area Radiological Risk Chemical Risk Combined Riskc 
Redevelopment Block MU-1d 

707 Triangle Area 7E-03 4E-06 7E-03 

Redevelopment Block MU-2d 

Building 414 2E-04 6E-07 2E-04 

Building 506 Site 3E-04 3E-04 6E-04 

Building 507 Site 8E-04 --e 8E-04 

Building 508 Site 6E-05 2E-04 3E-04 

Building 520 Site 2E-04 4E-06 3E-04 

Building 529 Site 2E-05 5E-05 7E-05 

Shack 79 Site 2E-04 1E-06 2E-04 

Shack 80 Site 9E-04 1E-06 9E-04 

Redevelopment Block MU-3d 

Building 701 Site 8E-05 --e 8E-05 

IR-04 8E-04 2E-05 8E-04 

Redevelopment Blocks EOS-1 through EOS-4f 

Building 509 Site 5E-08 --e  5E-08 

Building 510/510A Site 1E-05 4E-05 5E-05 

Building 517 Site 5E-07 --e  5E-07 

IR-02 Northwest 7E-06 9E-03 9E-03 

IR-02 Central 2E-05 1E-03 1E-03 

IR-02 Southeast 7E-03 2E-05 7E-03 

Redevelopment Blocks EOS-1 through EOS-4 (Residential Reuse)g 

Building 509 Site 7E-07 --e 7E-07 

Building 510/510A Site 2E-04 6E-07 2E-04 

Building 517 Site 6E-06 --e 6E-06 

IR-02 Northwest 9E-05 2E-02 2E-02 

IR-02 Central 3E-04 2E-02 2E-02 

IR-02 Southeast 9E-02 3E-03 9E-02 



Table B-7. Combined Risk for Parcel E Study Areas (continued) 
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Page 2 of 3 

Combined Total Riska,b 
Parcel E Area Radiological Risk Chemical Risk Combined Riskc 
Redevelopment Block MU-1d 

707 Triangle Area 7E-03 3E-04 8E-03 

Redevelopment Block MU-2d  

Building 414 4E-04 6E-07 4E-04 

Building 506 Site 5E-04 3E-04 8E-04 

Building 507 Site 9E-04 9E-05 1E-03 

Building 508 Site 2E-04 2E-04 4E-04 

Building 520 Site 4E-04 2E-04 6E-04 

Building 529 Site 2E-04 2E-04 4E-04 

Shack 79 Site 3E-04 8E-05 4E-04 

Shack 80 Site 1E-03 8E-05 1E-03 

Redevelopment Block MU-3d 

Building 701 Site 3E-04 --e  3E-04 

IR-04 1E-03 3E-04 1E-03 

Redevelopment Blocks EOS-1 through EOS-4f 

Building 509 Site 2E-07 --e  2E-07 

Building 510/510A Site 2E-05 4E-05 6E-05 

Building 517 Site 6E-07 --e  6E-07 

IR-02 Northwest 2E-05 9E-03 9E-03 

IR-02 Central 3E-05 9E-03 9E-03 

IR-02 Southeast 7E-03 2E-04 7E-03 

Redevelopment Blocks EOS-1 through EOS-4 (Residential Reuse)g 

Building 509 Site 3E-06 --e 3E-06 

Building 510/510A Site 3E-04 9E-05 4E-04 

Building 517 Site 9E-06 --e 9E-06 

IR-02 Northwest 3E-04 2E-02 2E-02 

IR-02 Central 5E-04 2E-02 2E-02 

IR-02 Southeast 9E-02 3E-03 9E-02 

 



Table B-7. Combined Risk for Parcel E Study Areas (continued) 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-B_Risk\App-B_Risk-Screen.doc 

Page 3 of 3 

Notes: 
a  The risk results presented in the table represent the highest risk for an individual exposure area within an impacted site and are 

based upon anticipated reuse.  Chemical risk was derived from the Final Revised Parcel E Remedial Investigation Report, 
Tables I1-18 and I2-18 (Total and Incremental Risk for the Residential Exposure Scenario) and Tables I1-21 and I2-21 (Total 
and Incremental Risk for the Recreational Exposure Scenario (Barajas & Associates, Inc., 2008).  

b Total excess lifetime cancer risk.   
c Consistent with EPA HHRA guidance, cancer risk results are presented to one significant figure.  Accordingly, the combined 

risk results presented in the table may not equal the sum of the previous two columns; however, the results presented are an 
accurate representation of the sum of radiological and chemical risk. 

d Risk results are based on residential exposure scenario. 
e Chemical risk is not presented because no soil samples were collected in the vicinity of the site, and chemical risk was 

subsequently not evaluated. 

Notes (continued): 
f Risk results are based on recreational user exposure scenario. 

g Although these areas are planned for open space reuse, risk results are presented for the residential exposure scenario to 
evaluate unrestricted reuse. 

EPA = U.S. Environmental Protection Agency 
HHRA = human health risk assessment 
IR = Installation Restoration 
-- = not applicable 
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Table B-8. Critical Exposure Scenario and Isotope Evaluation Results 

Redevelopment Block 
and Site 

Incremental 
Riska 

Radionuclide of 
Concern 

PATHWAY PERCENTAGE OF INCREMENTAL RISK 

External Inhalation Ingestion Totalb 
Redevelopment Block MU-1 (Residential Exposure Scenario)  

707 Triangle Area 7E-03 137Cs 82.1 <0.1 <0.1 82.1 
210Pb <0.1 <0.1 <0.1 0.1 
239Pu <0.1 <0.1 <0.1 <0.1 
226Ra 17.1 <0.1 <0.1 17.1 
235U 0.3 <0.1 <0.1 0.3 

Redevelopment Block MU-2 (Residential Exposure Scenario) 

Building 414 2E-04 210Pb 0.1 <0.1 1.9 2.0 
226Ra 97.8 <0.1 0.3 98.1 

Building 506 Site 3E-04 241Am <0.1 <0.1 <0.1 0.1 
137Cs 0.4 <0.1 <0.1 0.4 
210Pb <0.1 <0.1 1.5 1.5 
226Ra 97.7 <0.1 0.3 97.9 

Building 507 Site 8E-04 137Cs 0.3 <0.1 <0.1 0.3 
210Pb 0.1 <0.1 1.2 1.3 
226Ra 98.2 <0.1 0.1 98.3 

Building 508 Site 6E-05 137Cs 7.3 <0.1 <0.1 7.3 
210Pb <0.1 <0.1 1.1 1.2 
226Ra 91.4 <0.1 <0.1 91.5 



Table B-8. Critical Exposure Scenario and Isotope Evaluation Results (continued) 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-B_Risk\App-B_Risk-Screen.doc 

Page 2 of 4 

Redevelopment Block 
and Site 

Incremental 
Riska 

Radionuclide of 
Concern 

PATHWAY PERCENTAGE OF INCREMENTAL RISK 

External Inhalation Ingestion Totalb 
Redevelopment Block MU-2 (Residential Exposure Scenario) (continued) 

Building 520 Site 2E-04 137Cs 0.1 <0.1 <0.1 0.1 
210Pb <0.1 <0.1 1.3 1.4 
226Ra 98.3 <0.1 0.2 98.5 

Building 529 Site 2E-05 241Am 0.5 <0.1 <0.1 0.5 
137Cs 5.7 <0.1 <0.1 5.7 
210Pb <0.1 <0.1 0.1 0.1 
226Ra 92.1 <0.1 <0.1 92.1 
90Sr 0.6 <0.1 <0.1 0.6 

Shack 79 Site 2E-04 241Am 0.1 <0.1 <0.1 0.1 
137Cs 1.8 <0.1 <0.1 1.8 
210Pb <0.1 <0.1 0.2 0.2 
226Ra 97.9 <0.1 <0.1 97.9 

Shack 80 Site 9E-04 241Am <0.1 <0.1 <0.1 <0.1 
137Cs 34.1 <0.1 <0.1 34.1 
210Pb <0.1 <0.1 0.1 0.1 
226Ra 65.7 <0.1 <0.1 65.7 



Table B-8. Critical Exposure Scenario and Isotope Evaluation Results (continued) 
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Redevelopment Block 
and Site 

Incremental 
Riska 

Radionuclide of 
Concern 

PATHWAY PERCENTAGE OF INCREMENTAL RISK 

External Inhalation Ingestion Totalb 
Redevelopment Block MU-3 (Residential Exposure Scenario) 

Building 701 Site 8E-05 210Pb 0.1 <0.1 1.0 1.1 
226Ra 98.7 <0.1 0.2 98.9 

IR-04 8E-04 137Cs 6.5 <0.1 <0.1 6.5 
210Pb <0.1 <0.1 1.4 1.5 
226Ra 91.4 <0.1 0.6 92.0 

Redevelopment Blocks EOS-1 through EOS-4 (Recreational Exposure Scenario) 

Building 509 Site 5E-08 137Cs 100.0 <0.1 <0.1 100.0 

Building 510/510A Site 1E-05 210Pb 0.1 <0.1 0.2 0.3 
226Ra 99.7 <0.1 <0.1 99.7 

Building 517 Site 5E-07 137Cs 77.5 <0.1 <0.1 77.5 
60Co 22.5 <0.1 <0.1 22.5 

IR-02 Northwest 7E-06 137Cs 15.4 <0.1 <0.1 15.4 
210Pb <0.1 <0.1 0.1 0.2 
226Ra 84.4 <0.1 0.1 84.4 

IR-02 Central 2E-05 137Cs 6.8 <0.1 <0.1 6.8 
210Pb <0.1 <0.1 0.2 0.2 
226Ra 93.0 <0.1 <0.1 93.1 



Table B-8. Critical Exposure Scenario and Isotope Evaluation Results (continued) 
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Page 4 of 4 

Redevelopment Block 
and Site 

Incremental 
Riska 

Radionuclide of 
Concern 

PATHWAY PERCENTAGE OF INCREMENTAL RISK 

External Inhalation Ingestion Totalb 
Redevelopment Blocks EOS-1 through EOS-4 (Recreational Exposure Scenario) (continued) 

IR-02 Southeast 

 

7E-03 137Cs <0.1 <0.1 <0.1 <0.1 
210Pb <0.1 <0.1 0.2 0.2 
226Ra 99.7 <0.1 0.1 99.8 

Notes: 
a Radiological risk results are presented based upon planned reuse, as presented in Table B-5. 
b Pathway-specific risks are rounded to the nearest tenth of a percent.  Accordingly, the value presented in the ‘Total’ column may not appear to equal the sum of the previous 

three columns, and the sum of all radionuclide risks for a given site may not appear to equal 100 percent. 
241Am americium-241 

60Co cobalt-60 
137Cs cesium-137 
210Pb lead-210 
226Ra radium-226 
90Sr strontium-90 
235U uranium-235 
IR Installation Restoration 
 



Radiological Risk 2E-07 2E-08
Dose (mrem/year)a 0.010 0.001

Radiological Risk 7E-09 5E-10
Dose (mrem/year)a <0.001 <0.001

Notes:

mrem/year = millirems per year

Table B-9.  Cover Depth Evaluation Results

Parameter Recreational User

Redevelopment Blocks EOS-1 through EOS-4, 3-Foot Cover

Dose values are for the higher of the adult and child receptors; risk values are for the sum of adult and child receptors.a

Redevelopment Blocks EOS-1 through EOS-4, 2-Foot Cover
Resident

\\errg.net\active\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\03IntDF\Appendices\App B\App-B_Risk-Tables.xls

Page 1 of 1
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Attachment B1. RESRAD Modeling and  
Risk Calculations 

 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  13:10  Page   1

Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                       Table of Contents

                       

   Part I: Mixture Sums and Single Radionuclide Guidelines

   

Dose Conversion Factor (and Related) Parameter Summary ...    2

Site-Specific Parameter Summary ..........................    3

Summary of Pathway Selections ............................    7

Contaminated Zone and Total Dose Summary .................    8

Total Dose Components

     Time = 0.000E+00 ....................................    9

     Time = 1.000E+00 ....................................   10

     Time = 3.000E+00 ....................................   11

     Time = 1.000E+01 ....................................   12

     Time = 3.000E+01 ....................................   13

     Time = 1.000E+02 ....................................   14

     Time = 3.000E+02 ....................................   15

     Time = 1.000E+03 ....................................   16

Dose/Source Ratios Summed Over All Pathways ..............   17

Single Radionuclide Soil Guidelines ......................   17

Dose Per Nuclide Summed Over All Pathways ................   18

Soil Concentration Per Nuclide ...........................   18



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  13:10  Page   2

Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                          Dose Conversion Factor (and Related) Parameter Summary

                                      Dose Library: FGR 12 & FGR 11

                                                                    Current     Base      Parameter

Menu                           Parameter                             Value#     Case*       Name

A-1   DCF's for external ground radiation, (mrem/yr)/(pCi/g)                            

A-1   At-218   (Source: FGR 12)                                    5.847E-03  5.847E-03  DCF1(  1)    

A-1   Bi-210   (Source: FGR 12)                                    3.606E-03  3.606E-03  DCF1(  2)    

A-1   Bi-214   (Source: FGR 12)                                    9.808E+00  9.808E+00  DCF1(  3)    

A-1   Pb-210   (Source: FGR 12)                                    2.447E-03  2.447E-03  DCF1(  4)    

A-1   Pb-214   (Source: FGR 12)                                    1.341E+00  1.341E+00  DCF1(  5)    

A-1   Po-210   (Source: FGR 12)                                    5.231E-05  5.231E-05  DCF1(  6)    

A-1   Po-214   (Source: FGR 12)                                    5.138E-04  5.138E-04  DCF1(  7)    

A-1   Po-218   (Source: FGR 12)                                    5.642E-05  5.642E-05  DCF1(  8)    

A-1   Ra-226   (Source: FGR 12)                                    3.176E-02  3.176E-02  DCF1(  9)    

A-1   Rn-222   (Source: FGR 12)                                    2.354E-03  2.354E-03  DCF1( 10)    

A-1   Tl-210   (Source: no data)                                   0.000E+00 -2.000E+00  DCF1( 11)    

                                                                                        

B-1   Dose conversion factors for inhalation, mrem/pCi:                                 

B-1   Pb-210+D                                                     2.320E-02  1.360E-02  DCF2(  1)    

B-1   Ra-226+D                                                     8.594E-03  8.580E-03  DCF2(  2)    

                                                                                        

D-1   Dose conversion factors for ingestion, mrem/pCi:                                  

D-1   Pb-210+D                                                     7.276E-03  5.370E-03  DCF3(  1)    

D-1   Ra-226+D                                                     1.321E-03  1.320E-03  DCF3(  2)    

                                                                                        

D-34  Food transfer factors:                                                            

D-34  Pb-210+D  , plant/soil concentration ratio, dimensionless    1.000E-02  1.000E-02  RTF(  1,1)   

D-34  Pb-210+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    8.000E-04  8.000E-04  RTF(  1,2)   

D-34  Pb-210+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     3.000E-04  3.000E-04  RTF(  1,3)   

D-34                                                                                    

D-34  Ra-226+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  2,1)   

D-34  Ra-226+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-03  1.000E-03  RTF(  2,2)   

D-34  Ra-226+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     1.000E-03  1.000E-03  RTF(  2,3)   

                                                                                        

D-5   Bioaccumulation factors, fresh water, L/kg:                                       

D-5   Pb-210+D  , fish                                             3.000E+02  3.000E+02  BIOFAC(  1,1)

D-5   Pb-210+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  1,2)

D-5                                                                                     

D-5   Ra-226+D  , fish                                             5.000E+01  5.000E+01  BIOFAC(  2,1)

D-5   Ra-226+D  , crustacea and mollusks                           2.500E+02  2.500E+02  BIOFAC(  2,2)

#For DCF1(xxx) only, factors are for infinite depth & area.  See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  13:10  Page   3

Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                                                Site-Specific Parameter Summary

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R011  Area of contaminated zone (m**2)                  5.422E+02  1.000E+04               ---                AREA         

R011  Thickness of contaminated zone (m)                2.000E+00  2.000E+00               ---                THICK0       

R011  Fraction of contamination that is submerged       0.000E+00  0.000E+00               ---                SUBMFRACT    

R011  Length parallel to aquifer flow (m)               not used   1.000E+02               ---                LCZPAQ       

R011  Basic radiation dose limit (mrem/yr)              2.500E+01  3.000E+01               ---                BRDL         

R011  Time since placement of material (yr)             0.000E+00  0.000E+00               ---                TI           

R011  Times for calculations (yr)                       1.000E+00  1.000E+00               ---                T( 2)        

R011  Times for calculations (yr)                       3.000E+00  3.000E+00               ---                T( 3)        

R011  Times for calculations (yr)                       1.000E+01  1.000E+01               ---                T( 4)        

R011  Times for calculations (yr)                       3.000E+01  3.000E+01               ---                T( 5)        

R011  Times for calculations (yr)                       1.000E+02  1.000E+02               ---                T( 6)        

R011  Times for calculations (yr)                       3.000E+02  3.000E+02               ---                T( 7)        

R011  Times for calculations (yr)                       1.000E+03  1.000E+03               ---                T( 8)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T( 9)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T(10)        

                                                                                                             

R012  Initial principal radionuclide (pCi/g):  Pb-210   3.880E-01  0.000E+00               ---                S1(1)        

R012  Initial principal radionuclide (pCi/g):  Ra-226   3.880E-01  0.000E+00               ---                S1(2)        

R012  Concentration in groundwater   (pCi/L):  Pb-210   not used   0.000E+00               ---                W1( 1)       

R012  Concentration in groundwater   (pCi/L):  Ra-226   not used   0.000E+00               ---                W1( 2)       

                                                                                                             

R013  Cover depth (m)                                   0.000E+00  0.000E+00               ---                COVER0       

R013  Density of cover material (g/cm**3)               not used   1.500E+00               ---                DENSCV       

R013  Cover depth erosion rate (m/yr)                   not used   1.000E-03               ---                VCV          

R013  Density of contaminated zone (g/cm**3)            1.500E+00  1.500E+00               ---                DENSCZ       

R013  Contaminated zone erosion rate (m/yr)             1.000E-03  1.000E-03               ---                VCZ          

R013  Contaminated zone total porosity                  4.000E-01  4.000E-01               ---                TPCZ         

R013  Contaminated zone field capacity                  2.000E-01  2.000E-01               ---                FCCZ         

R013  Contaminated zone hydraulic conductivity (m/yr)   1.000E+01  1.000E+01               ---                HCCZ         

R013  Contaminated zone b parameter                     5.300E+00  5.300E+00               ---                BCZ          

R013  Average annual wind speed (m/sec)                 2.000E+00  2.000E+00               ---                WIND         

R013  Humidity in air (g/m**3)                          not used   8.000E+00               ---                HUMID        

R013  Evapotranspiration coefficient                    5.000E-01  5.000E-01               ---                EVAPTR       

R013  Precipitation (m/yr)                              1.000E+00  1.000E+00               ---                PRECIP       

R013  Irrigation (m/yr)                                 2.000E-01  2.000E-01               ---                RI           

R013  Irrigation mode                                   overhead   overhead                ---                IDITCH       

R013  Runoff coefficient                                2.000E-01  2.000E-01               ---                RUNOFF       

R013  Watershed area for nearby stream or pond (m**2)   not used   1.000E+06               ---                WAREA        

R013  Accuracy for water/soil computations              not used   1.000E-03               ---                EPS          

                                                                                                             

R014  Density of saturated zone (g/cm**3)               not used   1.500E+00               ---                DENSAQ       

R014  Saturated zone total porosity                     not used   4.000E-01               ---                TPSZ         

R014  Saturated zone effective porosity                 not used   2.000E-01               ---                EPSZ         

R014  Saturated zone field capacity                     not used   2.000E-01               ---                FCSZ         

R014  Saturated zone hydraulic conductivity (m/yr)      not used   1.000E+02               ---                HCSZ         

R014  Saturated zone hydraulic gradient                 not used   2.000E-02               ---                HGWT         

R014  Saturated zone b parameter                        not used   5.300E+00               ---                BSZ          

R014  Water table drop rate (m/yr)                      not used   1.000E-03               ---                VWT          

R014  Well pump intake depth (m below water table)      not used   1.000E+01               ---                DWIBWT       

R014  Model: Nondispersion (ND) or Mass-Balance (MB)    not used   ND                      ---                MODEL        
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R014  Well pumping rate (m**3/yr)                       not used   2.500E+02               ---                UW           

                                                                                                             

R015  Number of unsaturated zone strata                 not used   1                       ---                NS           

R015  Unsat. zone 1, thickness (m)                      not used   4.000E+00               ---                H(1)         

R015  Unsat. zone 1, soil density (g/cm**3)             not used   1.500E+00               ---                DENSUZ(1)    

R015  Unsat. zone 1, total porosity                     not used   4.000E-01               ---                TPUZ(1)      

R015  Unsat. zone 1, effective porosity                 not used   2.000E-01               ---                EPUZ(1)      

R015  Unsat. zone 1, field capacity                     not used   2.000E-01               ---                FCUZ(1)      

R015  Unsat. zone 1, soil-specific b parameter          not used   5.300E+00               ---                BUZ(1)       

R015  Unsat. zone 1, hydraulic conductivity (m/yr)      not used   1.000E+01               ---                HCUZ(1)      

                                                                                                             

R016  Distribution coefficients for Pb-210                                                                   

R016    Contaminated zone (cm**3/g)                     1.000E+02  1.000E+02               ---                DCNUCC( 1)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   1.000E+02               ---                DCNUCU( 1,1) 

R016    Saturated zone (cm**3/g)                        not used   1.000E+02               ---                DCNUCS( 1)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            1.663E-03             ALEACH( 1)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 1)  

                                                                                                             

R016  Distribution coefficients for Ra-226                                                                   

R016    Contaminated zone (cm**3/g)                     7.000E+01  7.000E+01               ---                DCNUCC( 2)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   7.000E+01               ---                DCNUCU( 2,1) 

R016    Saturated zone (cm**3/g)                        not used   7.000E+01               ---                DCNUCS( 2)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            2.374E-03             ALEACH( 2)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 2)  

                                                                                                             

R017  Inhalation rate (m**3/yr)                         7.000E+03  8.400E+03               ---                INHALR       

R017  Mass loading for inhalation (g/m**3)              1.000E-04  1.000E-04               ---                MLINH        

R017  Exposure duration                                 2.400E+01  3.000E+01               ---                ED           

R017  Shielding factor, inhalation                      4.000E-01  4.000E-01               ---                SHF3         

R017  Shielding factor, external gamma                  7.000E-01  7.000E-01               ---                SHF1         

R017  Fraction of time spent indoors                    0.000E+00  5.000E-01               ---                FIND         

R017  Fraction of time spent outdoors (on site)         9.590E-01  2.500E-01               ---                FOTD         

R017  Shape factor flag, external gamma                 1.000E+00  1.000E+00     >0 shows circular AREA.      FS          

R017  Radii of shape factor array (used if FS = -1):                                                         

R017    Outer annular radius (m), ring  1:              not used   5.000E+01               ---                RAD_SHAPE( 1)

R017    Outer annular radius (m), ring  2:              not used   7.071E+01               ---                RAD_SHAPE( 2)

R017    Outer annular radius (m), ring  3:              not used   0.000E+00               ---                RAD_SHAPE( 3)

R017    Outer annular radius (m), ring  4:              not used   0.000E+00               ---                RAD_SHAPE( 4)

R017    Outer annular radius (m), ring  5:              not used   0.000E+00               ---                RAD_SHAPE( 5)

R017    Outer annular radius (m), ring  6:              not used   0.000E+00               ---                RAD_SHAPE( 6)

R017    Outer annular radius (m), ring  7:              not used   0.000E+00               ---                RAD_SHAPE( 7)

R017    Outer annular radius (m), ring  8:              not used   0.000E+00               ---                RAD_SHAPE( 8)

R017    Outer annular radius (m), ring  9:              not used   0.000E+00               ---                RAD_SHAPE( 9)

R017    Outer annular radius (m), ring 10:              not used   0.000E+00               ---                RAD_SHAPE(10)

R017    Outer annular radius (m), ring 11:              not used   0.000E+00               ---                RAD_SHAPE(11)

R017    Outer annular radius (m), ring 12:              not used   0.000E+00               ---                RAD_SHAPE(12)
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                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter
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R017  Fractions of annular areas within AREA:                                                                

R017    Ring  1                                         not used   1.000E+00               ---                FRACA( 1)    

R017    Ring  2                                         not used   2.732E-01               ---                FRACA( 2)    

R017    Ring  3                                         not used   0.000E+00               ---                FRACA( 3)    

R017    Ring  4                                         not used   0.000E+00               ---                FRACA( 4)    

R017    Ring  5                                         not used   0.000E+00               ---                FRACA( 5)    

R017    Ring  6                                         not used   0.000E+00               ---                FRACA( 6)    

R017    Ring  7                                         not used   0.000E+00               ---                FRACA( 7)    

R017    Ring  8                                         not used   0.000E+00               ---                FRACA( 8)    

R017    Ring  9                                         not used   0.000E+00               ---                FRACA( 9)    

R017    Ring 10                                         not used   0.000E+00               ---                FRACA(10)    

R017    Ring 11                                         not used   0.000E+00               ---                FRACA(11)    

R017    Ring 12                                         not used   0.000E+00               ---                FRACA(12)    

                                                                                                             

R018  Fruits, vegetables and grain consumption (kg/yr)  not used   1.600E+02               ---                DIET(1)      

R018  Leafy vegetable consumption (kg/yr)               not used   1.400E+01               ---                DIET(2)      

R018  Milk consumption (L/yr)                           not used   9.200E+01               ---                DIET(3)      

R018  Meat and poultry consumption (kg/yr)              not used   6.300E+01               ---                DIET(4)      

R018  Fish consumption (kg/yr)                          not used   5.400E+00               ---                DIET(5)      

R018  Other seafood consumption (kg/yr)                 not used   9.000E-01               ---                DIET(6)      

R018  Soil ingestion rate (g/yr)                        3.500E+01  3.650E+01               ---                SOIL         

R018  Drinking water intake (L/yr)                      not used   5.100E+02               ---                DWI          

R018  Contamination fraction of drinking water          not used   1.000E+00               ---                FDW          

R018  Contamination fraction of household water         not used   1.000E+00               ---                FHHW         

R018  Contamination fraction of livestock water         not used   1.000E+00               ---                FLW          

R018  Contamination fraction of irrigation water        not used   1.000E+00               ---                FIRW         

R018  Contamination fraction of aquatic food            not used   5.000E-01               ---                FR9          

R018  Contamination fraction of plant food              not used  -1                       ---                FPLANT       

R018  Contamination fraction of meat                    not used  -1                       ---                FMEAT        

R018  Contamination fraction of milk                    not used  -1                       ---                FMILK        

                                                                                                             

R019  Livestock fodder intake for meat (kg/day)         not used   6.800E+01               ---                LFI5         

R019  Livestock fodder intake for milk (kg/day)         not used   5.500E+01               ---                LFI6         

R019  Livestock water intake for meat (L/day)           not used   5.000E+01               ---                LWI5         

R019  Livestock water intake for milk (L/day)           not used   1.600E+02               ---                LWI6         

R019  Livestock soil intake (kg/day)                    not used   5.000E-01               ---                LSI          

R019  Mass loading for foliar deposition (g/m**3)       not used   1.000E-04               ---                MLFD         

R019  Depth of soil mixing layer (m)                    1.500E-01  1.500E-01               ---                DM           

R019  Depth of roots (m)                                not used   9.000E-01               ---                DROOT        

R019  Drinking water fraction from ground water         not used   1.000E+00               ---                FGWDW        

R019  Household water fraction from ground water        not used   1.000E+00               ---                FGWHH        

R019  Livestock water fraction from ground water        not used   1.000E+00               ---                FGWLW        

R019  Irrigation fraction from ground water             not used   1.000E+00               ---                FGWIR        

                                                                                                             

R19B  Wet weight crop yield for Non-Leafy (kg/m**2)     not used   7.000E-01               ---                YV(1)        

R19B  Wet weight crop yield for Leafy     (kg/m**2)     not used   1.500E+00               ---                YV(2)        

R19B  Wet weight crop yield for Fodder    (kg/m**2)     not used   1.100E+00               ---                YV(3)        

R19B  Growing Season for  Non-Leafy (years)             not used   1.700E-01               ---                TE(1)        

R19B  Growing Season for  Leafy     (years)             not used   2.500E-01               ---                TE(2)        

R19B  Growing Season for  Fodder    (years)             not used   8.000E-02               ---                TE(3)        
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R19B  Translocation Factor for  Non-Leafy               not used   1.000E-01               ---                TIV(1)       

R19B  Translocation Factor for  Leafy                   not used   1.000E+00               ---                TIV(2)       

R19B  Translocation Factor for  Fodder                  not used   1.000E+00               ---                TIV(3)       

R19B  Dry Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RDRY(1)      

R19B  Dry Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RDRY(2)      

R19B  Dry Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RDRY(3)      

R19B  Wet Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RWET(1)      

R19B  Wet Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RWET(2)      

R19B  Wet Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RWET(3)      

R19B  Weathering Removal Constant for Vegetation        not used   2.000E+01               ---                WLAM         

                                                                                                             

C14   C-12 concentration in water (g/cm**3)             not used   2.000E-05               ---                C12WTR       

C14   C-12 concentration in contaminated soil (g/g)     not used   3.000E-02               ---                C12CZ        

C14   Fraction of vegetation carbon from soil           not used   2.000E-02               ---                CSOIL        

C14   Fraction of vegetation carbon from air            not used   9.800E-01               ---                CAIR         

C14   C-14 evasion layer thickness in soil (m)          not used   3.000E-01               ---                DMC          

C14   C-14 evasion flux rate from soil (1/sec)          not used   7.000E-07               ---                EVSN         

C14   C-12 evasion flux rate from soil (1/sec)          not used   1.000E-10               ---                REVSN        

C14   Fraction of grain in beef cattle feed             not used   8.000E-01               ---                AVFG4        

C14   Fraction of grain in milk cow feed                not used   2.000E-01               ---                AVFG5        

                                                                                                             

STOR  Storage times of contaminated foodstuffs (days):                                                       

STOR    Fruits, non-leafy vegetables, and grain         1.400E+01  1.400E+01               ---                STOR_T(1)    

STOR    Leafy vegetables                                1.000E+00  1.000E+00               ---                STOR_T(2)    

STOR    Milk                                            1.000E+00  1.000E+00               ---                STOR_T(3)    

STOR    Meat and poultry                                2.000E+01  2.000E+01               ---                STOR_T(4)    

STOR    Fish                                            7.000E+00  7.000E+00               ---                STOR_T(5)    

STOR    Crustacea and mollusks                          7.000E+00  7.000E+00               ---                STOR_T(6)    

STOR    Well water                                      1.000E+00  1.000E+00               ---                STOR_T(7)    

STOR    Surface water                                   1.000E+00  1.000E+00               ---                STOR_T(8)    

STOR    Livestock fodder                                4.500E+01  4.500E+01               ---                STOR_T(9)    

                                                                                                             

R021  Thickness of building foundation (m)              not used   1.500E-01               ---                FLOOR1       

R021  Bulk density of building foundation (g/cm**3)     not used   2.400E+00               ---                DENSFL       

R021  Total porosity of the cover material              not used   4.000E-01               ---                TPCV         

R021  Total porosity of the building foundation         not used   1.000E-01               ---                TPFL         

R021  Volumetric water content of the cover material    not used   5.000E-02               ---                PH2OCV       

R021  Volumetric water content of the foundation        not used   3.000E-02               ---                PH2OFL       

R021  Diffusion coefficient for radon gas (m/sec):                                                           

R021    in cover material                               not used   2.000E-06               ---                DIFCV        

R021    in foundation material                          not used   3.000E-07               ---                DIFFL        

R021    in contaminated zone soil                       not used   2.000E-06               ---                DIFCZ        

R021  Radon vertical dimension of mixing (m)            not used   2.000E+00               ---                HMIX         

R021  Average building air exchange rate (1/hr)         not used   5.000E-01               ---                REXG         

R021  Height of the building (room) (m)                 not used   2.500E+00               ---                HRM          

R021  Building interior area factor                     not used   0.000E+00               ---                FAI          

R021  Building depth below ground surface (m)           not used  -1.000E+00               ---                DMFL         

R021  Emanating power of Rn-222 gas                     not used   2.500E-01               ---                EMANA(1)     

R021  Emanating power of Rn-220 gas                     not used   1.500E-01               ---                EMANA(2)     

                                                                                                             

TITL  Number of graphical time points                       32        ---                  ---                NPTS         
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                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

TITL  Maximum number of integration points for dose         17        ---                  ---                LYMAX        

TITL  Maximum number of integration points for risk        257        ---                  ---                KYMAX        

                     Summary of Pathway Selections

                    Pathway                User Selection

          

             1 -- external gamma               active  

             2 -- inhalation (w/o radon)        active  

             3 -- plant ingestion            suppressed

             4 -- meat ingestion             suppressed

             5 -- milk ingestion             suppressed

             6 -- aquatic foods              suppressed

             7 -- drinking water             suppressed

             8 -- soil ingestion               active  

             9 -- radon                      suppressed

             Find peak pathway doses         suppressed
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

     Contaminated Zone Dimensions            Initial Soil Concentrations, pCi/g

                 

       Area:    542.18 square meters                Pb-210     3.880E-01

  Thickness:      2.00 meters                       Ra-226     3.880E-01                                                            

Cover Depth:      0.00 meters                                                                                                       

                                    Total Dose TDOSE(t), mrem/yr                                                                    

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

             Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)                                             

                                                          

   t (years):  0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

    TDOSE(t):  3.726E+00  3.716E+00  3.695E+00  3.624E+00  3.426E+00  2.816E+00  1.606E+00  2.252E-01

        M(t):  1.490E-01  1.486E-01  1.478E-01  1.449E-01  1.371E-01  1.126E-01  6.425E-02  9.006E-03

Maximum TDOSE(t):  3.726E+00 mrem/yr   at t = 0.000E+00 years       
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  2.007E-03 0.0005  7.431E-04 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.055E-02 0.0136

Ra-226  3.663E+00 0.9829  2.911E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.010E-02 0.0027

                    

Total   3.665E+00 0.9834  1.034E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.065E-02 0.0163

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.330E-02 0.0143

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.673E+00 0.9857

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.726E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  1.943E-03 0.0005  7.192E-04 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.892E-02 0.0132

Ra-226  3.652E+00 0.9829  3.130E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.162E-02 0.0031

                    

Total   3.654E+00 0.9834  1.032E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.054E-02 0.0163

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.158E-02 0.0139

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.664E+00 0.9861

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.716E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  1.820E-03 0.0005  6.736E-04 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.582E-02 0.0124

Ra-226  3.632E+00 0.9829  3.544E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.449E-02 0.0039

                    

Total   3.634E+00 0.9834  1.028E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.030E-02 0.0163

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.831E-02 0.0131

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.647E+00 0.9869

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.695E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  1.447E-03 0.0004  5.356E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.643E-02 0.0101

Ra-226  3.562E+00 0.9829  4.771E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.302E-02 0.0064

                    

Total   3.563E+00 0.9833  1.013E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.946E-02 0.0164

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.841E-02 0.0106

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.585E+00 0.9894

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.624E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  7.516E-04 0.0002  2.782E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.893E-02 0.0055

Ra-226  3.368E+00 0.9829  6.879E-04 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.788E-02 0.0111

                    

Total   3.369E+00 0.9831  9.662E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.680E-02 0.0166

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.996E-02 0.0058

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.406E+00 0.9942

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.426E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  7.594E-05 0.0000  2.811E-05 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.912E-03 0.0007

Ra-226  2.768E+00 0.9829  7.734E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.528E-02 0.0161

                    

Total   2.768E+00 0.9830  8.015E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.719E-02 0.0168

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.016E-03 0.0007

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.814E+00 0.9993

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.816E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  1.087E-07 0.0000  4.024E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.737E-06 0.0000

Ra-226  1.579E+00 0.9829  4.578E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.696E-02 0.0168

                    

Total   1.579E+00 0.9829  4.578E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.696E-02 0.0168

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.886E-06 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.606E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.606E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  1.206E-17 0.0000  4.464E-18 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.036E-16 0.0000

Ra-226  2.213E-01 0.9829  6.417E-05 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.779E-03 0.0168

                    

Total   2.213E-01 0.9829  6.417E-05 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.779E-03 0.0168

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.201E-16 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.252E-01 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.252E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                                  Dose/Source Ratios Summed Over All Pathways                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,t) At Time in Years   (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Pb-210+D   Pb-210+D   1.000E+00  1.374E-01 1.329E-01 1.245E-01 9.900E-02 5.143E-02 5.197E-03 7.438E-06 8.251E-16

Ra-226+D   Ra-226+D   1.000E+00  9.464E+00 9.438E+00 9.385E+00 9.202E+00 8.700E+00 7.148E+00 4.077E+00 5.715E-01

Ra-226+D   Pb-210+D   1.000E+00  2.144E-03 6.333E-03 1.427E-02 3.796E-02 7.967E-02 1.039E-01 6.235E-02 8.742E-03

Ra-226+D   ∑DSR(j)               9.466E+00 9.444E+00 9.399E+00 9.240E+00 8.780E+00 7.252E+00 4.140E+00 5.803E-01

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                           Single Radionuclide Soil Guidelines G(i,t) in pCi/g                                                      

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

Nuclide

  (i)    t= 0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                          

Pb-210      1.820E+02   1.881E+02   2.008E+02   2.525E+02   4.861E+02   4.811E+03   3.361E+06  *7.634E+13                           

Ra-226      2.641E+00   2.647E+00   2.660E+00   2.706E+00   2.848E+00   3.447E+00   6.039E+00   4.308E+01                           

                          

*At specific activity limit

            Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

            and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

         at tmin = time of minimum single radionuclide soil guideline

     and at tmax = time of maximum total dose = 0.000E+00 years       

Nuclide  Initial         tmin       DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

  (i)    (pCi/g)       (years)                   (pCi/g)               (pCi/g)

           

Pb-210  3.880E-01     0.000E+00      1.374E-01  1.820E+02  1.374E-01  1.820E+02

Ra-226  3.880E-01     0.000E+00      9.466E+00  2.641E+00  9.466E+00  2.641E+00
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                              Individual Nuclide Dose Summed Over All Pathways

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                    DOSE(j,t), mrem/yr

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Pb-210  Pb-210  1.000E+00    5.330E-02 5.158E-02 4.831E-02 3.841E-02 1.996E-02 2.016E-03 2.886E-06 3.201E-16

Pb-210  Ra-226  1.000E+00    8.320E-04 2.457E-03 5.538E-03 1.473E-02 3.091E-02 4.033E-02 2.419E-02 3.392E-03

Pb-210  ∑DOSE(j)             5.413E-02 5.404E-02 5.385E-02 5.314E-02 5.087E-02 4.234E-02 2.420E-02 3.392E-03

Ra-226  Ra-226  1.000E+00    3.672E+00 3.662E+00 3.641E+00 3.570E+00 3.376E+00 2.773E+00 1.582E+00 2.218E-01

             

THF(i) is the thread fraction of the parent nuclide.

                                   Individual Nuclide Soil Concentration

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                      S(j,t), pCi/g

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Pb-210  Pb-210  1.000E+00    3.880E-01 3.755E-01 3.517E-01 2.797E-01 1.453E-01 1.468E-02 2.101E-05 2.331E-15

Pb-210  Ra-226  1.000E+00    0.000E+00 1.185E-02 3.431E-02 1.013E-01 2.195E-01 2.890E-01 1.735E-01 2.433E-02

Pb-210  ∑S(j):               3.880E-01 3.873E-01 3.860E-01 3.810E-01 3.647E-01 3.037E-01 1.735E-01 2.433E-02

Ra-226  Ra-226  1.000E+00    3.880E-01 3.869E-01 3.847E-01 3.773E-01 3.567E-01 2.930E-01 1.672E-01 2.343E-02

             

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =    0.61 seconds
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                                  Cancer Risk Slope Factors Summary Table

                                      Risk Library: FGR 13 Morbidity

                                                                    Current     Base      Parameter

 Menu                          Parameter                             Value      Case*       Name

Sf-1   Ground external radiation slope factors, 1/yr per (pCi/g):                       

Sf-1   Pb-210+D                                                    4.21E-09   1.41E-09   SLPF(  1,1) 

Sf-1   Ra-226+D                                                    8.49E-06   2.29E-08   SLPF(  2,1) 

                                                                                        

Sf-2   Inhalation, slope factors, 1/(pCi):                                              

Sf-2   Pb-210+D                                                    3.08E-08   1.58E-08   SLPF(  1,2) 

Sf-2   Ra-226+D                                                    2.83E-08   2.82E-08   SLPF(  2,2) 

                                                                                        

Sf-3   Food ingestion, slope factors, 1/(pCi):                                          

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  1,3) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  2,3) 

                                                                                        

Sf-3   Water ingestion, slope factors, 1/(pCi):                                         

Sf-3   Pb-210+D                                                    2.66E-09   8.81E-10   SLPF(  1,4) 

Sf-3   Ra-226+D                                                    3.86E-10   3.85E-10   SLPF(  2,4) 

                                                                                        

Sf-3   Soil ingestion, slope factors, 1/(pCi):                                          

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  1,5) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  2,5) 

                                                                                        

Sf-Rn  Radon Inhalation slope factors, 1/(pCi):                                         

Sf-Rn  Rn-222                                                      1.80E-12   1.80E-12   SLPFRN(1,1) 

Sf-Rn  Po-218                                                      3.70E-12   3.70E-12   SLPFRN(1,2) 

Sf-Rn  Pb-214                                                      6.20E-12   6.20E-12   SLPFRN(1,3) 

Sf-Rn  Bi-214                                                      1.50E-11   1.50E-11   SLPFRN(1,4) 

                                                                                        

Sf-Rn  Radon K factors, (mrem/WLM):                                                     

Sf-Rn  Rn-222 Indoor                                               7.60E+02   7.60E+02   KFACTR(1,1) 

Sf-Rn  Rn-222 Outdoor                                              5.70E+02   5.70E+02   KFACTR(1,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                    Risk Slope and Environmental Transport Factors for the Ground Pathway                                            

Nuclide  Slope(i)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

At-218   3.570E-09   8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01

Bi-210   2.760E-09   8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01

Bi-214   7.480E-06   8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01

Pb-210   1.410E-09   8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01

Pb-214   9.820E-07   8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01

Po-210   3.950E-11   8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01

Po-214   3.860E-10   8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01

Po-218   4.260E-11   8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01

Ra-226   2.290E-08   8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01

Rn-222   1.740E-09   8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01

Tl-210   0.000E+00   9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01

                   

* - Units are 1/yr per (pCi/g) at infinite depth and area.  Multiplication by ETFG(i,t) converts to site conditions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 0.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    3.256E-02  0.000E+00  0.000E+00  0.000E+00  7.061E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.061E+00

Ra-226    3.256E-02  0.000E+00  0.000E+00  0.000E+00  7.061E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.061E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  3.296E-08 0.0005  2.350E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.704E-07 0.0087

Ra-226  6.460E-05 0.9888  2.137E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.436E-08 0.0013

                 

Total   6.463E-05 0.9893  4.486E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.547E-07 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.268E-07 0.0096

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.470E-05 0.9904

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.533E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  2.335E-08 0.0004  1.665E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.041E-07 0.0062

Ra-226  6.461E-05 0.9889  2.822E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.506E-07 0.0038

                    

Total   6.463E-05 0.9893  4.486E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.547E-07 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.441E-07 0.0068

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.488E-05 0.9932

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.533E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    3.251E-02  0.000E+00  0.000E+00  0.000E+00  7.049E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.049E+00

Ra-226    3.247E-02  0.000E+00  0.000E+00  0.000E+00  7.041E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.041E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  3.289E-08 0.0005  2.345E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.692E-07 0.0087

Ra-226  6.442E-05 0.9888  2.131E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.412E-08 0.0013

                 

Total   6.445E-05 0.9893  4.476E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.533E-07 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.256E-07 0.0096

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.452E-05 0.9904

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.515E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  2.260E-08 0.0003  1.611E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.911E-07 0.0060

Ra-226  6.443E-05 0.9889  2.865E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.623E-07 0.0040

                    

Total   6.445E-05 0.9893  4.476E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.533E-07 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.298E-07 0.0066

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.472E-05 0.9934

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.515E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    3.240E-02  0.000E+00  0.000E+00  0.000E+00  7.025E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.025E+00

Ra-226    3.229E-02  0.000E+00  0.000E+00  0.000E+00  7.002E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.002E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  3.276E-08 0.0005  2.335E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.669E-07 0.0088

Ra-226  6.405E-05 0.9888  2.119E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.365E-08 0.0013

                 

Total   6.409E-05 0.9893  4.454E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.505E-07 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.230E-07 0.0096

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.416E-05 0.9904

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.478E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  2.116E-08 0.0003  1.509E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.663E-07 0.0057

Ra-226  6.407E-05 0.9889  2.945E-08 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.843E-07 0.0044

                    

Total   6.409E-05 0.9893  4.454E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.505E-07 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.025E-07 0.0062

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.438E-05 0.9938

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.478E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    3.198E-02  0.000E+00  0.000E+00  0.000E+00  6.933E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.933E+00

Ra-226    3.166E-02  0.000E+00  0.000E+00  0.000E+00  6.865E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.865E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  3.227E-08 0.0005  2.301E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.585E-07 0.0088

Ra-226  6.281E-05 0.9887  2.078E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.202E-08 0.0013

                 

Total   6.284E-05 0.9892  4.378E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.405E-07 0.0101
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.137E-07 0.0097

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.291E-05 0.9903

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.352E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  1.683E-08 0.0003  1.200E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.912E-07 0.0046

Ra-226  6.282E-05 0.9890  3.178E-08 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.492E-07 0.0055

                    

Total   6.284E-05 0.9892  4.378E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.405E-07 0.0101



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  13:10  Page  15

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.201E-07 0.0050

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.320E-05 0.9950

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.352E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    3.061E-02  0.000E+00  0.000E+00  0.000E+00  6.638E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.638E+00

Ra-226    2.994E-02  0.000E+00  0.000E+00  0.000E+00  6.491E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.491E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  3.078E-08 0.0005  2.195E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.327E-07 0.0089

Ra-226  5.938E-05 0.9886  1.964E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.754E-08 0.0013

                 

Total   5.941E-05 0.9891  4.159E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.103E-07 0.0102
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.854E-07 0.0097

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.948E-05 0.9903

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.006E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  8.742E-09 0.0001  6.233E-09 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.513E-07 0.0025

Ra-226  5.940E-05 0.9890  3.536E-08 0.0006  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.590E-07 0.0076

                    

Total   5.941E-05 0.9891  4.159E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.103E-07 0.0102
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.663E-07 0.0028

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.990E-05 0.9972

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.006E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    2.549E-02  0.000E+00  0.000E+00  0.000E+00  5.526E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  5.526E+00

Ra-226    2.460E-02  0.000E+00  0.000E+00  0.000E+00  5.333E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  5.333E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  2.553E-08 0.0005  1.820E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.418E-07 0.0090

Ra-226  4.879E-05 0.9885  1.614E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.371E-08 0.0013

                 

Total   4.881E-05 0.9891  3.434E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.056E-07 0.0102
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.856E-07 0.0098

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.887E-05 0.9902

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.935E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  8.833E-10 0.0000  6.298E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.529E-08 0.0003

Ra-226  4.881E-05 0.9890  3.371E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.903E-07 0.0099

                    

Total   4.881E-05 0.9891  3.434E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.056E-07 0.0102
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.680E-08 0.0003

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.934E-05 0.9997

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.935E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    1.457E-02  0.000E+00  0.000E+00  0.000E+00  3.158E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.158E+00

Ra-226    1.403E-02  0.000E+00  0.000E+00  0.000E+00  3.042E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.042E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  1.458E-08 0.0005  1.040E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.524E-07 0.0090

Ra-226  2.783E-05 0.9885  9.206E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.634E-08 0.0013

                 

Total   2.784E-05 0.9890  1.960E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.887E-07 0.0103
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.773E-07 0.0099

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.787E-05 0.9901

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.815E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  1.264E-12 0.0000  9.014E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.188E-11 0.0000

Ra-226  2.784E-05 0.9890  1.960E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.887E-07 0.0103

                    

Total   2.784E-05 0.9890  1.960E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.887E-07 0.0103
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.405E-11 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.815E-05 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.815E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+03 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    2.042E-03  0.000E+00  0.000E+00  0.000E+00  4.427E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.427E-01

Ra-226    1.967E-03  0.000E+00  0.000E+00  0.000E+00  4.264E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.264E-01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  2.044E-09 0.0005  1.457E-09 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.538E-08 0.0090

Ra-226  3.901E-06 0.9885  1.290E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.094E-09 0.0013

                 

Total   3.903E-06 0.9890  2.748E-09 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.047E-08 0.0103
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.888E-08 0.0099

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.907E-06 0.9901

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.946E-06 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  1.402E-22 0.0000  9.999E-23 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.427E-21 0.0000

Ra-226  3.903E-06 0.9890  2.748E-09 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.047E-08 0.0103

                    

Total   3.903E-06 0.9890  2.748E-09 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.047E-08 0.0103
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.667E-21 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.946E-06 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.946E-06 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                          Dose Conversion Factor (and Related) Parameter Summary

                                      Dose Library: FGR 12 & FGR 11

                                                                    Current     Base      Parameter

Menu                           Parameter                             Value#     Case*       Name

A-1   DCF's for external ground radiation, (mrem/yr)/(pCi/g)                            

A-1   At-218   (Source: FGR 12)                                    5.847E-03  5.847E-03  DCF1(  1)    

A-1   Ba-137m  (Source: FGR 12)                                    3.606E+00  3.606E+00  DCF1(  2)    

A-1   Bi-210   (Source: FGR 12)                                    3.606E-03  3.606E-03  DCF1(  3)    

A-1   Bi-214   (Source: FGR 12)                                    9.808E+00  9.808E+00  DCF1(  4)    

A-1   Cs-137   (Source: FGR 12)                                    7.510E-04  7.510E-04  DCF1(  5)    

A-1   Pb-210   (Source: FGR 12)                                    2.447E-03  2.447E-03  DCF1(  6)    

A-1   Pb-214   (Source: FGR 12)                                    1.341E+00  1.341E+00  DCF1(  7)    

A-1   Po-210   (Source: FGR 12)                                    5.231E-05  5.231E-05  DCF1(  8)    

A-1   Po-214   (Source: FGR 12)                                    5.138E-04  5.138E-04  DCF1(  9)    

A-1   Po-218   (Source: FGR 12)                                    5.642E-05  5.642E-05  DCF1( 10)    

A-1   Ra-226   (Source: FGR 12)                                    3.176E-02  3.176E-02  DCF1( 11)    

A-1   Rn-222   (Source: FGR 12)                                    2.354E-03  2.354E-03  DCF1( 12)    

A-1   Tl-210   (Source: no data)                                   0.000E+00 -2.000E+00  DCF1( 13)    

                                                                                        

B-1   Dose conversion factors for inhalation, mrem/pCi:                                 

B-1   Cs-137+D                                                     3.190E-05  3.190E-05  DCF2(  1)    

B-1   Pb-210+D                                                     2.320E-02  1.360E-02  DCF2(  2)    

B-1   Ra-226+D                                                     8.594E-03  8.580E-03  DCF2(  3)    

                                                                                        

D-1   Dose conversion factors for ingestion, mrem/pCi:                                  

D-1   Cs-137+D                                                     5.000E-05  5.000E-05  DCF3(  1)    

D-1   Pb-210+D                                                     7.276E-03  5.370E-03  DCF3(  2)    

D-1   Ra-226+D                                                     1.321E-03  1.320E-03  DCF3(  3)    

                                                                                        

D-34  Food transfer factors:                                                            

D-34  Cs-137+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  1,1)   

D-34  Cs-137+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    3.000E-02  3.000E-02  RTF(  1,2)   

D-34  Cs-137+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     8.000E-03  8.000E-03  RTF(  1,3)   

D-34                                                                                    

D-34  Pb-210+D  , plant/soil concentration ratio, dimensionless    1.000E-02  1.000E-02  RTF(  2,1)   

D-34  Pb-210+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    8.000E-04  8.000E-04  RTF(  2,2)   

D-34  Pb-210+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     3.000E-04  3.000E-04  RTF(  2,3)   

D-34                                                                                    

D-34  Ra-226+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  3,1)   

D-34  Ra-226+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-03  1.000E-03  RTF(  3,2)   

D-34  Ra-226+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     1.000E-03  1.000E-03  RTF(  3,3)   

                                                                                        

D-5   Bioaccumulation factors, fresh water, L/kg:                                       

D-5   Cs-137+D  , fish                                             2.000E+03  2.000E+03  BIOFAC(  1,1)

D-5   Cs-137+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  1,2)

D-5                                                                                     

D-5   Pb-210+D  , fish                                             3.000E+02  3.000E+02  BIOFAC(  2,1)

D-5   Pb-210+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  2,2)

D-5                                                                                     

D-5   Ra-226+D  , fish                                             5.000E+01  5.000E+01  BIOFAC(  3,1)

D-5   Ra-226+D  , crustacea and mollusks                           2.500E+02  2.500E+02  BIOFAC(  3,2)

#For DCF1(xxx) only, factors are for infinite depth & area.  See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                                                Site-Specific Parameter Summary

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R011  Area of contaminated zone (m**2)                  5.422E+02  1.000E+04               ---                AREA         

R011  Thickness of contaminated zone (m)                2.000E+00  2.000E+00               ---                THICK0       

R011  Fraction of contamination that is submerged       0.000E+00  0.000E+00               ---                SUBMFRACT    

R011  Length parallel to aquifer flow (m)               not used   1.000E+02               ---                LCZPAQ       

R011  Basic radiation dose limit (mrem/yr)              2.500E+01  3.000E+01               ---                BRDL         

R011  Time since placement of material (yr)             0.000E+00  0.000E+00               ---                TI           

R011  Times for calculations (yr)                       1.000E+00  1.000E+00               ---                T( 2)        

R011  Times for calculations (yr)                       3.000E+00  3.000E+00               ---                T( 3)        

R011  Times for calculations (yr)                       1.000E+01  1.000E+01               ---                T( 4)        

R011  Times for calculations (yr)                       3.000E+01  3.000E+01               ---                T( 5)        

R011  Times for calculations (yr)                       1.000E+02  1.000E+02               ---                T( 6)        

R011  Times for calculations (yr)                       3.000E+02  3.000E+02               ---                T( 7)        

R011  Times for calculations (yr)                       1.000E+03  1.000E+03               ---                T( 8)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T( 9)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T(10)        

                                                                                                             

R012  Initial principal radionuclide (pCi/g):  Cs-137   3.900E-02  0.000E+00               ---                S1(1)        

R012  Initial principal radionuclide (pCi/g):  Pb-210   1.206E+00  0.000E+00               ---                S1(2)        

R012  Initial principal radionuclide (pCi/g):  Ra-226   1.206E+00  0.000E+00               ---                S1(3)        

R012  Concentration in groundwater   (pCi/L):  Cs-137   not used   0.000E+00               ---                W1( 1)       

R012  Concentration in groundwater   (pCi/L):  Pb-210   not used   0.000E+00               ---                W1( 2)       

R012  Concentration in groundwater   (pCi/L):  Ra-226   not used   0.000E+00               ---                W1( 3)       

                                                                                                             

R013  Cover depth (m)                                   0.000E+00  0.000E+00               ---                COVER0       

R013  Density of cover material (g/cm**3)               not used   1.500E+00               ---                DENSCV       

R013  Cover depth erosion rate (m/yr)                   not used   1.000E-03               ---                VCV          

R013  Density of contaminated zone (g/cm**3)            1.500E+00  1.500E+00               ---                DENSCZ       

R013  Contaminated zone erosion rate (m/yr)             1.000E-03  1.000E-03               ---                VCZ          

R013  Contaminated zone total porosity                  4.000E-01  4.000E-01               ---                TPCZ         

R013  Contaminated zone field capacity                  2.000E-01  2.000E-01               ---                FCCZ         

R013  Contaminated zone hydraulic conductivity (m/yr)   1.000E+01  1.000E+01               ---                HCCZ         

R013  Contaminated zone b parameter                     5.300E+00  5.300E+00               ---                BCZ          

R013  Average annual wind speed (m/sec)                 2.000E+00  2.000E+00               ---                WIND         

R013  Humidity in air (g/m**3)                          not used   8.000E+00               ---                HUMID        

R013  Evapotranspiration coefficient                    5.000E-01  5.000E-01               ---                EVAPTR       

R013  Precipitation (m/yr)                              1.000E+00  1.000E+00               ---                PRECIP       

R013  Irrigation (m/yr)                                 2.000E-01  2.000E-01               ---                RI           

R013  Irrigation mode                                   overhead   overhead                ---                IDITCH       

R013  Runoff coefficient                                2.000E-01  2.000E-01               ---                RUNOFF       

R013  Watershed area for nearby stream or pond (m**2)   not used   1.000E+06               ---                WAREA        

R013  Accuracy for water/soil computations              not used   1.000E-03               ---                EPS          

                                                                                                             

R014  Density of saturated zone (g/cm**3)               not used   1.500E+00               ---                DENSAQ       

R014  Saturated zone total porosity                     not used   4.000E-01               ---                TPSZ         

R014  Saturated zone effective porosity                 not used   2.000E-01               ---                EPSZ         

R014  Saturated zone field capacity                     not used   2.000E-01               ---                FCSZ         

R014  Saturated zone hydraulic conductivity (m/yr)      not used   1.000E+02               ---                HCSZ         

R014  Saturated zone hydraulic gradient                 not used   2.000E-02               ---                HGWT         

R014  Saturated zone b parameter                        not used   5.300E+00               ---                BSZ          

R014  Water table drop rate (m/yr)                      not used   1.000E-03               ---                VWT          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R014  Well pump intake depth (m below water table)      not used   1.000E+01               ---                DWIBWT       

R014  Model: Nondispersion (ND) or Mass-Balance (MB)    not used   ND                      ---                MODEL        

R014  Well pumping rate (m**3/yr)                       not used   2.500E+02               ---                UW           

                                                                                                             

R015  Number of unsaturated zone strata                 not used   1                       ---                NS           

R015  Unsat. zone 1, thickness (m)                      not used   4.000E+00               ---                H(1)         

R015  Unsat. zone 1, soil density (g/cm**3)             not used   1.500E+00               ---                DENSUZ(1)    

R015  Unsat. zone 1, total porosity                     not used   4.000E-01               ---                TPUZ(1)      

R015  Unsat. zone 1, effective porosity                 not used   2.000E-01               ---                EPUZ(1)      

R015  Unsat. zone 1, field capacity                     not used   2.000E-01               ---                FCUZ(1)      

R015  Unsat. zone 1, soil-specific b parameter          not used   5.300E+00               ---                BUZ(1)       

R015  Unsat. zone 1, hydraulic conductivity (m/yr)      not used   1.000E+01               ---                HCUZ(1)      

                                                                                                             

R016  Distribution coefficients for Cs-137                                                                   

R016    Contaminated zone (cm**3/g)                     4.600E+03  4.600E+03               ---                DCNUCC( 1)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   4.600E+03               ---                DCNUCU( 1,1) 

R016    Saturated zone (cm**3/g)                        not used   4.600E+03               ---                DCNUCS( 1)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            3.623E-05             ALEACH( 1)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 1)  

                                                                                                             

R016  Distribution coefficients for Pb-210                                                                   

R016    Contaminated zone (cm**3/g)                     1.000E+02  1.000E+02               ---                DCNUCC( 2)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   1.000E+02               ---                DCNUCU( 2,1) 

R016    Saturated zone (cm**3/g)                        not used   1.000E+02               ---                DCNUCS( 2)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            1.663E-03             ALEACH( 2)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 2)  

                                                                                                             

R016  Distribution coefficients for Ra-226                                                                   

R016    Contaminated zone (cm**3/g)                     7.000E+01  7.000E+01               ---                DCNUCC( 3)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   7.000E+01               ---                DCNUCU( 3,1) 

R016    Saturated zone (cm**3/g)                        not used   7.000E+01               ---                DCNUCS( 3)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            2.374E-03             ALEACH( 3)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 3)  

                                                                                                             

R017  Inhalation rate (m**3/yr)                         7.000E+03  8.400E+03               ---                INHALR       

R017  Mass loading for inhalation (g/m**3)              1.000E-04  1.000E-04               ---                MLINH        

R017  Exposure duration                                 2.400E+01  3.000E+01               ---                ED           

R017  Shielding factor, inhalation                      4.000E-01  4.000E-01               ---                SHF3         

R017  Shielding factor, external gamma                  7.000E-01  7.000E-01               ---                SHF1         

R017  Fraction of time spent indoors                    0.000E+00  5.000E-01               ---                FIND         

R017  Fraction of time spent outdoors (on site)         9.590E-01  2.500E-01               ---                FOTD         

R017  Shape factor flag, external gamma                 1.000E+00  1.000E+00     >0 shows circular AREA.      FS          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R017  Radii of shape factor array (used if FS = -1):                                                         

R017    Outer annular radius (m), ring  1:              not used   5.000E+01               ---                RAD_SHAPE( 1)

R017    Outer annular radius (m), ring  2:              not used   7.071E+01               ---                RAD_SHAPE( 2)

R017    Outer annular radius (m), ring  3:              not used   0.000E+00               ---                RAD_SHAPE( 3)

R017    Outer annular radius (m), ring  4:              not used   0.000E+00               ---                RAD_SHAPE( 4)

R017    Outer annular radius (m), ring  5:              not used   0.000E+00               ---                RAD_SHAPE( 5)

R017    Outer annular radius (m), ring  6:              not used   0.000E+00               ---                RAD_SHAPE( 6)

R017    Outer annular radius (m), ring  7:              not used   0.000E+00               ---                RAD_SHAPE( 7)

R017    Outer annular radius (m), ring  8:              not used   0.000E+00               ---                RAD_SHAPE( 8)

R017    Outer annular radius (m), ring  9:              not used   0.000E+00               ---                RAD_SHAPE( 9)

R017    Outer annular radius (m), ring 10:              not used   0.000E+00               ---                RAD_SHAPE(10)

R017    Outer annular radius (m), ring 11:              not used   0.000E+00               ---                RAD_SHAPE(11)

R017    Outer annular radius (m), ring 12:              not used   0.000E+00               ---                RAD_SHAPE(12)

                                                                                                             

R017  Fractions of annular areas within AREA:                                                                

R017    Ring  1                                         not used   1.000E+00               ---                FRACA( 1)    

R017    Ring  2                                         not used   2.732E-01               ---                FRACA( 2)    

R017    Ring  3                                         not used   0.000E+00               ---                FRACA( 3)    

R017    Ring  4                                         not used   0.000E+00               ---                FRACA( 4)    

R017    Ring  5                                         not used   0.000E+00               ---                FRACA( 5)    

R017    Ring  6                                         not used   0.000E+00               ---                FRACA( 6)    

R017    Ring  7                                         not used   0.000E+00               ---                FRACA( 7)    

R017    Ring  8                                         not used   0.000E+00               ---                FRACA( 8)    

R017    Ring  9                                         not used   0.000E+00               ---                FRACA( 9)    

R017    Ring 10                                         not used   0.000E+00               ---                FRACA(10)    

R017    Ring 11                                         not used   0.000E+00               ---                FRACA(11)    

R017    Ring 12                                         not used   0.000E+00               ---                FRACA(12)    

                                                                                                             

R018  Fruits, vegetables and grain consumption (kg/yr)  not used   1.600E+02               ---                DIET(1)      

R018  Leafy vegetable consumption (kg/yr)               not used   1.400E+01               ---                DIET(2)      

R018  Milk consumption (L/yr)                           not used   9.200E+01               ---                DIET(3)      

R018  Meat and poultry consumption (kg/yr)              not used   6.300E+01               ---                DIET(4)      

R018  Fish consumption (kg/yr)                          not used   5.400E+00               ---                DIET(5)      

R018  Other seafood consumption (kg/yr)                 not used   9.000E-01               ---                DIET(6)      

R018  Soil ingestion rate (g/yr)                        3.500E+01  3.650E+01               ---                SOIL         

R018  Drinking water intake (L/yr)                      not used   5.100E+02               ---                DWI          

R018  Contamination fraction of drinking water          not used   1.000E+00               ---                FDW          

R018  Contamination fraction of household water         not used   1.000E+00               ---                FHHW         

R018  Contamination fraction of livestock water         not used   1.000E+00               ---                FLW          

R018  Contamination fraction of irrigation water        not used   1.000E+00               ---                FIRW         

R018  Contamination fraction of aquatic food            not used   5.000E-01               ---                FR9          

R018  Contamination fraction of plant food              not used  -1                       ---                FPLANT       

R018  Contamination fraction of meat                    not used  -1                       ---                FMEAT        

R018  Contamination fraction of milk                    not used  -1                       ---                FMILK        

                                                                                                             

R019  Livestock fodder intake for meat (kg/day)         not used   6.800E+01               ---                LFI5         

R019  Livestock fodder intake for milk (kg/day)         not used   5.500E+01               ---                LFI6         

R019  Livestock water intake for meat (L/day)           not used   5.000E+01               ---                LWI5         

R019  Livestock water intake for milk (L/day)           not used   1.600E+02               ---                LWI6         

R019  Livestock soil intake (kg/day)                    not used   5.000E-01               ---                LSI          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R019  Mass loading for foliar deposition (g/m**3)       not used   1.000E-04               ---                MLFD         

R019  Depth of soil mixing layer (m)                    1.500E-01  1.500E-01               ---                DM           

R019  Depth of roots (m)                                not used   9.000E-01               ---                DROOT        

R019  Drinking water fraction from ground water         not used   1.000E+00               ---                FGWDW        

R019  Household water fraction from ground water        not used   1.000E+00               ---                FGWHH        

R019  Livestock water fraction from ground water        not used   1.000E+00               ---                FGWLW        

R019  Irrigation fraction from ground water             not used   1.000E+00               ---                FGWIR        

                                                                                                             

R19B  Wet weight crop yield for Non-Leafy (kg/m**2)     not used   7.000E-01               ---                YV(1)        

R19B  Wet weight crop yield for Leafy     (kg/m**2)     not used   1.500E+00               ---                YV(2)        

R19B  Wet weight crop yield for Fodder    (kg/m**2)     not used   1.100E+00               ---                YV(3)        

R19B  Growing Season for  Non-Leafy (years)             not used   1.700E-01               ---                TE(1)        

R19B  Growing Season for  Leafy     (years)             not used   2.500E-01               ---                TE(2)        

R19B  Growing Season for  Fodder    (years)             not used   8.000E-02               ---                TE(3)        

R19B  Translocation Factor for  Non-Leafy               not used   1.000E-01               ---                TIV(1)       

R19B  Translocation Factor for  Leafy                   not used   1.000E+00               ---                TIV(2)       

R19B  Translocation Factor for  Fodder                  not used   1.000E+00               ---                TIV(3)       

R19B  Dry Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RDRY(1)      

R19B  Dry Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RDRY(2)      

R19B  Dry Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RDRY(3)      

R19B  Wet Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RWET(1)      

R19B  Wet Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RWET(2)      

R19B  Wet Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RWET(3)      

R19B  Weathering Removal Constant for Vegetation        not used   2.000E+01               ---                WLAM         

                                                                                                             

C14   C-12 concentration in water (g/cm**3)             not used   2.000E-05               ---                C12WTR       

C14   C-12 concentration in contaminated soil (g/g)     not used   3.000E-02               ---                C12CZ        

C14   Fraction of vegetation carbon from soil           not used   2.000E-02               ---                CSOIL        

C14   Fraction of vegetation carbon from air            not used   9.800E-01               ---                CAIR         

C14   C-14 evasion layer thickness in soil (m)          not used   3.000E-01               ---                DMC          

C14   C-14 evasion flux rate from soil (1/sec)          not used   7.000E-07               ---                EVSN         

C14   C-12 evasion flux rate from soil (1/sec)          not used   1.000E-10               ---                REVSN        

C14   Fraction of grain in beef cattle feed             not used   8.000E-01               ---                AVFG4        

C14   Fraction of grain in milk cow feed                not used   2.000E-01               ---                AVFG5        

                                                                                                             

STOR  Storage times of contaminated foodstuffs (days):                                                       

STOR    Fruits, non-leafy vegetables, and grain         1.400E+01  1.400E+01               ---                STOR_T(1)    

STOR    Leafy vegetables                                1.000E+00  1.000E+00               ---                STOR_T(2)    

STOR    Milk                                            1.000E+00  1.000E+00               ---                STOR_T(3)    

STOR    Meat and poultry                                2.000E+01  2.000E+01               ---                STOR_T(4)    

STOR    Fish                                            7.000E+00  7.000E+00               ---                STOR_T(5)    

STOR    Crustacea and mollusks                          7.000E+00  7.000E+00               ---                STOR_T(6)    

STOR    Well water                                      1.000E+00  1.000E+00               ---                STOR_T(7)    

STOR    Surface water                                   1.000E+00  1.000E+00               ---                STOR_T(8)    

STOR    Livestock fodder                                4.500E+01  4.500E+01               ---                STOR_T(9)    

                                                                                                             

R021  Thickness of building foundation (m)              not used   1.500E-01               ---                FLOOR1       

R021  Bulk density of building foundation (g/cm**3)     not used   2.400E+00               ---                DENSFL       

R021  Total porosity of the cover material              not used   4.000E-01               ---                TPCV         

R021  Total porosity of the building foundation         not used   1.000E-01               ---                TPFL         
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Summary : RESRAD Default Parameters
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                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R021  Volumetric water content of the cover material    not used   5.000E-02               ---                PH2OCV       

R021  Volumetric water content of the foundation        not used   3.000E-02               ---                PH2OFL       

R021  Diffusion coefficient for radon gas (m/sec):                                                           

R021    in cover material                               not used   2.000E-06               ---                DIFCV        

R021    in foundation material                          not used   3.000E-07               ---                DIFFL        

R021    in contaminated zone soil                       not used   2.000E-06               ---                DIFCZ        

R021  Radon vertical dimension of mixing (m)            not used   2.000E+00               ---                HMIX         

R021  Average building air exchange rate (1/hr)         not used   5.000E-01               ---                REXG         

R021  Height of the building (room) (m)                 not used   2.500E+00               ---                HRM          

R021  Building interior area factor                     not used   0.000E+00               ---                FAI          

R021  Building depth below ground surface (m)           not used  -1.000E+00               ---                DMFL         

R021  Emanating power of Rn-222 gas                     not used   2.500E-01               ---                EMANA(1)     

R021  Emanating power of Rn-220 gas                     not used   1.500E-01               ---                EMANA(2)     

                                                                                                             

TITL  Number of graphical time points                       32        ---                  ---                NPTS         

TITL  Maximum number of integration points for dose         17        ---                  ---                LYMAX        

TITL  Maximum number of integration points for risk        257        ---                  ---                KYMAX        

                     Summary of Pathway Selections

                    Pathway                User Selection

          

             1 -- external gamma               active  

             2 -- inhalation (w/o radon)        active  

             3 -- plant ingestion            suppressed

             4 -- meat ingestion             suppressed

             5 -- milk ingestion             suppressed

             6 -- aquatic foods              suppressed

             7 -- drinking water             suppressed

             8 -- soil ingestion               active  

             9 -- radon                      suppressed

             Find peak pathway doses         suppressed
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

     Contaminated Zone Dimensions            Initial Soil Concentrations, pCi/g

                 

       Area:    542.18 square meters                Cs-137     3.900E-02

  Thickness:      2.00 meters                       Pb-210     1.206E+00                                                            

Cover Depth:      0.00 meters                       Ra-226     1.206E+00                                                            

                                    Total Dose TDOSE(t), mrem/yr                                                                    

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

             Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)                                             

                                                          

   t (years):  0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

    TDOSE(t):  1.169E+01  1.166E+01  1.159E+01  1.135E+01  1.071E+01  8.763E+00  4.993E+00  6.998E-01

        M(t):  4.677E-01  4.663E-01  4.635E-01  4.540E-01  4.282E-01  3.505E-01  1.997E-01  2.799E-02

Maximum TDOSE(t):  1.169E+01 mrem/yr   at t = 0.000E+00 years       
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.101E-01 0.0094  1.032E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.508E-05 0.0000

Pb-210  6.239E-03 0.0005  2.310E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.571E-01 0.0134

Ra-226  1.138E+01 0.9737  9.048E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.140E-02 0.0027

                    

Total   1.150E+01 0.9836  3.215E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.885E-01 0.0161

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.101E-01 0.0094

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.657E-01 0.0142

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.142E+01 0.9764

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.169E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.076E-01 0.0092  1.009E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.428E-05 0.0000

Pb-210  6.038E-03 0.0005  2.235E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.520E-01 0.0130

Ra-226  1.135E+01 0.9738  9.728E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.611E-02 0.0031

                    

Total   1.147E+01 0.9836  3.208E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.882E-01 0.0161

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.076E-01 0.0092

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.603E-01 0.0138

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.139E+01 0.9770

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.166E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.027E-01 0.0089  9.630E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.273E-05 0.0000

Pb-210  5.655E-03 0.0005  2.094E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.424E-01 0.0123

Ra-226  1.129E+01 0.9742  1.101E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.503E-02 0.0039

                    

Total   1.140E+01 0.9835  3.195E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.875E-01 0.0162

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.027E-01 0.0089

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.502E-01 0.0130

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.134E+01 0.9782

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.159E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  8.734E-02 0.0077  8.190E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.783E-05 0.0000

Pb-210  4.497E-03 0.0004  1.665E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.132E-01 0.0100

Ra-226  1.107E+01 0.9753  1.483E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.157E-02 0.0063

                    

Total   1.116E+01 0.9834  3.148E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.848E-01 0.0163

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.736E-02 0.0077

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.194E-01 0.0105

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.114E+01 0.9818

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.135E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  5.498E-02 0.0051  5.155E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.752E-05 0.0000

Pb-210  2.336E-03 0.0002  8.649E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.882E-02 0.0055

Ra-226  1.047E+01 0.9779  2.138E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.177E-01 0.0110

                    

Total   1.053E+01 0.9832  3.003E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.766E-01 0.0165

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.500E-02 0.0051

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.203E-02 0.0058

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.059E+01 0.9891

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.071E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.088E-02 0.0012  1.020E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.468E-06 0.0000

Pb-210  2.360E-04 0.0000  8.739E-05 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.944E-03 0.0007

Ra-226  8.603E+00 0.9817  2.404E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.407E-01 0.0161

                    

Total   8.614E+00 0.9830  2.491E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.467E-01 0.0167

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.089E-02 0.0012

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.267E-03 0.0007

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.746E+00 0.9980

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.763E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.063E-04 0.0000  9.971E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.389E-08 0.0000

Pb-210  3.378E-07 0.0000  1.251E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.507E-06 0.0000

Ra-226  4.907E+00 0.9829  1.423E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.379E-02 0.0168

                    

Total   4.907E+00 0.9829  1.423E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.380E-02 0.0168

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.064E-04 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.970E-06 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.992E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.993E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  9.809E-12 0.0000  9.198E-18 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.126E-15 0.0000

Pb-210  3.748E-17 0.0000  1.387E-17 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.437E-16 0.0000

Ra-226  6.879E-01 0.9829  1.995E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.175E-02 0.0168

                    

Total   6.879E-01 0.9829  1.995E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.175E-02 0.0168

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.812E-12 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.950E-16 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.998E-01 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.998E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                                  Dose/Source Ratios Summed Over All Pathways                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,t) At Time in Years   (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Cs-137+D   Cs-137+D   1.000E+00  2.823E+00 2.759E+00 2.634E+00 2.240E+00 1.410E+00 2.791E-01 2.727E-03 2.516E-10

Pb-210+D   Pb-210+D   1.000E+00  1.374E-01 1.329E-01 1.245E-01 9.900E-02 5.143E-02 5.197E-03 7.438E-06 8.251E-16

Ra-226+D   Ra-226+D   1.000E+00  9.464E+00 9.438E+00 9.385E+00 9.202E+00 8.700E+00 7.148E+00 4.077E+00 5.715E-01

Ra-226+D   Pb-210+D   1.000E+00  2.144E-03 6.333E-03 1.427E-02 3.796E-02 7.967E-02 1.039E-01 6.235E-02 8.742E-03

Ra-226+D   ∑DSR(j)               9.466E+00 9.444E+00 9.399E+00 9.240E+00 8.780E+00 7.252E+00 4.140E+00 5.803E-01

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                           Single Radionuclide Soil Guidelines G(i,t) in pCi/g                                                      

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

Nuclide

  (i)    t= 0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                          

Cs-137      8.855E+00   9.062E+00   9.491E+00   1.116E+01   1.773E+01   8.957E+01   9.166E+03   9.937E+10                           

Pb-210      1.820E+02   1.881E+02   2.008E+02   2.525E+02   4.861E+02   4.811E+03   3.361E+06  *7.634E+13                           

Ra-226      2.641E+00   2.647E+00   2.660E+00   2.706E+00   2.848E+00   3.447E+00   6.039E+00   4.308E+01                           

                          

*At specific activity limit

            Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

            and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

         at tmin = time of minimum single radionuclide soil guideline

     and at tmax = time of maximum total dose = 0.000E+00 years       

Nuclide  Initial         tmin       DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

  (i)    (pCi/g)       (years)                   (pCi/g)               (pCi/g)

           

Cs-137  3.900E-02     0.000E+00      2.823E+00  8.855E+00  2.823E+00  8.855E+00

Pb-210  1.206E+00     0.000E+00      1.374E-01  1.820E+02  1.374E-01  1.820E+02

Ra-226  1.206E+00     0.000E+00      9.466E+00  2.641E+00  9.466E+00  2.641E+00
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                              Individual Nuclide Dose Summed Over All Pathways

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                    DOSE(j,t), mrem/yr

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    1.101E-01 1.076E-01 1.027E-01 8.736E-02 5.500E-02 1.089E-02 1.064E-04 9.812E-12

Pb-210  Pb-210  1.000E+00    1.657E-01 1.603E-01 1.502E-01 1.194E-01 6.203E-02 6.267E-03 8.970E-06 9.950E-16

Pb-210  Ra-226  1.000E+00    2.586E-03 7.638E-03 1.721E-02 4.578E-02 9.608E-02 1.253E-01 7.520E-02 1.054E-02

Pb-210  ∑DOSE(j)             1.682E-01 1.680E-01 1.674E-01 1.652E-01 1.581E-01 1.316E-01 7.521E-02 1.054E-02

Ra-226  Ra-226  1.000E+00    1.141E+01 1.138E+01 1.132E+01 1.110E+01 1.049E+01 8.620E+00 4.917E+00 6.893E-01

             

THF(i) is the thread fraction of the parent nuclide.

                                   Individual Nuclide Soil Concentration

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                      S(j,t), pCi/g

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    3.900E-02 3.811E-02 3.638E-02 3.094E-02 1.948E-02 3.855E-03 3.767E-05 3.475E-12

Pb-210  Pb-210  1.000E+00    1.206E+00 1.167E+00 1.093E+00 8.692E-01 4.515E-01 4.563E-02 6.530E-05 7.244E-15

Pb-210  Ra-226  1.000E+00    0.000E+00 3.683E-02 1.067E-01 3.150E-01 6.822E-01 8.983E-01 5.393E-01 7.561E-02

Pb-210  ∑S(j):               1.206E+00 1.204E+00 1.200E+00 1.184E+00 1.134E+00 9.439E-01 5.394E-01 7.561E-02

Ra-226  Ra-226  1.000E+00    1.206E+00 1.203E+00 1.196E+00 1.173E+00 1.109E+00 9.108E-01 5.196E-01 7.283E-02

             

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =    0.58 seconds
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Intrisk : RESRAD Default Parameters
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                                  Cancer Risk Slope Factors Summary Table

                                      Risk Library: FGR 13 Morbidity

                                                                    Current     Base      Parameter

 Menu                          Parameter                             Value      Case*       Name

Sf-1   Ground external radiation slope factors, 1/yr per (pCi/g):                       

Sf-1   Cs-137+D                                                    2.55E-06   5.32E-10   SLPF(  1,1) 

Sf-1   Pb-210+D                                                    4.21E-09   1.41E-09   SLPF(  2,1) 

Sf-1   Ra-226+D                                                    8.49E-06   2.29E-08   SLPF(  3,1) 

                                                                                        

Sf-2   Inhalation, slope factors, 1/(pCi):                                              

Sf-2   Cs-137+D                                                    1.12E-10   1.12E-10   SLPF(  1,2) 

Sf-2   Pb-210+D                                                    3.08E-08   1.58E-08   SLPF(  2,2) 

Sf-2   Ra-226+D                                                    2.83E-08   2.82E-08   SLPF(  3,2) 

                                                                                        

Sf-3   Food ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,3) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,3) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,3) 

                                                                                        

Sf-3   Water ingestion, slope factors, 1/(pCi):                                         

Sf-3   Cs-137+D                                                    3.04E-11   3.04E-11   SLPF(  1,4) 

Sf-3   Pb-210+D                                                    2.66E-09   8.81E-10   SLPF(  2,4) 

Sf-3   Ra-226+D                                                    3.86E-10   3.85E-10   SLPF(  3,4) 

                                                                                        

Sf-3   Soil ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,5) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,5) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,5) 

                                                                                        

Sf-Rn  Radon Inhalation slope factors, 1/(pCi):                                         

Sf-Rn  Rn-222                                                      1.80E-12   1.80E-12   SLPFRN(1,1) 

Sf-Rn  Po-218                                                      3.70E-12   3.70E-12   SLPFRN(1,2) 

Sf-Rn  Pb-214                                                      6.20E-12   6.20E-12   SLPFRN(1,3) 

Sf-Rn  Bi-214                                                      1.50E-11   1.50E-11   SLPFRN(1,4) 

                                                                                        

Sf-Rn  Radon K factors, (mrem/WLM):                                                     

Sf-Rn  Rn-222 Indoor                                               7.60E+02   7.60E+02   KFACTR(1,1) 

Sf-Rn  Rn-222 Outdoor                                              5.70E+02   5.70E+02   KFACTR(1,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                    Risk Slope and Environmental Transport Factors for the Ground Pathway                                            

Nuclide  Slope(i)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

At-218   3.570E-09   8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01

Ba-137m  2.690E-06   8.368E-01  8.368E-01  8.368E-01  8.368E-01  8.368E-01  8.368E-01  8.368E-01  8.368E-01

Bi-210   2.760E-09   8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01

Bi-214   7.480E-06   8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01

Cs-137   5.320E-10   8.650E-01  8.650E-01  8.650E-01  8.650E-01  8.650E-01  8.650E-01  8.650E-01  8.650E-01

Pb-210   1.410E-09   8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01

Pb-214   9.820E-07   8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01

Po-210   3.950E-11   8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01

Po-214   3.860E-10   8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01

Po-218   4.260E-11   8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01

Ra-226   2.290E-08   8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01

Rn-222   1.740E-09   8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01

Tl-210   0.000E+00   9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01

                   

* - Units are 1/yr per (pCi/g) at infinite depth and area.  Multiplication by ETFG(i,t) converts to site conditions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 0.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    3.273E-03  0.000E+00  0.000E+00  0.000E+00  7.097E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.097E-01

Pb-210    1.012E-01  0.000E+00  0.000E+00  0.000E+00  2.195E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.195E+01

Ra-226    1.012E-01  0.000E+00  0.000E+00  0.000E+00  2.195E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.195E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.530E-06 0.0075  6.751E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.888E-10 0.0000

Pb-210  1.024E-07 0.0005  7.304E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.773E-06 0.0087

Ra-226  2.008E-04 0.9814  6.642E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.622E-07 0.0013

                 

Total   2.024E-04 0.9894  1.395E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.036E-06 0.0099



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:58  Page   5

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.530E-06 0.0075

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.948E-06 0.0095

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.011E-04 0.9830

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.046E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.530E-06 0.0075  6.751E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.888E-10 0.0000

Pb-210  7.257E-08 0.0004  5.174E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.256E-06 0.0061

Ra-226  2.008E-04 0.9815  8.771E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.790E-07 0.0038

                    

Total   2.024E-04 0.9894  1.395E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.036E-06 0.0099
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.530E-06 0.0075

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.380E-06 0.0067

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.017E-04 0.9858

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.046E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    3.198E-03  0.000E+00  0.000E+00  0.000E+00  6.935E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.935E-01

Pb-210    1.011E-01  0.000E+00  0.000E+00  0.000E+00  2.191E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.191E+01

Ra-226    1.009E-01  0.000E+00  0.000E+00  0.000E+00  2.189E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.189E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.495E-06 0.0073  6.597E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.776E-10 0.0000

Pb-210  1.022E-07 0.0005  7.289E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.769E-06 0.0087

Ra-226  2.002E-04 0.9815  6.623E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.615E-07 0.0013

                 

Total   2.018E-04 0.9894  1.391E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.031E-06 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.495E-06 0.0073

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.944E-06 0.0095

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.005E-04 0.9831

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.040E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.495E-06 0.0073  6.597E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.776E-10 0.0000

Pb-210  7.024E-08 0.0003  5.008E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.216E-06 0.0060

Ra-226  2.002E-04 0.9817  8.904E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.152E-07 0.0040

                    

Total   2.018E-04 0.9894  1.391E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.031E-06 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.495E-06 0.0073

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.336E-06 0.0065

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.012E-04 0.9861

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.040E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    3.054E-03  0.000E+00  0.000E+00  0.000E+00  6.621E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.621E-01

Pb-210    1.007E-01  0.000E+00  0.000E+00  0.000E+00  2.183E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.183E+01

Ra-226    1.004E-01  0.000E+00  0.000E+00  0.000E+00  2.176E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.176E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.427E-06 0.0070  6.298E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.560E-10 0.0000

Pb-210  1.018E-07 0.0005  7.259E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.762E-06 0.0087

Ra-226  1.991E-04 0.9818  6.586E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.600E-07 0.0013

                 

Total   2.006E-04 0.9893  1.385E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.022E-06 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.428E-06 0.0070

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.936E-06 0.0095

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.994E-04 0.9834

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.028E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.427E-06 0.0070  6.298E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.560E-10 0.0000

Pb-210  6.578E-08 0.0003  4.690E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.138E-06 0.0056

Ra-226  1.991E-04 0.9820  9.155E-08 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.836E-07 0.0044

                    

Total   2.006E-04 0.9893  1.385E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.022E-06 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.428E-06 0.0070

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.251E-06 0.0062

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.001E-04 0.9868

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.028E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    2.597E-03  0.000E+00  0.000E+00  0.000E+00  5.631E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  5.631E-01

Pb-210    9.939E-02  0.000E+00  0.000E+00  0.000E+00  2.155E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.155E+01

Ra-226    9.842E-02  0.000E+00  0.000E+00  0.000E+00  2.134E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.134E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.214E-06 0.0061  5.356E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.878E-10 0.0000

Pb-210  1.003E-07 0.0005  7.151E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.736E-06 0.0087

Ra-226  1.952E-04 0.9827  6.458E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.549E-07 0.0013

                 

Total   1.965E-04 0.9893  1.361E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.991E-06 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.214E-06 0.0061

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.908E-06 0.0096

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.955E-04 0.9843

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.987E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.214E-06 0.0061  5.356E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.878E-10 0.0000

Pb-210  5.231E-08 0.0003  3.729E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.053E-07 0.0046

Ra-226  1.953E-04 0.9829  9.879E-08 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.085E-06 0.0055

                    

Total   1.965E-04 0.9893  1.361E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.991E-06 0.0100
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.214E-06 0.0061

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.949E-07 0.0050

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.965E-04 0.9889

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.987E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.635E-03  0.000E+00  0.000E+00  0.000E+00  3.545E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.545E-01

Pb-210    9.515E-02  0.000E+00  0.000E+00  0.000E+00  2.063E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.063E+01

Ra-226    9.305E-02  0.000E+00  0.000E+00  0.000E+00  2.017E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.017E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  7.640E-07 0.0041  3.372E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.441E-10 0.0000

Pb-210  9.567E-08 0.0005  6.821E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.656E-06 0.0088

Ra-226  1.846E-04 0.9846  6.105E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.410E-07 0.0013

                 

Total   1.854E-04 0.9892  1.293E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.897E-06 0.0101
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.643E-07 0.0041

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.820E-06 0.0097

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.849E-04 0.9862

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.875E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  7.640E-07 0.0041  3.372E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.441E-10 0.0000

Pb-210  2.717E-08 0.0001  1.937E-08 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.703E-07 0.0025

Ra-226  1.846E-04 0.9850  1.099E-07 0.0006  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.427E-06 0.0076

                    

Total   1.854E-04 0.9892  1.293E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.897E-06 0.0101
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.643E-07 0.0041

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.168E-07 0.0028

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.862E-04 0.9932

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.875E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    3.236E-04  0.000E+00  0.000E+00  0.000E+00  7.016E-02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.016E-02

Pb-210    7.922E-02  0.000E+00  0.000E+00  0.000E+00  1.718E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.718E+01

Ra-226    7.645E-02  0.000E+00  0.000E+00  0.000E+00  1.658E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.658E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.512E-07 0.0010  6.674E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.832E-11 0.0000

Pb-210  7.935E-08 0.0005  5.658E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.373E-06 0.0089

Ra-226  1.516E-04 0.9876  5.016E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.980E-07 0.0013

                 

Total   1.519E-04 0.9891  1.067E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.571E-06 0.0102
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.513E-07 0.0010

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.509E-06 0.0098

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.519E-04 0.9892

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.536E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.512E-07 0.0010  6.674E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.832E-11 0.0000

Pb-210  2.746E-09 0.0000  1.958E-09 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.752E-08 0.0003

Ra-226  1.517E-04 0.9881  1.048E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.524E-06 0.0099

                    

Total   1.519E-04 0.9891  1.067E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.571E-06 0.0102
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.513E-07 0.0010

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.222E-08 0.0003

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.533E-04 0.9987

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.536E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    3.162E-06  0.000E+00  0.000E+00  0.000E+00  6.856E-04  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.856E-04

Pb-210    4.527E-02  0.000E+00  0.000E+00  0.000E+00  9.816E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  9.816E+00

Ra-226    4.361E-02  0.000E+00  0.000E+00  0.000E+00  9.455E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  9.455E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.478E-09 0.0000  6.522E-15 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.722E-13 0.0000

Pb-210  4.533E-08 0.0005  3.232E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.844E-07 0.0090

Ra-226  8.650E-05 0.9885  2.861E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.130E-07 0.0013

                 

Total   8.655E-05 0.9890  6.093E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.974E-07 0.0103
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.478E-09 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.621E-07 0.0099

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.664E-05 0.9901

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.750E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.478E-09 0.0000  6.522E-15 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.722E-13 0.0000

Pb-210  3.930E-12 0.0000  2.802E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.801E-11 0.0000

Ra-226  8.654E-05 0.9890  6.093E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.973E-07 0.0103

                    

Total   8.655E-05 0.9890  6.093E-08 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.974E-07 0.0103
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File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.478E-09 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.474E-11 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.750E-05 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.750E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+03 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    2.917E-13  0.000E+00  0.000E+00  0.000E+00  6.325E-11  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.325E-11

Pb-210    6.346E-03  0.000E+00  0.000E+00  0.000E+00  1.376E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.376E+00

Ra-226    6.113E-03  0.000E+00  0.000E+00  0.000E+00  1.325E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.325E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.363E-16 0.0000  6.016E-22 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.356E-20 0.0000

Pb-210  6.354E-09 0.0005  4.530E-09 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.100E-07 0.0090

Ra-226  1.213E-05 0.9885  4.011E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.583E-08 0.0013

                 

Total   1.213E-05 0.9890  8.541E-09 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.258E-07 0.0103
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.364E-16 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.208E-07 0.0099

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.215E-05 0.9901

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.227E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.363E-16 0.0000  6.016E-22 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.356E-20 0.0000

Pb-210  4.359E-22 0.0000  3.108E-22 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.544E-21 0.0000

Ra-226  1.213E-05 0.9890  8.541E-09 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.258E-07 0.0103

                    

Total   1.213E-05 0.9890  8.541E-09 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.258E-07 0.0103
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.364E-16 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.291E-21 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.227E-05 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.227E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                          Dose Conversion Factor (and Related) Parameter Summary

                                      Dose Library: FGR 12 & FGR 11

                                                                    Current     Base      Parameter

Menu                           Parameter                             Value#     Case*       Name

A-1   DCF's for external ground radiation, (mrem/yr)/(pCi/g)                            

A-1   At-218   (Source: FGR 12)                                    5.847E-03  5.847E-03  DCF1(  1)    

A-1   Bi-210   (Source: FGR 12)                                    3.606E-03  3.606E-03  DCF1(  2)    

A-1   Bi-214   (Source: FGR 12)                                    9.808E+00  9.808E+00  DCF1(  3)    

A-1   Pb-210   (Source: FGR 12)                                    2.447E-03  2.447E-03  DCF1(  4)    

A-1   Pb-214   (Source: FGR 12)                                    1.341E+00  1.341E+00  DCF1(  5)    

A-1   Po-210   (Source: FGR 12)                                    5.231E-05  5.231E-05  DCF1(  6)    

A-1   Po-214   (Source: FGR 12)                                    5.138E-04  5.138E-04  DCF1(  7)    

A-1   Po-218   (Source: FGR 12)                                    5.642E-05  5.642E-05  DCF1(  8)    

A-1   Ra-226   (Source: FGR 12)                                    3.176E-02  3.176E-02  DCF1(  9)    

A-1   Rn-222   (Source: FGR 12)                                    2.354E-03  2.354E-03  DCF1( 10)    

A-1   Tl-210   (Source: no data)                                   0.000E+00 -2.000E+00  DCF1( 11)    

                                                                                        

B-1   Dose conversion factors for inhalation, mrem/pCi:                                 

B-1   Pb-210+D                                                     2.320E-02  1.360E-02  DCF2(  1)    

B-1   Ra-226+D                                                     8.594E-03  8.580E-03  DCF2(  2)    

                                                                                        

D-1   Dose conversion factors for ingestion, mrem/pCi:                                  

D-1   Pb-210+D                                                     7.276E-03  5.370E-03  DCF3(  1)    

D-1   Ra-226+D                                                     1.321E-03  1.320E-03  DCF3(  2)    

                                                                                        

D-34  Food transfer factors:                                                            

D-34  Pb-210+D  , plant/soil concentration ratio, dimensionless    1.000E-02  1.000E-02  RTF(  1,1)   

D-34  Pb-210+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    8.000E-04  8.000E-04  RTF(  1,2)   

D-34  Pb-210+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     3.000E-04  3.000E-04  RTF(  1,3)   

D-34                                                                                    

D-34  Ra-226+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  2,1)   

D-34  Ra-226+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-03  1.000E-03  RTF(  2,2)   

D-34  Ra-226+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     1.000E-03  1.000E-03  RTF(  2,3)   

                                                                                        

D-5   Bioaccumulation factors, fresh water, L/kg:                                       

D-5   Pb-210+D  , fish                                             3.000E+02  3.000E+02  BIOFAC(  1,1)

D-5   Pb-210+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  1,2)

D-5                                                                                     

D-5   Ra-226+D  , fish                                             5.000E+01  5.000E+01  BIOFAC(  2,1)

D-5   Ra-226+D  , crustacea and mollusks                           2.500E+02  2.500E+02  BIOFAC(  2,2)

#For DCF1(xxx) only, factors are for infinite depth & area.  See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                                                Site-Specific Parameter Summary

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R011  Area of contaminated zone (m**2)                  5.422E+02  1.000E+04               ---                AREA         

R011  Thickness of contaminated zone (m)                2.000E+00  2.000E+00               ---                THICK0       

R011  Fraction of contamination that is submerged       0.000E+00  0.000E+00               ---                SUBMFRACT    

R011  Length parallel to aquifer flow (m)               not used   1.000E+02               ---                LCZPAQ       

R011  Basic radiation dose limit (mrem/yr)              2.500E+01  3.000E+01               ---                BRDL         

R011  Time since placement of material (yr)             0.000E+00  0.000E+00               ---                TI           

R011  Times for calculations (yr)                       1.000E+00  1.000E+00               ---                T( 2)        

R011  Times for calculations (yr)                       3.000E+00  3.000E+00               ---                T( 3)        

R011  Times for calculations (yr)                       1.000E+01  1.000E+01               ---                T( 4)        

R011  Times for calculations (yr)                       3.000E+01  3.000E+01               ---                T( 5)        

R011  Times for calculations (yr)                       1.000E+02  1.000E+02               ---                T( 6)        

R011  Times for calculations (yr)                       3.000E+02  3.000E+02               ---                T( 7)        

R011  Times for calculations (yr)                       1.000E+03  1.000E+03               ---                T( 8)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T( 9)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T(10)        

                                                                                                             

R012  Initial principal radionuclide (pCi/g):  Pb-210   3.880E-01  0.000E+00               ---                S1(1)        

R012  Initial principal radionuclide (pCi/g):  Ra-226   3.880E-01  0.000E+00               ---                S1(2)        

R012  Concentration in groundwater   (pCi/L):  Pb-210   not used   0.000E+00               ---                W1( 1)       

R012  Concentration in groundwater   (pCi/L):  Ra-226   not used   0.000E+00               ---                W1( 2)       

                                                                                                             

R013  Cover depth (m)                                   0.000E+00  0.000E+00               ---                COVER0       

R013  Density of cover material (g/cm**3)               not used   1.500E+00               ---                DENSCV       

R013  Cover depth erosion rate (m/yr)                   not used   1.000E-03               ---                VCV          

R013  Density of contaminated zone (g/cm**3)            1.500E+00  1.500E+00               ---                DENSCZ       

R013  Contaminated zone erosion rate (m/yr)             1.000E-03  1.000E-03               ---                VCZ          

R013  Contaminated zone total porosity                  4.000E-01  4.000E-01               ---                TPCZ         

R013  Contaminated zone field capacity                  2.000E-01  2.000E-01               ---                FCCZ         

R013  Contaminated zone hydraulic conductivity (m/yr)   1.000E+01  1.000E+01               ---                HCCZ         

R013  Contaminated zone b parameter                     5.300E+00  5.300E+00               ---                BCZ          

R013  Average annual wind speed (m/sec)                 2.000E+00  2.000E+00               ---                WIND         

R013  Humidity in air (g/m**3)                          not used   8.000E+00               ---                HUMID        

R013  Evapotranspiration coefficient                    5.000E-01  5.000E-01               ---                EVAPTR       

R013  Precipitation (m/yr)                              1.000E+00  1.000E+00               ---                PRECIP       

R013  Irrigation (m/yr)                                 2.000E-01  2.000E-01               ---                RI           

R013  Irrigation mode                                   overhead   overhead                ---                IDITCH       

R013  Runoff coefficient                                2.000E-01  2.000E-01               ---                RUNOFF       

R013  Watershed area for nearby stream or pond (m**2)   not used   1.000E+06               ---                WAREA        

R013  Accuracy for water/soil computations              not used   1.000E-03               ---                EPS          

                                                                                                             

R014  Density of saturated zone (g/cm**3)               not used   1.500E+00               ---                DENSAQ       

R014  Saturated zone total porosity                     not used   4.000E-01               ---                TPSZ         

R014  Saturated zone effective porosity                 not used   2.000E-01               ---                EPSZ         

R014  Saturated zone field capacity                     not used   2.000E-01               ---                FCSZ         

R014  Saturated zone hydraulic conductivity (m/yr)      not used   1.000E+02               ---                HCSZ         

R014  Saturated zone hydraulic gradient                 not used   2.000E-02               ---                HGWT         

R014  Saturated zone b parameter                        not used   5.300E+00               ---                BSZ          

R014  Water table drop rate (m/yr)                      not used   1.000E-03               ---                VWT          

R014  Well pump intake depth (m below water table)      not used   1.000E+01               ---                DWIBWT       

R014  Model: Nondispersion (ND) or Mass-Balance (MB)    not used   ND                      ---                MODEL        
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R014  Well pumping rate (m**3/yr)                       not used   2.500E+02               ---                UW           

                                                                                                             

R015  Number of unsaturated zone strata                 not used   1                       ---                NS           

R015  Unsat. zone 1, thickness (m)                      not used   4.000E+00               ---                H(1)         

R015  Unsat. zone 1, soil density (g/cm**3)             not used   1.500E+00               ---                DENSUZ(1)    

R015  Unsat. zone 1, total porosity                     not used   4.000E-01               ---                TPUZ(1)      

R015  Unsat. zone 1, effective porosity                 not used   2.000E-01               ---                EPUZ(1)      

R015  Unsat. zone 1, field capacity                     not used   2.000E-01               ---                FCUZ(1)      

R015  Unsat. zone 1, soil-specific b parameter          not used   5.300E+00               ---                BUZ(1)       

R015  Unsat. zone 1, hydraulic conductivity (m/yr)      not used   1.000E+01               ---                HCUZ(1)      

                                                                                                             

R016  Distribution coefficients for Pb-210                                                                   

R016    Contaminated zone (cm**3/g)                     1.000E+02  1.000E+02               ---                DCNUCC( 1)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   1.000E+02               ---                DCNUCU( 1,1) 

R016    Saturated zone (cm**3/g)                        not used   1.000E+02               ---                DCNUCS( 1)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            1.663E-03             ALEACH( 1)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 1)  

                                                                                                             

R016  Distribution coefficients for Ra-226                                                                   

R016    Contaminated zone (cm**3/g)                     7.000E+01  7.000E+01               ---                DCNUCC( 2)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   7.000E+01               ---                DCNUCU( 2,1) 

R016    Saturated zone (cm**3/g)                        not used   7.000E+01               ---                DCNUCS( 2)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            2.374E-03             ALEACH( 2)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 2)  

                                                                                                             

R017  Inhalation rate (m**3/yr)                         3.500E+03  8.400E+03               ---                INHALR       

R017  Mass loading for inhalation (g/m**3)              1.000E-04  1.000E-04               ---                MLINH        

R017  Exposure duration                                 6.000E+00  3.000E+01               ---                ED           

R017  Shielding factor, inhalation                      4.000E-01  4.000E-01               ---                SHF3         

R017  Shielding factor, external gamma                  7.000E-01  7.000E-01               ---                SHF1         

R017  Fraction of time spent indoors                    0.000E+00  5.000E-01               ---                FIND         

R017  Fraction of time spent outdoors (on site)         9.590E-01  2.500E-01               ---                FOTD         

R017  Shape factor flag, external gamma                 1.000E+00  1.000E+00     >0 shows circular AREA.      FS          

R017  Radii of shape factor array (used if FS = -1):                                                         

R017    Outer annular radius (m), ring  1:              not used   5.000E+01               ---                RAD_SHAPE( 1)

R017    Outer annular radius (m), ring  2:              not used   7.071E+01               ---                RAD_SHAPE( 2)

R017    Outer annular radius (m), ring  3:              not used   0.000E+00               ---                RAD_SHAPE( 3)

R017    Outer annular radius (m), ring  4:              not used   0.000E+00               ---                RAD_SHAPE( 4)

R017    Outer annular radius (m), ring  5:              not used   0.000E+00               ---                RAD_SHAPE( 5)

R017    Outer annular radius (m), ring  6:              not used   0.000E+00               ---                RAD_SHAPE( 6)

R017    Outer annular radius (m), ring  7:              not used   0.000E+00               ---                RAD_SHAPE( 7)

R017    Outer annular radius (m), ring  8:              not used   0.000E+00               ---                RAD_SHAPE( 8)

R017    Outer annular radius (m), ring  9:              not used   0.000E+00               ---                RAD_SHAPE( 9)

R017    Outer annular radius (m), ring 10:              not used   0.000E+00               ---                RAD_SHAPE(10)

R017    Outer annular radius (m), ring 11:              not used   0.000E+00               ---                RAD_SHAPE(11)

R017    Outer annular radius (m), ring 12:              not used   0.000E+00               ---                RAD_SHAPE(12)
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                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter
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R017  Fractions of annular areas within AREA:                                                                

R017    Ring  1                                         not used   1.000E+00               ---                FRACA( 1)    

R017    Ring  2                                         not used   2.732E-01               ---                FRACA( 2)    

R017    Ring  3                                         not used   0.000E+00               ---                FRACA( 3)    

R017    Ring  4                                         not used   0.000E+00               ---                FRACA( 4)    

R017    Ring  5                                         not used   0.000E+00               ---                FRACA( 5)    

R017    Ring  6                                         not used   0.000E+00               ---                FRACA( 6)    

R017    Ring  7                                         not used   0.000E+00               ---                FRACA( 7)    

R017    Ring  8                                         not used   0.000E+00               ---                FRACA( 8)    

R017    Ring  9                                         not used   0.000E+00               ---                FRACA( 9)    

R017    Ring 10                                         not used   0.000E+00               ---                FRACA(10)    

R017    Ring 11                                         not used   0.000E+00               ---                FRACA(11)    

R017    Ring 12                                         not used   0.000E+00               ---                FRACA(12)    

                                                                                                             

R018  Fruits, vegetables and grain consumption (kg/yr)  not used   1.600E+02               ---                DIET(1)      

R018  Leafy vegetable consumption (kg/yr)               not used   1.400E+01               ---                DIET(2)      

R018  Milk consumption (L/yr)                           not used   9.200E+01               ---                DIET(3)      

R018  Meat and poultry consumption (kg/yr)              not used   6.300E+01               ---                DIET(4)      

R018  Fish consumption (kg/yr)                          not used   5.400E+00               ---                DIET(5)      

R018  Other seafood consumption (kg/yr)                 not used   9.000E-01               ---                DIET(6)      

R018  Soil ingestion rate (g/yr)                        7.000E+01  3.650E+01               ---                SOIL         

R018  Drinking water intake (L/yr)                      not used   5.100E+02               ---                DWI          

R018  Contamination fraction of drinking water          not used   1.000E+00               ---                FDW          

R018  Contamination fraction of household water         not used   1.000E+00               ---                FHHW         

R018  Contamination fraction of livestock water         not used   1.000E+00               ---                FLW          

R018  Contamination fraction of irrigation water        not used   1.000E+00               ---                FIRW         

R018  Contamination fraction of aquatic food            not used   5.000E-01               ---                FR9          

R018  Contamination fraction of plant food              not used  -1                       ---                FPLANT       

R018  Contamination fraction of meat                    not used  -1                       ---                FMEAT        

R018  Contamination fraction of milk                    not used  -1                       ---                FMILK        

                                                                                                             

R019  Livestock fodder intake for meat (kg/day)         not used   6.800E+01               ---                LFI5         

R019  Livestock fodder intake for milk (kg/day)         not used   5.500E+01               ---                LFI6         

R019  Livestock water intake for meat (L/day)           not used   5.000E+01               ---                LWI5         

R019  Livestock water intake for milk (L/day)           not used   1.600E+02               ---                LWI6         

R019  Livestock soil intake (kg/day)                    not used   5.000E-01               ---                LSI          

R019  Mass loading for foliar deposition (g/m**3)       not used   1.000E-04               ---                MLFD         

R019  Depth of soil mixing layer (m)                    1.500E-01  1.500E-01               ---                DM           

R019  Depth of roots (m)                                not used   9.000E-01               ---                DROOT        

R019  Drinking water fraction from ground water         not used   1.000E+00               ---                FGWDW        

R019  Household water fraction from ground water        not used   1.000E+00               ---                FGWHH        

R019  Livestock water fraction from ground water        not used   1.000E+00               ---                FGWLW        

R019  Irrigation fraction from ground water             not used   1.000E+00               ---                FGWIR        

                                                                                                             

R19B  Wet weight crop yield for Non-Leafy (kg/m**2)     not used   7.000E-01               ---                YV(1)        

R19B  Wet weight crop yield for Leafy     (kg/m**2)     not used   1.500E+00               ---                YV(2)        

R19B  Wet weight crop yield for Fodder    (kg/m**2)     not used   1.100E+00               ---                YV(3)        

R19B  Growing Season for  Non-Leafy (years)             not used   1.700E-01               ---                TE(1)        

R19B  Growing Season for  Leafy     (years)             not used   2.500E-01               ---                TE(2)        

R19B  Growing Season for  Fodder    (years)             not used   8.000E-02               ---                TE(3)        
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R19B  Translocation Factor for  Non-Leafy               not used   1.000E-01               ---                TIV(1)       

R19B  Translocation Factor for  Leafy                   not used   1.000E+00               ---                TIV(2)       

R19B  Translocation Factor for  Fodder                  not used   1.000E+00               ---                TIV(3)       

R19B  Dry Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RDRY(1)      

R19B  Dry Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RDRY(2)      

R19B  Dry Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RDRY(3)      

R19B  Wet Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RWET(1)      

R19B  Wet Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RWET(2)      

R19B  Wet Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RWET(3)      

R19B  Weathering Removal Constant for Vegetation        not used   2.000E+01               ---                WLAM         

                                                                                                             

C14   C-12 concentration in water (g/cm**3)             not used   2.000E-05               ---                C12WTR       

C14   C-12 concentration in contaminated soil (g/g)     not used   3.000E-02               ---                C12CZ        

C14   Fraction of vegetation carbon from soil           not used   2.000E-02               ---                CSOIL        

C14   Fraction of vegetation carbon from air            not used   9.800E-01               ---                CAIR         

C14   C-14 evasion layer thickness in soil (m)          not used   3.000E-01               ---                DMC          

C14   C-14 evasion flux rate from soil (1/sec)          not used   7.000E-07               ---                EVSN         

C14   C-12 evasion flux rate from soil (1/sec)          not used   1.000E-10               ---                REVSN        

C14   Fraction of grain in beef cattle feed             not used   8.000E-01               ---                AVFG4        

C14   Fraction of grain in milk cow feed                not used   2.000E-01               ---                AVFG5        

                                                                                                             

STOR  Storage times of contaminated foodstuffs (days):                                                       

STOR    Fruits, non-leafy vegetables, and grain         1.400E+01  1.400E+01               ---                STOR_T(1)    

STOR    Leafy vegetables                                1.000E+00  1.000E+00               ---                STOR_T(2)    

STOR    Milk                                            1.000E+00  1.000E+00               ---                STOR_T(3)    

STOR    Meat and poultry                                2.000E+01  2.000E+01               ---                STOR_T(4)    

STOR    Fish                                            7.000E+00  7.000E+00               ---                STOR_T(5)    

STOR    Crustacea and mollusks                          7.000E+00  7.000E+00               ---                STOR_T(6)    

STOR    Well water                                      1.000E+00  1.000E+00               ---                STOR_T(7)    

STOR    Surface water                                   1.000E+00  1.000E+00               ---                STOR_T(8)    

STOR    Livestock fodder                                4.500E+01  4.500E+01               ---                STOR_T(9)    

                                                                                                             

R021  Thickness of building foundation (m)              not used   1.500E-01               ---                FLOOR1       

R021  Bulk density of building foundation (g/cm**3)     not used   2.400E+00               ---                DENSFL       

R021  Total porosity of the cover material              not used   4.000E-01               ---                TPCV         

R021  Total porosity of the building foundation         not used   1.000E-01               ---                TPFL         

R021  Volumetric water content of the cover material    not used   5.000E-02               ---                PH2OCV       

R021  Volumetric water content of the foundation        not used   3.000E-02               ---                PH2OFL       

R021  Diffusion coefficient for radon gas (m/sec):                                                           

R021    in cover material                               not used   2.000E-06               ---                DIFCV        

R021    in foundation material                          not used   3.000E-07               ---                DIFFL        

R021    in contaminated zone soil                       not used   2.000E-06               ---                DIFCZ        

R021  Radon vertical dimension of mixing (m)            not used   2.000E+00               ---                HMIX         

R021  Average building air exchange rate (1/hr)         not used   5.000E-01               ---                REXG         

R021  Height of the building (room) (m)                 not used   2.500E+00               ---                HRM          

R021  Building interior area factor                     not used   0.000E+00               ---                FAI          

R021  Building depth below ground surface (m)           not used  -1.000E+00               ---                DMFL         

R021  Emanating power of Rn-222 gas                     not used   2.500E-01               ---                EMANA(1)     

R021  Emanating power of Rn-220 gas                     not used   1.500E-01               ---                EMANA(2)     

                                                                                                             

TITL  Number of graphical time points                       32        ---                  ---                NPTS         
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                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

TITL  Maximum number of integration points for dose         17        ---                  ---                LYMAX        

TITL  Maximum number of integration points for risk        257        ---                  ---                KYMAX        

                     Summary of Pathway Selections

                    Pathway                User Selection

          

             1 -- external gamma               active  

             2 -- inhalation (w/o radon)        active  

             3 -- plant ingestion            suppressed

             4 -- meat ingestion             suppressed

             5 -- milk ingestion             suppressed

             6 -- aquatic foods              suppressed

             7 -- drinking water             suppressed

             8 -- soil ingestion               active  

             9 -- radon                      suppressed

             Find peak pathway doses         suppressed
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

     Contaminated Zone Dimensions            Initial Soil Concentrations, pCi/g

                 

       Area:    542.18 square meters                Pb-210     3.880E-01

  Thickness:      2.00 meters                       Ra-226     3.880E-01                                                            

Cover Depth:      0.00 meters                                                                                                       

                                    Total Dose TDOSE(t), mrem/yr                                                                    

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

             Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)                                             

                                                          

   t (years):  0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

    TDOSE(t):  3.786E+00  3.776E+00  3.755E+00  3.683E+00  3.483E+00  2.863E+00  1.633E+00  2.289E-01

        M(t):  1.515E-01  1.510E-01  1.502E-01  1.473E-01  1.393E-01  1.145E-01  6.532E-02  9.156E-03

Maximum TDOSE(t):  3.786E+00 mrem/yr   at t = 0.000E+00 years       
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  2.007E-03 0.0005  3.716E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.011E-01 0.0267

Ra-226  3.663E+00 0.9673  1.455E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.021E-02 0.0053

                    

Total   3.665E+00 0.9678  5.171E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.213E-01 0.0320

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.035E-01 0.0273

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.683E+00 0.9727

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.786E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  1.943E-03 0.0005  3.596E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.784E-02 0.0259

Ra-226  3.652E+00 0.9673  1.565E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.324E-02 0.0062

                    

Total   3.654E+00 0.9678  5.161E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.211E-01 0.0321

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.001E-01 0.0265

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.676E+00 0.9735

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.776E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  1.820E-03 0.0005  3.368E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.163E-02 0.0244

Ra-226  3.632E+00 0.9673  1.772E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.898E-02 0.0077

                    

Total   3.634E+00 0.9677  5.140E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.206E-01 0.0321

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.379E-02 0.0250

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.661E+00 0.9750

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.755E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  1.447E-03 0.0004  2.678E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.286E-02 0.0198

Ra-226  3.562E+00 0.9672  2.386E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.605E-02 0.0125

                    

Total   3.563E+00 0.9676  5.064E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.189E-01 0.0323

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.458E-02 0.0203

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.608E+00 0.9797

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.683E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  7.516E-04 0.0002  1.391E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.785E-02 0.0109

Ra-226  3.368E+00 0.9670  3.440E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.576E-02 0.0218

                    

Total   3.369E+00 0.9672  4.831E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.136E-01 0.0326

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.874E-02 0.0111

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.444E+00 0.9889

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.483E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  7.594E-05 0.0000  1.406E-05 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.825E-03 0.0013

Ra-226  2.768E+00 0.9669  3.867E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.056E-02 0.0316

                    

Total   2.768E+00 0.9669  4.007E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.438E-02 0.0330

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.915E-03 0.0014

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.859E+00 0.9986

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.863E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  1.087E-07 0.0000  2.012E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.474E-06 0.0000

Ra-226  1.579E+00 0.9668  2.289E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.392E-02 0.0330

                    

Total   1.579E+00 0.9668  2.289E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.392E-02 0.0330

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.603E-06 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.633E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.633E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  1.206E-17 0.0000  2.232E-18 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.072E-16 0.0000

Ra-226  2.213E-01 0.9668  3.209E-05 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.559E-03 0.0330

                    

Total   2.213E-01 0.9668  3.209E-05 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.559E-03 0.0330

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.215E-16 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.289E-01 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.289E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                                  Dose/Source Ratios Summed Over All Pathways                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,t) At Time in Years   (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Pb-210+D   Pb-210+D   1.000E+00  2.667E-01 2.581E-01 2.417E-01 1.922E-01 9.985E-02 1.009E-02 1.444E-05 1.602E-15

Ra-226+D   Ra-226+D   1.000E+00  9.488E+00 9.461E+00 9.408E+00 9.225E+00 8.722E+00 7.166E+00 4.088E+00 5.730E-01

Ra-226+D   Pb-210+D   1.000E+00  4.163E-03 1.229E-02 2.771E-02 7.370E-02 1.547E-01 2.018E-01 1.211E-01 1.697E-02

Ra-226+D   ∑DSR(j)               9.492E+00 9.474E+00 9.436E+00 9.299E+00 8.876E+00 7.368E+00 4.209E+00 5.899E-01

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                           Single Radionuclide Soil Guidelines G(i,t) in pCi/g                                                      

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

Nuclide

  (i)    t= 0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                          

Pb-210      9.375E+01   9.687E+01   1.034E+02   1.301E+02   2.504E+02   2.478E+03   1.731E+06  *7.634E+13                           

Ra-226      2.634E+00   2.639E+00   2.649E+00   2.688E+00   2.816E+00   3.393E+00   5.940E+00   4.238E+01                           

                          

*At specific activity limit

            Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

            and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

         at tmin = time of minimum single radionuclide soil guideline

     and at tmax = time of maximum total dose = 0.000E+00 years       

Nuclide  Initial         tmin       DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

  (i)    (pCi/g)       (years)                   (pCi/g)               (pCi/g)

           

Pb-210  3.880E-01     0.000E+00      2.667E-01  9.375E+01  2.667E-01  9.375E+01

Ra-226  3.880E-01     0.000E+00      9.492E+00  2.634E+00  9.492E+00  2.634E+00
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                              Individual Nuclide Dose Summed Over All Pathways

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                    DOSE(j,t), mrem/yr

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Pb-210  Pb-210  1.000E+00    1.035E-01 1.001E-01 9.379E-02 7.458E-02 3.874E-02 3.915E-03 5.603E-06 6.215E-16

Pb-210  Ra-226  1.000E+00    1.615E-03 4.770E-03 1.075E-02 2.860E-02 6.001E-02 7.829E-02 4.697E-02 6.585E-03

Pb-210  ∑DOSE(j)             1.051E-01 1.049E-01 1.045E-01 1.032E-01 9.875E-02 8.220E-02 4.698E-02 6.585E-03

Ra-226  Ra-226  1.000E+00    3.681E+00 3.671E+00 3.650E+00 3.579E+00 3.384E+00 2.780E+00 1.586E+00 2.223E-01

             

THF(i) is the thread fraction of the parent nuclide.

                                   Individual Nuclide Soil Concentration

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                      S(j,t), pCi/g

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Pb-210  Pb-210  1.000E+00    3.880E-01 3.755E-01 3.517E-01 2.797E-01 1.453E-01 1.468E-02 2.101E-05 2.331E-15

Pb-210  Ra-226  1.000E+00    0.000E+00 1.185E-02 3.431E-02 1.013E-01 2.195E-01 2.890E-01 1.735E-01 2.433E-02

Pb-210  ∑S(j):               3.880E-01 3.873E-01 3.860E-01 3.810E-01 3.647E-01 3.037E-01 1.735E-01 2.433E-02

Ra-226  Ra-226  1.000E+00    3.880E-01 3.869E-01 3.847E-01 3.773E-01 3.567E-01 2.930E-01 1.672E-01 2.343E-02

             

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =    0.58 seconds
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                                  Cancer Risk Slope Factors Summary Table

                                      Risk Library: FGR 13 Morbidity

                                                                    Current     Base      Parameter

 Menu                          Parameter                             Value      Case*       Name

Sf-1   Ground external radiation slope factors, 1/yr per (pCi/g):                       

Sf-1   Pb-210+D                                                    4.21E-09   1.41E-09   SLPF(  1,1) 

Sf-1   Ra-226+D                                                    8.49E-06   2.29E-08   SLPF(  2,1) 

                                                                                        

Sf-2   Inhalation, slope factors, 1/(pCi):                                              

Sf-2   Pb-210+D                                                    3.08E-08   1.58E-08   SLPF(  1,2) 

Sf-2   Ra-226+D                                                    2.83E-08   2.82E-08   SLPF(  2,2) 

                                                                                        

Sf-3   Food ingestion, slope factors, 1/(pCi):                                          

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  1,3) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  2,3) 

                                                                                        

Sf-3   Water ingestion, slope factors, 1/(pCi):                                         

Sf-3   Pb-210+D                                                    2.66E-09   8.81E-10   SLPF(  1,4) 

Sf-3   Ra-226+D                                                    3.86E-10   3.85E-10   SLPF(  2,4) 

                                                                                        

Sf-3   Soil ingestion, slope factors, 1/(pCi):                                          

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  1,5) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  2,5) 

                                                                                        

Sf-Rn  Radon Inhalation slope factors, 1/(pCi):                                         

Sf-Rn  Rn-222                                                      1.80E-12   1.80E-12   SLPFRN(1,1) 

Sf-Rn  Po-218                                                      3.70E-12   3.70E-12   SLPFRN(1,2) 

Sf-Rn  Pb-214                                                      6.20E-12   6.20E-12   SLPFRN(1,3) 

Sf-Rn  Bi-214                                                      1.50E-11   1.50E-11   SLPFRN(1,4) 

                                                                                        

Sf-Rn  Radon K factors, (mrem/WLM):                                                     

Sf-Rn  Rn-222 Indoor                                               7.60E+02   7.60E+02   KFACTR(1,1) 

Sf-Rn  Rn-222 Outdoor                                              5.70E+02   5.70E+02   KFACTR(1,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                    Risk Slope and Environmental Transport Factors for the Ground Pathway                                            

Nuclide  Slope(i)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

At-218   3.570E-09   8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01

Bi-210   2.760E-09   8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01

Bi-214   7.480E-06   8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01

Pb-210   1.410E-09   8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01

Pb-214   9.820E-07   8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01

Po-210   3.950E-11   8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01

Po-214   3.860E-10   8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01

Po-218   4.260E-11   8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01

Ra-226   2.290E-08   8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01

Rn-222   1.740E-09   8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01

Tl-210   0.000E+00   9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01

                   

* - Units are 1/yr per (pCi/g) at infinite depth and area.  Multiplication by ETFG(i,t) converts to site conditions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 0.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    1.628E-02  0.000E+00  0.000E+00  0.000E+00  1.412E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.412E+01

Ra-226    1.628E-02  0.000E+00  0.000E+00  0.000E+00  1.412E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.412E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  8.385E-09 0.0005  2.989E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.902E-07 0.0172

Ra-226  1.656E-05 0.9794  2.739E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.325E-08 0.0026

                 

Total   1.657E-05 0.9799  5.728E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.335E-07 0.0197
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.016E-07 0.0178

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.661E-05 0.9822

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.691E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  7.652E-09 0.0005  2.728E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.649E-07 0.0157

Ra-226  1.656E-05 0.9795  3.000E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.861E-08 0.0041

                    

Total   1.657E-05 0.9799  5.728E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.335E-07 0.0197
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.752E-07 0.0163

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.663E-05 0.9837

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.691E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    1.626E-02  0.000E+00  0.000E+00  0.000E+00  1.410E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.410E+01

Ra-226    1.624E-02  0.000E+00  0.000E+00  0.000E+00  1.408E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.408E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  8.370E-09 0.0005  2.984E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.897E-07 0.0172

Ra-226  1.651E-05 0.9794  2.731E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.313E-08 0.0026

                 

Total   1.652E-05 0.9799  5.715E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.328E-07 0.0197
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.011E-07 0.0179

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.656E-05 0.9821

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.686E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  7.405E-09 0.0004  2.640E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.563E-07 0.0152

Ra-226  1.651E-05 0.9795  3.075E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.651E-08 0.0045

                    

Total   1.652E-05 0.9799  5.715E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.328E-07 0.0197



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  13:15  Page   9

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.664E-07 0.0158

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.659E-05 0.9842

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.686E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    1.620E-02  0.000E+00  0.000E+00  0.000E+00  1.405E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.405E+01

Ra-226    1.615E-02  0.000E+00  0.000E+00  0.000E+00  1.400E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.400E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  8.339E-09 0.0005  2.973E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.886E-07 0.0172

Ra-226  1.642E-05 0.9794  2.716E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.289E-08 0.0026

                 

Total   1.643E-05 0.9799  5.689E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.315E-07 0.0198
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.000E-07 0.0179

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.647E-05 0.9821

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.677E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  6.936E-09 0.0004  2.473E-09 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.401E-07 0.0143

Ra-226  1.642E-05 0.9795  3.216E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.146E-08 0.0055

                    

Total   1.643E-05 0.9799  5.689E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.315E-07 0.0198
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.495E-07 0.0149

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.652E-05 0.9851

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.677E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    1.599E-02  0.000E+00  0.000E+00  0.000E+00  1.387E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.387E+01

Ra-226    1.583E-02  0.000E+00  0.000E+00  0.000E+00  1.373E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.373E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  8.226E-09 0.0005  2.933E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.847E-07 0.0173

Ra-226  1.610E-05 0.9793  2.663E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.205E-08 0.0026

                 

Total   1.611E-05 0.9798  5.596E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.268E-07 0.0199
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.959E-07 0.0180

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.615E-05 0.9820

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.644E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  5.515E-09 0.0003  1.966E-09 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.909E-07 0.0116

Ra-226  1.610E-05 0.9794  3.629E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.359E-07 0.0083

                    

Total   1.611E-05 0.9798  5.596E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.268E-07 0.0199
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.984E-07 0.0121

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.624E-05 0.9879

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.644E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    1.531E-02  0.000E+00  0.000E+00  0.000E+00  1.328E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.328E+01

Ra-226    1.497E-02  0.000E+00  0.000E+00  0.000E+00  1.298E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.298E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  7.867E-09 0.0005  2.804E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.723E-07 0.0175

Ra-226  1.522E-05 0.9791  2.518E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.976E-08 0.0026

                 

Total   1.523E-05 0.9796  5.322E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.121E-07 0.0201
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.830E-07 0.0182

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.526E-05 0.9818

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.555E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  2.865E-09 0.0002  1.021E-09 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.917E-08 0.0064

Ra-226  1.523E-05 0.9794  4.301E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.129E-07 0.0137

                    

Total   1.523E-05 0.9796  5.322E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.121E-07 0.0201
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.031E-07 0.0066

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.544E-05 0.9934

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.555E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    1.274E-02  0.000E+00  0.000E+00  0.000E+00  1.105E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.105E+01

Ra-226    1.230E-02  0.000E+00  0.000E+00  0.000E+00  1.067E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.067E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  6.542E-09 0.0005  2.332E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.265E-07 0.0177

Ra-226  1.251E-05 0.9789  2.069E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.267E-08 0.0026

                 

Total   1.251E-05 0.9794  4.401E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.591E-07 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.353E-07 0.0184

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.254E-05 0.9816

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.278E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  2.895E-10 0.0000  1.032E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.002E-08 0.0008

Ra-226  1.251E-05 0.9794  4.298E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.491E-07 0.0195

                    

Total   1.251E-05 0.9794  4.401E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.591E-07 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.041E-08 0.0008

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.277E-05 0.9992

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.278E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    7.283E-03  0.000E+00  0.000E+00  0.000E+00  6.316E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.316E+00

Ra-226    7.015E-03  0.000E+00  0.000E+00  0.000E+00  6.084E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.084E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  3.738E-09 0.0005  1.333E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.294E-07 0.0178

Ra-226  7.134E-06 0.9788  1.180E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.863E-08 0.0026

                 

Total   7.138E-06 0.9793  2.513E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.480E-07 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.345E-07 0.0184

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.154E-06 0.9816

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.288E-06 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  4.143E-13 0.0000  1.477E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.434E-11 0.0000

Ra-226  7.138E-06 0.9793  2.512E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.480E-07 0.0203

                    

Total   7.138E-06 0.9793  2.513E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.480E-07 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.490E-11 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.288E-06 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.288E-06 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+03 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Pb-210    1.021E-03  0.000E+00  0.000E+00  0.000E+00  8.854E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  8.854E-01

Ra-226    9.833E-04  0.000E+00  0.000E+00  0.000E+00  8.528E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  8.528E-01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  5.240E-10 0.0005  1.868E-10 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.814E-08 0.0178

Ra-226  1.000E-06 0.9788  1.654E-10 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.612E-09 0.0026

                 

Total   1.001E-06 0.9793  3.522E-10 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.075E-08 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.885E-08 0.0184

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.003E-06 0.9816

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.022E-06 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  4.596E-23 0.0000  1.638E-23 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.591E-21 0.0000

Ra-226  1.001E-06 0.9793  3.522E-10 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.075E-08 0.0203

                    

Total   1.001E-06 0.9793  3.522E-10 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.075E-08 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT INCRMNTL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.653E-21 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.022E-06 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.022E-06 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                          Dose Conversion Factor (and Related) Parameter Summary

                                      Dose Library: FGR 12 & FGR 11

                                                                    Current     Base      Parameter

Menu                           Parameter                             Value#     Case*       Name

A-1   DCF's for external ground radiation, (mrem/yr)/(pCi/g)                            

A-1   At-218   (Source: FGR 12)                                    5.847E-03  5.847E-03  DCF1(  1)    

A-1   Ba-137m  (Source: FGR 12)                                    3.606E+00  3.606E+00  DCF1(  2)    

A-1   Bi-210   (Source: FGR 12)                                    3.606E-03  3.606E-03  DCF1(  3)    

A-1   Bi-214   (Source: FGR 12)                                    9.808E+00  9.808E+00  DCF1(  4)    

A-1   Cs-137   (Source: FGR 12)                                    7.510E-04  7.510E-04  DCF1(  5)    

A-1   Pb-210   (Source: FGR 12)                                    2.447E-03  2.447E-03  DCF1(  6)    

A-1   Pb-214   (Source: FGR 12)                                    1.341E+00  1.341E+00  DCF1(  7)    

A-1   Po-210   (Source: FGR 12)                                    5.231E-05  5.231E-05  DCF1(  8)    

A-1   Po-214   (Source: FGR 12)                                    5.138E-04  5.138E-04  DCF1(  9)    

A-1   Po-218   (Source: FGR 12)                                    5.642E-05  5.642E-05  DCF1( 10)    

A-1   Ra-226   (Source: FGR 12)                                    3.176E-02  3.176E-02  DCF1( 11)    

A-1   Rn-222   (Source: FGR 12)                                    2.354E-03  2.354E-03  DCF1( 12)    

A-1   Tl-210   (Source: no data)                                   0.000E+00 -2.000E+00  DCF1( 13)    

                                                                                        

B-1   Dose conversion factors for inhalation, mrem/pCi:                                 

B-1   Cs-137+D                                                     3.190E-05  3.190E-05  DCF2(  1)    

B-1   Pb-210+D                                                     2.320E-02  1.360E-02  DCF2(  2)    

B-1   Ra-226+D                                                     8.594E-03  8.580E-03  DCF2(  3)    

                                                                                        

D-1   Dose conversion factors for ingestion, mrem/pCi:                                  

D-1   Cs-137+D                                                     5.000E-05  5.000E-05  DCF3(  1)    

D-1   Pb-210+D                                                     7.276E-03  5.370E-03  DCF3(  2)    

D-1   Ra-226+D                                                     1.321E-03  1.320E-03  DCF3(  3)    

                                                                                        

D-34  Food transfer factors:                                                            

D-34  Cs-137+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  1,1)   

D-34  Cs-137+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    3.000E-02  3.000E-02  RTF(  1,2)   

D-34  Cs-137+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     8.000E-03  8.000E-03  RTF(  1,3)   

D-34                                                                                    

D-34  Pb-210+D  , plant/soil concentration ratio, dimensionless    1.000E-02  1.000E-02  RTF(  2,1)   

D-34  Pb-210+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    8.000E-04  8.000E-04  RTF(  2,2)   

D-34  Pb-210+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     3.000E-04  3.000E-04  RTF(  2,3)   

D-34                                                                                    

D-34  Ra-226+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  3,1)   

D-34  Ra-226+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-03  1.000E-03  RTF(  3,2)   

D-34  Ra-226+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     1.000E-03  1.000E-03  RTF(  3,3)   

                                                                                        

D-5   Bioaccumulation factors, fresh water, L/kg:                                       

D-5   Cs-137+D  , fish                                             2.000E+03  2.000E+03  BIOFAC(  1,1)

D-5   Cs-137+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  1,2)

D-5                                                                                     

D-5   Pb-210+D  , fish                                             3.000E+02  3.000E+02  BIOFAC(  2,1)

D-5   Pb-210+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  2,2)

D-5                                                                                     

D-5   Ra-226+D  , fish                                             5.000E+01  5.000E+01  BIOFAC(  3,1)

D-5   Ra-226+D  , crustacea and mollusks                           2.500E+02  2.500E+02  BIOFAC(  3,2)

#For DCF1(xxx) only, factors are for infinite depth & area.  See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                                                Site-Specific Parameter Summary

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R011  Area of contaminated zone (m**2)                  5.422E+02  1.000E+04               ---                AREA         

R011  Thickness of contaminated zone (m)                2.000E+00  2.000E+00               ---                THICK0       

R011  Fraction of contamination that is submerged       0.000E+00  0.000E+00               ---                SUBMFRACT    

R011  Length parallel to aquifer flow (m)               not used   1.000E+02               ---                LCZPAQ       

R011  Basic radiation dose limit (mrem/yr)              2.500E+01  3.000E+01               ---                BRDL         

R011  Time since placement of material (yr)             0.000E+00  0.000E+00               ---                TI           

R011  Times for calculations (yr)                       1.000E+00  1.000E+00               ---                T( 2)        

R011  Times for calculations (yr)                       3.000E+00  3.000E+00               ---                T( 3)        

R011  Times for calculations (yr)                       1.000E+01  1.000E+01               ---                T( 4)        

R011  Times for calculations (yr)                       3.000E+01  3.000E+01               ---                T( 5)        

R011  Times for calculations (yr)                       1.000E+02  1.000E+02               ---                T( 6)        

R011  Times for calculations (yr)                       3.000E+02  3.000E+02               ---                T( 7)        

R011  Times for calculations (yr)                       1.000E+03  1.000E+03               ---                T( 8)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T( 9)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T(10)        

                                                                                                             

R012  Initial principal radionuclide (pCi/g):  Cs-137   3.900E-02  0.000E+00               ---                S1(1)        

R012  Initial principal radionuclide (pCi/g):  Pb-210   1.206E+00  0.000E+00               ---                S1(2)        

R012  Initial principal radionuclide (pCi/g):  Ra-226   1.206E+00  0.000E+00               ---                S1(3)        

R012  Concentration in groundwater   (pCi/L):  Cs-137   not used   0.000E+00               ---                W1( 1)       

R012  Concentration in groundwater   (pCi/L):  Pb-210   not used   0.000E+00               ---                W1( 2)       

R012  Concentration in groundwater   (pCi/L):  Ra-226   not used   0.000E+00               ---                W1( 3)       

                                                                                                             

R013  Cover depth (m)                                   0.000E+00  0.000E+00               ---                COVER0       

R013  Density of cover material (g/cm**3)               not used   1.500E+00               ---                DENSCV       

R013  Cover depth erosion rate (m/yr)                   not used   1.000E-03               ---                VCV          

R013  Density of contaminated zone (g/cm**3)            1.500E+00  1.500E+00               ---                DENSCZ       

R013  Contaminated zone erosion rate (m/yr)             1.000E-03  1.000E-03               ---                VCZ          

R013  Contaminated zone total porosity                  4.000E-01  4.000E-01               ---                TPCZ         

R013  Contaminated zone field capacity                  2.000E-01  2.000E-01               ---                FCCZ         

R013  Contaminated zone hydraulic conductivity (m/yr)   1.000E+01  1.000E+01               ---                HCCZ         

R013  Contaminated zone b parameter                     5.300E+00  5.300E+00               ---                BCZ          

R013  Average annual wind speed (m/sec)                 2.000E+00  2.000E+00               ---                WIND         

R013  Humidity in air (g/m**3)                          not used   8.000E+00               ---                HUMID        

R013  Evapotranspiration coefficient                    5.000E-01  5.000E-01               ---                EVAPTR       

R013  Precipitation (m/yr)                              1.000E+00  1.000E+00               ---                PRECIP       

R013  Irrigation (m/yr)                                 2.000E-01  2.000E-01               ---                RI           

R013  Irrigation mode                                   overhead   overhead                ---                IDITCH       

R013  Runoff coefficient                                2.000E-01  2.000E-01               ---                RUNOFF       

R013  Watershed area for nearby stream or pond (m**2)   not used   1.000E+06               ---                WAREA        

R013  Accuracy for water/soil computations              not used   1.000E-03               ---                EPS          

                                                                                                             

R014  Density of saturated zone (g/cm**3)               not used   1.500E+00               ---                DENSAQ       

R014  Saturated zone total porosity                     not used   4.000E-01               ---                TPSZ         

R014  Saturated zone effective porosity                 not used   2.000E-01               ---                EPSZ         

R014  Saturated zone field capacity                     not used   2.000E-01               ---                FCSZ         

R014  Saturated zone hydraulic conductivity (m/yr)      not used   1.000E+02               ---                HCSZ         

R014  Saturated zone hydraulic gradient                 not used   2.000E-02               ---                HGWT         

R014  Saturated zone b parameter                        not used   5.300E+00               ---                BSZ          

R014  Water table drop rate (m/yr)                      not used   1.000E-03               ---                VWT          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R014  Well pump intake depth (m below water table)      not used   1.000E+01               ---                DWIBWT       

R014  Model: Nondispersion (ND) or Mass-Balance (MB)    not used   ND                      ---                MODEL        

R014  Well pumping rate (m**3/yr)                       not used   2.500E+02               ---                UW           

                                                                                                             

R015  Number of unsaturated zone strata                 not used   1                       ---                NS           

R015  Unsat. zone 1, thickness (m)                      not used   4.000E+00               ---                H(1)         

R015  Unsat. zone 1, soil density (g/cm**3)             not used   1.500E+00               ---                DENSUZ(1)    

R015  Unsat. zone 1, total porosity                     not used   4.000E-01               ---                TPUZ(1)      

R015  Unsat. zone 1, effective porosity                 not used   2.000E-01               ---                EPUZ(1)      

R015  Unsat. zone 1, field capacity                     not used   2.000E-01               ---                FCUZ(1)      

R015  Unsat. zone 1, soil-specific b parameter          not used   5.300E+00               ---                BUZ(1)       

R015  Unsat. zone 1, hydraulic conductivity (m/yr)      not used   1.000E+01               ---                HCUZ(1)      

                                                                                                             

R016  Distribution coefficients for Cs-137                                                                   

R016    Contaminated zone (cm**3/g)                     4.600E+03  4.600E+03               ---                DCNUCC( 1)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   4.600E+03               ---                DCNUCU( 1,1) 

R016    Saturated zone (cm**3/g)                        not used   4.600E+03               ---                DCNUCS( 1)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            3.623E-05             ALEACH( 1)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 1)  

                                                                                                             

R016  Distribution coefficients for Pb-210                                                                   

R016    Contaminated zone (cm**3/g)                     1.000E+02  1.000E+02               ---                DCNUCC( 2)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   1.000E+02               ---                DCNUCU( 2,1) 

R016    Saturated zone (cm**3/g)                        not used   1.000E+02               ---                DCNUCS( 2)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            1.663E-03             ALEACH( 2)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 2)  

                                                                                                             

R016  Distribution coefficients for Ra-226                                                                   

R016    Contaminated zone (cm**3/g)                     7.000E+01  7.000E+01               ---                DCNUCC( 3)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   7.000E+01               ---                DCNUCU( 3,1) 

R016    Saturated zone (cm**3/g)                        not used   7.000E+01               ---                DCNUCS( 3)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            2.374E-03             ALEACH( 3)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 3)  

                                                                                                             

R017  Inhalation rate (m**3/yr)                         3.500E+03  8.400E+03               ---                INHALR       

R017  Mass loading for inhalation (g/m**3)              1.000E-04  1.000E-04               ---                MLINH        

R017  Exposure duration                                 6.000E+00  3.000E+01               ---                ED           

R017  Shielding factor, inhalation                      4.000E-01  4.000E-01               ---                SHF3         

R017  Shielding factor, external gamma                  7.000E-01  7.000E-01               ---                SHF1         

R017  Fraction of time spent indoors                    0.000E+00  5.000E-01               ---                FIND         

R017  Fraction of time spent outdoors (on site)         9.590E-01  2.500E-01               ---                FOTD         

R017  Shape factor flag, external gamma                 1.000E+00  1.000E+00     >0 shows circular AREA.      FS          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R017  Radii of shape factor array (used if FS = -1):                                                         

R017    Outer annular radius (m), ring  1:              not used   5.000E+01               ---                RAD_SHAPE( 1)

R017    Outer annular radius (m), ring  2:              not used   7.071E+01               ---                RAD_SHAPE( 2)

R017    Outer annular radius (m), ring  3:              not used   0.000E+00               ---                RAD_SHAPE( 3)

R017    Outer annular radius (m), ring  4:              not used   0.000E+00               ---                RAD_SHAPE( 4)

R017    Outer annular radius (m), ring  5:              not used   0.000E+00               ---                RAD_SHAPE( 5)

R017    Outer annular radius (m), ring  6:              not used   0.000E+00               ---                RAD_SHAPE( 6)

R017    Outer annular radius (m), ring  7:              not used   0.000E+00               ---                RAD_SHAPE( 7)

R017    Outer annular radius (m), ring  8:              not used   0.000E+00               ---                RAD_SHAPE( 8)

R017    Outer annular radius (m), ring  9:              not used   0.000E+00               ---                RAD_SHAPE( 9)

R017    Outer annular radius (m), ring 10:              not used   0.000E+00               ---                RAD_SHAPE(10)

R017    Outer annular radius (m), ring 11:              not used   0.000E+00               ---                RAD_SHAPE(11)

R017    Outer annular radius (m), ring 12:              not used   0.000E+00               ---                RAD_SHAPE(12)

                                                                                                             

R017  Fractions of annular areas within AREA:                                                                

R017    Ring  1                                         not used   1.000E+00               ---                FRACA( 1)    

R017    Ring  2                                         not used   2.732E-01               ---                FRACA( 2)    

R017    Ring  3                                         not used   0.000E+00               ---                FRACA( 3)    

R017    Ring  4                                         not used   0.000E+00               ---                FRACA( 4)    

R017    Ring  5                                         not used   0.000E+00               ---                FRACA( 5)    

R017    Ring  6                                         not used   0.000E+00               ---                FRACA( 6)    

R017    Ring  7                                         not used   0.000E+00               ---                FRACA( 7)    

R017    Ring  8                                         not used   0.000E+00               ---                FRACA( 8)    

R017    Ring  9                                         not used   0.000E+00               ---                FRACA( 9)    

R017    Ring 10                                         not used   0.000E+00               ---                FRACA(10)    

R017    Ring 11                                         not used   0.000E+00               ---                FRACA(11)    

R017    Ring 12                                         not used   0.000E+00               ---                FRACA(12)    

                                                                                                             

R018  Fruits, vegetables and grain consumption (kg/yr)  not used   1.600E+02               ---                DIET(1)      

R018  Leafy vegetable consumption (kg/yr)               not used   1.400E+01               ---                DIET(2)      

R018  Milk consumption (L/yr)                           not used   9.200E+01               ---                DIET(3)      

R018  Meat and poultry consumption (kg/yr)              not used   6.300E+01               ---                DIET(4)      

R018  Fish consumption (kg/yr)                          not used   5.400E+00               ---                DIET(5)      

R018  Other seafood consumption (kg/yr)                 not used   9.000E-01               ---                DIET(6)      

R018  Soil ingestion rate (g/yr)                        7.000E+01  3.650E+01               ---                SOIL         

R018  Drinking water intake (L/yr)                      not used   5.100E+02               ---                DWI          

R018  Contamination fraction of drinking water          not used   1.000E+00               ---                FDW          

R018  Contamination fraction of household water         not used   1.000E+00               ---                FHHW         

R018  Contamination fraction of livestock water         not used   1.000E+00               ---                FLW          

R018  Contamination fraction of irrigation water        not used   1.000E+00               ---                FIRW         

R018  Contamination fraction of aquatic food            not used   5.000E-01               ---                FR9          

R018  Contamination fraction of plant food              not used  -1                       ---                FPLANT       

R018  Contamination fraction of meat                    not used  -1                       ---                FMEAT        

R018  Contamination fraction of milk                    not used  -1                       ---                FMILK        

                                                                                                             

R019  Livestock fodder intake for meat (kg/day)         not used   6.800E+01               ---                LFI5         

R019  Livestock fodder intake for milk (kg/day)         not used   5.500E+01               ---                LFI6         

R019  Livestock water intake for meat (L/day)           not used   5.000E+01               ---                LWI5         

R019  Livestock water intake for milk (L/day)           not used   1.600E+02               ---                LWI6         

R019  Livestock soil intake (kg/day)                    not used   5.000E-01               ---                LSI          
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                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R019  Mass loading for foliar deposition (g/m**3)       not used   1.000E-04               ---                MLFD         

R019  Depth of soil mixing layer (m)                    1.500E-01  1.500E-01               ---                DM           

R019  Depth of roots (m)                                not used   9.000E-01               ---                DROOT        

R019  Drinking water fraction from ground water         not used   1.000E+00               ---                FGWDW        

R019  Household water fraction from ground water        not used   1.000E+00               ---                FGWHH        

R019  Livestock water fraction from ground water        not used   1.000E+00               ---                FGWLW        

R019  Irrigation fraction from ground water             not used   1.000E+00               ---                FGWIR        

                                                                                                             

R19B  Wet weight crop yield for Non-Leafy (kg/m**2)     not used   7.000E-01               ---                YV(1)        

R19B  Wet weight crop yield for Leafy     (kg/m**2)     not used   1.500E+00               ---                YV(2)        

R19B  Wet weight crop yield for Fodder    (kg/m**2)     not used   1.100E+00               ---                YV(3)        

R19B  Growing Season for  Non-Leafy (years)             not used   1.700E-01               ---                TE(1)        

R19B  Growing Season for  Leafy     (years)             not used   2.500E-01               ---                TE(2)        

R19B  Growing Season for  Fodder    (years)             not used   8.000E-02               ---                TE(3)        

R19B  Translocation Factor for  Non-Leafy               not used   1.000E-01               ---                TIV(1)       

R19B  Translocation Factor for  Leafy                   not used   1.000E+00               ---                TIV(2)       

R19B  Translocation Factor for  Fodder                  not used   1.000E+00               ---                TIV(3)       

R19B  Dry Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RDRY(1)      

R19B  Dry Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RDRY(2)      

R19B  Dry Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RDRY(3)      

R19B  Wet Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RWET(1)      

R19B  Wet Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RWET(2)      

R19B  Wet Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RWET(3)      

R19B  Weathering Removal Constant for Vegetation        not used   2.000E+01               ---                WLAM         

                                                                                                             

C14   C-12 concentration in water (g/cm**3)             not used   2.000E-05               ---                C12WTR       

C14   C-12 concentration in contaminated soil (g/g)     not used   3.000E-02               ---                C12CZ        

C14   Fraction of vegetation carbon from soil           not used   2.000E-02               ---                CSOIL        

C14   Fraction of vegetation carbon from air            not used   9.800E-01               ---                CAIR         

C14   C-14 evasion layer thickness in soil (m)          not used   3.000E-01               ---                DMC          

C14   C-14 evasion flux rate from soil (1/sec)          not used   7.000E-07               ---                EVSN         

C14   C-12 evasion flux rate from soil (1/sec)          not used   1.000E-10               ---                REVSN        

C14   Fraction of grain in beef cattle feed             not used   8.000E-01               ---                AVFG4        

C14   Fraction of grain in milk cow feed                not used   2.000E-01               ---                AVFG5        

                                                                                                             

STOR  Storage times of contaminated foodstuffs (days):                                                       

STOR    Fruits, non-leafy vegetables, and grain         1.400E+01  1.400E+01               ---                STOR_T(1)    

STOR    Leafy vegetables                                1.000E+00  1.000E+00               ---                STOR_T(2)    

STOR    Milk                                            1.000E+00  1.000E+00               ---                STOR_T(3)    

STOR    Meat and poultry                                2.000E+01  2.000E+01               ---                STOR_T(4)    

STOR    Fish                                            7.000E+00  7.000E+00               ---                STOR_T(5)    

STOR    Crustacea and mollusks                          7.000E+00  7.000E+00               ---                STOR_T(6)    

STOR    Well water                                      1.000E+00  1.000E+00               ---                STOR_T(7)    

STOR    Surface water                                   1.000E+00  1.000E+00               ---                STOR_T(8)    

STOR    Livestock fodder                                4.500E+01  4.500E+01               ---                STOR_T(9)    

                                                                                                             

R021  Thickness of building foundation (m)              not used   1.500E-01               ---                FLOOR1       

R021  Bulk density of building foundation (g/cm**3)     not used   2.400E+00               ---                DENSFL       

R021  Total porosity of the cover material              not used   4.000E-01               ---                TPCV         

R021  Total porosity of the building foundation         not used   1.000E-01               ---                TPFL         



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  13:19  Page   7

Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD
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R021  Volumetric water content of the cover material    not used   5.000E-02               ---                PH2OCV       

R021  Volumetric water content of the foundation        not used   3.000E-02               ---                PH2OFL       

R021  Diffusion coefficient for radon gas (m/sec):                                                           

R021    in cover material                               not used   2.000E-06               ---                DIFCV        

R021    in foundation material                          not used   3.000E-07               ---                DIFFL        

R021    in contaminated zone soil                       not used   2.000E-06               ---                DIFCZ        

R021  Radon vertical dimension of mixing (m)            not used   2.000E+00               ---                HMIX         

R021  Average building air exchange rate (1/hr)         not used   5.000E-01               ---                REXG         

R021  Height of the building (room) (m)                 not used   2.500E+00               ---                HRM          

R021  Building interior area factor                     not used   0.000E+00               ---                FAI          

R021  Building depth below ground surface (m)           not used  -1.000E+00               ---                DMFL         

R021  Emanating power of Rn-222 gas                     not used   2.500E-01               ---                EMANA(1)     

R021  Emanating power of Rn-220 gas                     not used   1.500E-01               ---                EMANA(2)     

                                                                                                             

TITL  Number of graphical time points                       32        ---                  ---                NPTS         

TITL  Maximum number of integration points for dose         17        ---                  ---                LYMAX        

TITL  Maximum number of integration points for risk        257        ---                  ---                KYMAX        

                     Summary of Pathway Selections

                    Pathway                User Selection

          

             1 -- external gamma               active  

             2 -- inhalation (w/o radon)        active  

             3 -- plant ingestion            suppressed

             4 -- meat ingestion             suppressed

             5 -- milk ingestion             suppressed

             6 -- aquatic foods              suppressed

             7 -- drinking water             suppressed

             8 -- soil ingestion               active  

             9 -- radon                      suppressed

             Find peak pathway doses         suppressed
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

     Contaminated Zone Dimensions            Initial Soil Concentrations, pCi/g

                 

       Area:    542.18 square meters                Cs-137     3.900E-02

  Thickness:      2.00 meters                       Pb-210     1.206E+00                                                            

Cover Depth:      0.00 meters                       Ra-226     1.206E+00                                                            

                                    Total Dose TDOSE(t), mrem/yr                                                                    

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

             Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)                                             

                                                          

   t (years):  0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

    TDOSE(t):  1.188E+01  1.184E+01  1.177E+01  1.153E+01  1.088E+01  8.908E+00  5.076E+00  7.115E-01

        M(t):  4.752E-01  4.738E-01  4.710E-01  4.613E-01  4.352E-01  3.563E-01  2.030E-01  2.846E-02

Maximum TDOSE(t):  1.188E+01 mrem/yr   at t = 0.000E+00 years       
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.101E-01 0.0093  5.161E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.016E-05 0.0000

Pb-210  6.239E-03 0.0005  1.155E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.142E-01 0.0265

Ra-226  1.138E+01 0.9583  4.524E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.280E-02 0.0053

                    

Total   1.150E+01 0.9681  1.607E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.771E-01 0.0317

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.101E-01 0.0093

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.216E-01 0.0271

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.145E+01 0.9637

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.188E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.076E-01 0.0091  5.043E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.855E-05 0.0000

Pb-210  6.038E-03 0.0005  1.118E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.041E-01 0.0257

Ra-226  1.135E+01 0.9585  4.864E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.222E-02 0.0061

                    

Total   1.147E+01 0.9681  1.604E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.764E-01 0.0318

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.076E-01 0.0091

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.113E-01 0.0263

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.143E+01 0.9646

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.184E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.027E-01 0.0087  4.815E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.545E-05 0.0000

Pb-210  5.655E-03 0.0005  1.047E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.848E-01 0.0242

Ra-226  1.129E+01 0.9588  5.507E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.007E-02 0.0076

                    

Total   1.140E+01 0.9680  1.598E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.750E-01 0.0318

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.028E-01 0.0087

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.915E-01 0.0248

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.138E+01 0.9665

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.177E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  8.734E-02 0.0076  4.095E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.566E-05 0.0000

Pb-210  4.497E-03 0.0004  8.324E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.265E-01 0.0196

Ra-226  1.107E+01 0.9599  7.415E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.431E-01 0.0124

                    

Total   1.116E+01 0.9678  1.574E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.697E-01 0.0321

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.739E-02 0.0076

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.318E-01 0.0201

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.121E+01 0.9723

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.153E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  5.498E-02 0.0051  2.578E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.504E-05 0.0000

Pb-210  2.336E-03 0.0002  4.324E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.176E-01 0.0108

Ra-226  1.047E+01 0.9621  1.069E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.355E-01 0.0216

                    

Total   1.053E+01 0.9674  1.502E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.532E-01 0.0325

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.501E-02 0.0051

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.204E-01 0.0111

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.070E+01 0.9839

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.088E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.088E-02 0.0012  5.102E-09 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.935E-06 0.0000

Pb-210  2.360E-04 0.0000  4.369E-05 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.189E-02 0.0013

Ra-226  8.603E+00 0.9657  1.202E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.815E-01 0.0316

                    

Total   8.614E+00 0.9669  1.246E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.934E-01 0.0329

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.089E-02 0.0012

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.217E-02 0.0014

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.885E+00 0.9974

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.908E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.063E-04 0.0000  4.986E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.777E-08 0.0000

Pb-210  3.378E-07 0.0000  6.254E-08 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.701E-05 0.0000

Ra-226  4.907E+00 0.9668  7.114E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.676E-01 0.0330

                    

Total   4.907E+00 0.9668  7.115E-04 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.676E-01 0.0330

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.064E-04 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.741E-05 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.076E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.076E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  9.809E-12 0.0000  4.599E-18 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.252E-15 0.0000

Pb-210  3.748E-17 0.0000  6.937E-18 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.887E-15 0.0000

Ra-226  6.879E-01 0.9668  9.973E-05 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.349E-02 0.0330

                    

Total   6.879E-01 0.9668  9.973E-05 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.349E-02 0.0330

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.815E-12 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.932E-15 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.115E-01 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.115E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                                  Dose/Source Ratios Summed Over All Pathways                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,t) At Time in Years   (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Cs-137+D   Cs-137+D   1.000E+00  2.824E+00 2.760E+00 2.635E+00 2.241E+00 1.411E+00 2.792E-01 2.728E-03 2.517E-10

Pb-210+D   Pb-210+D   1.000E+00  2.667E-01 2.581E-01 2.417E-01 1.922E-01 9.985E-02 1.009E-02 1.444E-05 1.602E-15

Ra-226+D   Ra-226+D   1.000E+00  9.488E+00 9.461E+00 9.408E+00 9.225E+00 8.722E+00 7.166E+00 4.088E+00 5.730E-01

Ra-226+D   Pb-210+D   1.000E+00  4.163E-03 1.229E-02 2.771E-02 7.370E-02 1.547E-01 2.018E-01 1.211E-01 1.697E-02

Ra-226+D   ∑DSR(j)               9.492E+00 9.474E+00 9.436E+00 9.299E+00 8.876E+00 7.368E+00 4.209E+00 5.899E-01

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                           Single Radionuclide Soil Guidelines G(i,t) in pCi/g                                                      

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

Nuclide

  (i)    t= 0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                          

Cs-137      8.852E+00   9.059E+00   9.488E+00   1.116E+01   1.772E+01   8.954E+01   9.163E+03   9.933E+10                           

Pb-210      9.375E+01   9.687E+01   1.034E+02   1.301E+02   2.504E+02   2.478E+03   1.731E+06  *7.634E+13                           

Ra-226      2.634E+00   2.639E+00   2.649E+00   2.688E+00   2.816E+00   3.393E+00   5.940E+00   4.238E+01                           

                          

*At specific activity limit

            Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

            and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

         at tmin = time of minimum single radionuclide soil guideline

     and at tmax = time of maximum total dose = 0.000E+00 years       

Nuclide  Initial         tmin       DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

  (i)    (pCi/g)       (years)                   (pCi/g)               (pCi/g)

           

Cs-137  3.900E-02     0.000E+00      2.824E+00  8.852E+00  2.824E+00  8.852E+00

Pb-210  1.206E+00     0.000E+00      2.667E-01  9.375E+01  2.667E-01  9.375E+01

Ra-226  1.206E+00     0.000E+00      9.492E+00  2.634E+00  9.492E+00  2.634E+00
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                              Individual Nuclide Dose Summed Over All Pathways

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                    DOSE(j,t), mrem/yr

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    1.101E-01 1.076E-01 1.028E-01 8.739E-02 5.501E-02 1.089E-02 1.064E-04 9.815E-12

Pb-210  Pb-210  1.000E+00    3.216E-01 3.113E-01 2.915E-01 2.318E-01 1.204E-01 1.217E-02 1.741E-05 1.932E-15

Pb-210  Ra-226  1.000E+00    5.021E-03 1.483E-02 3.342E-02 8.888E-02 1.865E-01 2.433E-01 1.460E-01 2.047E-02

Pb-210  ∑DOSE(j)             3.266E-01 3.261E-01 3.249E-01 3.207E-01 3.069E-01 2.555E-01 1.460E-01 2.047E-02

Ra-226  Ra-226  1.000E+00    1.144E+01 1.141E+01 1.135E+01 1.113E+01 1.052E+01 8.642E+00 4.930E+00 6.910E-01

             

THF(i) is the thread fraction of the parent nuclide.

                                   Individual Nuclide Soil Concentration

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                      S(j,t), pCi/g

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    3.900E-02 3.811E-02 3.638E-02 3.094E-02 1.948E-02 3.855E-03 3.767E-05 3.475E-12

Pb-210  Pb-210  1.000E+00    1.206E+00 1.167E+00 1.093E+00 8.692E-01 4.515E-01 4.563E-02 6.530E-05 7.244E-15

Pb-210  Ra-226  1.000E+00    0.000E+00 3.683E-02 1.067E-01 3.150E-01 6.822E-01 8.983E-01 5.393E-01 7.561E-02

Pb-210  ∑S(j):               1.206E+00 1.204E+00 1.200E+00 1.184E+00 1.134E+00 9.439E-01 5.394E-01 7.561E-02

Ra-226  Ra-226  1.000E+00    1.206E+00 1.203E+00 1.196E+00 1.173E+00 1.109E+00 9.108E-01 5.196E-01 7.283E-02

             

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =    0.61 seconds
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Intrisk : RESRAD Default Parameters
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                                  Cancer Risk Slope Factors Summary Table

                                      Risk Library: FGR 13 Morbidity

                                                                    Current     Base      Parameter

 Menu                          Parameter                             Value      Case*       Name

Sf-1   Ground external radiation slope factors, 1/yr per (pCi/g):                       

Sf-1   Cs-137+D                                                    2.55E-06   5.32E-10   SLPF(  1,1) 

Sf-1   Pb-210+D                                                    4.21E-09   1.41E-09   SLPF(  2,1) 

Sf-1   Ra-226+D                                                    8.49E-06   2.29E-08   SLPF(  3,1) 

                                                                                        

Sf-2   Inhalation, slope factors, 1/(pCi):                                              

Sf-2   Cs-137+D                                                    1.12E-10   1.12E-10   SLPF(  1,2) 

Sf-2   Pb-210+D                                                    3.08E-08   1.58E-08   SLPF(  2,2) 

Sf-2   Ra-226+D                                                    2.83E-08   2.82E-08   SLPF(  3,2) 

                                                                                        

Sf-3   Food ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,3) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,3) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,3) 

                                                                                        

Sf-3   Water ingestion, slope factors, 1/(pCi):                                         

Sf-3   Cs-137+D                                                    3.04E-11   3.04E-11   SLPF(  1,4) 

Sf-3   Pb-210+D                                                    2.66E-09   8.81E-10   SLPF(  2,4) 

Sf-3   Ra-226+D                                                    3.86E-10   3.85E-10   SLPF(  3,4) 

                                                                                        

Sf-3   Soil ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,5) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,5) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,5) 

                                                                                        

Sf-Rn  Radon Inhalation slope factors, 1/(pCi):                                         

Sf-Rn  Rn-222                                                      1.80E-12   1.80E-12   SLPFRN(1,1) 

Sf-Rn  Po-218                                                      3.70E-12   3.70E-12   SLPFRN(1,2) 

Sf-Rn  Pb-214                                                      6.20E-12   6.20E-12   SLPFRN(1,3) 

Sf-Rn  Bi-214                                                      1.50E-11   1.50E-11   SLPFRN(1,4) 

                                                                                        

Sf-Rn  Radon K factors, (mrem/WLM):                                                     

Sf-Rn  Rn-222 Indoor                                               7.60E+02   7.60E+02   KFACTR(1,1) 

Sf-Rn  Rn-222 Outdoor                                              5.70E+02   5.70E+02   KFACTR(1,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                    Risk Slope and Environmental Transport Factors for the Ground Pathway                                            

Nuclide  Slope(i)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

At-218   3.570E-09   8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01  8.699E-01

Ba-137m  2.690E-06   8.368E-01  8.368E-01  8.368E-01  8.368E-01  8.368E-01  8.368E-01  8.368E-01  8.368E-01

Bi-210   2.760E-09   8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01  8.537E-01

Bi-214   7.480E-06   8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01  8.441E-01

Cs-137   5.320E-10   8.650E-01  8.650E-01  8.650E-01  8.650E-01  8.650E-01  8.650E-01  8.650E-01  8.650E-01

Pb-210   1.410E-09   8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01  8.730E-01

Pb-214   9.820E-07   8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01  8.534E-01

Po-210   3.950E-11   8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01  8.408E-01

Po-214   3.860E-10   8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01  8.369E-01

Po-218   4.260E-11   8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01  8.409E-01

Ra-226   2.290E-08   8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01

Rn-222   1.740E-09   8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01  8.387E-01

Tl-210   0.000E+00   9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01

                   

* - Units are 1/yr per (pCi/g) at infinite depth and area.  Multiplication by ETFG(i,t) converts to site conditions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 0.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.637E-03  0.000E+00  0.000E+00  0.000E+00  1.419E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.419E+00

Pb-210    5.061E-02  0.000E+00  0.000E+00  0.000E+00  4.389E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.389E+01

Ra-226    5.061E-02  0.000E+00  0.000E+00  0.000E+00  4.389E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.389E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.654E-07 0.0088  1.027E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.974E-10 0.0000

Pb-210  2.606E-08 0.0005  9.291E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.021E-07 0.0170

Ra-226  5.147E-05 0.9708  8.513E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.344E-07 0.0025

                 

Total   5.196E-05 0.9801  1.780E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.037E-06 0.0196
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.657E-07 0.0088

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.374E-07 0.0177

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.161E-05 0.9735

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.302E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.654E-07 0.0088  1.027E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.974E-10 0.0000

Pb-210  2.378E-08 0.0004  8.479E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.232E-07 0.0155

Ra-226  5.147E-05 0.9709  9.325E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.133E-07 0.0040

                    

Total   5.196E-05 0.9801  1.780E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.037E-06 0.0196
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.657E-07 0.0088

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.555E-07 0.0161

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.170E-05 0.9751

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.302E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.599E-03  0.000E+00  0.000E+00  0.000E+00  1.387E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.387E+00

Pb-210    5.053E-02  0.000E+00  0.000E+00  0.000E+00  4.382E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.382E+01

Ra-226    5.047E-02  0.000E+00  0.000E+00  0.000E+00  4.377E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.377E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.547E-07 0.0086  1.003E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.906E-10 0.0000

Pb-210  2.602E-08 0.0005  9.274E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.005E-07 0.0170

Ra-226  5.133E-05 0.9710  8.489E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.341E-07 0.0025

                 

Total   5.181E-05 0.9801  1.776E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.035E-06 0.0196
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.550E-07 0.0086

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.358E-07 0.0177

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.147E-05 0.9737

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.286E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.547E-07 0.0086  1.003E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.906E-10 0.0000

Pb-210  2.302E-08 0.0004  8.206E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.967E-07 0.0151

Ra-226  5.133E-05 0.9710  9.558E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.378E-07 0.0045

                    

Total   5.181E-05 0.9801  1.776E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.035E-06 0.0196
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.550E-07 0.0086

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.279E-07 0.0157

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.158E-05 0.9757

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.286E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.527E-03  0.000E+00  0.000E+00  0.000E+00  1.324E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.324E+00

Pb-210    5.035E-02  0.000E+00  0.000E+00  0.000E+00  4.367E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.367E+01

Ra-226    5.019E-02  0.000E+00  0.000E+00  0.000E+00  4.353E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.353E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.341E-07 0.0083  9.580E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.775E-10 0.0000

Pb-210  2.592E-08 0.0005  9.240E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.972E-07 0.0171

Ra-226  5.104E-05 0.9713  8.442E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.333E-07 0.0025

                 

Total   5.150E-05 0.9800  1.768E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.031E-06 0.0196
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.344E-07 0.0083

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.324E-07 0.0177

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.118E-05 0.9740

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.255E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.341E-07 0.0083  9.580E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.775E-10 0.0000

Pb-210  2.156E-08 0.0004  7.686E-09 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.462E-07 0.0142

Ra-226  5.104E-05 0.9714  9.996E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.843E-07 0.0054

                    

Total   5.150E-05 0.9800  1.768E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.031E-06 0.0196



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  13:19  Page  12

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.344E-07 0.0083

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.755E-07 0.0148

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.134E-05 0.9770

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.255E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.299E-03  0.000E+00  0.000E+00  0.000E+00  1.126E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.126E+00

Pb-210    4.970E-02  0.000E+00  0.000E+00  0.000E+00  4.310E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.310E+01

Ra-226    4.921E-02  0.000E+00  0.000E+00  0.000E+00  4.268E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.268E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  3.692E-07 0.0072  8.147E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.360E-10 0.0000

Pb-210  2.557E-08 0.0005  9.115E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.850E-07 0.0172

Ra-226  5.005E-05 0.9723  8.277E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.307E-07 0.0025

                 

Total   5.044E-05 0.9799  1.739E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.016E-06 0.0197
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.695E-07 0.0072

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.197E-07 0.0179

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.018E-05 0.9750

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.147E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  3.692E-07 0.0072  8.147E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.360E-10 0.0000

Pb-210  1.714E-08 0.0003  6.111E-09 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.934E-07 0.0115

Ra-226  5.005E-05 0.9724  1.128E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.224E-07 0.0082

                    

Total   5.044E-05 0.9799  1.739E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.016E-06 0.0197
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.695E-07 0.0072

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.166E-07 0.0120

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.049E-05 0.9808

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.147E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    8.174E-04  0.000E+00  0.000E+00  0.000E+00  7.090E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.090E-01

Pb-210    4.758E-02  0.000E+00  0.000E+00  0.000E+00  4.126E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.126E+01

Ra-226    4.652E-02  0.000E+00  0.000E+00  0.000E+00  4.035E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.035E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  2.324E-07 0.0048  5.129E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.485E-10 0.0000

Pb-210  2.445E-08 0.0005  8.717E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.464E-07 0.0174

Ra-226  4.731E-05 0.9744  7.825E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.236E-07 0.0025

                 

Total   4.757E-05 0.9797  1.654E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.701E-07 0.0200



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  13:19  Page  17

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.326E-07 0.0048

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.795E-07 0.0181

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.744E-05 0.9771

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.856E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  2.324E-07 0.0048  5.129E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.485E-10 0.0000

Pb-210  8.905E-09 0.0002  3.175E-09 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.082E-07 0.0063

Ra-226  4.733E-05 0.9747  1.337E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.617E-07 0.0136

                    

Total   4.757E-05 0.9797  1.654E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.701E-07 0.0200
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.326E-07 0.0048

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.203E-07 0.0066

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.800E-05 0.9886

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.856E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.618E-04  0.000E+00  0.000E+00  0.000E+00  1.403E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.403E-01

Pb-210    3.961E-02  0.000E+00  0.000E+00  0.000E+00  3.435E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.435E+01

Ra-226    3.822E-02  0.000E+00  0.000E+00  0.000E+00  3.315E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.315E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.600E-08 0.0012  1.015E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.940E-11 0.0000

Pb-210  2.034E-08 0.0005  7.249E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.039E-07 0.0177

Ra-226  3.887E-05 0.9777  6.429E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.015E-07 0.0026

                 

Total   3.894E-05 0.9794  1.368E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.054E-07 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.603E-08 0.0012

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.315E-07 0.0184

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.898E-05 0.9804

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.976E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.600E-08 0.0012  1.015E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.940E-11 0.0000

Pb-210  8.998E-10 0.0000  3.208E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.115E-08 0.0008

Ra-226  3.889E-05 0.9782  1.336E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.743E-07 0.0195

                    

Total   3.894E-05 0.9794  1.368E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.054E-07 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.603E-08 0.0012

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.237E-08 0.0008

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.968E-05 0.9980

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.976E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.581E-06  0.000E+00  0.000E+00  0.000E+00  1.371E-03  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.371E-03

Pb-210    2.264E-02  0.000E+00  0.000E+00  0.000E+00  1.963E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.963E+01

Ra-226    2.180E-02  0.000E+00  0.000E+00  0.000E+00  1.891E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.891E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.495E-10 0.0000  9.920E-16 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.873E-13 0.0000

Pb-210  1.162E-08 0.0005  4.142E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.022E-07 0.0178

Ra-226  2.217E-05 0.9788  3.667E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.792E-08 0.0026

                 

Total   2.219E-05 0.9793  7.810E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.601E-07 0.0203



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  13:19  Page  23

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.498E-10 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.179E-07 0.0184

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.224E-05 0.9815

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.265E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.495E-10 0.0000  9.920E-16 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.873E-13 0.0000

Pb-210  1.288E-12 0.0000  4.591E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.458E-11 0.0000

Ra-226  2.219E-05 0.9793  7.809E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.600E-07 0.0203

                    

Total   2.219E-05 0.9793  7.810E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.601E-07 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.498E-10 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.632E-11 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.265E-05 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.265E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+03 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.458E-13  0.000E+00  0.000E+00  0.000E+00  1.265E-10  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.265E-10

Pb-210    3.173E-03  0.000E+00  0.000E+00  0.000E+00  2.752E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.752E+00

Ra-226    3.056E-03  0.000E+00  0.000E+00  0.000E+00  2.651E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.651E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.147E-17 0.0000  9.151E-23 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.650E-20 0.0000

Pb-210  1.629E-09 0.0005  5.806E-10 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.638E-08 0.0178

Ra-226  3.108E-06 0.9788  5.141E-10 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.118E-09 0.0026

                 

Total   3.110E-06 0.9793  1.095E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.450E-08 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.149E-17 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.859E-08 0.0184

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.117E-06 0.9816

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.176E-06 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.147E-17 0.0000  9.151E-23 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.650E-20 0.0000

Pb-210  1.429E-22 0.0000  5.093E-23 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.945E-21 0.0000

Ra-226  3.110E-06 0.9793  1.095E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.450E-08 0.0203

                    

Total   3.110E-06 0.9793  1.095E-09 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.450E-08 0.0203
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E 701 SITE CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.149E-17 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.139E-21 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.176E-06 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.176E-06 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                          Dose Conversion Factor (and Related) Parameter Summary

                                      Dose Library: FGR 12 & FGR 11

                                                                    Current     Base      Parameter

Menu                           Parameter                             Value#     Case*       Name

A-1   DCF's for external ground radiation, (mrem/yr)/(pCi/g)                            

A-1   At-218   (Source: FGR 12)                                    5.847E-03  5.847E-03  DCF1(  1)    

A-1   Ba-137m  (Source: FGR 12)                                    3.606E+00  3.606E+00  DCF1(  2)    

A-1   Bi-210   (Source: FGR 12)                                    3.606E-03  3.606E-03  DCF1(  3)    

A-1   Bi-214   (Source: FGR 12)                                    9.808E+00  9.808E+00  DCF1(  4)    

A-1   Cs-137   (Source: FGR 12)                                    7.510E-04  7.510E-04  DCF1(  5)    

A-1   Pb-210   (Source: FGR 12)                                    2.447E-03  2.447E-03  DCF1(  6)    

A-1   Pb-214   (Source: FGR 12)                                    1.341E+00  1.341E+00  DCF1(  7)    

A-1   Po-210   (Source: FGR 12)                                    5.231E-05  5.231E-05  DCF1(  8)    

A-1   Po-214   (Source: FGR 12)                                    5.138E-04  5.138E-04  DCF1(  9)    

A-1   Po-218   (Source: FGR 12)                                    5.642E-05  5.642E-05  DCF1( 10)    

A-1   Ra-226   (Source: FGR 12)                                    3.176E-02  3.176E-02  DCF1( 11)    

A-1   Rn-222   (Source: FGR 12)                                    2.354E-03  2.354E-03  DCF1( 12)    

A-1   Tl-210   (Source: no data)                                   0.000E+00 -2.000E+00  DCF1( 13)    

                                                                                        

B-1   Dose conversion factors for inhalation, mrem/pCi:                                 

B-1   Cs-137+D                                                     3.190E-05  3.190E-05  DCF2(  1)    

B-1   Pb-210+D                                                     2.320E-02  1.360E-02  DCF2(  2)    

B-1   Ra-226+D                                                     8.594E-03  8.580E-03  DCF2(  3)    

                                                                                        

D-1   Dose conversion factors for ingestion, mrem/pCi:                                  

D-1   Cs-137+D                                                     5.000E-05  5.000E-05  DCF3(  1)    

D-1   Pb-210+D                                                     7.276E-03  5.370E-03  DCF3(  2)    

D-1   Ra-226+D                                                     1.321E-03  1.320E-03  DCF3(  3)    

                                                                                        

D-34  Food transfer factors:                                                            

D-34  Cs-137+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  1,1)   

D-34  Cs-137+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    3.000E-02  3.000E-02  RTF(  1,2)   

D-34  Cs-137+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     8.000E-03  8.000E-03  RTF(  1,3)   

D-34                                                                                    

D-34  Pb-210+D  , plant/soil concentration ratio, dimensionless    1.000E-02  1.000E-02  RTF(  2,1)   

D-34  Pb-210+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    8.000E-04  8.000E-04  RTF(  2,2)   

D-34  Pb-210+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     3.000E-04  3.000E-04  RTF(  2,3)   

D-34                                                                                    

D-34  Ra-226+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  3,1)   

D-34  Ra-226+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-03  1.000E-03  RTF(  3,2)   

D-34  Ra-226+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     1.000E-03  1.000E-03  RTF(  3,3)   

                                                                                        

D-5   Bioaccumulation factors, fresh water, L/kg:                                       

D-5   Cs-137+D  , fish                                             2.000E+03  2.000E+03  BIOFAC(  1,1)

D-5   Cs-137+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  1,2)

D-5                                                                                     

D-5   Pb-210+D  , fish                                             3.000E+02  3.000E+02  BIOFAC(  2,1)

D-5   Pb-210+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  2,2)

D-5                                                                                     

D-5   Ra-226+D  , fish                                             5.000E+01  5.000E+01  BIOFAC(  3,1)

D-5   Ra-226+D  , crustacea and mollusks                           2.500E+02  2.500E+02  BIOFAC(  3,2)

#For DCF1(xxx) only, factors are for infinite depth & area.  See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                                                Site-Specific Parameter Summary

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R011  Area of contaminated zone (m**2)                  2.000E+03  1.000E+04               ---                AREA         

R011  Thickness of contaminated zone (m)                2.000E+00  2.000E+00               ---                THICK0       

R011  Fraction of contamination that is submerged       0.000E+00  0.000E+00               ---                SUBMFRACT    

R011  Length parallel to aquifer flow (m)               not used   1.000E+02               ---                LCZPAQ       

R011  Basic radiation dose limit (mrem/yr)              2.500E+01  3.000E+01               ---                BRDL         

R011  Time since placement of material (yr)             0.000E+00  0.000E+00               ---                TI           

R011  Times for calculations (yr)                       1.000E+00  1.000E+00               ---                T( 2)        

R011  Times for calculations (yr)                       3.000E+00  3.000E+00               ---                T( 3)        

R011  Times for calculations (yr)                       1.000E+01  1.000E+01               ---                T( 4)        

R011  Times for calculations (yr)                       3.000E+01  3.000E+01               ---                T( 5)        

R011  Times for calculations (yr)                       1.000E+02  1.000E+02               ---                T( 6)        

R011  Times for calculations (yr)                       3.000E+02  3.000E+02               ---                T( 7)        

R011  Times for calculations (yr)                       1.000E+03  1.000E+03               ---                T( 8)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T( 9)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T(10)        

                                                                                                             

R012  Initial principal radionuclide (pCi/g):  Cs-137   9.910E-01  0.000E+00               ---                S1(1)        

R012  Initial principal radionuclide (pCi/g):  Pb-210   3.386E+00  0.000E+00               ---                S1(2)        

R012  Initial principal radionuclide (pCi/g):  Ra-226   3.386E+00  0.000E+00               ---                S1(3)        

R012  Concentration in groundwater   (pCi/L):  Cs-137   not used   0.000E+00               ---                W1( 1)       

R012  Concentration in groundwater   (pCi/L):  Pb-210   not used   0.000E+00               ---                W1( 2)       

R012  Concentration in groundwater   (pCi/L):  Ra-226   not used   0.000E+00               ---                W1( 3)       

                                                                                                             

R013  Cover depth (m)                                   0.000E+00  0.000E+00               ---                COVER0       

R013  Density of cover material (g/cm**3)               not used   1.500E+00               ---                DENSCV       

R013  Cover depth erosion rate (m/yr)                   not used   1.000E-03               ---                VCV          

R013  Density of contaminated zone (g/cm**3)            1.500E+00  1.500E+00               ---                DENSCZ       

R013  Contaminated zone erosion rate (m/yr)             1.000E-03  1.000E-03               ---                VCZ          

R013  Contaminated zone total porosity                  4.000E-01  4.000E-01               ---                TPCZ         

R013  Contaminated zone field capacity                  2.000E-01  2.000E-01               ---                FCCZ         

R013  Contaminated zone hydraulic conductivity (m/yr)   1.000E+01  1.000E+01               ---                HCCZ         

R013  Contaminated zone b parameter                     5.300E+00  5.300E+00               ---                BCZ          

R013  Average annual wind speed (m/sec)                 2.000E+00  2.000E+00               ---                WIND         

R013  Humidity in air (g/m**3)                          not used   8.000E+00               ---                HUMID        

R013  Evapotranspiration coefficient                    5.000E-01  5.000E-01               ---                EVAPTR       

R013  Precipitation (m/yr)                              1.000E+00  1.000E+00               ---                PRECIP       

R013  Irrigation (m/yr)                                 2.000E-01  2.000E-01               ---                RI           

R013  Irrigation mode                                   overhead   overhead                ---                IDITCH       

R013  Runoff coefficient                                2.000E-01  2.000E-01               ---                RUNOFF       

R013  Watershed area for nearby stream or pond (m**2)   not used   1.000E+06               ---                WAREA        

R013  Accuracy for water/soil computations              not used   1.000E-03               ---                EPS          

                                                                                                             

R014  Density of saturated zone (g/cm**3)               not used   1.500E+00               ---                DENSAQ       

R014  Saturated zone total porosity                     not used   4.000E-01               ---                TPSZ         

R014  Saturated zone effective porosity                 not used   2.000E-01               ---                EPSZ         

R014  Saturated zone field capacity                     not used   2.000E-01               ---                FCSZ         

R014  Saturated zone hydraulic conductivity (m/yr)      not used   1.000E+02               ---                HCSZ         

R014  Saturated zone hydraulic gradient                 not used   2.000E-02               ---                HGWT         

R014  Saturated zone b parameter                        not used   5.300E+00               ---                BSZ          

R014  Water table drop rate (m/yr)                      not used   1.000E-03               ---                VWT          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R014  Well pump intake depth (m below water table)      not used   1.000E+01               ---                DWIBWT       

R014  Model: Nondispersion (ND) or Mass-Balance (MB)    not used   ND                      ---                MODEL        

R014  Well pumping rate (m**3/yr)                       not used   2.500E+02               ---                UW           

                                                                                                             

R015  Number of unsaturated zone strata                 not used   1                       ---                NS           

R015  Unsat. zone 1, thickness (m)                      not used   4.000E+00               ---                H(1)         

R015  Unsat. zone 1, soil density (g/cm**3)             not used   1.500E+00               ---                DENSUZ(1)    

R015  Unsat. zone 1, total porosity                     not used   4.000E-01               ---                TPUZ(1)      

R015  Unsat. zone 1, effective porosity                 not used   2.000E-01               ---                EPUZ(1)      

R015  Unsat. zone 1, field capacity                     not used   2.000E-01               ---                FCUZ(1)      

R015  Unsat. zone 1, soil-specific b parameter          not used   5.300E+00               ---                BUZ(1)       

R015  Unsat. zone 1, hydraulic conductivity (m/yr)      not used   1.000E+01               ---                HCUZ(1)      

                                                                                                             

R016  Distribution coefficients for Cs-137                                                                   

R016    Contaminated zone (cm**3/g)                     4.600E+03  4.600E+03               ---                DCNUCC( 1)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   4.600E+03               ---                DCNUCU( 1,1) 

R016    Saturated zone (cm**3/g)                        not used   4.600E+03               ---                DCNUCS( 1)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            3.623E-05             ALEACH( 1)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 1)  

                                                                                                             

R016  Distribution coefficients for Pb-210                                                                   

R016    Contaminated zone (cm**3/g)                     1.000E+02  1.000E+02               ---                DCNUCC( 2)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   1.000E+02               ---                DCNUCU( 2,1) 

R016    Saturated zone (cm**3/g)                        not used   1.000E+02               ---                DCNUCS( 2)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            1.663E-03             ALEACH( 2)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 2)  

                                                                                                             

R016  Distribution coefficients for Ra-226                                                                   

R016    Contaminated zone (cm**3/g)                     7.000E+01  7.000E+01               ---                DCNUCC( 3)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   7.000E+01               ---                DCNUCU( 3,1) 

R016    Saturated zone (cm**3/g)                        not used   7.000E+01               ---                DCNUCS( 3)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            2.374E-03             ALEACH( 3)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 3)  

                                                                                                             

R017  Inhalation rate (m**3/yr)                         7.000E+03  8.400E+03               ---                INHALR       

R017  Mass loading for inhalation (g/m**3)              1.000E-04  1.000E-04               ---                MLINH        

R017  Exposure duration                                 2.400E+01  3.000E+01               ---                ED           

R017  Shielding factor, inhalation                      4.000E-01  4.000E-01               ---                SHF3         

R017  Shielding factor, external gamma                  7.000E-01  7.000E-01               ---                SHF1         

R017  Fraction of time spent indoors                    0.000E+00  5.000E-01               ---                FIND         

R017  Fraction of time spent outdoors (on site)         9.590E-01  2.500E-01               ---                FOTD         

R017  Shape factor flag, external gamma                 1.000E+00  1.000E+00     >0 shows circular AREA.      FS          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R017  Radii of shape factor array (used if FS = -1):                                                         

R017    Outer annular radius (m), ring  1:              not used   5.000E+01               ---                RAD_SHAPE( 1)

R017    Outer annular radius (m), ring  2:              not used   7.071E+01               ---                RAD_SHAPE( 2)

R017    Outer annular radius (m), ring  3:              not used   0.000E+00               ---                RAD_SHAPE( 3)

R017    Outer annular radius (m), ring  4:              not used   0.000E+00               ---                RAD_SHAPE( 4)

R017    Outer annular radius (m), ring  5:              not used   0.000E+00               ---                RAD_SHAPE( 5)

R017    Outer annular radius (m), ring  6:              not used   0.000E+00               ---                RAD_SHAPE( 6)

R017    Outer annular radius (m), ring  7:              not used   0.000E+00               ---                RAD_SHAPE( 7)

R017    Outer annular radius (m), ring  8:              not used   0.000E+00               ---                RAD_SHAPE( 8)

R017    Outer annular radius (m), ring  9:              not used   0.000E+00               ---                RAD_SHAPE( 9)

R017    Outer annular radius (m), ring 10:              not used   0.000E+00               ---                RAD_SHAPE(10)

R017    Outer annular radius (m), ring 11:              not used   0.000E+00               ---                RAD_SHAPE(11)

R017    Outer annular radius (m), ring 12:              not used   0.000E+00               ---                RAD_SHAPE(12)

                                                                                                             

R017  Fractions of annular areas within AREA:                                                                

R017    Ring  1                                         not used   1.000E+00               ---                FRACA( 1)    

R017    Ring  2                                         not used   2.732E-01               ---                FRACA( 2)    

R017    Ring  3                                         not used   0.000E+00               ---                FRACA( 3)    

R017    Ring  4                                         not used   0.000E+00               ---                FRACA( 4)    

R017    Ring  5                                         not used   0.000E+00               ---                FRACA( 5)    

R017    Ring  6                                         not used   0.000E+00               ---                FRACA( 6)    

R017    Ring  7                                         not used   0.000E+00               ---                FRACA( 7)    

R017    Ring  8                                         not used   0.000E+00               ---                FRACA( 8)    

R017    Ring  9                                         not used   0.000E+00               ---                FRACA( 9)    

R017    Ring 10                                         not used   0.000E+00               ---                FRACA(10)    

R017    Ring 11                                         not used   0.000E+00               ---                FRACA(11)    

R017    Ring 12                                         not used   0.000E+00               ---                FRACA(12)    

                                                                                                             

R018  Fruits, vegetables and grain consumption (kg/yr)  not used   1.600E+02               ---                DIET(1)      

R018  Leafy vegetable consumption (kg/yr)               not used   1.400E+01               ---                DIET(2)      

R018  Milk consumption (L/yr)                           not used   9.200E+01               ---                DIET(3)      

R018  Meat and poultry consumption (kg/yr)              not used   6.300E+01               ---                DIET(4)      

R018  Fish consumption (kg/yr)                          not used   5.400E+00               ---                DIET(5)      

R018  Other seafood consumption (kg/yr)                 not used   9.000E-01               ---                DIET(6)      

R018  Soil ingestion rate (g/yr)                        3.500E+01  3.650E+01               ---                SOIL         

R018  Drinking water intake (L/yr)                      not used   5.100E+02               ---                DWI          

R018  Contamination fraction of drinking water          not used   1.000E+00               ---                FDW          

R018  Contamination fraction of household water         not used   1.000E+00               ---                FHHW         

R018  Contamination fraction of livestock water         not used   1.000E+00               ---                FLW          

R018  Contamination fraction of irrigation water        not used   1.000E+00               ---                FIRW         

R018  Contamination fraction of aquatic food            not used   5.000E-01               ---                FR9          

R018  Contamination fraction of plant food              not used  -1                       ---                FPLANT       

R018  Contamination fraction of meat                    not used  -1                       ---                FMEAT        

R018  Contamination fraction of milk                    not used  -1                       ---                FMILK        

                                                                                                             

R019  Livestock fodder intake for meat (kg/day)         not used   6.800E+01               ---                LFI5         

R019  Livestock fodder intake for milk (kg/day)         not used   5.500E+01               ---                LFI6         

R019  Livestock water intake for meat (L/day)           not used   5.000E+01               ---                LWI5         

R019  Livestock water intake for milk (L/day)           not used   1.600E+02               ---                LWI6         

R019  Livestock soil intake (kg/day)                    not used   5.000E-01               ---                LSI          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R019  Mass loading for foliar deposition (g/m**3)       not used   1.000E-04               ---                MLFD         

R019  Depth of soil mixing layer (m)                    1.500E-01  1.500E-01               ---                DM           

R019  Depth of roots (m)                                not used   9.000E-01               ---                DROOT        

R019  Drinking water fraction from ground water         not used   1.000E+00               ---                FGWDW        

R019  Household water fraction from ground water        not used   1.000E+00               ---                FGWHH        

R019  Livestock water fraction from ground water        not used   1.000E+00               ---                FGWLW        

R019  Irrigation fraction from ground water             not used   1.000E+00               ---                FGWIR        

                                                                                                             

R19B  Wet weight crop yield for Non-Leafy (kg/m**2)     not used   7.000E-01               ---                YV(1)        

R19B  Wet weight crop yield for Leafy     (kg/m**2)     not used   1.500E+00               ---                YV(2)        

R19B  Wet weight crop yield for Fodder    (kg/m**2)     not used   1.100E+00               ---                YV(3)        

R19B  Growing Season for  Non-Leafy (years)             not used   1.700E-01               ---                TE(1)        

R19B  Growing Season for  Leafy     (years)             not used   2.500E-01               ---                TE(2)        

R19B  Growing Season for  Fodder    (years)             not used   8.000E-02               ---                TE(3)        

R19B  Translocation Factor for  Non-Leafy               not used   1.000E-01               ---                TIV(1)       

R19B  Translocation Factor for  Leafy                   not used   1.000E+00               ---                TIV(2)       

R19B  Translocation Factor for  Fodder                  not used   1.000E+00               ---                TIV(3)       

R19B  Dry Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RDRY(1)      

R19B  Dry Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RDRY(2)      

R19B  Dry Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RDRY(3)      

R19B  Wet Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RWET(1)      

R19B  Wet Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RWET(2)      

R19B  Wet Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RWET(3)      

R19B  Weathering Removal Constant for Vegetation        not used   2.000E+01               ---                WLAM         

                                                                                                             

C14   C-12 concentration in water (g/cm**3)             not used   2.000E-05               ---                C12WTR       

C14   C-12 concentration in contaminated soil (g/g)     not used   3.000E-02               ---                C12CZ        

C14   Fraction of vegetation carbon from soil           not used   2.000E-02               ---                CSOIL        

C14   Fraction of vegetation carbon from air            not used   9.800E-01               ---                CAIR         

C14   C-14 evasion layer thickness in soil (m)          not used   3.000E-01               ---                DMC          

C14   C-14 evasion flux rate from soil (1/sec)          not used   7.000E-07               ---                EVSN         

C14   C-12 evasion flux rate from soil (1/sec)          not used   1.000E-10               ---                REVSN        

C14   Fraction of grain in beef cattle feed             not used   8.000E-01               ---                AVFG4        

C14   Fraction of grain in milk cow feed                not used   2.000E-01               ---                AVFG5        

                                                                                                             

STOR  Storage times of contaminated foodstuffs (days):                                                       

STOR    Fruits, non-leafy vegetables, and grain         1.400E+01  1.400E+01               ---                STOR_T(1)    

STOR    Leafy vegetables                                1.000E+00  1.000E+00               ---                STOR_T(2)    

STOR    Milk                                            1.000E+00  1.000E+00               ---                STOR_T(3)    

STOR    Meat and poultry                                2.000E+01  2.000E+01               ---                STOR_T(4)    

STOR    Fish                                            7.000E+00  7.000E+00               ---                STOR_T(5)    

STOR    Crustacea and mollusks                          7.000E+00  7.000E+00               ---                STOR_T(6)    

STOR    Well water                                      1.000E+00  1.000E+00               ---                STOR_T(7)    

STOR    Surface water                                   1.000E+00  1.000E+00               ---                STOR_T(8)    

STOR    Livestock fodder                                4.500E+01  4.500E+01               ---                STOR_T(9)    

                                                                                                             

R021  Thickness of building foundation (m)              not used   1.500E-01               ---                FLOOR1       

R021  Bulk density of building foundation (g/cm**3)     not used   2.400E+00               ---                DENSFL       

R021  Total porosity of the cover material              not used   4.000E-01               ---                TPCV         

R021  Total porosity of the building foundation         not used   1.000E-01               ---                TPFL         
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R021  Volumetric water content of the cover material    not used   5.000E-02               ---                PH2OCV       

R021  Volumetric water content of the foundation        not used   3.000E-02               ---                PH2OFL       

R021  Diffusion coefficient for radon gas (m/sec):                                                           

R021    in cover material                               not used   2.000E-06               ---                DIFCV        

R021    in foundation material                          not used   3.000E-07               ---                DIFFL        

R021    in contaminated zone soil                       not used   2.000E-06               ---                DIFCZ        

R021  Radon vertical dimension of mixing (m)            not used   2.000E+00               ---                HMIX         

R021  Average building air exchange rate (1/hr)         not used   5.000E-01               ---                REXG         

R021  Height of the building (room) (m)                 not used   2.500E+00               ---                HRM          

R021  Building interior area factor                     not used   0.000E+00               ---                FAI          

R021  Building depth below ground surface (m)           not used  -1.000E+00               ---                DMFL         

R021  Emanating power of Rn-222 gas                     not used   2.500E-01               ---                EMANA(1)     

R021  Emanating power of Rn-220 gas                     not used   1.500E-01               ---                EMANA(2)     

                                                                                                             

TITL  Number of graphical time points                       32        ---                  ---                NPTS         

TITL  Maximum number of integration points for dose         17        ---                  ---                LYMAX        

TITL  Maximum number of integration points for risk        257        ---                  ---                KYMAX        

                     Summary of Pathway Selections

                    Pathway                User Selection

          

             1 -- external gamma               active  

             2 -- inhalation (w/o radon)        active  

             3 -- plant ingestion            suppressed

             4 -- meat ingestion             suppressed

             5 -- milk ingestion             suppressed

             6 -- aquatic foods              suppressed

             7 -- drinking water             suppressed

             8 -- soil ingestion               active  

             9 -- radon                      suppressed

             Find peak pathway doses         suppressed
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

     Contaminated Zone Dimensions            Initial Soil Concentrations, pCi/g

                 

       Area:   2000.00 square meters                Cs-137     9.910E-01

  Thickness:      2.00 meters                       Pb-210     3.386E+00                                                            

Cover Depth:      0.00 meters                       Ra-226     3.386E+00                                                            

                                    Total Dose TDOSE(t), mrem/yr                                                                    

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

             Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)                                             

                                                          

   t (years):  0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

    TDOSE(t):  3.678E+01  3.662E+01  3.630E+01  3.525E+01  3.261E+01  2.591E+01  1.462E+01  2.049E+00

        M(t):  1.471E+00  1.465E+00  1.452E+00  1.410E+00  1.305E+00  1.036E+00  5.847E-01  8.195E-02

Maximum TDOSE(t):  3.678E+01 mrem/yr   at t = 0.000E+00 years       
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.880E+00 0.0783  3.007E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.644E-03 0.0000

Pb-210  1.800E-02 0.0005  7.436E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.136E-01 0.0221

Ra-226  3.289E+01 0.8943  2.913E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.626E-01 0.0044

                    

Total   3.579E+01 0.9731  1.035E-02 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.778E-01 0.0266

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.881E+00 0.0784

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.390E-01 0.0228

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.305E+01 0.8988

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.678E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.814E+00 0.0769  2.939E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.606E-03 0.0000

Pb-210  1.742E-02 0.0005  7.197E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.874E-01 0.0215

Ra-226  3.280E+01 0.8957  3.132E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.870E-01 0.0051

                    

Total   3.563E+01 0.9731  1.033E-02 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.760E-01 0.0267

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.816E+00 0.0769

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.120E-01 0.0222

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.299E+01 0.9009

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.662E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.687E+00 0.0740  2.806E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.534E-03 0.0000

Pb-210  1.631E-02 0.0004  6.740E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.375E-01 0.0203

Ra-226  3.262E+01 0.8985  3.546E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.332E-01 0.0064

                    

Total   3.532E+01 0.9729  1.029E-02 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.722E-01 0.0268

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.688E+00 0.0741

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.605E-01 0.0210

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.285E+01 0.9050

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.630E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.285E+00 0.0648  2.386E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.304E-03 0.0000

Pb-210  1.297E-02 0.0004  5.360E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.864E-01 0.0166

Ra-226  3.198E+01 0.9073  4.774E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.706E-01 0.0105

                    

Total   3.428E+01 0.9725  1.014E-02 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.583E-01 0.0272

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.286E+00 0.0649

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.047E-01 0.0172

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.236E+01 0.9180

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.525E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.438E+00 0.0441  1.502E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.211E-04 0.0000

Pb-210  6.738E-03 0.0002  2.784E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.046E-01 0.0093

Ra-226  3.024E+01 0.9273  6.884E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.097E-01 0.0187

                    

Total   3.169E+01 0.9716  9.669E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.151E-01 0.0281

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.439E+00 0.0441

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.141E-01 0.0096

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.086E+01 0.9462

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.261E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.847E-01 0.0110  2.973E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.625E-04 0.0000

Pb-210  6.809E-04 0.0000  2.813E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.078E-02 0.0012

Ra-226  2.485E+01 0.9593  7.739E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.288E-01 0.0281

                    

Total   2.514E+01 0.9704  8.020E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.597E-01 0.0293

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.848E-01 0.0110

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.174E-02 0.0012

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.559E+01 0.9878

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.591E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.782E-03 0.0002  2.905E-09 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.588E-06 0.0000

Pb-210  9.745E-07 0.0000  4.027E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.405E-05 0.0000

Ra-226  1.418E+01 0.9698  4.580E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.339E-01 0.0297

                    

Total   1.418E+01 0.9700  4.581E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.339E-01 0.0297

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.784E-03 0.0002

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.543E-05 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.462E+01 0.9998

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.462E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.566E-10 0.0000  2.680E-16 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.465E-13 0.0000

Pb-210  1.081E-16 0.0000  4.467E-17 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.887E-15 0.0000

Ra-226  1.987E+00 0.9700  6.421E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.083E-02 0.0297

                    

Total   1.987E+00 0.9700  6.421E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.083E-02 0.0297

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.568E-10 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.039E-15 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.049E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.049E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                                  Dose/Source Ratios Summed Over All Pathways                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,t) At Time in Years   (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Cs-137+D   Cs-137+D   1.000E+00  2.908E+00 2.841E+00 2.713E+00 2.307E+00 1.452E+00 2.874E-01 2.809E-03 2.591E-10

Pb-210+D   Pb-210+D   1.000E+00  2.478E-01 2.398E-01 2.246E-01 1.786E-01 9.278E-02 9.374E-03 1.342E-05 1.488E-15

Ra-226+D   Ra-226+D   1.000E+00  9.758E+00 9.731E+00 9.677E+00 9.488E+00 8.970E+00 7.370E+00 4.204E+00 5.893E-01

Ra-226+D   Pb-210+D   1.000E+00  3.868E-03 1.142E-02 2.575E-02 6.848E-02 1.437E-01 1.875E-01 1.125E-01 1.577E-02

Ra-226+D   ∑DSR(j)               9.762E+00 9.742E+00 9.702E+00 9.557E+00 9.114E+00 7.558E+00 4.317E+00 6.051E-01

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                           Single Radionuclide Soil Guidelines G(i,t) in pCi/g                                                      

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

Nuclide

  (i)    t= 0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                          

Cs-137      8.598E+00   8.799E+00   9.216E+00   1.084E+01   1.721E+01   8.698E+01   8.901E+03   9.649E+10                           

Pb-210      1.009E+02   1.043E+02   1.113E+02   1.400E+02   2.695E+02   2.667E+03   1.863E+06  *7.634E+13                           

Ra-226      2.561E+00   2.566E+00   2.577E+00   2.616E+00   2.743E+00   3.308E+00   5.792E+00   4.132E+01                           

                          

*At specific activity limit

            Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

            and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

         at tmin = time of minimum single radionuclide soil guideline

     and at tmax = time of maximum total dose = 0.000E+00 years       

Nuclide  Initial         tmin       DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

  (i)    (pCi/g)       (years)                   (pCi/g)               (pCi/g)

           

Cs-137  9.910E-01     0.000E+00      2.908E+00  8.598E+00  2.908E+00  8.598E+00

Pb-210  3.386E+00     0.000E+00      2.478E-01  1.009E+02  2.478E-01  1.009E+02

Ra-226  3.386E+00     0.000E+00      9.762E+00  2.561E+00  9.762E+00  2.561E+00
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                              Individual Nuclide Dose Summed Over All Pathways

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                    DOSE(j,t), mrem/yr

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    2.881E+00 2.816E+00 2.688E+00 2.286E+00 1.439E+00 2.848E-01 2.784E-03 2.568E-10

Pb-210  Pb-210  1.000E+00    8.390E-01 8.120E-01 7.605E-01 6.047E-01 3.141E-01 3.174E-02 4.543E-05 5.039E-15

Pb-210  Ra-226  1.000E+00    1.310E-02 3.868E-02 8.719E-02 2.319E-01 4.866E-01 6.348E-01 3.809E-01 5.340E-02

Pb-210  ∑DOSE(j)             8.521E-01 8.507E-01 8.477E-01 8.366E-01 8.008E-01 6.666E-01 3.809E-01 5.340E-02

Ra-226  Ra-226  1.000E+00    3.304E+01 3.295E+01 3.276E+01 3.213E+01 3.037E+01 2.496E+01 1.423E+01 1.995E+00

             

THF(i) is the thread fraction of the parent nuclide.

                                   Individual Nuclide Soil Concentration

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                      S(j,t), pCi/g

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    9.910E-01 9.683E-01 9.245E-01 7.863E-01 4.950E-01 9.796E-02 9.573E-04 8.831E-11

Pb-210  Pb-210  1.000E+00    3.386E+00 3.277E+00 3.069E+00 2.440E+00 1.268E+00 1.281E-01 1.833E-04 2.034E-14

Pb-210  Ra-226  1.000E+00    0.000E+00 1.034E-01 2.994E-01 8.844E-01 1.915E+00 2.522E+00 1.514E+00 2.123E-01

Pb-210  ∑S(j):               3.386E+00 3.380E+00 3.369E+00 3.325E+00 3.183E+00 2.650E+00 1.514E+00 2.123E-01

Ra-226  Ra-226  1.000E+00    3.386E+00 3.377E+00 3.358E+00 3.292E+00 3.113E+00 2.557E+00 1.459E+00 2.045E-01

             

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =    0.83 seconds
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                                  Cancer Risk Slope Factors Summary Table

                                      Risk Library: FGR 13 Morbidity

                                                                    Current     Base      Parameter

 Menu                          Parameter                             Value      Case*       Name

Sf-1   Ground external radiation slope factors, 1/yr per (pCi/g):                       

Sf-1   Cs-137+D                                                    2.55E-06   5.32E-10   SLPF(  1,1) 

Sf-1   Pb-210+D                                                    4.21E-09   1.41E-09   SLPF(  2,1) 

Sf-1   Ra-226+D                                                    8.49E-06   2.29E-08   SLPF(  3,1) 

                                                                                        

Sf-2   Inhalation, slope factors, 1/(pCi):                                              

Sf-2   Cs-137+D                                                    1.12E-10   1.12E-10   SLPF(  1,2) 

Sf-2   Pb-210+D                                                    3.08E-08   1.58E-08   SLPF(  2,2) 

Sf-2   Ra-226+D                                                    2.83E-08   2.82E-08   SLPF(  3,2) 

                                                                                        

Sf-3   Food ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,3) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,3) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,3) 

                                                                                        

Sf-3   Water ingestion, slope factors, 1/(pCi):                                         

Sf-3   Cs-137+D                                                    3.04E-11   3.04E-11   SLPF(  1,4) 

Sf-3   Pb-210+D                                                    2.66E-09   8.81E-10   SLPF(  2,4) 

Sf-3   Ra-226+D                                                    3.86E-10   3.85E-10   SLPF(  3,4) 

                                                                                        

Sf-3   Soil ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,5) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,5) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,5) 

                                                                                        

Sf-Rn  Radon Inhalation slope factors, 1/(pCi):                                         

Sf-Rn  Rn-222                                                      1.80E-12   1.80E-12   SLPFRN(1,1) 

Sf-Rn  Po-218                                                      3.70E-12   3.70E-12   SLPFRN(1,2) 

Sf-Rn  Pb-214                                                      6.20E-12   6.20E-12   SLPFRN(1,3) 

Sf-Rn  Bi-214                                                      1.50E-11   1.50E-11   SLPFRN(1,4) 

                                                                                        

Sf-Rn  Radon K factors, (mrem/WLM):                                                     

Sf-Rn  Rn-222 Indoor                                               7.60E+02   7.60E+02   KFACTR(1,1) 

Sf-Rn  Rn-222 Outdoor                                              5.70E+02   5.70E+02   KFACTR(1,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                    Risk Slope and Environmental Transport Factors for the Ground Pathway                                            

Nuclide  Slope(i)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

At-218   3.570E-09   8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01

Ba-137m  2.690E-06   8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01

Bi-210   2.760E-09   8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01

Bi-214   7.480E-06   8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01

Cs-137   5.320E-10   8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01

Pb-210   1.410E-09   9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01

Pb-214   9.820E-07   8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01

Po-210   3.950E-11   8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01

Po-214   3.860E-10   8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01

Po-218   4.260E-11   8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01

Ra-226   2.290E-08   8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01

Rn-222   1.740E-09   8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01

Tl-210   0.000E+00   9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01

                   

* - Units are 1/yr per (pCi/g) at infinite depth and area.  Multiplication by ETFG(i,t) converts to site conditions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 0.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    9.537E-02  0.000E+00  0.000E+00  0.000E+00  3.326E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.326E+01

Pb-210    3.259E-01  0.000E+00  0.000E+00  0.000E+00  1.137E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.137E+02

Ra-226    3.259E-01  0.000E+00  0.000E+00  0.000E+00  1.137E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.137E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.002E-05 0.0634  1.967E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.291E-08 0.0000

Pb-210  2.953E-07 0.0005  2.351E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.180E-06 0.0145

Ra-226  5.801E-04 0.9187  2.138E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.358E-06 0.0022

                 

Total   6.204E-04 0.9826  4.491E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.056E-05 0.0167
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.004E-05 0.0634

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.711E-06 0.0154

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.817E-04 0.9212

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.314E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.002E-05 0.0634  1.967E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.291E-08 0.0000

Pb-210  2.092E-07 0.0003  1.666E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.504E-06 0.0103

Ra-226  5.802E-04 0.9188  2.824E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.034E-06 0.0064

                    

Total   6.204E-04 0.9826  4.491E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.056E-05 0.0167
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.004E-05 0.0634

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.880E-06 0.0109

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.845E-04 0.9257

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.314E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    9.319E-02  0.000E+00  0.000E+00  0.000E+00  3.250E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.250E+01

Pb-210    3.253E-01  0.000E+00  0.000E+00  0.000E+00  1.135E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.135E+02

Ra-226    3.249E-01  0.000E+00  0.000E+00  0.000E+00  1.133E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.133E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  3.910E-05 0.0622  1.922E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.239E-08 0.0000

Pb-210  2.947E-07 0.0005  2.347E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.162E-06 0.0146

Ra-226  5.785E-04 0.9199  2.132E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.354E-06 0.0022

                 

Total   6.179E-04 0.9825  4.481E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.054E-05 0.0168
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.913E-05 0.0622

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.691E-06 0.0154

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.800E-04 0.9224

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.288E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  3.910E-05 0.0622  1.922E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.239E-08 0.0000

Pb-210  2.025E-07 0.0003  1.612E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.295E-06 0.0100

Ra-226  5.785E-04 0.9200  2.867E-07 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.221E-06 0.0067

                    

Total   6.179E-04 0.9825  4.481E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.054E-05 0.0168



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:19  Page   9

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.913E-05 0.0622

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.658E-06 0.0106

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.831E-04 0.9272

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.288E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    8.897E-02  0.000E+00  0.000E+00  0.000E+00  3.103E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.103E+01

Pb-210    3.242E-01  0.000E+00  0.000E+00  0.000E+00  1.131E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.131E+02

Ra-226    3.231E-01  0.000E+00  0.000E+00  0.000E+00  1.127E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.127E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  3.734E-05 0.0599  1.835E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.137E-08 0.0000

Pb-210  2.935E-07 0.0005  2.337E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.125E-06 0.0146

Ra-226  5.752E-04 0.9221  2.120E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.346E-06 0.0022

                 

Total   6.128E-04 0.9825  4.459E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.049E-05 0.0168
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.736E-05 0.0599

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.652E-06 0.0155

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.768E-04 0.9246

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.238E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  3.734E-05 0.0599  1.835E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.137E-08 0.0000

Pb-210  1.896E-07 0.0003  1.510E-07 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.896E-06 0.0095

Ra-226  5.753E-04 0.9223  2.947E-07 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.575E-06 0.0073

                    

Total   6.128E-04 0.9825  4.459E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.049E-05 0.0168
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.736E-05 0.0599

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.236E-06 0.0100

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.802E-04 0.9301

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.238E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    7.567E-02  0.000E+00  0.000E+00  0.000E+00  2.639E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.639E+01

Pb-210    3.200E-01  0.000E+00  0.000E+00  0.000E+00  1.116E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.116E+02

Ra-226    3.168E-01  0.000E+00  0.000E+00  0.000E+00  1.105E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.105E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  3.175E-05 0.0523  1.561E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.818E-08 0.0000

Pb-210  2.891E-07 0.0005  2.302E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.989E-06 0.0148

Ra-226  5.640E-04 0.9295  2.079E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.320E-06 0.0022

                 

Total   5.961E-04 0.9823  4.383E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.033E-05 0.0170
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.177E-05 0.0524

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.508E-06 0.0157

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.656E-04 0.9320

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.068E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  3.175E-05 0.0523  1.561E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.818E-08 0.0000

Pb-210  1.508E-07 0.0002  1.201E-07 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.688E-06 0.0077

Ra-226  5.642E-04 0.9297  3.180E-07 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.621E-06 0.0093

                    

Total   5.961E-04 0.9823  4.383E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.033E-05 0.0170
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.177E-05 0.0524

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.959E-06 0.0082

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.701E-04 0.9395

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.068E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    4.763E-02  0.000E+00  0.000E+00  0.000E+00  1.661E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.661E+01

Pb-210    3.063E-01  0.000E+00  0.000E+00  0.000E+00  1.068E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.068E+02

Ra-226    2.995E-01  0.000E+00  0.000E+00  0.000E+00  1.045E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.045E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.999E-05 0.0355  9.825E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.144E-08 0.0000

Pb-210  2.758E-07 0.0005  2.196E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.574E-06 0.0152

Ra-226  5.332E-04 0.9459  1.965E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.248E-06 0.0022

                 

Total   5.535E-04 0.9818  4.162E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.834E-06 0.0174
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.000E-05 0.0355

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.070E-06 0.0161

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.347E-04 0.9484

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.637E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.999E-05 0.0355  9.825E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.144E-08 0.0000

Pb-210  7.834E-08 0.0001  6.237E-08 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.435E-06 0.0043

Ra-226  5.334E-04 0.9462  3.538E-07 0.0006  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.387E-06 0.0131

                    

Total   5.535E-04 0.9818  4.162E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.834E-06 0.0174
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.000E-05 0.0355

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.576E-06 0.0046

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.412E-04 0.9600

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.637E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    9.428E-03  0.000E+00  0.000E+00  0.000E+00  3.288E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.288E+00

Pb-210    2.550E-01  0.000E+00  0.000E+00  0.000E+00  8.895E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  8.895E+01

Ra-226    2.461E-01  0.000E+00  0.000E+00  0.000E+00  8.584E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  8.584E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  3.956E-06 0.0088  1.944E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.265E-09 0.0000

Pb-210  2.288E-07 0.0005  1.821E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.112E-06 0.0158

Ra-226  4.381E-04 0.9719  1.615E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.025E-06 0.0023

                 

Total   4.423E-04 0.9812  3.437E-07 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.140E-06 0.0181
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.958E-06 0.0088

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.523E-06 0.0167

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.393E-04 0.9745

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.508E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  3.956E-06 0.0088  1.944E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.265E-09 0.0000

Pb-210  7.915E-09 0.0000  6.302E-09 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.461E-07 0.0005

Ra-226  4.383E-04 0.9724  3.373E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.891E-06 0.0175

                    

Total   4.423E-04 0.9812  3.437E-07 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.140E-06 0.0181
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.958E-06 0.0088

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.603E-07 0.0006

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.466E-04 0.9906

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.508E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    9.213E-05  0.000E+00  0.000E+00  0.000E+00  3.213E-02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.213E-02

Pb-210    1.457E-01  0.000E+00  0.000E+00  0.000E+00  5.083E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  5.083E+01

Ra-226    1.404E-01  0.000E+00  0.000E+00  0.000E+00  4.896E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.896E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  3.866E-08 0.0002  1.900E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.213E-11 0.0000

Pb-210  1.307E-07 0.0005  1.040E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.062E-06 0.0159

Ra-226  2.499E-04 0.9803  9.211E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.850E-07 0.0023

                 

Total   2.501E-04 0.9810  1.962E-07 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.647E-06 0.0182
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.868E-08 0.0002

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.297E-06 0.0169

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.506E-04 0.9830

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.549E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  3.866E-08 0.0002  1.900E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.213E-11 0.0000

Pb-210  1.133E-11 0.0000  9.020E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.522E-10 0.0000

Ra-226  2.500E-04 0.9808  1.961E-07 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.647E-06 0.0182

                    

Total   2.501E-04 0.9810  1.962E-07 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.647E-06 0.0182
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.868E-08 0.0002

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.725E-10 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.549E-04 0.9998

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.549E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+03 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    8.499E-12  0.000E+00  0.000E+00  0.000E+00  2.964E-09  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.964E-09

Pb-210    2.043E-02  0.000E+00  0.000E+00  0.000E+00  7.126E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.126E+00

Ra-226    1.968E-02  0.000E+00  0.000E+00  0.000E+00  6.864E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.864E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  3.566E-15 0.0000  1.753E-20 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.041E-18 0.0000

Pb-210  1.832E-08 0.0005  1.458E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.694E-07 0.0159

Ra-226  3.503E-05 0.9805  1.291E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.200E-08 0.0023

                 

Total   3.505E-05 0.9810  2.750E-08 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.514E-07 0.0182
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.568E-15 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.023E-07 0.0169

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.513E-05 0.9831

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.573E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  3.566E-15 0.0000  1.753E-20 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.041E-18 0.0000

Pb-210  1.257E-21 0.0000  1.001E-21 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.907E-20 0.0000

Ra-226  3.505E-05 0.9810  2.750E-08 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.514E-07 0.0182

                    

Total   3.505E-05 0.9810  2.750E-08 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.514E-07 0.0182
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.568E-15 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.132E-20 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.573E-05 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.573E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Summary : RESRAD Default Parameters
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                          Dose Conversion Factor (and Related) Parameter Summary

                                      Dose Library: FGR 12 & FGR 11

                                                                    Current     Base      Parameter

Menu                           Parameter                             Value#     Case*       Name

A-1   DCF's for external ground radiation, (mrem/yr)/(pCi/g)                            

A-1   At-218   (Source: FGR 12)                                    5.847E-03  5.847E-03  DCF1(  1)    

A-1   Ba-137m  (Source: FGR 12)                                    3.606E+00  3.606E+00  DCF1(  2)    

A-1   Bi-210   (Source: FGR 12)                                    3.606E-03  3.606E-03  DCF1(  3)    

A-1   Bi-214   (Source: FGR 12)                                    9.808E+00  9.808E+00  DCF1(  4)    

A-1   Cs-137   (Source: FGR 12)                                    7.510E-04  7.510E-04  DCF1(  5)    

A-1   Pb-210   (Source: FGR 12)                                    2.447E-03  2.447E-03  DCF1(  6)    

A-1   Pb-214   (Source: FGR 12)                                    1.341E+00  1.341E+00  DCF1(  7)    

A-1   Po-210   (Source: FGR 12)                                    5.231E-05  5.231E-05  DCF1(  8)    

A-1   Po-214   (Source: FGR 12)                                    5.138E-04  5.138E-04  DCF1(  9)    

A-1   Po-218   (Source: FGR 12)                                    5.642E-05  5.642E-05  DCF1( 10)    

A-1   Ra-226   (Source: FGR 12)                                    3.176E-02  3.176E-02  DCF1( 11)    

A-1   Rn-222   (Source: FGR 12)                                    2.354E-03  2.354E-03  DCF1( 12)    

A-1   Tl-210   (Source: no data)                                   0.000E+00 -2.000E+00  DCF1( 13)    

                                                                                        

B-1   Dose conversion factors for inhalation, mrem/pCi:                                 

B-1   Cs-137+D                                                     3.190E-05  3.190E-05  DCF2(  1)    

B-1   Pb-210+D                                                     2.320E-02  1.360E-02  DCF2(  2)    

B-1   Ra-226+D                                                     8.594E-03  8.580E-03  DCF2(  3)    

                                                                                        

D-1   Dose conversion factors for ingestion, mrem/pCi:                                  

D-1   Cs-137+D                                                     5.000E-05  5.000E-05  DCF3(  1)    

D-1   Pb-210+D                                                     7.276E-03  5.370E-03  DCF3(  2)    

D-1   Ra-226+D                                                     1.321E-03  1.320E-03  DCF3(  3)    

                                                                                        

D-34  Food transfer factors:                                                            

D-34  Cs-137+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  1,1)   

D-34  Cs-137+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    3.000E-02  3.000E-02  RTF(  1,2)   

D-34  Cs-137+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     8.000E-03  8.000E-03  RTF(  1,3)   

D-34                                                                                    

D-34  Pb-210+D  , plant/soil concentration ratio, dimensionless    1.000E-02  1.000E-02  RTF(  2,1)   

D-34  Pb-210+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    8.000E-04  8.000E-04  RTF(  2,2)   

D-34  Pb-210+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     3.000E-04  3.000E-04  RTF(  2,3)   

D-34                                                                                    

D-34  Ra-226+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  3,1)   

D-34  Ra-226+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-03  1.000E-03  RTF(  3,2)   

D-34  Ra-226+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     1.000E-03  1.000E-03  RTF(  3,3)   

                                                                                        

D-5   Bioaccumulation factors, fresh water, L/kg:                                       

D-5   Cs-137+D  , fish                                             2.000E+03  2.000E+03  BIOFAC(  1,1)

D-5   Cs-137+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  1,2)

D-5                                                                                     

D-5   Pb-210+D  , fish                                             3.000E+02  3.000E+02  BIOFAC(  2,1)

D-5   Pb-210+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  2,2)

D-5                                                                                     

D-5   Ra-226+D  , fish                                             5.000E+01  5.000E+01  BIOFAC(  3,1)

D-5   Ra-226+D  , crustacea and mollusks                           2.500E+02  2.500E+02  BIOFAC(  3,2)

#For DCF1(xxx) only, factors are for infinite depth & area.  See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                                                Site-Specific Parameter Summary

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R011  Area of contaminated zone (m**2)                  2.000E+03  1.000E+04               ---                AREA         

R011  Thickness of contaminated zone (m)                2.000E+00  2.000E+00               ---                THICK0       

R011  Fraction of contamination that is submerged       0.000E+00  0.000E+00               ---                SUBMFRACT    

R011  Length parallel to aquifer flow (m)               not used   1.000E+02               ---                LCZPAQ       

R011  Basic radiation dose limit (mrem/yr)              2.500E+01  3.000E+01               ---                BRDL         

R011  Time since placement of material (yr)             0.000E+00  0.000E+00               ---                TI           

R011  Times for calculations (yr)                       1.000E+00  1.000E+00               ---                T( 2)        

R011  Times for calculations (yr)                       3.000E+00  3.000E+00               ---                T( 3)        

R011  Times for calculations (yr)                       1.000E+01  1.000E+01               ---                T( 4)        

R011  Times for calculations (yr)                       3.000E+01  3.000E+01               ---                T( 5)        

R011  Times for calculations (yr)                       1.000E+02  1.000E+02               ---                T( 6)        

R011  Times for calculations (yr)                       3.000E+02  3.000E+02               ---                T( 7)        

R011  Times for calculations (yr)                       1.000E+03  1.000E+03               ---                T( 8)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T( 9)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T(10)        

                                                                                                             

R012  Initial principal radionuclide (pCi/g):  Cs-137   1.093E+00  0.000E+00               ---                S1(1)        

R012  Initial principal radionuclide (pCi/g):  Pb-210   4.205E+00  0.000E+00               ---                S1(2)        

R012  Initial principal radionuclide (pCi/g):  Ra-226   4.205E+00  0.000E+00               ---                S1(3)        

R012  Concentration in groundwater   (pCi/L):  Cs-137   not used   0.000E+00               ---                W1( 1)       

R012  Concentration in groundwater   (pCi/L):  Pb-210   not used   0.000E+00               ---                W1( 2)       

R012  Concentration in groundwater   (pCi/L):  Ra-226   not used   0.000E+00               ---                W1( 3)       

                                                                                                             

R013  Cover depth (m)                                   0.000E+00  0.000E+00               ---                COVER0       

R013  Density of cover material (g/cm**3)               not used   1.500E+00               ---                DENSCV       

R013  Cover depth erosion rate (m/yr)                   not used   1.000E-03               ---                VCV          

R013  Density of contaminated zone (g/cm**3)            1.500E+00  1.500E+00               ---                DENSCZ       

R013  Contaminated zone erosion rate (m/yr)             1.000E-03  1.000E-03               ---                VCZ          

R013  Contaminated zone total porosity                  4.000E-01  4.000E-01               ---                TPCZ         

R013  Contaminated zone field capacity                  2.000E-01  2.000E-01               ---                FCCZ         

R013  Contaminated zone hydraulic conductivity (m/yr)   1.000E+01  1.000E+01               ---                HCCZ         

R013  Contaminated zone b parameter                     5.300E+00  5.300E+00               ---                BCZ          

R013  Average annual wind speed (m/sec)                 2.000E+00  2.000E+00               ---                WIND         

R013  Humidity in air (g/m**3)                          not used   8.000E+00               ---                HUMID        

R013  Evapotranspiration coefficient                    5.000E-01  5.000E-01               ---                EVAPTR       

R013  Precipitation (m/yr)                              1.000E+00  1.000E+00               ---                PRECIP       

R013  Irrigation (m/yr)                                 2.000E-01  2.000E-01               ---                RI           

R013  Irrigation mode                                   overhead   overhead                ---                IDITCH       

R013  Runoff coefficient                                2.000E-01  2.000E-01               ---                RUNOFF       

R013  Watershed area for nearby stream or pond (m**2)   not used   1.000E+06               ---                WAREA        

R013  Accuracy for water/soil computations              not used   1.000E-03               ---                EPS          

                                                                                                             

R014  Density of saturated zone (g/cm**3)               not used   1.500E+00               ---                DENSAQ       

R014  Saturated zone total porosity                     not used   4.000E-01               ---                TPSZ         

R014  Saturated zone effective porosity                 not used   2.000E-01               ---                EPSZ         

R014  Saturated zone field capacity                     not used   2.000E-01               ---                FCSZ         

R014  Saturated zone hydraulic conductivity (m/yr)      not used   1.000E+02               ---                HCSZ         

R014  Saturated zone hydraulic gradient                 not used   2.000E-02               ---                HGWT         

R014  Saturated zone b parameter                        not used   5.300E+00               ---                BSZ          

R014  Water table drop rate (m/yr)                      not used   1.000E-03               ---                VWT          
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                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R014  Well pump intake depth (m below water table)      not used   1.000E+01               ---                DWIBWT       

R014  Model: Nondispersion (ND) or Mass-Balance (MB)    not used   ND                      ---                MODEL        

R014  Well pumping rate (m**3/yr)                       not used   2.500E+02               ---                UW           

                                                                                                             

R015  Number of unsaturated zone strata                 not used   1                       ---                NS           

R015  Unsat. zone 1, thickness (m)                      not used   4.000E+00               ---                H(1)         

R015  Unsat. zone 1, soil density (g/cm**3)             not used   1.500E+00               ---                DENSUZ(1)    

R015  Unsat. zone 1, total porosity                     not used   4.000E-01               ---                TPUZ(1)      

R015  Unsat. zone 1, effective porosity                 not used   2.000E-01               ---                EPUZ(1)      

R015  Unsat. zone 1, field capacity                     not used   2.000E-01               ---                FCUZ(1)      

R015  Unsat. zone 1, soil-specific b parameter          not used   5.300E+00               ---                BUZ(1)       

R015  Unsat. zone 1, hydraulic conductivity (m/yr)      not used   1.000E+01               ---                HCUZ(1)      

                                                                                                             

R016  Distribution coefficients for Cs-137                                                                   

R016    Contaminated zone (cm**3/g)                     4.600E+03  4.600E+03               ---                DCNUCC( 1)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   4.600E+03               ---                DCNUCU( 1,1) 

R016    Saturated zone (cm**3/g)                        not used   4.600E+03               ---                DCNUCS( 1)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            3.623E-05             ALEACH( 1)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 1)  

                                                                                                             

R016  Distribution coefficients for Pb-210                                                                   

R016    Contaminated zone (cm**3/g)                     1.000E+02  1.000E+02               ---                DCNUCC( 2)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   1.000E+02               ---                DCNUCU( 2,1) 

R016    Saturated zone (cm**3/g)                        not used   1.000E+02               ---                DCNUCS( 2)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            1.663E-03             ALEACH( 2)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 2)  

                                                                                                             

R016  Distribution coefficients for Ra-226                                                                   

R016    Contaminated zone (cm**3/g)                     7.000E+01  7.000E+01               ---                DCNUCC( 3)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   7.000E+01               ---                DCNUCU( 3,1) 

R016    Saturated zone (cm**3/g)                        not used   7.000E+01               ---                DCNUCS( 3)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            2.374E-03             ALEACH( 3)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 3)  

                                                                                                             

R017  Inhalation rate (m**3/yr)                         7.000E+03  8.400E+03               ---                INHALR       

R017  Mass loading for inhalation (g/m**3)              1.000E-04  1.000E-04               ---                MLINH        

R017  Exposure duration                                 2.400E+01  3.000E+01               ---                ED           

R017  Shielding factor, inhalation                      4.000E-01  4.000E-01               ---                SHF3         

R017  Shielding factor, external gamma                  7.000E-01  7.000E-01               ---                SHF1         

R017  Fraction of time spent indoors                    0.000E+00  5.000E-01               ---                FIND         

R017  Fraction of time spent outdoors (on site)         9.590E-01  2.500E-01               ---                FOTD         

R017  Shape factor flag, external gamma                 1.000E+00  1.000E+00     >0 shows circular AREA.      FS          
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                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R017  Radii of shape factor array (used if FS = -1):                                                         

R017    Outer annular radius (m), ring  1:              not used   5.000E+01               ---                RAD_SHAPE( 1)

R017    Outer annular radius (m), ring  2:              not used   7.071E+01               ---                RAD_SHAPE( 2)

R017    Outer annular radius (m), ring  3:              not used   0.000E+00               ---                RAD_SHAPE( 3)

R017    Outer annular radius (m), ring  4:              not used   0.000E+00               ---                RAD_SHAPE( 4)

R017    Outer annular radius (m), ring  5:              not used   0.000E+00               ---                RAD_SHAPE( 5)

R017    Outer annular radius (m), ring  6:              not used   0.000E+00               ---                RAD_SHAPE( 6)

R017    Outer annular radius (m), ring  7:              not used   0.000E+00               ---                RAD_SHAPE( 7)

R017    Outer annular radius (m), ring  8:              not used   0.000E+00               ---                RAD_SHAPE( 8)

R017    Outer annular radius (m), ring  9:              not used   0.000E+00               ---                RAD_SHAPE( 9)

R017    Outer annular radius (m), ring 10:              not used   0.000E+00               ---                RAD_SHAPE(10)

R017    Outer annular radius (m), ring 11:              not used   0.000E+00               ---                RAD_SHAPE(11)

R017    Outer annular radius (m), ring 12:              not used   0.000E+00               ---                RAD_SHAPE(12)

                                                                                                             

R017  Fractions of annular areas within AREA:                                                                

R017    Ring  1                                         not used   1.000E+00               ---                FRACA( 1)    

R017    Ring  2                                         not used   2.732E-01               ---                FRACA( 2)    

R017    Ring  3                                         not used   0.000E+00               ---                FRACA( 3)    

R017    Ring  4                                         not used   0.000E+00               ---                FRACA( 4)    

R017    Ring  5                                         not used   0.000E+00               ---                FRACA( 5)    

R017    Ring  6                                         not used   0.000E+00               ---                FRACA( 6)    

R017    Ring  7                                         not used   0.000E+00               ---                FRACA( 7)    

R017    Ring  8                                         not used   0.000E+00               ---                FRACA( 8)    

R017    Ring  9                                         not used   0.000E+00               ---                FRACA( 9)    

R017    Ring 10                                         not used   0.000E+00               ---                FRACA(10)    

R017    Ring 11                                         not used   0.000E+00               ---                FRACA(11)    

R017    Ring 12                                         not used   0.000E+00               ---                FRACA(12)    

                                                                                                             

R018  Fruits, vegetables and grain consumption (kg/yr)  not used   1.600E+02               ---                DIET(1)      

R018  Leafy vegetable consumption (kg/yr)               not used   1.400E+01               ---                DIET(2)      

R018  Milk consumption (L/yr)                           not used   9.200E+01               ---                DIET(3)      

R018  Meat and poultry consumption (kg/yr)              not used   6.300E+01               ---                DIET(4)      

R018  Fish consumption (kg/yr)                          not used   5.400E+00               ---                DIET(5)      

R018  Other seafood consumption (kg/yr)                 not used   9.000E-01               ---                DIET(6)      

R018  Soil ingestion rate (g/yr)                        3.500E+01  3.650E+01               ---                SOIL         

R018  Drinking water intake (L/yr)                      not used   5.100E+02               ---                DWI          

R018  Contamination fraction of drinking water          not used   1.000E+00               ---                FDW          

R018  Contamination fraction of household water         not used   1.000E+00               ---                FHHW         

R018  Contamination fraction of livestock water         not used   1.000E+00               ---                FLW          

R018  Contamination fraction of irrigation water        not used   1.000E+00               ---                FIRW         

R018  Contamination fraction of aquatic food            not used   5.000E-01               ---                FR9          

R018  Contamination fraction of plant food              not used  -1                       ---                FPLANT       

R018  Contamination fraction of meat                    not used  -1                       ---                FMEAT        

R018  Contamination fraction of milk                    not used  -1                       ---                FMILK        

                                                                                                             

R019  Livestock fodder intake for meat (kg/day)         not used   6.800E+01               ---                LFI5         

R019  Livestock fodder intake for milk (kg/day)         not used   5.500E+01               ---                LFI6         

R019  Livestock water intake for meat (L/day)           not used   5.000E+01               ---                LWI5         

R019  Livestock water intake for milk (L/day)           not used   1.600E+02               ---                LWI6         

R019  Livestock soil intake (kg/day)                    not used   5.000E-01               ---                LSI          
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File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R019  Mass loading for foliar deposition (g/m**3)       not used   1.000E-04               ---                MLFD         

R019  Depth of soil mixing layer (m)                    1.500E-01  1.500E-01               ---                DM           

R019  Depth of roots (m)                                not used   9.000E-01               ---                DROOT        

R019  Drinking water fraction from ground water         not used   1.000E+00               ---                FGWDW        

R019  Household water fraction from ground water        not used   1.000E+00               ---                FGWHH        

R019  Livestock water fraction from ground water        not used   1.000E+00               ---                FGWLW        

R019  Irrigation fraction from ground water             not used   1.000E+00               ---                FGWIR        

                                                                                                             

R19B  Wet weight crop yield for Non-Leafy (kg/m**2)     not used   7.000E-01               ---                YV(1)        

R19B  Wet weight crop yield for Leafy     (kg/m**2)     not used   1.500E+00               ---                YV(2)        

R19B  Wet weight crop yield for Fodder    (kg/m**2)     not used   1.100E+00               ---                YV(3)        

R19B  Growing Season for  Non-Leafy (years)             not used   1.700E-01               ---                TE(1)        

R19B  Growing Season for  Leafy     (years)             not used   2.500E-01               ---                TE(2)        

R19B  Growing Season for  Fodder    (years)             not used   8.000E-02               ---                TE(3)        

R19B  Translocation Factor for  Non-Leafy               not used   1.000E-01               ---                TIV(1)       

R19B  Translocation Factor for  Leafy                   not used   1.000E+00               ---                TIV(2)       

R19B  Translocation Factor for  Fodder                  not used   1.000E+00               ---                TIV(3)       

R19B  Dry Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RDRY(1)      

R19B  Dry Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RDRY(2)      

R19B  Dry Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RDRY(3)      

R19B  Wet Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RWET(1)      

R19B  Wet Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RWET(2)      

R19B  Wet Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RWET(3)      

R19B  Weathering Removal Constant for Vegetation        not used   2.000E+01               ---                WLAM         

                                                                                                             

C14   C-12 concentration in water (g/cm**3)             not used   2.000E-05               ---                C12WTR       

C14   C-12 concentration in contaminated soil (g/g)     not used   3.000E-02               ---                C12CZ        

C14   Fraction of vegetation carbon from soil           not used   2.000E-02               ---                CSOIL        

C14   Fraction of vegetation carbon from air            not used   9.800E-01               ---                CAIR         

C14   C-14 evasion layer thickness in soil (m)          not used   3.000E-01               ---                DMC          

C14   C-14 evasion flux rate from soil (1/sec)          not used   7.000E-07               ---                EVSN         

C14   C-12 evasion flux rate from soil (1/sec)          not used   1.000E-10               ---                REVSN        

C14   Fraction of grain in beef cattle feed             not used   8.000E-01               ---                AVFG4        

C14   Fraction of grain in milk cow feed                not used   2.000E-01               ---                AVFG5        

                                                                                                             

STOR  Storage times of contaminated foodstuffs (days):                                                       

STOR    Fruits, non-leafy vegetables, and grain         1.400E+01  1.400E+01               ---                STOR_T(1)    

STOR    Leafy vegetables                                1.000E+00  1.000E+00               ---                STOR_T(2)    

STOR    Milk                                            1.000E+00  1.000E+00               ---                STOR_T(3)    

STOR    Meat and poultry                                2.000E+01  2.000E+01               ---                STOR_T(4)    

STOR    Fish                                            7.000E+00  7.000E+00               ---                STOR_T(5)    

STOR    Crustacea and mollusks                          7.000E+00  7.000E+00               ---                STOR_T(6)    

STOR    Well water                                      1.000E+00  1.000E+00               ---                STOR_T(7)    

STOR    Surface water                                   1.000E+00  1.000E+00               ---                STOR_T(8)    

STOR    Livestock fodder                                4.500E+01  4.500E+01               ---                STOR_T(9)    

                                                                                                             

R021  Thickness of building foundation (m)              not used   1.500E-01               ---                FLOOR1       

R021  Bulk density of building foundation (g/cm**3)     not used   2.400E+00               ---                DENSFL       

R021  Total porosity of the cover material              not used   4.000E-01               ---                TPCV         

R021  Total porosity of the building foundation         not used   1.000E-01               ---                TPFL         
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R021  Volumetric water content of the cover material    not used   5.000E-02               ---                PH2OCV       

R021  Volumetric water content of the foundation        not used   3.000E-02               ---                PH2OFL       

R021  Diffusion coefficient for radon gas (m/sec):                                                           

R021    in cover material                               not used   2.000E-06               ---                DIFCV        

R021    in foundation material                          not used   3.000E-07               ---                DIFFL        

R021    in contaminated zone soil                       not used   2.000E-06               ---                DIFCZ        

R021  Radon vertical dimension of mixing (m)            not used   2.000E+00               ---                HMIX         

R021  Average building air exchange rate (1/hr)         not used   5.000E-01               ---                REXG         

R021  Height of the building (room) (m)                 not used   2.500E+00               ---                HRM          

R021  Building interior area factor                     not used   0.000E+00               ---                FAI          

R021  Building depth below ground surface (m)           not used  -1.000E+00               ---                DMFL         

R021  Emanating power of Rn-222 gas                     not used   2.500E-01               ---                EMANA(1)     

R021  Emanating power of Rn-220 gas                     not used   1.500E-01               ---                EMANA(2)     

                                                                                                             

TITL  Number of graphical time points                       32        ---                  ---                NPTS         

TITL  Maximum number of integration points for dose         17        ---                  ---                LYMAX        

TITL  Maximum number of integration points for risk        257        ---                  ---                KYMAX        

                     Summary of Pathway Selections

                    Pathway                User Selection

          

             1 -- external gamma               active  

             2 -- inhalation (w/o radon)        active  

             3 -- plant ingestion            suppressed

             4 -- meat ingestion             suppressed

             5 -- milk ingestion             suppressed

             6 -- aquatic foods              suppressed

             7 -- drinking water             suppressed

             8 -- soil ingestion               active  

             9 -- radon                      suppressed

             Find peak pathway doses         suppressed
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

     Contaminated Zone Dimensions            Initial Soil Concentrations, pCi/g

                 

       Area:   2000.00 square meters                Cs-137     1.093E+00

  Thickness:      2.00 meters                       Pb-210     4.205E+00                                                            

Cover Depth:      0.00 meters                       Ra-226     4.205E+00                                                            

                                    Total Dose TDOSE(t), mrem/yr                                                                    

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

             Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)                                             

                                                          

   t (years):  0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

    TDOSE(t):  4.527E+01  4.508E+01  4.471E+01  4.346E+01  4.030E+01  3.213E+01  1.815E+01  2.544E+00

        M(t):  1.811E+00  1.803E+00  1.788E+00  1.738E+00  1.612E+00  1.285E+00  7.262E-01  1.018E-01

Maximum TDOSE(t):  4.527E+01 mrem/yr   at t = 0.000E+00 years       
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  3.176E+00 0.0702  3.317E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.813E-03 0.0000

Pb-210  2.235E-02 0.0005  9.235E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.010E+00 0.0223

Ra-226  4.084E+01 0.9022  3.617E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.019E-01 0.0045

                    

Total   4.404E+01 0.9729  1.286E-02 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.214E+00 0.0268

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.178E+00 0.0702

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.042E+00 0.0230

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.105E+01 0.9068

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.527E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  3.104E+00 0.0688  3.241E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.772E-03 0.0000

Pb-210  2.163E-02 0.0005  8.937E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.778E-01 0.0217

Ra-226  4.073E+01 0.9035  3.889E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.322E-01 0.0052

                    

Total   4.386E+01 0.9728  1.283E-02 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.212E+00 0.0269

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.105E+00 0.0689

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.008E+00 0.0224

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.097E+01 0.9087

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.508E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.963E+00 0.0663  3.094E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.692E-03 0.0000

Pb-210  2.026E-02 0.0005  8.371E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.158E-01 0.0205

Ra-226  4.050E+01 0.9060  4.404E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.896E-01 0.0065

                    

Total   4.349E+01 0.9727  1.278E-02 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.207E+00 0.0270

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.965E+00 0.0663

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.445E-01 0.0211

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.080E+01 0.9126

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.471E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.520E+00 0.0580  2.632E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.439E-03 0.0000

Pb-210  1.611E-02 0.0004  6.656E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.282E-01 0.0168

Ra-226  3.972E+01 0.9140  5.929E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.602E-01 0.0106

                    

Total   4.226E+01 0.9723  1.259E-02 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.190E+00 0.0274

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.522E+00 0.0580

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.510E-01 0.0173

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.019E+01 0.9247

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.346E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.586E+00 0.0394  1.657E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.056E-04 0.0000

Pb-210  8.368E-03 0.0002  3.458E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.783E-01 0.0094

Ra-226  3.756E+01 0.9319  8.549E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.571E-01 0.0188

                    

Total   3.915E+01 0.9715  1.201E-02 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.136E+00 0.0282

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.587E+00 0.0394

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.901E-01 0.0097

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.832E+01 0.9509

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.030E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  3.140E-01 0.0098  3.279E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.792E-04 0.0000

Pb-210  8.455E-04 0.0000  3.494E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.822E-02 0.0012

Ra-226  3.087E+01 0.9605  9.610E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.051E-01 0.0282

                    

Total   3.118E+01 0.9703  9.960E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.435E-01 0.0294

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.142E-01 0.0098

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.942E-02 0.0012

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.178E+01 0.9890

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.213E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  3.068E-03 0.0002  3.204E-09 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.752E-06 0.0000

Pb-210  1.210E-06 0.0000  5.001E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.471E-05 0.0000

Ra-226  1.761E+01 0.9698  5.688E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.389E-01 0.0297

                    

Total   1.761E+01 0.9700  5.689E-03 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.389E-01 0.0297

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.070E-03 0.0002

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.642E-05 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.815E+01 0.9998

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.815E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.830E-10 0.0000  2.956E-16 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.616E-13 0.0000

Pb-210  1.342E-16 0.0000  5.547E-17 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.069E-15 0.0000

Ra-226  2.468E+00 0.9700  7.975E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.554E-02 0.0297

                    

Total   2.468E+00 0.9700  7.975E-04 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.554E-02 0.0297

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.832E-10 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.258E-15 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.544E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.544E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                                  Dose/Source Ratios Summed Over All Pathways                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,t) At Time in Years   (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Cs-137+D   Cs-137+D   1.000E+00  2.908E+00 2.841E+00 2.713E+00 2.307E+00 1.452E+00 2.874E-01 2.809E-03 2.591E-10

Pb-210+D   Pb-210+D   1.000E+00  2.478E-01 2.398E-01 2.246E-01 1.786E-01 9.278E-02 9.374E-03 1.342E-05 1.488E-15

Ra-226+D   Ra-226+D   1.000E+00  9.758E+00 9.731E+00 9.677E+00 9.488E+00 8.970E+00 7.370E+00 4.204E+00 5.893E-01

Ra-226+D   Pb-210+D   1.000E+00  3.868E-03 1.142E-02 2.575E-02 6.848E-02 1.437E-01 1.875E-01 1.125E-01 1.577E-02

Ra-226+D   ∑DSR(j)               9.762E+00 9.742E+00 9.702E+00 9.557E+00 9.114E+00 7.558E+00 4.317E+00 6.051E-01

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                           Single Radionuclide Soil Guidelines G(i,t) in pCi/g                                                      

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

Nuclide

  (i)    t= 0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                          

Cs-137      8.598E+00   8.799E+00   9.216E+00   1.084E+01   1.721E+01   8.698E+01   8.901E+03   9.649E+10                           

Pb-210      1.009E+02   1.043E+02   1.113E+02   1.400E+02   2.695E+02   2.667E+03   1.863E+06  *7.634E+13                           

Ra-226      2.561E+00   2.566E+00   2.577E+00   2.616E+00   2.743E+00   3.308E+00   5.792E+00   4.132E+01                           

                          

*At specific activity limit

            Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

            and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

         at tmin = time of minimum single radionuclide soil guideline

     and at tmax = time of maximum total dose = 0.000E+00 years       

Nuclide  Initial         tmin       DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

  (i)    (pCi/g)       (years)                   (pCi/g)               (pCi/g)

           

Cs-137  1.093E+00     0.000E+00      2.908E+00  8.598E+00  2.908E+00  8.598E+00

Pb-210  4.205E+00     0.000E+00      2.478E-01  1.009E+02  2.478E-01  1.009E+02

Ra-226  4.205E+00     0.000E+00      9.762E+00  2.561E+00  9.762E+00  2.561E+00
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                              Individual Nuclide Dose Summed Over All Pathways

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                    DOSE(j,t), mrem/yr

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    3.178E+00 3.105E+00 2.965E+00 2.522E+00 1.587E+00 3.142E-01 3.070E-03 2.832E-10

Pb-210  Pb-210  1.000E+00    1.042E+00 1.008E+00 9.445E-01 7.510E-01 3.901E-01 3.942E-02 5.642E-05 6.258E-15

Pb-210  Ra-226  1.000E+00    1.627E-02 4.804E-02 1.083E-01 2.880E-01 6.043E-01 7.884E-01 4.730E-01 6.631E-02

Pb-210  ∑DOSE(j)             1.058E+00 1.056E+00 1.053E+00 1.039E+00 9.944E-01 8.278E-01 4.730E-01 6.631E-02

Ra-226  Ra-226  1.000E+00    4.103E+01 4.092E+01 4.069E+01 3.990E+01 3.772E+01 3.099E+01 1.768E+01 2.478E+00

             

THF(i) is the thread fraction of the parent nuclide.

                                   Individual Nuclide Soil Concentration

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                      S(j,t), pCi/g

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    1.093E+00 1.068E+00 1.020E+00 8.672E-01 5.459E-01 1.080E-01 1.056E-03 9.740E-11

Pb-210  Pb-210  1.000E+00    4.205E+00 4.070E+00 3.812E+00 3.031E+00 1.574E+00 1.591E-01 2.277E-04 2.526E-14

Pb-210  Ra-226  1.000E+00    0.000E+00 1.284E-01 3.719E-01 1.098E+00 2.378E+00 3.132E+00 1.881E+00 2.636E-01

Pb-210  ∑S(j):               4.205E+00 4.198E+00 4.183E+00 4.129E+00 3.953E+00 3.291E+00 1.881E+00 2.636E-01

Ra-226  Ra-226  1.000E+00    4.205E+00 4.193E+00 4.170E+00 4.089E+00 3.865E+00 3.176E+00 1.812E+00 2.539E-01

             

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =    0.59 seconds



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:52  Page   1

Intrisk : RESRAD Default Parameters
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                                  Cancer Risk Slope Factors Summary Table

                                      Risk Library: FGR 13 Morbidity

                                                                    Current     Base      Parameter

 Menu                          Parameter                             Value      Case*       Name

Sf-1   Ground external radiation slope factors, 1/yr per (pCi/g):                       

Sf-1   Cs-137+D                                                    2.55E-06   5.32E-10   SLPF(  1,1) 

Sf-1   Pb-210+D                                                    4.21E-09   1.41E-09   SLPF(  2,1) 

Sf-1   Ra-226+D                                                    8.49E-06   2.29E-08   SLPF(  3,1) 

                                                                                        

Sf-2   Inhalation, slope factors, 1/(pCi):                                              

Sf-2   Cs-137+D                                                    1.12E-10   1.12E-10   SLPF(  1,2) 

Sf-2   Pb-210+D                                                    3.08E-08   1.58E-08   SLPF(  2,2) 

Sf-2   Ra-226+D                                                    2.83E-08   2.82E-08   SLPF(  3,2) 

                                                                                        

Sf-3   Food ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,3) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,3) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,3) 

                                                                                        

Sf-3   Water ingestion, slope factors, 1/(pCi):                                         

Sf-3   Cs-137+D                                                    3.04E-11   3.04E-11   SLPF(  1,4) 

Sf-3   Pb-210+D                                                    2.66E-09   8.81E-10   SLPF(  2,4) 

Sf-3   Ra-226+D                                                    3.86E-10   3.85E-10   SLPF(  3,4) 

                                                                                        

Sf-3   Soil ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,5) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,5) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,5) 

                                                                                        

Sf-Rn  Radon Inhalation slope factors, 1/(pCi):                                         

Sf-Rn  Rn-222                                                      1.80E-12   1.80E-12   SLPFRN(1,1) 

Sf-Rn  Po-218                                                      3.70E-12   3.70E-12   SLPFRN(1,2) 

Sf-Rn  Pb-214                                                      6.20E-12   6.20E-12   SLPFRN(1,3) 

Sf-Rn  Bi-214                                                      1.50E-11   1.50E-11   SLPFRN(1,4) 

                                                                                        

Sf-Rn  Radon K factors, (mrem/WLM):                                                     

Sf-Rn  Rn-222 Indoor                                               7.60E+02   7.60E+02   KFACTR(1,1) 

Sf-Rn  Rn-222 Outdoor                                              5.70E+02   5.70E+02   KFACTR(1,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                    Risk Slope and Environmental Transport Factors for the Ground Pathway                                            

Nuclide  Slope(i)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

At-218   3.570E-09   8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01

Ba-137m  2.690E-06   8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01

Bi-210   2.760E-09   8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01

Bi-214   7.480E-06   8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01

Cs-137   5.320E-10   8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01

Pb-210   1.410E-09   9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01

Pb-214   9.820E-07   8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01

Po-210   3.950E-11   8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01

Po-214   3.860E-10   8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01

Po-218   4.260E-11   8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01

Ra-226   2.290E-08   8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01

Rn-222   1.740E-09   8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01

Tl-210   0.000E+00   9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01

                   

* - Units are 1/yr per (pCi/g) at infinite depth and area.  Multiplication by ETFG(i,t) converts to site conditions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 0.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.052E-01  0.000E+00  0.000E+00  0.000E+00  3.669E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.669E+01

Pb-210    4.047E-01  0.000E+00  0.000E+00  0.000E+00  1.411E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.411E+02

Ra-226    4.047E-01  0.000E+00  0.000E+00  0.000E+00  1.411E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.411E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.414E-05 0.0567  2.170E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.527E-08 0.0000

Pb-210  3.667E-07 0.0005  2.920E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.140E-05 0.0146

Ra-226  7.204E-04 0.9253  2.655E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.686E-06 0.0022

                 

Total   7.649E-04 0.9824  5.577E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.311E-05 0.0168
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.417E-05 0.0567

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.206E-05 0.0155

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.223E-04 0.9278

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.786E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.414E-05 0.0567  2.170E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.527E-08 0.0000

Pb-210  2.598E-07 0.0003  2.069E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.077E-06 0.0104

Ra-226  7.205E-04 0.9254  3.507E-07 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.010E-06 0.0064

                    

Total   7.649E-04 0.9824  5.577E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.311E-05 0.0168
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.417E-05 0.0567

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.544E-06 0.0110

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.259E-04 0.9323

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.786E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.028E-01  0.000E+00  0.000E+00  0.000E+00  3.585E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.585E+01

Pb-210    4.040E-01  0.000E+00  0.000E+00  0.000E+00  1.409E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.409E+02

Ra-226    4.035E-01  0.000E+00  0.000E+00  0.000E+00  1.407E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.407E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.313E-05 0.0556  2.120E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.469E-08 0.0000

Pb-210  3.660E-07 0.0005  2.914E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.138E-05 0.0147

Ra-226  7.184E-04 0.9263  2.648E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.681E-06 0.0022

                 

Total   7.619E-04 0.9824  5.564E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.308E-05 0.0169
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.315E-05 0.0556

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.204E-05 0.0155

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.203E-04 0.9288

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.755E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.313E-05 0.0556  2.120E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.469E-08 0.0000

Pb-210  2.515E-07 0.0003  2.002E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.817E-06 0.0101

Ra-226  7.185E-04 0.9265  3.560E-07 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.242E-06 0.0068

                    

Total   7.619E-04 0.9824  5.564E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.308E-05 0.0169
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.315E-05 0.0556

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.269E-06 0.0107

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.241E-04 0.9337

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.755E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    9.813E-02  0.000E+00  0.000E+00  0.000E+00  3.423E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.423E+01

Pb-210    4.026E-01  0.000E+00  0.000E+00  0.000E+00  1.404E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.404E+02

Ra-226    4.013E-01  0.000E+00  0.000E+00  0.000E+00  1.400E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.400E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.118E-05 0.0535  2.024E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.357E-08 0.0000

Pb-210  3.645E-07 0.0005  2.902E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.133E-05 0.0147

Ra-226  7.143E-04 0.9284  2.633E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.672E-06 0.0022

                 

Total   7.559E-04 0.9824  5.537E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.303E-05 0.0169
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.120E-05 0.0535

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.199E-05 0.0156

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.163E-04 0.9309

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.695E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.118E-05 0.0535  2.024E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.357E-08 0.0000

Pb-210  2.355E-07 0.0003  1.875E-07 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.322E-06 0.0095

Ra-226  7.145E-04 0.9285  3.660E-07 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.682E-06 0.0074

                    

Total   7.559E-04 0.9824  5.537E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.303E-05 0.0169
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.120E-05 0.0535

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.745E-06 0.0101

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.205E-04 0.9364

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.695E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    8.346E-02  0.000E+00  0.000E+00  0.000E+00  2.911E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.911E+01

Pb-210    3.974E-01  0.000E+00  0.000E+00  0.000E+00  1.386E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.386E+02

Ra-226    3.935E-01  0.000E+00  0.000E+00  0.000E+00  1.372E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.372E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  3.502E-05 0.0467  1.721E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.005E-08 0.0000

Pb-210  3.591E-07 0.0005  2.859E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.116E-05 0.0149

Ra-226  7.005E-04 0.9349  2.582E-07 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.640E-06 0.0022

                 

Total   7.358E-04 0.9822  5.443E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.282E-05 0.0171
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.504E-05 0.0468

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.181E-05 0.0158

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.023E-04 0.9375

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.492E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  3.502E-05 0.0467  1.721E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.005E-08 0.0000

Pb-210  1.873E-07 0.0002  1.491E-07 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.822E-06 0.0078

Ra-226  7.006E-04 0.9352  3.950E-07 0.0005  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.981E-06 0.0093

                    

Total   7.358E-04 0.9822  5.443E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.282E-05 0.0171
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.504E-05 0.0468

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.158E-06 0.0082

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.080E-04 0.9450

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.492E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    5.254E-02  0.000E+00  0.000E+00  0.000E+00  1.832E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.832E+01

Pb-210    3.804E-01  0.000E+00  0.000E+00  0.000E+00  1.327E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.327E+02

Ra-226    3.720E-01  0.000E+00  0.000E+00  0.000E+00  1.297E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.297E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  2.205E-05 0.0316  1.084E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.262E-08 0.0000

Pb-210  3.425E-07 0.0005  2.727E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.065E-05 0.0153

Ra-226  6.622E-04 0.9496  2.441E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.550E-06 0.0022

                 

Total   6.846E-04 0.9817  5.169E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.221E-05 0.0175
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.206E-05 0.0316

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.126E-05 0.0162

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.640E-04 0.9522

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.973E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  2.205E-05 0.0316  1.084E-10 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.262E-08 0.0000

Pb-210  9.728E-08 0.0001  7.746E-08 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.024E-06 0.0043

Ra-226  6.625E-04 0.9500  4.393E-07 0.0006  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.174E-06 0.0132

                    

Total   6.846E-04 0.9817  5.169E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.221E-05 0.0175
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.206E-05 0.0316

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.199E-06 0.0046

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.721E-04 0.9638

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.973E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.040E-02  0.000E+00  0.000E+00  0.000E+00  3.627E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.627E+00

Pb-210    3.167E-01  0.000E+00  0.000E+00  0.000E+00  1.105E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.105E+02

Ra-226    3.056E-01  0.000E+00  0.000E+00  0.000E+00  1.066E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.066E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.363E-06 0.0078  2.145E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.498E-09 0.0000

Pb-210  2.841E-07 0.0005  2.262E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.832E-06 0.0158

Ra-226  5.441E-04 0.9729  2.005E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.274E-06 0.0023

                 

Total   5.487E-04 0.9812  4.268E-07 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.011E-05 0.0181
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.366E-06 0.0078

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.342E-06 0.0167

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.456E-04 0.9755

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.593E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.363E-06 0.0078  2.145E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.498E-09 0.0000

Pb-210  9.830E-09 0.0000  7.826E-09 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.056E-07 0.0005

Ra-226  5.444E-04 0.9733  4.189E-07 0.0007  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.800E-06 0.0175

                    

Total   5.487E-04 0.9812  4.268E-07 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.011E-05 0.0181



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:52  Page  21

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.366E-06 0.0078

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.232E-07 0.0006

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.546E-04 0.9916

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.593E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    1.016E-04  0.000E+00  0.000E+00  0.000E+00  3.544E-02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.544E-02

Pb-210    1.810E-01  0.000E+00  0.000E+00  0.000E+00  6.313E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.313E+01

Ra-226    1.743E-01  0.000E+00  0.000E+00  0.000E+00  6.081E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.081E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  4.264E-08 0.0001  2.096E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.441E-11 0.0000

Pb-210  1.623E-07 0.0005  1.292E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.045E-06 0.0159

Ra-226  3.104E-04 0.9804  1.144E-07 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.265E-07 0.0023

                 

Total   3.106E-04 0.9810  2.436E-07 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.771E-06 0.0182
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.266E-08 0.0001

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.336E-06 0.0169

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.112E-04 0.9830

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.166E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  4.264E-08 0.0001  2.096E-13 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.441E-11 0.0000

Pb-210  1.407E-11 0.0000  1.120E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.374E-10 0.0000

Ra-226  3.105E-04 0.9809  2.436E-07 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.771E-06 0.0182

                    

Total   3.106E-04 0.9810  2.436E-07 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.771E-06 0.0182
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.266E-08 0.0001

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.626E-10 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.165E-04 0.9999

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.166E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+03 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    9.373E-12  0.000E+00  0.000E+00  0.000E+00  3.269E-09  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.269E-09

Pb-210    2.537E-02  0.000E+00  0.000E+00  0.000E+00  8.849E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  8.849E+00

Ra-226    2.444E-02  0.000E+00  0.000E+00  0.000E+00  8.524E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  8.524E+00

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  3.933E-15 0.0000  1.933E-20 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.252E-18 0.0000

Pb-210  2.275E-08 0.0005  1.811E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.071E-07 0.0159

Ra-226  4.350E-05 0.9805  1.604E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.018E-07 0.0023

                 

Total   4.353E-05 0.9810  3.415E-08 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.090E-07 0.0182
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.936E-15 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.480E-07 0.0169

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.362E-05 0.9831

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.437E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  3.933E-15 0.0000  1.933E-20 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.252E-18 0.0000

Pb-210  1.561E-21 0.0000  1.243E-21 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.852E-20 0.0000

Ra-226  4.353E-05 0.9810  3.415E-08 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.090E-07 0.0182

                    

Total   4.353E-05 0.9810  3.415E-08 0.0008  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.090E-07 0.0182



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:52  Page  27

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 ADULT RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.936E-15 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.132E-20 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.437E-05 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.437E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                          Dose Conversion Factor (and Related) Parameter Summary

                                      Dose Library: FGR 12 & FGR 11

                                                                    Current     Base      Parameter

Menu                           Parameter                             Value#     Case*       Name

A-1   DCF's for external ground radiation, (mrem/yr)/(pCi/g)                            

A-1   At-218   (Source: FGR 12)                                    5.847E-03  5.847E-03  DCF1(  1)    

A-1   Ba-137m  (Source: FGR 12)                                    3.606E+00  3.606E+00  DCF1(  2)    

A-1   Bi-210   (Source: FGR 12)                                    3.606E-03  3.606E-03  DCF1(  3)    

A-1   Bi-214   (Source: FGR 12)                                    9.808E+00  9.808E+00  DCF1(  4)    

A-1   Cs-137   (Source: FGR 12)                                    7.510E-04  7.510E-04  DCF1(  5)    

A-1   Pb-210   (Source: FGR 12)                                    2.447E-03  2.447E-03  DCF1(  6)    

A-1   Pb-214   (Source: FGR 12)                                    1.341E+00  1.341E+00  DCF1(  7)    

A-1   Po-210   (Source: FGR 12)                                    5.231E-05  5.231E-05  DCF1(  8)    

A-1   Po-214   (Source: FGR 12)                                    5.138E-04  5.138E-04  DCF1(  9)    

A-1   Po-218   (Source: FGR 12)                                    5.642E-05  5.642E-05  DCF1( 10)    

A-1   Ra-226   (Source: FGR 12)                                    3.176E-02  3.176E-02  DCF1( 11)    

A-1   Rn-222   (Source: FGR 12)                                    2.354E-03  2.354E-03  DCF1( 12)    

A-1   Tl-210   (Source: no data)                                   0.000E+00 -2.000E+00  DCF1( 13)    

                                                                                        

B-1   Dose conversion factors for inhalation, mrem/pCi:                                 

B-1   Cs-137+D                                                     3.190E-05  3.190E-05  DCF2(  1)    

B-1   Pb-210+D                                                     2.320E-02  1.360E-02  DCF2(  2)    

B-1   Ra-226+D                                                     8.594E-03  8.580E-03  DCF2(  3)    

                                                                                        

D-1   Dose conversion factors for ingestion, mrem/pCi:                                  

D-1   Cs-137+D                                                     5.000E-05  5.000E-05  DCF3(  1)    

D-1   Pb-210+D                                                     7.276E-03  5.370E-03  DCF3(  2)    

D-1   Ra-226+D                                                     1.321E-03  1.320E-03  DCF3(  3)    

                                                                                        

D-34  Food transfer factors:                                                            

D-34  Cs-137+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  1,1)   

D-34  Cs-137+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    3.000E-02  3.000E-02  RTF(  1,2)   

D-34  Cs-137+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     8.000E-03  8.000E-03  RTF(  1,3)   

D-34                                                                                    

D-34  Pb-210+D  , plant/soil concentration ratio, dimensionless    1.000E-02  1.000E-02  RTF(  2,1)   

D-34  Pb-210+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    8.000E-04  8.000E-04  RTF(  2,2)   

D-34  Pb-210+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     3.000E-04  3.000E-04  RTF(  2,3)   

D-34                                                                                    

D-34  Ra-226+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  3,1)   

D-34  Ra-226+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-03  1.000E-03  RTF(  3,2)   

D-34  Ra-226+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     1.000E-03  1.000E-03  RTF(  3,3)   

                                                                                        

D-5   Bioaccumulation factors, fresh water, L/kg:                                       

D-5   Cs-137+D  , fish                                             2.000E+03  2.000E+03  BIOFAC(  1,1)

D-5   Cs-137+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  1,2)

D-5                                                                                     

D-5   Pb-210+D  , fish                                             3.000E+02  3.000E+02  BIOFAC(  2,1)

D-5   Pb-210+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  2,2)

D-5                                                                                     

D-5   Ra-226+D  , fish                                             5.000E+01  5.000E+01  BIOFAC(  3,1)

D-5   Ra-226+D  , crustacea and mollusks                           2.500E+02  2.500E+02  BIOFAC(  3,2)

#For DCF1(xxx) only, factors are for infinite depth & area.  See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                                                Site-Specific Parameter Summary

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R011  Area of contaminated zone (m**2)                  2.000E+03  1.000E+04               ---                AREA         

R011  Thickness of contaminated zone (m)                2.000E+00  2.000E+00               ---                THICK0       

R011  Fraction of contamination that is submerged       0.000E+00  0.000E+00               ---                SUBMFRACT    

R011  Length parallel to aquifer flow (m)               not used   1.000E+02               ---                LCZPAQ       

R011  Basic radiation dose limit (mrem/yr)              2.500E+01  3.000E+01               ---                BRDL         

R011  Time since placement of material (yr)             0.000E+00  0.000E+00               ---                TI           

R011  Times for calculations (yr)                       1.000E+00  1.000E+00               ---                T( 2)        

R011  Times for calculations (yr)                       3.000E+00  3.000E+00               ---                T( 3)        

R011  Times for calculations (yr)                       1.000E+01  1.000E+01               ---                T( 4)        

R011  Times for calculations (yr)                       3.000E+01  3.000E+01               ---                T( 5)        

R011  Times for calculations (yr)                       1.000E+02  1.000E+02               ---                T( 6)        

R011  Times for calculations (yr)                       3.000E+02  3.000E+02               ---                T( 7)        

R011  Times for calculations (yr)                       1.000E+03  1.000E+03               ---                T( 8)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T( 9)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T(10)        

                                                                                                             

R012  Initial principal radionuclide (pCi/g):  Cs-137   9.910E-01  0.000E+00               ---                S1(1)        

R012  Initial principal radionuclide (pCi/g):  Pb-210   3.386E+00  0.000E+00               ---                S1(2)        

R012  Initial principal radionuclide (pCi/g):  Ra-226   3.386E+00  0.000E+00               ---                S1(3)        

R012  Concentration in groundwater   (pCi/L):  Cs-137   not used   0.000E+00               ---                W1( 1)       

R012  Concentration in groundwater   (pCi/L):  Pb-210   not used   0.000E+00               ---                W1( 2)       

R012  Concentration in groundwater   (pCi/L):  Ra-226   not used   0.000E+00               ---                W1( 3)       

                                                                                                             

R013  Cover depth (m)                                   0.000E+00  0.000E+00               ---                COVER0       

R013  Density of cover material (g/cm**3)               not used   1.500E+00               ---                DENSCV       

R013  Cover depth erosion rate (m/yr)                   not used   1.000E-03               ---                VCV          

R013  Density of contaminated zone (g/cm**3)            1.500E+00  1.500E+00               ---                DENSCZ       

R013  Contaminated zone erosion rate (m/yr)             1.000E-03  1.000E-03               ---                VCZ          

R013  Contaminated zone total porosity                  4.000E-01  4.000E-01               ---                TPCZ         

R013  Contaminated zone field capacity                  2.000E-01  2.000E-01               ---                FCCZ         

R013  Contaminated zone hydraulic conductivity (m/yr)   1.000E+01  1.000E+01               ---                HCCZ         

R013  Contaminated zone b parameter                     5.300E+00  5.300E+00               ---                BCZ          

R013  Average annual wind speed (m/sec)                 2.000E+00  2.000E+00               ---                WIND         

R013  Humidity in air (g/m**3)                          not used   8.000E+00               ---                HUMID        

R013  Evapotranspiration coefficient                    5.000E-01  5.000E-01               ---                EVAPTR       

R013  Precipitation (m/yr)                              1.000E+00  1.000E+00               ---                PRECIP       

R013  Irrigation (m/yr)                                 2.000E-01  2.000E-01               ---                RI           

R013  Irrigation mode                                   overhead   overhead                ---                IDITCH       

R013  Runoff coefficient                                2.000E-01  2.000E-01               ---                RUNOFF       

R013  Watershed area for nearby stream or pond (m**2)   not used   1.000E+06               ---                WAREA        

R013  Accuracy for water/soil computations              not used   1.000E-03               ---                EPS          

                                                                                                             

R014  Density of saturated zone (g/cm**3)               not used   1.500E+00               ---                DENSAQ       

R014  Saturated zone total porosity                     not used   4.000E-01               ---                TPSZ         

R014  Saturated zone effective porosity                 not used   2.000E-01               ---                EPSZ         

R014  Saturated zone field capacity                     not used   2.000E-01               ---                FCSZ         

R014  Saturated zone hydraulic conductivity (m/yr)      not used   1.000E+02               ---                HCSZ         

R014  Saturated zone hydraulic gradient                 not used   2.000E-02               ---                HGWT         

R014  Saturated zone b parameter                        not used   5.300E+00               ---                BSZ          

R014  Water table drop rate (m/yr)                      not used   1.000E-03               ---                VWT          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R014  Well pump intake depth (m below water table)      not used   1.000E+01               ---                DWIBWT       

R014  Model: Nondispersion (ND) or Mass-Balance (MB)    not used   ND                      ---                MODEL        

R014  Well pumping rate (m**3/yr)                       not used   2.500E+02               ---                UW           

                                                                                                             

R015  Number of unsaturated zone strata                 not used   1                       ---                NS           

R015  Unsat. zone 1, thickness (m)                      not used   4.000E+00               ---                H(1)         

R015  Unsat. zone 1, soil density (g/cm**3)             not used   1.500E+00               ---                DENSUZ(1)    

R015  Unsat. zone 1, total porosity                     not used   4.000E-01               ---                TPUZ(1)      

R015  Unsat. zone 1, effective porosity                 not used   2.000E-01               ---                EPUZ(1)      

R015  Unsat. zone 1, field capacity                     not used   2.000E-01               ---                FCUZ(1)      

R015  Unsat. zone 1, soil-specific b parameter          not used   5.300E+00               ---                BUZ(1)       

R015  Unsat. zone 1, hydraulic conductivity (m/yr)      not used   1.000E+01               ---                HCUZ(1)      

                                                                                                             

R016  Distribution coefficients for Cs-137                                                                   

R016    Contaminated zone (cm**3/g)                     4.600E+03  4.600E+03               ---                DCNUCC( 1)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   4.600E+03               ---                DCNUCU( 1,1) 

R016    Saturated zone (cm**3/g)                        not used   4.600E+03               ---                DCNUCS( 1)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            3.623E-05             ALEACH( 1)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 1)  

                                                                                                             

R016  Distribution coefficients for Pb-210                                                                   

R016    Contaminated zone (cm**3/g)                     1.000E+02  1.000E+02               ---                DCNUCC( 2)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   1.000E+02               ---                DCNUCU( 2,1) 

R016    Saturated zone (cm**3/g)                        not used   1.000E+02               ---                DCNUCS( 2)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            1.663E-03             ALEACH( 2)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 2)  

                                                                                                             

R016  Distribution coefficients for Ra-226                                                                   

R016    Contaminated zone (cm**3/g)                     7.000E+01  7.000E+01               ---                DCNUCC( 3)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   7.000E+01               ---                DCNUCU( 3,1) 

R016    Saturated zone (cm**3/g)                        not used   7.000E+01               ---                DCNUCS( 3)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            2.374E-03             ALEACH( 3)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 3)  

                                                                                                             

R017  Inhalation rate (m**3/yr)                         3.500E+03  8.400E+03               ---                INHALR       

R017  Mass loading for inhalation (g/m**3)              1.000E-04  1.000E-04               ---                MLINH        

R017  Exposure duration                                 6.000E+00  3.000E+01               ---                ED           

R017  Shielding factor, inhalation                      4.000E-01  4.000E-01               ---                SHF3         

R017  Shielding factor, external gamma                  7.000E-01  7.000E-01               ---                SHF1         

R017  Fraction of time spent indoors                    0.000E+00  5.000E-01               ---                FIND         

R017  Fraction of time spent outdoors (on site)         9.590E-01  2.500E-01               ---                FOTD         

R017  Shape factor flag, external gamma                 1.000E+00  1.000E+00     >0 shows circular AREA.      FS          



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:35  Page   5

Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R017  Radii of shape factor array (used if FS = -1):                                                         

R017    Outer annular radius (m), ring  1:              not used   5.000E+01               ---                RAD_SHAPE( 1)

R017    Outer annular radius (m), ring  2:              not used   7.071E+01               ---                RAD_SHAPE( 2)

R017    Outer annular radius (m), ring  3:              not used   0.000E+00               ---                RAD_SHAPE( 3)

R017    Outer annular radius (m), ring  4:              not used   0.000E+00               ---                RAD_SHAPE( 4)

R017    Outer annular radius (m), ring  5:              not used   0.000E+00               ---                RAD_SHAPE( 5)

R017    Outer annular radius (m), ring  6:              not used   0.000E+00               ---                RAD_SHAPE( 6)

R017    Outer annular radius (m), ring  7:              not used   0.000E+00               ---                RAD_SHAPE( 7)

R017    Outer annular radius (m), ring  8:              not used   0.000E+00               ---                RAD_SHAPE( 8)

R017    Outer annular radius (m), ring  9:              not used   0.000E+00               ---                RAD_SHAPE( 9)

R017    Outer annular radius (m), ring 10:              not used   0.000E+00               ---                RAD_SHAPE(10)

R017    Outer annular radius (m), ring 11:              not used   0.000E+00               ---                RAD_SHAPE(11)

R017    Outer annular radius (m), ring 12:              not used   0.000E+00               ---                RAD_SHAPE(12)

                                                                                                             

R017  Fractions of annular areas within AREA:                                                                

R017    Ring  1                                         not used   1.000E+00               ---                FRACA( 1)    

R017    Ring  2                                         not used   2.732E-01               ---                FRACA( 2)    

R017    Ring  3                                         not used   0.000E+00               ---                FRACA( 3)    

R017    Ring  4                                         not used   0.000E+00               ---                FRACA( 4)    

R017    Ring  5                                         not used   0.000E+00               ---                FRACA( 5)    

R017    Ring  6                                         not used   0.000E+00               ---                FRACA( 6)    

R017    Ring  7                                         not used   0.000E+00               ---                FRACA( 7)    

R017    Ring  8                                         not used   0.000E+00               ---                FRACA( 8)    

R017    Ring  9                                         not used   0.000E+00               ---                FRACA( 9)    

R017    Ring 10                                         not used   0.000E+00               ---                FRACA(10)    

R017    Ring 11                                         not used   0.000E+00               ---                FRACA(11)    

R017    Ring 12                                         not used   0.000E+00               ---                FRACA(12)    

                                                                                                             

R018  Fruits, vegetables and grain consumption (kg/yr)  not used   1.600E+02               ---                DIET(1)      

R018  Leafy vegetable consumption (kg/yr)               not used   1.400E+01               ---                DIET(2)      

R018  Milk consumption (L/yr)                           not used   9.200E+01               ---                DIET(3)      

R018  Meat and poultry consumption (kg/yr)              not used   6.300E+01               ---                DIET(4)      

R018  Fish consumption (kg/yr)                          not used   5.400E+00               ---                DIET(5)      

R018  Other seafood consumption (kg/yr)                 not used   9.000E-01               ---                DIET(6)      

R018  Soil ingestion rate (g/yr)                        7.000E+01  3.650E+01               ---                SOIL         

R018  Drinking water intake (L/yr)                      not used   5.100E+02               ---                DWI          

R018  Contamination fraction of drinking water          not used   1.000E+00               ---                FDW          

R018  Contamination fraction of household water         not used   1.000E+00               ---                FHHW         

R018  Contamination fraction of livestock water         not used   1.000E+00               ---                FLW          

R018  Contamination fraction of irrigation water        not used   1.000E+00               ---                FIRW         

R018  Contamination fraction of aquatic food            not used   5.000E-01               ---                FR9          

R018  Contamination fraction of plant food              not used  -1                       ---                FPLANT       

R018  Contamination fraction of meat                    not used  -1                       ---                FMEAT        

R018  Contamination fraction of milk                    not used  -1                       ---                FMILK        

                                                                                                             

R019  Livestock fodder intake for meat (kg/day)         not used   6.800E+01               ---                LFI5         

R019  Livestock fodder intake for milk (kg/day)         not used   5.500E+01               ---                LFI6         

R019  Livestock water intake for meat (L/day)           not used   5.000E+01               ---                LWI5         

R019  Livestock water intake for milk (L/day)           not used   1.600E+02               ---                LWI6         

R019  Livestock soil intake (kg/day)                    not used   5.000E-01               ---                LSI          
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File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R019  Mass loading for foliar deposition (g/m**3)       not used   1.000E-04               ---                MLFD         

R019  Depth of soil mixing layer (m)                    1.500E-01  1.500E-01               ---                DM           

R019  Depth of roots (m)                                not used   9.000E-01               ---                DROOT        

R019  Drinking water fraction from ground water         not used   1.000E+00               ---                FGWDW        

R019  Household water fraction from ground water        not used   1.000E+00               ---                FGWHH        

R019  Livestock water fraction from ground water        not used   1.000E+00               ---                FGWLW        

R019  Irrigation fraction from ground water             not used   1.000E+00               ---                FGWIR        

                                                                                                             

R19B  Wet weight crop yield for Non-Leafy (kg/m**2)     not used   7.000E-01               ---                YV(1)        

R19B  Wet weight crop yield for Leafy     (kg/m**2)     not used   1.500E+00               ---                YV(2)        

R19B  Wet weight crop yield for Fodder    (kg/m**2)     not used   1.100E+00               ---                YV(3)        

R19B  Growing Season for  Non-Leafy (years)             not used   1.700E-01               ---                TE(1)        

R19B  Growing Season for  Leafy     (years)             not used   2.500E-01               ---                TE(2)        

R19B  Growing Season for  Fodder    (years)             not used   8.000E-02               ---                TE(3)        

R19B  Translocation Factor for  Non-Leafy               not used   1.000E-01               ---                TIV(1)       

R19B  Translocation Factor for  Leafy                   not used   1.000E+00               ---                TIV(2)       

R19B  Translocation Factor for  Fodder                  not used   1.000E+00               ---                TIV(3)       

R19B  Dry Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RDRY(1)      

R19B  Dry Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RDRY(2)      

R19B  Dry Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RDRY(3)      

R19B  Wet Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RWET(1)      

R19B  Wet Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RWET(2)      

R19B  Wet Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RWET(3)      

R19B  Weathering Removal Constant for Vegetation        not used   2.000E+01               ---                WLAM         

                                                                                                             

C14   C-12 concentration in water (g/cm**3)             not used   2.000E-05               ---                C12WTR       

C14   C-12 concentration in contaminated soil (g/g)     not used   3.000E-02               ---                C12CZ        

C14   Fraction of vegetation carbon from soil           not used   2.000E-02               ---                CSOIL        

C14   Fraction of vegetation carbon from air            not used   9.800E-01               ---                CAIR         

C14   C-14 evasion layer thickness in soil (m)          not used   3.000E-01               ---                DMC          

C14   C-14 evasion flux rate from soil (1/sec)          not used   7.000E-07               ---                EVSN         

C14   C-12 evasion flux rate from soil (1/sec)          not used   1.000E-10               ---                REVSN        

C14   Fraction of grain in beef cattle feed             not used   8.000E-01               ---                AVFG4        

C14   Fraction of grain in milk cow feed                not used   2.000E-01               ---                AVFG5        

                                                                                                             

STOR  Storage times of contaminated foodstuffs (days):                                                       

STOR    Fruits, non-leafy vegetables, and grain         1.400E+01  1.400E+01               ---                STOR_T(1)    

STOR    Leafy vegetables                                1.000E+00  1.000E+00               ---                STOR_T(2)    

STOR    Milk                                            1.000E+00  1.000E+00               ---                STOR_T(3)    

STOR    Meat and poultry                                2.000E+01  2.000E+01               ---                STOR_T(4)    

STOR    Fish                                            7.000E+00  7.000E+00               ---                STOR_T(5)    

STOR    Crustacea and mollusks                          7.000E+00  7.000E+00               ---                STOR_T(6)    

STOR    Well water                                      1.000E+00  1.000E+00               ---                STOR_T(7)    

STOR    Surface water                                   1.000E+00  1.000E+00               ---                STOR_T(8)    

STOR    Livestock fodder                                4.500E+01  4.500E+01               ---                STOR_T(9)    

                                                                                                             

R021  Thickness of building foundation (m)              not used   1.500E-01               ---                FLOOR1       

R021  Bulk density of building foundation (g/cm**3)     not used   2.400E+00               ---                DENSFL       

R021  Total porosity of the cover material              not used   4.000E-01               ---                TPCV         

R021  Total porosity of the building foundation         not used   1.000E-01               ---                TPFL         
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                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R021  Volumetric water content of the cover material    not used   5.000E-02               ---                PH2OCV       

R021  Volumetric water content of the foundation        not used   3.000E-02               ---                PH2OFL       

R021  Diffusion coefficient for radon gas (m/sec):                                                           

R021    in cover material                               not used   2.000E-06               ---                DIFCV        

R021    in foundation material                          not used   3.000E-07               ---                DIFFL        

R021    in contaminated zone soil                       not used   2.000E-06               ---                DIFCZ        

R021  Radon vertical dimension of mixing (m)            not used   2.000E+00               ---                HMIX         

R021  Average building air exchange rate (1/hr)         not used   5.000E-01               ---                REXG         

R021  Height of the building (room) (m)                 not used   2.500E+00               ---                HRM          

R021  Building interior area factor                     not used   0.000E+00               ---                FAI          

R021  Building depth below ground surface (m)           not used  -1.000E+00               ---                DMFL         

R021  Emanating power of Rn-222 gas                     not used   2.500E-01               ---                EMANA(1)     

R021  Emanating power of Rn-220 gas                     not used   1.500E-01               ---                EMANA(2)     

                                                                                                             

TITL  Number of graphical time points                       32        ---                  ---                NPTS         

TITL  Maximum number of integration points for dose         17        ---                  ---                LYMAX        

TITL  Maximum number of integration points for risk        257        ---                  ---                KYMAX        

                     Summary of Pathway Selections

                    Pathway                User Selection

          

             1 -- external gamma               active  

             2 -- inhalation (w/o radon)        active  

             3 -- plant ingestion            suppressed

             4 -- meat ingestion             suppressed

             5 -- milk ingestion             suppressed

             6 -- aquatic foods              suppressed

             7 -- drinking water             suppressed

             8 -- soil ingestion               active  

             9 -- radon                      suppressed

             Find peak pathway doses         suppressed
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

     Contaminated Zone Dimensions            Initial Soil Concentrations, pCi/g

                 

       Area:   2000.00 square meters                Cs-137     9.910E-01

  Thickness:      2.00 meters                       Pb-210     3.386E+00                                                            

Cover Depth:      0.00 meters                       Ra-226     3.386E+00                                                            

                                    Total Dose TDOSE(t), mrem/yr                                                                    

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

             Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)                                             

                                                          

   t (years):  0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

    TDOSE(t):  3.775E+01  3.759E+01  3.727E+01  3.620E+01  3.352E+01  2.666E+01  1.505E+01  2.109E+00

        M(t):  1.510E+00  1.503E+00  1.491E+00  1.448E+00  1.341E+00  1.066E+00  6.020E-01  8.437E-02

Maximum TDOSE(t):  3.775E+01 mrem/yr   at t = 0.000E+00 years       
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.880E+00 0.0763  1.504E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.288E-03 0.0001

Pb-210  1.800E-02 0.0005  3.718E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.627E+00 0.0431

Ra-226  3.289E+01 0.8713  1.456E-03 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.252E-01 0.0086

                    

Total   3.579E+01 0.9481  5.176E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.956E+00 0.0518

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.883E+00 0.0764

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.649E+00 0.0437

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.322E+01 0.8799

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.775E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.814E+00 0.0749  1.469E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.213E-03 0.0001

Pb-210  1.742E-02 0.0005  3.598E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.575E+00 0.0419

Ra-226  3.280E+01 0.8726  1.566E-03 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.740E-01 0.0100

                    

Total   3.563E+01 0.9479  5.166E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.952E+00 0.0519

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.817E+00 0.0750

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.596E+00 0.0425

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.317E+01 0.8826

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.759E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.687E+00 0.0721  1.403E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.068E-03 0.0001

Pb-210  1.631E-02 0.0004  3.370E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.475E+00 0.0396

Ra-226  3.262E+01 0.8752  1.773E-03 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.664E-01 0.0125

                    

Total   3.532E+01 0.9477  5.145E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.944E+00 0.0522

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.690E+00 0.0722

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.495E+00 0.0401

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.308E+01 0.8877

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.727E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.285E+00 0.0631  1.193E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.609E-03 0.0001

Pb-210  1.297E-02 0.0004  2.680E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.173E+00 0.0324

Ra-226  3.198E+01 0.8834  2.387E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.412E-01 0.0205

                    

Total   3.428E+01 0.9469  5.068E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.917E+00 0.0529

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.288E+00 0.0632

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.188E+00 0.0328

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.273E+01 0.9040

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.620E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.438E+00 0.0429  7.510E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.642E-03 0.0000

Pb-210  6.738E-03 0.0002  1.392E-03 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.092E-01 0.0182

Ra-226  3.024E+01 0.9022  3.442E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.219E+00 0.0364

                    

Total   3.169E+01 0.9453  4.835E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.830E+00 0.0546

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.440E+00 0.0430

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.174E-01 0.0184

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.147E+01 0.9386

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.352E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.847E-01 0.0107  1.486E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.250E-04 0.0000

Pb-210  6.809E-04 0.0000  1.407E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.156E-02 0.0023

Ra-226  2.485E+01 0.9322  3.869E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.458E+00 0.0547

                    

Total   2.514E+01 0.9429  4.010E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.519E+00 0.0570

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.850E-01 0.0107

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.238E-02 0.0023

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.631E+01 0.9870

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.666E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.782E-03 0.0002  1.453E-09 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.176E-06 0.0000

Pb-210  9.745E-07 0.0000  2.013E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.811E-05 0.0000

Ra-226  1.418E+01 0.9420  2.290E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.678E-01 0.0577

                    

Total   1.418E+01 0.9422  2.290E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.679E-01 0.0577

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.785E-03 0.0002

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.928E-05 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.505E+01 0.9998

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.505E+01 1.0000

*Sum of all water independent and dependent pathways.



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:35  Page  16

Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.566E-10 0.0000  1.340E-16 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.930E-13 0.0000

Pb-210  1.081E-16 0.0000  2.233E-17 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.773E-15 0.0000

Ra-226  1.987E+00 0.9422  3.211E-04 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.217E-01 0.0577

                    

Total   1.987E+00 0.9422  3.211E-04 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.217E-01 0.0577

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.569E-10 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.904E-15 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.109E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.109E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                                  Dose/Source Ratios Summed Over All Pathways                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,t) At Time in Years   (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Cs-137+D   Cs-137+D   1.000E+00  2.909E+00 2.843E+00 2.714E+00 2.308E+00 1.453E+00 2.876E-01 2.810E-03 2.593E-10

Pb-210+D   Pb-210+D   1.000E+00  4.870E-01 4.713E-01 4.414E-01 3.510E-01 1.823E-01 1.842E-02 2.637E-05 2.925E-15

Ra-226+D   Ra-226+D   1.000E+00  9.802E+00 9.775E+00 9.720E+00 9.531E+00 9.011E+00 7.403E+00 4.223E+00 5.920E-01

Ra-226+D   Pb-210+D   1.000E+00  7.602E-03 2.245E-02 5.060E-02 1.346E-01 2.824E-01 3.685E-01 2.211E-01 3.099E-02

Ra-226+D   ∑DSR(j)               9.810E+00 9.797E+00 9.771E+00 9.665E+00 9.293E+00 7.772E+00 4.444E+00 6.230E-01

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                           Single Radionuclide Soil Guidelines G(i,t) in pCi/g                                                      

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

Nuclide

  (i)    t= 0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                          

Cs-137      8.593E+00   8.794E+00   9.211E+00   1.083E+01   1.720E+01   8.693E+01   8.896E+03   9.643E+10                           

Pb-210      5.134E+01   5.305E+01   5.664E+01   7.123E+01   1.371E+02   1.357E+03   9.481E+05  *7.634E+13                           

Ra-226      2.548E+00   2.552E+00   2.559E+00   2.587E+00   2.690E+00   3.217E+00   5.626E+00   4.013E+01                           

                          

*At specific activity limit

            Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

            and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

         at tmin = time of minimum single radionuclide soil guideline

     and at tmax = time of maximum total dose = 0.000E+00 years       

Nuclide  Initial         tmin       DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

  (i)    (pCi/g)       (years)                   (pCi/g)               (pCi/g)

           

Cs-137  9.910E-01     0.000E+00      2.909E+00  8.593E+00  2.909E+00  8.593E+00

Pb-210  3.386E+00     0.000E+00      4.870E-01  5.134E+01  4.870E-01  5.134E+01

Ra-226  3.386E+00     0.000E+00      9.810E+00  2.548E+00  9.810E+00  2.548E+00
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                              Individual Nuclide Dose Summed Over All Pathways

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                    DOSE(j,t), mrem/yr

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    2.883E+00 2.817E+00 2.690E+00 2.288E+00 1.440E+00 2.850E-01 2.785E-03 2.569E-10

Pb-210  Pb-210  1.000E+00    1.649E+00 1.596E+00 1.495E+00 1.188E+00 6.174E-01 6.238E-02 8.928E-05 9.904E-15

Pb-210  Ra-226  1.000E+00    2.574E-02 7.602E-02 1.713E-01 4.557E-01 9.563E-01 1.248E+00 7.485E-01 1.049E-01

Pb-210  ∑DOSE(j)             1.675E+00 1.672E+00 1.666E+00 1.644E+00 1.574E+00 1.310E+00 7.486E-01 1.049E-01

Ra-226  Ra-226  1.000E+00    3.319E+01 3.310E+01 3.291E+01 3.227E+01 3.051E+01 2.507E+01 1.430E+01 2.004E+00

             

THF(i) is the thread fraction of the parent nuclide.

                                   Individual Nuclide Soil Concentration

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                      S(j,t), pCi/g

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    9.910E-01 9.683E-01 9.245E-01 7.863E-01 4.950E-01 9.796E-02 9.573E-04 8.831E-11

Pb-210  Pb-210  1.000E+00    3.386E+00 3.277E+00 3.069E+00 2.440E+00 1.268E+00 1.281E-01 1.833E-04 2.034E-14

Pb-210  Ra-226  1.000E+00    0.000E+00 1.034E-01 2.994E-01 8.844E-01 1.915E+00 2.522E+00 1.514E+00 2.123E-01

Pb-210  ∑S(j):               3.386E+00 3.380E+00 3.369E+00 3.325E+00 3.183E+00 2.650E+00 1.514E+00 2.123E-01

Ra-226  Ra-226  1.000E+00    3.386E+00 3.377E+00 3.358E+00 3.292E+00 3.113E+00 2.557E+00 1.459E+00 2.045E-01

             

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =    0.59 seconds
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Intrisk : RESRAD Default Parameters
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                                  Cancer Risk Slope Factors Summary Table

                                      Risk Library: FGR 13 Morbidity

                                                                    Current     Base      Parameter

 Menu                          Parameter                             Value      Case*       Name

Sf-1   Ground external radiation slope factors, 1/yr per (pCi/g):                       

Sf-1   Cs-137+D                                                    2.55E-06   5.32E-10   SLPF(  1,1) 

Sf-1   Pb-210+D                                                    4.21E-09   1.41E-09   SLPF(  2,1) 

Sf-1   Ra-226+D                                                    8.49E-06   2.29E-08   SLPF(  3,1) 

                                                                                        

Sf-2   Inhalation, slope factors, 1/(pCi):                                              

Sf-2   Cs-137+D                                                    1.12E-10   1.12E-10   SLPF(  1,2) 

Sf-2   Pb-210+D                                                    3.08E-08   1.58E-08   SLPF(  2,2) 

Sf-2   Ra-226+D                                                    2.83E-08   2.82E-08   SLPF(  3,2) 

                                                                                        

Sf-3   Food ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,3) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,3) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,3) 

                                                                                        

Sf-3   Water ingestion, slope factors, 1/(pCi):                                         

Sf-3   Cs-137+D                                                    3.04E-11   3.04E-11   SLPF(  1,4) 

Sf-3   Pb-210+D                                                    2.66E-09   8.81E-10   SLPF(  2,4) 

Sf-3   Ra-226+D                                                    3.86E-10   3.85E-10   SLPF(  3,4) 

                                                                                        

Sf-3   Soil ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,5) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,5) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,5) 

                                                                                        

Sf-Rn  Radon Inhalation slope factors, 1/(pCi):                                         

Sf-Rn  Rn-222                                                      1.80E-12   1.80E-12   SLPFRN(1,1) 

Sf-Rn  Po-218                                                      3.70E-12   3.70E-12   SLPFRN(1,2) 

Sf-Rn  Pb-214                                                      6.20E-12   6.20E-12   SLPFRN(1,3) 

Sf-Rn  Bi-214                                                      1.50E-11   1.50E-11   SLPFRN(1,4) 

                                                                                        

Sf-Rn  Radon K factors, (mrem/WLM):                                                     

Sf-Rn  Rn-222 Indoor                                               7.60E+02   7.60E+02   KFACTR(1,1) 

Sf-Rn  Rn-222 Outdoor                                              5.70E+02   5.70E+02   KFACTR(1,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                    Risk Slope and Environmental Transport Factors for the Ground Pathway                                            

Nuclide  Slope(i)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

At-218   3.570E-09   8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01

Ba-137m  2.690E-06   8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01

Bi-210   2.760E-09   8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01

Bi-214   7.480E-06   8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01

Cs-137   5.320E-10   8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01

Pb-210   1.410E-09   9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01

Pb-214   9.820E-07   8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01

Po-210   3.950E-11   8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01

Po-214   3.860E-10   8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01

Po-218   4.260E-11   8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01

Ra-226   2.290E-08   8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01

Rn-222   1.740E-09   8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01

Tl-210   0.000E+00   9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01

                   

* - Units are 1/yr per (pCi/g) at infinite depth and area.  Multiplication by ETFG(i,t) converts to site conditions.
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 0.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    4.769E-02  0.000E+00  0.000E+00  0.000E+00  6.653E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.653E+01

Pb-210    1.629E-01  0.000E+00  0.000E+00  0.000E+00  2.273E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.273E+02

Ra-226    1.629E-01  0.000E+00  0.000E+00  0.000E+00  2.273E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.273E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.217E-05 0.0732  2.992E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.394E-08 0.0001

Pb-210  7.513E-08 0.0005  2.991E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.671E-06 0.0281

Ra-226  1.487E-04 0.8937  2.741E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.961E-07 0.0042

                 

Total   1.610E-04 0.9673  5.735E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.381E-06 0.0323
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.219E-05 0.0733

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.776E-06 0.0287

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.494E-04 0.8980

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.664E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.217E-05 0.0732  2.992E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.394E-08 0.0001

Pb-210  6.857E-08 0.0004  2.730E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.263E-06 0.0256

Ra-226  1.487E-04 0.8937  3.002E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.104E-06 0.0066

                    

Total   1.610E-04 0.9673  5.735E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.381E-06 0.0323
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.219E-05 0.0733

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.359E-06 0.0262

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.498E-04 0.9006

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.664E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:35  Page   7

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    4.659E-02  0.000E+00  0.000E+00  0.000E+00  6.500E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.500E+01

Pb-210    1.627E-01  0.000E+00  0.000E+00  0.000E+00  2.269E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.269E+02

Ra-226    1.625E-01  0.000E+00  0.000E+00  0.000E+00  2.267E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.267E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.190E-05 0.0718  2.924E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.362E-08 0.0001

Pb-210  7.500E-08 0.0005  2.986E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.663E-06 0.0281

Ra-226  1.483E-04 0.8950  2.733E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.942E-07 0.0042

                 

Total   1.603E-04 0.9672  5.721E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.371E-06 0.0324
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.191E-05 0.0719

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.768E-06 0.0288

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.490E-04 0.8993

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.657E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.190E-05 0.0718  2.924E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.362E-08 0.0001

Pb-210  6.636E-08 0.0004  2.642E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.126E-06 0.0249

Ra-226  1.483E-04 0.8950  3.077E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.231E-06 0.0074

                    

Total   1.603E-04 0.9672  5.721E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.371E-06 0.0324
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.191E-05 0.0719

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.219E-06 0.0255

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.496E-04 0.9027

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.657E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    4.449E-02  0.000E+00  0.000E+00  0.000E+00  6.206E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.206E+01

Pb-210    1.621E-01  0.000E+00  0.000E+00  0.000E+00  2.261E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.261E+02

Ra-226    1.616E-01  0.000E+00  0.000E+00  0.000E+00  2.254E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.254E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.136E-05 0.0691  2.791E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.300E-08 0.0001

Pb-210  7.472E-08 0.0005  2.975E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.646E-06 0.0283

Ra-226  1.475E-04 0.8975  2.718E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.903E-07 0.0042

                 

Total   1.589E-04 0.9671  5.695E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.349E-06 0.0326
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.137E-05 0.0692

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.750E-06 0.0289

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.482E-04 0.9019

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.643E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.136E-05 0.0691  2.791E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.300E-08 0.0001

Pb-210  6.215E-08 0.0004  2.474E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.864E-06 0.0235

Ra-226  1.475E-04 0.8976  3.218E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.472E-06 0.0090

                    

Total   1.589E-04 0.9671  5.695E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.349E-06 0.0326
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.137E-05 0.0692

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.951E-06 0.0240

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.490E-04 0.9067

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.643E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    3.783E-02  0.000E+00  0.000E+00  0.000E+00  5.278E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  5.278E+01

Pb-210    1.600E-01  0.000E+00  0.000E+00  0.000E+00  2.232E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.232E+02

Ra-226    1.584E-01  0.000E+00  0.000E+00  0.000E+00  2.210E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.210E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  9.659E-06 0.0605  2.374E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.106E-08 0.0001

Pb-210  7.371E-08 0.0005  2.934E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.583E-06 0.0287

Ra-226  1.446E-04 0.9057  2.665E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.769E-07 0.0042

                 

Total   1.543E-04 0.9666  5.602E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.271E-06 0.0330
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.671E-06 0.0606

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.686E-06 0.0294

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.453E-04 0.9101

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.596E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  9.659E-06 0.0605  2.374E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.106E-08 0.0001

Pb-210  4.942E-08 0.0003  1.967E-08 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.073E-06 0.0192

Ra-226  1.446E-04 0.9058  3.632E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.187E-06 0.0137

                    

Total   1.543E-04 0.9666  5.602E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.271E-06 0.0330



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:35  Page  15

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.671E-06 0.0606

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.142E-06 0.0197

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.468E-04 0.9197

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.596E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    2.382E-02  0.000E+00  0.000E+00  0.000E+00  3.323E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.323E+01

Pb-210    1.532E-01  0.000E+00  0.000E+00  0.000E+00  2.137E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.137E+02

Ra-226    1.498E-01  0.000E+00  0.000E+00  0.000E+00  2.089E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.089E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  6.081E-06 0.0411  1.494E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.962E-09 0.0000

Pb-210  7.049E-08 0.0005  2.806E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.383E-06 0.0296

Ra-226  1.367E-04 0.9241  2.519E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.399E-07 0.0043

                 

Total   1.428E-04 0.9656  5.327E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.030E-06 0.0340
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.088E-06 0.0412

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.481E-06 0.0303

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.374E-04 0.9286

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.479E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  6.081E-06 0.0411  1.494E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.962E-09 0.0000

Pb-210  2.567E-08 0.0002  1.022E-08 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.596E-06 0.0108

Ra-226  1.367E-04 0.9244  4.303E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.427E-06 0.0232

                    

Total   1.428E-04 0.9656  5.327E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.030E-06 0.0340
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.088E-06 0.0412

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.632E-06 0.0110

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.402E-04 0.9478

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.479E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    4.714E-03  0.000E+00  0.000E+00  0.000E+00  6.576E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.576E+00

Pb-210    1.275E-01  0.000E+00  0.000E+00  0.000E+00  1.779E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.779E+02

Ra-226    1.231E-01  0.000E+00  0.000E+00  0.000E+00  1.717E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.717E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.204E-06 0.0102  2.958E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.378E-09 0.0000

Pb-210  5.862E-08 0.0005  2.334E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.645E-06 0.0309

Ra-226  1.123E-04 0.9535  2.070E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.258E-07 0.0045

                 

Total   1.136E-04 0.9642  4.404E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.172E-06 0.0354
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.205E-06 0.0102

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.727E-06 0.0316

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.129E-04 0.9581

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.178E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.204E-06 0.0102  2.958E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.378E-09 0.0000

Pb-210  2.594E-09 0.0000  1.033E-09 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.613E-07 0.0014

Ra-226  1.124E-04 0.9540  4.300E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.009E-06 0.0340

                    

Total   1.136E-04 0.9642  4.404E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.172E-06 0.0354
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.205E-06 0.0102

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.649E-07 0.0014

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.164E-04 0.9884

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.178E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT INCREMENTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    4.606E-05  0.000E+00  0.000E+00  0.000E+00  6.426E-02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.426E-02

Pb-210    7.287E-02  0.000E+00  0.000E+00  0.000E+00  1.017E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.017E+02

Ra-226    7.019E-02  0.000E+00  0.000E+00  0.000E+00  9.793E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  9.793E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.176E-08 0.0002  2.890E-14 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.346E-11 0.0000

Pb-210  3.350E-08 0.0005  1.333E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.083E-06 0.0313

Ra-226  6.406E-05 0.9631  1.181E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.999E-07 0.0045

                 

Total   6.411E-05 0.9638  2.514E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.383E-06 0.0358
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                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.177E-08 0.0002

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.129E-06 0.0320

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.438E-05 0.9678

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.652E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.176E-08 0.0002  2.890E-14 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.346E-11 0.0000

Pb-210  3.713E-12 0.0000  1.478E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.308E-10 0.0000

Ra-226  6.410E-05 0.9636  2.514E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.382E-06 0.0358

                    

Total   6.411E-05 0.9638  2.514E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.383E-06 0.0358
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                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.177E-08 0.0002

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.360E-10 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.651E-05 0.9998

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.652E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+03 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    4.249E-12  0.000E+00  0.000E+00  0.000E+00  5.928E-09  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  5.928E-09

Pb-210    1.022E-02  0.000E+00  0.000E+00  0.000E+00  1.425E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.425E+01

Ra-226    9.839E-03  0.000E+00  0.000E+00  0.000E+00  1.373E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.373E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.085E-15 0.0000  2.666E-21 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.242E-18 0.0000

Pb-210  4.695E-09 0.0005  1.869E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.919E-07 0.0313

Ra-226  8.980E-06 0.9633  1.655E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.204E-08 0.0045

                 

Total   8.985E-06 0.9638  3.524E-09 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.340E-07 0.0358
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                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.086E-15 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.985E-07 0.0320

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.024E-06 0.9680

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.322E-06 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.085E-15 0.0000  2.666E-21 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.242E-18 0.0000

Pb-210  4.118E-22 0.0000  1.640E-22 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.561E-20 0.0000

Ra-226  8.985E-06 0.9638  3.524E-09 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.340E-07 0.0358

                    

Total   8.985E-06 0.9638  3.524E-09 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.340E-07 0.0358
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                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.086E-15 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.618E-20 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.322E-06 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.322E-06 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                          Dose Conversion Factor (and Related) Parameter Summary

                                      Dose Library: FGR 12 & FGR 11

                                                                    Current     Base      Parameter

Menu                           Parameter                             Value#     Case*       Name

A-1   DCF's for external ground radiation, (mrem/yr)/(pCi/g)                            

A-1   At-218   (Source: FGR 12)                                    5.847E-03  5.847E-03  DCF1(  1)    

A-1   Ba-137m  (Source: FGR 12)                                    3.606E+00  3.606E+00  DCF1(  2)    

A-1   Bi-210   (Source: FGR 12)                                    3.606E-03  3.606E-03  DCF1(  3)    

A-1   Bi-214   (Source: FGR 12)                                    9.808E+00  9.808E+00  DCF1(  4)    

A-1   Cs-137   (Source: FGR 12)                                    7.510E-04  7.510E-04  DCF1(  5)    

A-1   Pb-210   (Source: FGR 12)                                    2.447E-03  2.447E-03  DCF1(  6)    

A-1   Pb-214   (Source: FGR 12)                                    1.341E+00  1.341E+00  DCF1(  7)    

A-1   Po-210   (Source: FGR 12)                                    5.231E-05  5.231E-05  DCF1(  8)    

A-1   Po-214   (Source: FGR 12)                                    5.138E-04  5.138E-04  DCF1(  9)    

A-1   Po-218   (Source: FGR 12)                                    5.642E-05  5.642E-05  DCF1( 10)    

A-1   Ra-226   (Source: FGR 12)                                    3.176E-02  3.176E-02  DCF1( 11)    

A-1   Rn-222   (Source: FGR 12)                                    2.354E-03  2.354E-03  DCF1( 12)    

A-1   Tl-210   (Source: no data)                                   0.000E+00 -2.000E+00  DCF1( 13)    

                                                                                        

B-1   Dose conversion factors for inhalation, mrem/pCi:                                 

B-1   Cs-137+D                                                     3.190E-05  3.190E-05  DCF2(  1)    

B-1   Pb-210+D                                                     2.320E-02  1.360E-02  DCF2(  2)    

B-1   Ra-226+D                                                     8.594E-03  8.580E-03  DCF2(  3)    

                                                                                        

D-1   Dose conversion factors for ingestion, mrem/pCi:                                  

D-1   Cs-137+D                                                     5.000E-05  5.000E-05  DCF3(  1)    

D-1   Pb-210+D                                                     7.276E-03  5.370E-03  DCF3(  2)    

D-1   Ra-226+D                                                     1.321E-03  1.320E-03  DCF3(  3)    

                                                                                        

D-34  Food transfer factors:                                                            

D-34  Cs-137+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  1,1)   

D-34  Cs-137+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    3.000E-02  3.000E-02  RTF(  1,2)   

D-34  Cs-137+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     8.000E-03  8.000E-03  RTF(  1,3)   

D-34                                                                                    

D-34  Pb-210+D  , plant/soil concentration ratio, dimensionless    1.000E-02  1.000E-02  RTF(  2,1)   

D-34  Pb-210+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    8.000E-04  8.000E-04  RTF(  2,2)   

D-34  Pb-210+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     3.000E-04  3.000E-04  RTF(  2,3)   

D-34                                                                                    

D-34  Ra-226+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  3,1)   

D-34  Ra-226+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-03  1.000E-03  RTF(  3,2)   

D-34  Ra-226+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     1.000E-03  1.000E-03  RTF(  3,3)   

                                                                                        

D-5   Bioaccumulation factors, fresh water, L/kg:                                       

D-5   Cs-137+D  , fish                                             2.000E+03  2.000E+03  BIOFAC(  1,1)

D-5   Cs-137+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  1,2)

D-5                                                                                     

D-5   Pb-210+D  , fish                                             3.000E+02  3.000E+02  BIOFAC(  2,1)

D-5   Pb-210+D  , crustacea and mollusks                           1.000E+02  1.000E+02  BIOFAC(  2,2)

D-5                                                                                     

D-5   Ra-226+D  , fish                                             5.000E+01  5.000E+01  BIOFAC(  3,1)

D-5   Ra-226+D  , crustacea and mollusks                           2.500E+02  2.500E+02  BIOFAC(  3,2)

#For DCF1(xxx) only, factors are for infinite depth & area.  See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                                                Site-Specific Parameter Summary

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R011  Area of contaminated zone (m**2)                  2.000E+03  1.000E+04               ---                AREA         

R011  Thickness of contaminated zone (m)                2.000E+00  2.000E+00               ---                THICK0       

R011  Fraction of contamination that is submerged       0.000E+00  0.000E+00               ---                SUBMFRACT    

R011  Length parallel to aquifer flow (m)               not used   1.000E+02               ---                LCZPAQ       

R011  Basic radiation dose limit (mrem/yr)              2.500E+01  3.000E+01               ---                BRDL         

R011  Time since placement of material (yr)             0.000E+00  0.000E+00               ---                TI           

R011  Times for calculations (yr)                       1.000E+00  1.000E+00               ---                T( 2)        

R011  Times for calculations (yr)                       3.000E+00  3.000E+00               ---                T( 3)        

R011  Times for calculations (yr)                       1.000E+01  1.000E+01               ---                T( 4)        

R011  Times for calculations (yr)                       3.000E+01  3.000E+01               ---                T( 5)        

R011  Times for calculations (yr)                       1.000E+02  1.000E+02               ---                T( 6)        

R011  Times for calculations (yr)                       3.000E+02  3.000E+02               ---                T( 7)        

R011  Times for calculations (yr)                       1.000E+03  1.000E+03               ---                T( 8)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T( 9)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T(10)        

                                                                                                             

R012  Initial principal radionuclide (pCi/g):  Cs-137   1.093E+00  0.000E+00               ---                S1(1)        

R012  Initial principal radionuclide (pCi/g):  Pb-210   4.205E+00  0.000E+00               ---                S1(2)        

R012  Initial principal radionuclide (pCi/g):  Ra-226   4.205E+00  0.000E+00               ---                S1(3)        

R012  Concentration in groundwater   (pCi/L):  Cs-137   not used   0.000E+00               ---                W1( 1)       

R012  Concentration in groundwater   (pCi/L):  Pb-210   not used   0.000E+00               ---                W1( 2)       

R012  Concentration in groundwater   (pCi/L):  Ra-226   not used   0.000E+00               ---                W1( 3)       

                                                                                                             

R013  Cover depth (m)                                   0.000E+00  0.000E+00               ---                COVER0       

R013  Density of cover material (g/cm**3)               not used   1.500E+00               ---                DENSCV       

R013  Cover depth erosion rate (m/yr)                   not used   1.000E-03               ---                VCV          

R013  Density of contaminated zone (g/cm**3)            1.500E+00  1.500E+00               ---                DENSCZ       

R013  Contaminated zone erosion rate (m/yr)             1.000E-03  1.000E-03               ---                VCZ          

R013  Contaminated zone total porosity                  4.000E-01  4.000E-01               ---                TPCZ         

R013  Contaminated zone field capacity                  2.000E-01  2.000E-01               ---                FCCZ         

R013  Contaminated zone hydraulic conductivity (m/yr)   1.000E+01  1.000E+01               ---                HCCZ         

R013  Contaminated zone b parameter                     5.300E+00  5.300E+00               ---                BCZ          

R013  Average annual wind speed (m/sec)                 2.000E+00  2.000E+00               ---                WIND         

R013  Humidity in air (g/m**3)                          not used   8.000E+00               ---                HUMID        

R013  Evapotranspiration coefficient                    5.000E-01  5.000E-01               ---                EVAPTR       

R013  Precipitation (m/yr)                              1.000E+00  1.000E+00               ---                PRECIP       

R013  Irrigation (m/yr)                                 2.000E-01  2.000E-01               ---                RI           

R013  Irrigation mode                                   overhead   overhead                ---                IDITCH       

R013  Runoff coefficient                                2.000E-01  2.000E-01               ---                RUNOFF       

R013  Watershed area for nearby stream or pond (m**2)   not used   1.000E+06               ---                WAREA        

R013  Accuracy for water/soil computations              not used   1.000E-03               ---                EPS          

                                                                                                             

R014  Density of saturated zone (g/cm**3)               not used   1.500E+00               ---                DENSAQ       

R014  Saturated zone total porosity                     not used   4.000E-01               ---                TPSZ         

R014  Saturated zone effective porosity                 not used   2.000E-01               ---                EPSZ         

R014  Saturated zone field capacity                     not used   2.000E-01               ---                FCSZ         

R014  Saturated zone hydraulic conductivity (m/yr)      not used   1.000E+02               ---                HCSZ         

R014  Saturated zone hydraulic gradient                 not used   2.000E-02               ---                HGWT         

R014  Saturated zone b parameter                        not used   5.300E+00               ---                BSZ          

R014  Water table drop rate (m/yr)                      not used   1.000E-03               ---                VWT          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R014  Well pump intake depth (m below water table)      not used   1.000E+01               ---                DWIBWT       

R014  Model: Nondispersion (ND) or Mass-Balance (MB)    not used   ND                      ---                MODEL        

R014  Well pumping rate (m**3/yr)                       not used   2.500E+02               ---                UW           

                                                                                                             

R015  Number of unsaturated zone strata                 not used   1                       ---                NS           

R015  Unsat. zone 1, thickness (m)                      not used   4.000E+00               ---                H(1)         

R015  Unsat. zone 1, soil density (g/cm**3)             not used   1.500E+00               ---                DENSUZ(1)    

R015  Unsat. zone 1, total porosity                     not used   4.000E-01               ---                TPUZ(1)      

R015  Unsat. zone 1, effective porosity                 not used   2.000E-01               ---                EPUZ(1)      

R015  Unsat. zone 1, field capacity                     not used   2.000E-01               ---                FCUZ(1)      

R015  Unsat. zone 1, soil-specific b parameter          not used   5.300E+00               ---                BUZ(1)       

R015  Unsat. zone 1, hydraulic conductivity (m/yr)      not used   1.000E+01               ---                HCUZ(1)      

                                                                                                             

R016  Distribution coefficients for Cs-137                                                                   

R016    Contaminated zone (cm**3/g)                     4.600E+03  4.600E+03               ---                DCNUCC( 1)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   4.600E+03               ---                DCNUCU( 1,1) 

R016    Saturated zone (cm**3/g)                        not used   4.600E+03               ---                DCNUCS( 1)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            3.623E-05             ALEACH( 1)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 1)  

                                                                                                             

R016  Distribution coefficients for Pb-210                                                                   

R016    Contaminated zone (cm**3/g)                     1.000E+02  1.000E+02               ---                DCNUCC( 2)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   1.000E+02               ---                DCNUCU( 2,1) 

R016    Saturated zone (cm**3/g)                        not used   1.000E+02               ---                DCNUCS( 2)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            1.663E-03             ALEACH( 2)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 2)  

                                                                                                             

R016  Distribution coefficients for Ra-226                                                                   

R016    Contaminated zone (cm**3/g)                     7.000E+01  7.000E+01               ---                DCNUCC( 3)   

R016    Unsaturated zone 1 (cm**3/g)                    not used   7.000E+01               ---                DCNUCU( 3,1) 

R016    Saturated zone (cm**3/g)                        not used   7.000E+01               ---                DCNUCS( 3)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            2.374E-03             ALEACH( 3)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 3)  

                                                                                                             

R017  Inhalation rate (m**3/yr)                         3.500E+03  8.400E+03               ---                INHALR       

R017  Mass loading for inhalation (g/m**3)              1.000E-04  1.000E-04               ---                MLINH        

R017  Exposure duration                                 6.000E+00  3.000E+01               ---                ED           

R017  Shielding factor, inhalation                      4.000E-01  4.000E-01               ---                SHF3         

R017  Shielding factor, external gamma                  7.000E-01  7.000E-01               ---                SHF1         

R017  Fraction of time spent indoors                    0.000E+00  5.000E-01               ---                FIND         

R017  Fraction of time spent outdoors (on site)         9.590E-01  2.500E-01               ---                FOTD         

R017  Shape factor flag, external gamma                 1.000E+00  1.000E+00     >0 shows circular AREA.      FS          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R017  Radii of shape factor array (used if FS = -1):                                                         

R017    Outer annular radius (m), ring  1:              not used   5.000E+01               ---                RAD_SHAPE( 1)

R017    Outer annular radius (m), ring  2:              not used   7.071E+01               ---                RAD_SHAPE( 2)

R017    Outer annular radius (m), ring  3:              not used   0.000E+00               ---                RAD_SHAPE( 3)

R017    Outer annular radius (m), ring  4:              not used   0.000E+00               ---                RAD_SHAPE( 4)

R017    Outer annular radius (m), ring  5:              not used   0.000E+00               ---                RAD_SHAPE( 5)

R017    Outer annular radius (m), ring  6:              not used   0.000E+00               ---                RAD_SHAPE( 6)

R017    Outer annular radius (m), ring  7:              not used   0.000E+00               ---                RAD_SHAPE( 7)

R017    Outer annular radius (m), ring  8:              not used   0.000E+00               ---                RAD_SHAPE( 8)

R017    Outer annular radius (m), ring  9:              not used   0.000E+00               ---                RAD_SHAPE( 9)

R017    Outer annular radius (m), ring 10:              not used   0.000E+00               ---                RAD_SHAPE(10)

R017    Outer annular radius (m), ring 11:              not used   0.000E+00               ---                RAD_SHAPE(11)

R017    Outer annular radius (m), ring 12:              not used   0.000E+00               ---                RAD_SHAPE(12)

                                                                                                             

R017  Fractions of annular areas within AREA:                                                                

R017    Ring  1                                         not used   1.000E+00               ---                FRACA( 1)    

R017    Ring  2                                         not used   2.732E-01               ---                FRACA( 2)    

R017    Ring  3                                         not used   0.000E+00               ---                FRACA( 3)    

R017    Ring  4                                         not used   0.000E+00               ---                FRACA( 4)    

R017    Ring  5                                         not used   0.000E+00               ---                FRACA( 5)    

R017    Ring  6                                         not used   0.000E+00               ---                FRACA( 6)    

R017    Ring  7                                         not used   0.000E+00               ---                FRACA( 7)    

R017    Ring  8                                         not used   0.000E+00               ---                FRACA( 8)    

R017    Ring  9                                         not used   0.000E+00               ---                FRACA( 9)    

R017    Ring 10                                         not used   0.000E+00               ---                FRACA(10)    

R017    Ring 11                                         not used   0.000E+00               ---                FRACA(11)    

R017    Ring 12                                         not used   0.000E+00               ---                FRACA(12)    

                                                                                                             

R018  Fruits, vegetables and grain consumption (kg/yr)  not used   1.600E+02               ---                DIET(1)      

R018  Leafy vegetable consumption (kg/yr)               not used   1.400E+01               ---                DIET(2)      

R018  Milk consumption (L/yr)                           not used   9.200E+01               ---                DIET(3)      

R018  Meat and poultry consumption (kg/yr)              not used   6.300E+01               ---                DIET(4)      

R018  Fish consumption (kg/yr)                          not used   5.400E+00               ---                DIET(5)      

R018  Other seafood consumption (kg/yr)                 not used   9.000E-01               ---                DIET(6)      

R018  Soil ingestion rate (g/yr)                        7.000E+01  3.650E+01               ---                SOIL         

R018  Drinking water intake (L/yr)                      not used   5.100E+02               ---                DWI          

R018  Contamination fraction of drinking water          not used   1.000E+00               ---                FDW          

R018  Contamination fraction of household water         not used   1.000E+00               ---                FHHW         

R018  Contamination fraction of livestock water         not used   1.000E+00               ---                FLW          

R018  Contamination fraction of irrigation water        not used   1.000E+00               ---                FIRW         

R018  Contamination fraction of aquatic food            not used   5.000E-01               ---                FR9          

R018  Contamination fraction of plant food              not used  -1                       ---                FPLANT       

R018  Contamination fraction of meat                    not used  -1                       ---                FMEAT        

R018  Contamination fraction of milk                    not used  -1                       ---                FMILK        

                                                                                                             

R019  Livestock fodder intake for meat (kg/day)         not used   6.800E+01               ---                LFI5         

R019  Livestock fodder intake for milk (kg/day)         not used   5.500E+01               ---                LFI6         

R019  Livestock water intake for meat (L/day)           not used   5.000E+01               ---                LWI5         

R019  Livestock water intake for milk (L/day)           not used   1.600E+02               ---                LWI6         

R019  Livestock soil intake (kg/day)                    not used   5.000E-01               ---                LSI          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R019  Mass loading for foliar deposition (g/m**3)       not used   1.000E-04               ---                MLFD         

R019  Depth of soil mixing layer (m)                    1.500E-01  1.500E-01               ---                DM           

R019  Depth of roots (m)                                not used   9.000E-01               ---                DROOT        

R019  Drinking water fraction from ground water         not used   1.000E+00               ---                FGWDW        

R019  Household water fraction from ground water        not used   1.000E+00               ---                FGWHH        

R019  Livestock water fraction from ground water        not used   1.000E+00               ---                FGWLW        

R019  Irrigation fraction from ground water             not used   1.000E+00               ---                FGWIR        

                                                                                                             

R19B  Wet weight crop yield for Non-Leafy (kg/m**2)     not used   7.000E-01               ---                YV(1)        

R19B  Wet weight crop yield for Leafy     (kg/m**2)     not used   1.500E+00               ---                YV(2)        

R19B  Wet weight crop yield for Fodder    (kg/m**2)     not used   1.100E+00               ---                YV(3)        

R19B  Growing Season for  Non-Leafy (years)             not used   1.700E-01               ---                TE(1)        

R19B  Growing Season for  Leafy     (years)             not used   2.500E-01               ---                TE(2)        

R19B  Growing Season for  Fodder    (years)             not used   8.000E-02               ---                TE(3)        

R19B  Translocation Factor for  Non-Leafy               not used   1.000E-01               ---                TIV(1)       

R19B  Translocation Factor for  Leafy                   not used   1.000E+00               ---                TIV(2)       

R19B  Translocation Factor for  Fodder                  not used   1.000E+00               ---                TIV(3)       

R19B  Dry Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RDRY(1)      

R19B  Dry Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RDRY(2)      

R19B  Dry Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RDRY(3)      

R19B  Wet Foliar Interception Fraction for  Non-Leafy   not used   2.500E-01               ---                RWET(1)      

R19B  Wet Foliar Interception Fraction for  Leafy       not used   2.500E-01               ---                RWET(2)      

R19B  Wet Foliar Interception Fraction for  Fodder      not used   2.500E-01               ---                RWET(3)      

R19B  Weathering Removal Constant for Vegetation        not used   2.000E+01               ---                WLAM         

                                                                                                             

C14   C-12 concentration in water (g/cm**3)             not used   2.000E-05               ---                C12WTR       

C14   C-12 concentration in contaminated soil (g/g)     not used   3.000E-02               ---                C12CZ        

C14   Fraction of vegetation carbon from soil           not used   2.000E-02               ---                CSOIL        

C14   Fraction of vegetation carbon from air            not used   9.800E-01               ---                CAIR         

C14   C-14 evasion layer thickness in soil (m)          not used   3.000E-01               ---                DMC          

C14   C-14 evasion flux rate from soil (1/sec)          not used   7.000E-07               ---                EVSN         

C14   C-12 evasion flux rate from soil (1/sec)          not used   1.000E-10               ---                REVSN        

C14   Fraction of grain in beef cattle feed             not used   8.000E-01               ---                AVFG4        

C14   Fraction of grain in milk cow feed                not used   2.000E-01               ---                AVFG5        

                                                                                                             

STOR  Storage times of contaminated foodstuffs (days):                                                       

STOR    Fruits, non-leafy vegetables, and grain         1.400E+01  1.400E+01               ---                STOR_T(1)    

STOR    Leafy vegetables                                1.000E+00  1.000E+00               ---                STOR_T(2)    

STOR    Milk                                            1.000E+00  1.000E+00               ---                STOR_T(3)    

STOR    Meat and poultry                                2.000E+01  2.000E+01               ---                STOR_T(4)    

STOR    Fish                                            7.000E+00  7.000E+00               ---                STOR_T(5)    

STOR    Crustacea and mollusks                          7.000E+00  7.000E+00               ---                STOR_T(6)    

STOR    Well water                                      1.000E+00  1.000E+00               ---                STOR_T(7)    

STOR    Surface water                                   1.000E+00  1.000E+00               ---                STOR_T(8)    

STOR    Livestock fodder                                4.500E+01  4.500E+01               ---                STOR_T(9)    

                                                                                                             

R021  Thickness of building foundation (m)              not used   1.500E-01               ---                FLOOR1       

R021  Bulk density of building foundation (g/cm**3)     not used   2.400E+00               ---                DENSFL       

R021  Total porosity of the cover material              not used   4.000E-01               ---                TPCV         

R021  Total porosity of the building foundation         not used   1.000E-01               ---                TPFL         
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R021  Volumetric water content of the cover material    not used   5.000E-02               ---                PH2OCV       

R021  Volumetric water content of the foundation        not used   3.000E-02               ---                PH2OFL       

R021  Diffusion coefficient for radon gas (m/sec):                                                           

R021    in cover material                               not used   2.000E-06               ---                DIFCV        

R021    in foundation material                          not used   3.000E-07               ---                DIFFL        

R021    in contaminated zone soil                       not used   2.000E-06               ---                DIFCZ        

R021  Radon vertical dimension of mixing (m)            not used   2.000E+00               ---                HMIX         

R021  Average building air exchange rate (1/hr)         not used   5.000E-01               ---                REXG         

R021  Height of the building (room) (m)                 not used   2.500E+00               ---                HRM          

R021  Building interior area factor                     not used   0.000E+00               ---                FAI          

R021  Building depth below ground surface (m)           not used  -1.000E+00               ---                DMFL         

R021  Emanating power of Rn-222 gas                     not used   2.500E-01               ---                EMANA(1)     

R021  Emanating power of Rn-220 gas                     not used   1.500E-01               ---                EMANA(2)     

                                                                                                             

TITL  Number of graphical time points                       32        ---                  ---                NPTS         

TITL  Maximum number of integration points for dose         17        ---                  ---                LYMAX        

TITL  Maximum number of integration points for risk        257        ---                  ---                KYMAX        

                     Summary of Pathway Selections

                    Pathway                User Selection

          

             1 -- external gamma               active  

             2 -- inhalation (w/o radon)        active  

             3 -- plant ingestion            suppressed

             4 -- meat ingestion             suppressed

             5 -- milk ingestion             suppressed

             6 -- aquatic foods              suppressed

             7 -- drinking water             suppressed

             8 -- soil ingestion               active  

             9 -- radon                      suppressed

             Find peak pathway doses         suppressed
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

     Contaminated Zone Dimensions            Initial Soil Concentrations, pCi/g

                 

       Area:   2000.00 square meters                Cs-137     1.093E+00

  Thickness:      2.00 meters                       Pb-210     4.205E+00                                                            

Cover Depth:      0.00 meters                       Ra-226     4.205E+00                                                            

                                    Total Dose TDOSE(t), mrem/yr                                                                    

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

             Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)                                             

                                                          

   t (years):  0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

    TDOSE(t):  4.648E+01  4.629E+01  4.591E+01  4.464E+01  4.143E+01  3.307E+01  1.869E+01  2.620E+00

        M(t):  1.859E+00  1.851E+00  1.836E+00  1.786E+00  1.657E+00  1.323E+00  7.476E-01  1.048E-01

Maximum TDOSE(t):  4.648E+01 mrem/yr   at t = 0.000E+00 years       
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  3.176E+00 0.0683  1.658E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.627E-03 0.0001

Pb-210  2.235E-02 0.0005  4.617E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.021E+00 0.0435

Ra-226  4.084E+01 0.8788  1.809E-03 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.039E-01 0.0087

                    

Total   4.404E+01 0.9476  6.428E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.428E+00 0.0522

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.180E+00 0.0684

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.048E+00 0.0441

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.125E+01 0.8875

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.648E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  3.104E+00 0.0671  1.621E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.544E-03 0.0001

Pb-210  2.163E-02 0.0005  4.469E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.956E+00 0.0423

Ra-226  4.073E+01 0.8800  1.945E-03 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.645E-01 0.0100

                    

Total   4.386E+01 0.9475  6.415E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.424E+00 0.0524

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.107E+00 0.0671

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.982E+00 0.0428

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.120E+01 0.8901

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.629E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.963E+00 0.0645  1.547E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.383E-03 0.0001

Pb-210  2.026E-02 0.0004  4.185E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.832E+00 0.0399

Ra-226  4.050E+01 0.8823  2.202E-03 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.792E-01 0.0126

                    

Total   4.349E+01 0.9473  6.389E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.414E+00 0.0526

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.967E+00 0.0646

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.856E+00 0.0404

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.109E+01 0.8949

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.591E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.520E+00 0.0565  1.316E-06 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.877E-03 0.0001

Pb-210  1.611E-02 0.0004  3.328E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.456E+00 0.0326

Ra-226  3.972E+01 0.8897  2.965E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.205E-01 0.0206

                    

Total   4.226E+01 0.9466  6.294E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.380E+00 0.0533

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.523E+00 0.0565

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.476E+00 0.0331

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.064E+01 0.9104

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.464E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  1.586E+00 0.0383  8.283E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.811E-03 0.0000

Pb-210  8.368E-03 0.0002  1.729E-03 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.566E-01 0.0183

Ra-226  3.756E+01 0.9065  4.274E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.514E+00 0.0365

                    

Total   3.915E+01 0.9450  6.004E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.273E+00 0.0549

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.588E+00 0.0383

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.667E-01 0.0185

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.908E+01 0.9432

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.143E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  3.140E-01 0.0095  1.639E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.585E-04 0.0000

Pb-210  8.455E-04 0.0000  1.747E-04 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.645E-02 0.0023

Ra-226  3.087E+01 0.9333  4.805E-03 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.810E+00 0.0547

                    

Total   3.118E+01 0.9428  4.980E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.887E+00 0.0571

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.143E-01 0.0095

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.747E-02 0.0023

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.268E+01 0.9882

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.307E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  3.068E-03 0.0002  1.602E-09 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.503E-06 0.0000

Pb-210  1.210E-06 0.0000  2.500E-07 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.094E-04 0.0000

Ra-226  1.761E+01 0.9420  2.844E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.078E+00 0.0577

                    

Total   1.761E+01 0.9422  2.844E-03 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.078E+00 0.0577

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.072E-03 0.0002

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.109E-04 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.869E+01 0.9998

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.869E+01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  2.830E-10 0.0000  1.478E-16 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.232E-13 0.0000

Pb-210  1.342E-16 0.0000  2.773E-17 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.214E-14 0.0000

Ra-226  2.468E+00 0.9422  3.987E-04 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.511E-01 0.0577

                    

Total   2.468E+00 0.9422  3.987E-04 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.511E-01 0.0577

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.834E-10 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.230E-14 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.620E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.620E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                                  Dose/Source Ratios Summed Over All Pathways                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,t) At Time in Years   (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Cs-137+D   Cs-137+D   1.000E+00  2.909E+00 2.843E+00 2.714E+00 2.308E+00 1.453E+00 2.876E-01 2.810E-03 2.593E-10

Pb-210+D   Pb-210+D   1.000E+00  4.870E-01 4.713E-01 4.414E-01 3.510E-01 1.823E-01 1.842E-02 2.637E-05 2.925E-15

Ra-226+D   Ra-226+D   1.000E+00  9.802E+00 9.775E+00 9.720E+00 9.531E+00 9.011E+00 7.403E+00 4.223E+00 5.920E-01

Ra-226+D   Pb-210+D   1.000E+00  7.602E-03 2.245E-02 5.060E-02 1.346E-01 2.824E-01 3.685E-01 2.211E-01 3.099E-02

Ra-226+D   ∑DSR(j)               9.810E+00 9.797E+00 9.771E+00 9.665E+00 9.293E+00 7.772E+00 4.444E+00 6.230E-01

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                           Single Radionuclide Soil Guidelines G(i,t) in pCi/g                                                      

                              Basic Radiation Dose Limit = 2.500E+01 mrem/yr                                                        

Nuclide

  (i)    t= 0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                          

Cs-137      8.593E+00   8.794E+00   9.211E+00   1.083E+01   1.720E+01   8.693E+01   8.896E+03   9.643E+10                           

Pb-210      5.134E+01   5.305E+01   5.664E+01   7.123E+01   1.371E+02   1.357E+03   9.481E+05  *7.634E+13                           

Ra-226      2.548E+00   2.552E+00   2.559E+00   2.587E+00   2.690E+00   3.217E+00   5.626E+00   4.013E+01                           

                          

*At specific activity limit

            Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

            and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

         at tmin = time of minimum single radionuclide soil guideline

     and at tmax = time of maximum total dose = 0.000E+00 years       

Nuclide  Initial         tmin       DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

  (i)    (pCi/g)       (years)                   (pCi/g)               (pCi/g)

           

Cs-137  1.093E+00     0.000E+00      2.909E+00  8.593E+00  2.909E+00  8.593E+00

Pb-210  4.205E+00     0.000E+00      4.870E-01  5.134E+01  4.870E-01  5.134E+01

Ra-226  4.205E+00     0.000E+00      9.810E+00  2.548E+00  9.810E+00  2.548E+00
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                              Individual Nuclide Dose Summed Over All Pathways

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                    DOSE(j,t), mrem/yr

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    3.180E+00 3.107E+00 2.967E+00 2.523E+00 1.588E+00 3.143E-01 3.072E-03 2.834E-10

Pb-210  Pb-210  1.000E+00    2.048E+00 1.982E+00 1.856E+00 1.476E+00 7.667E-01 7.747E-02 1.109E-04 1.230E-14

Pb-210  Ra-226  1.000E+00    3.197E-02 9.441E-02 2.128E-01 5.659E-01 1.188E+00 1.549E+00 9.295E-01 1.303E-01

Pb-210  ∑DOSE(j)             2.080E+00 2.076E+00 2.069E+00 2.042E+00 1.954E+00 1.627E+00 9.297E-01 1.303E-01

Ra-226  Ra-226  1.000E+00    4.122E+01 4.110E+01 4.087E+01 4.008E+01 3.789E+01 3.113E+01 1.776E+01 2.489E+00

             

THF(i) is the thread fraction of the parent nuclide.

                                   Individual Nuclide Soil Concentration

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                      S(j,t), pCi/g

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Cs-137  Cs-137  1.000E+00    1.093E+00 1.068E+00 1.020E+00 8.672E-01 5.459E-01 1.080E-01 1.056E-03 9.740E-11

Pb-210  Pb-210  1.000E+00    4.205E+00 4.070E+00 3.812E+00 3.031E+00 1.574E+00 1.591E-01 2.277E-04 2.526E-14

Pb-210  Ra-226  1.000E+00    0.000E+00 1.284E-01 3.719E-01 1.098E+00 2.378E+00 3.132E+00 1.881E+00 2.636E-01

Pb-210  ∑S(j):               4.205E+00 4.198E+00 4.183E+00 4.129E+00 3.953E+00 3.291E+00 1.881E+00 2.636E-01

Ra-226  Ra-226  1.000E+00    4.205E+00 4.193E+00 4.170E+00 4.089E+00 3.865E+00 3.176E+00 1.812E+00 2.539E-01

             

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =    0.59 seconds
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File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                                  Cancer Risk Slope Factors Summary Table

                                      Risk Library: FGR 13 Morbidity

                                                                    Current     Base      Parameter

 Menu                          Parameter                             Value      Case*       Name

Sf-1   Ground external radiation slope factors, 1/yr per (pCi/g):                       

Sf-1   Cs-137+D                                                    2.55E-06   5.32E-10   SLPF(  1,1) 

Sf-1   Pb-210+D                                                    4.21E-09   1.41E-09   SLPF(  2,1) 

Sf-1   Ra-226+D                                                    8.49E-06   2.29E-08   SLPF(  3,1) 

                                                                                        

Sf-2   Inhalation, slope factors, 1/(pCi):                                              

Sf-2   Cs-137+D                                                    1.12E-10   1.12E-10   SLPF(  1,2) 

Sf-2   Pb-210+D                                                    3.08E-08   1.58E-08   SLPF(  2,2) 

Sf-2   Ra-226+D                                                    2.83E-08   2.82E-08   SLPF(  3,2) 

                                                                                        

Sf-3   Food ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,3) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,3) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,3) 

                                                                                        

Sf-3   Water ingestion, slope factors, 1/(pCi):                                         

Sf-3   Cs-137+D                                                    3.04E-11   3.04E-11   SLPF(  1,4) 

Sf-3   Pb-210+D                                                    2.66E-09   8.81E-10   SLPF(  2,4) 

Sf-3   Ra-226+D                                                    3.86E-10   3.85E-10   SLPF(  3,4) 

                                                                                        

Sf-3   Soil ingestion, slope factors, 1/(pCi):                                          

Sf-3   Cs-137+D                                                    3.74E-11   3.74E-11   SLPF(  1,5) 

Sf-3   Pb-210+D                                                    3.44E-09   1.18E-09   SLPF(  2,5) 

Sf-3   Ra-226+D                                                    5.15E-10   5.14E-10   SLPF(  3,5) 

                                                                                        

Sf-Rn  Radon Inhalation slope factors, 1/(pCi):                                         

Sf-Rn  Rn-222                                                      1.80E-12   1.80E-12   SLPFRN(1,1) 

Sf-Rn  Po-218                                                      3.70E-12   3.70E-12   SLPFRN(1,2) 

Sf-Rn  Pb-214                                                      6.20E-12   6.20E-12   SLPFRN(1,3) 

Sf-Rn  Bi-214                                                      1.50E-11   1.50E-11   SLPFRN(1,4) 

                                                                                        

Sf-Rn  Radon K factors, (mrem/WLM):                                                     

Sf-Rn  Rn-222 Indoor                                               7.60E+02   7.60E+02   KFACTR(1,1) 

Sf-Rn  Rn-222 Outdoor                                              5.70E+02   5.70E+02   KFACTR(1,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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                    Risk Slope and Environmental Transport Factors for the Ground Pathway                                            

Nuclide  Slope(i)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

At-218   3.570E-09   8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01  8.934E-01

Ba-137m  2.690E-06   8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01

Bi-210   2.760E-09   8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01

Bi-214   7.480E-06   8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01  8.691E-01

Cs-137   5.320E-10   8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01  8.826E-01

Pb-210   1.410E-09   9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01  9.013E-01

Pb-214   9.820E-07   8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01  8.742E-01

Po-210   3.950E-11   8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01

Po-214   3.860E-10   8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01  8.616E-01

Po-218   4.260E-11   8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01  8.670E-01

Ra-226   2.290E-08   8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01  8.858E-01

Rn-222   1.740E-09   8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01  8.626E-01

Tl-210   0.000E+00   9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01  9.590E-01

                   

* - Units are 1/yr per (pCi/g) at infinite depth and area.  Multiplication by ETFG(i,t) converts to site conditions.
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                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 0.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    5.259E-02  0.000E+00  0.000E+00  0.000E+00  7.337E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.337E+01

Pb-210    2.023E-01  0.000E+00  0.000E+00  0.000E+00  2.823E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.823E+02

Ra-226    2.023E-01  0.000E+00  0.000E+00  0.000E+00  2.823E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.823E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.343E-05 0.0655  3.300E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.537E-08 0.0001

Pb-210  9.330E-08 0.0005  3.714E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.801E-06 0.0283

Ra-226  1.847E-04 0.9011  3.403E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.645E-07 0.0042

                 

Total   1.982E-04 0.9671  7.121E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.681E-06 0.0326
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                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.344E-05 0.0656

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.932E-06 0.0289

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.856E-04 0.9055

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.049E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.343E-05 0.0655  3.300E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.537E-08 0.0001

Pb-210  8.515E-08 0.0004  3.390E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.294E-06 0.0258

Ra-226  1.847E-04 0.9011  3.728E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.371E-06 0.0067

                    

Total   1.982E-04 0.9671  7.121E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.681E-06 0.0326
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                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.344E-05 0.0656

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.413E-06 0.0264

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.861E-04 0.9080

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.049E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    5.139E-02  0.000E+00  0.000E+00  0.000E+00  7.169E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.169E+01

Pb-210    2.020E-01  0.000E+00  0.000E+00  0.000E+00  2.818E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.818E+02

Ra-226    2.018E-01  0.000E+00  0.000E+00  0.000E+00  2.815E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.815E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.312E-05 0.0643  3.224E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.502E-08 0.0001

Pb-210  9.314E-08 0.0005  3.708E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.791E-06 0.0284

Ra-226  1.842E-04 0.9022  3.394E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.621E-07 0.0042

                 

Total   1.974E-04 0.9670  7.105E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.668E-06 0.0327
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.314E-05 0.0644

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.921E-06 0.0290

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.851E-04 0.9066

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.041E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.312E-05 0.0643  3.224E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.502E-08 0.0001

Pb-210  8.241E-08 0.0004  3.281E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.124E-06 0.0251

Ra-226  1.842E-04 0.9023  3.821E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.529E-06 0.0075

                    

Total   1.974E-04 0.9670  7.105E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.668E-06 0.0327
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.314E-05 0.0644

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.239E-06 0.0257

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.857E-04 0.9100

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.041E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    4.907E-02  0.000E+00  0.000E+00  0.000E+00  6.845E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.845E+01

Pb-210    2.013E-01  0.000E+00  0.000E+00  0.000E+00  2.808E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.808E+02

Ra-226    2.006E-01  0.000E+00  0.000E+00  0.000E+00  2.799E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.799E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.253E-05 0.0619  3.079E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.434E-08 0.0001

Pb-210  9.280E-08 0.0005  3.694E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.770E-06 0.0285

Ra-226  1.831E-04 0.9045  3.375E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.573E-07 0.0042

                 

Total   1.957E-04 0.9668  7.072E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.641E-06 0.0328
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.254E-05 0.0619

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.900E-06 0.0291

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.840E-04 0.9089

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.025E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.253E-05 0.0619  3.079E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.434E-08 0.0001

Pb-210  7.718E-08 0.0004  3.073E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.799E-06 0.0237

Ra-226  1.831E-04 0.9046  3.997E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.828E-06 0.0090

                    

Total   1.957E-04 0.9668  7.072E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.641E-06 0.0328
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.254E-05 0.0619

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.907E-06 0.0242

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.850E-04 0.9138

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.025E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    4.173E-02  0.000E+00  0.000E+00  0.000E+00  5.822E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  5.822E+01

Pb-210    1.987E-01  0.000E+00  0.000E+00  0.000E+00  2.772E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.772E+02

Ra-226    1.967E-01  0.000E+00  0.000E+00  0.000E+00  2.745E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.745E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.065E-05 0.0541  2.618E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.220E-08 0.0001

Pb-210  9.154E-08 0.0005  3.644E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.692E-06 0.0289

Ra-226  1.796E-04 0.9118  3.309E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.406E-07 0.0043

                 

Total   1.903E-04 0.9664  6.956E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.544E-06 0.0332
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.067E-05 0.0542

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.819E-06 0.0296

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.804E-04 0.9163

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.969E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.065E-05 0.0541  2.618E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.220E-08 0.0001

Pb-210  6.137E-08 0.0003  2.443E-08 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.816E-06 0.0194

Ra-226  1.796E-04 0.9120  4.510E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.716E-06 0.0138

                    

Total   1.903E-04 0.9664  6.956E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.544E-06 0.0332



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:43  Page  15

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.067E-05 0.0542

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.902E-06 0.0198

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.824E-04 0.9260

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.969E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:43  Page  16

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    2.627E-02  0.000E+00  0.000E+00  0.000E+00  3.665E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.665E+01

Pb-210    1.902E-01  0.000E+00  0.000E+00  0.000E+00  2.654E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.654E+02

Ra-226    1.860E-01  0.000E+00  0.000E+00  0.000E+00  2.595E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.595E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  6.707E-06 0.0367  1.648E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.678E-09 0.0000

Pb-210  8.754E-08 0.0005  3.485E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.443E-06 0.0298

Ra-226  1.698E-04 0.9283  3.129E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.947E-07 0.0043

                 

Total   1.766E-04 0.9655  6.615E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.245E-06 0.0342
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.714E-06 0.0367

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.565E-06 0.0304

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.706E-04 0.9328

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.829E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  6.707E-06 0.0367  1.648E-11 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.678E-09 0.0000

Pb-210  3.188E-08 0.0002  1.269E-08 0.0001  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.982E-06 0.0108

Ra-226  1.698E-04 0.9286  5.344E-08 0.0003  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.255E-06 0.0233

                    

Total   1.766E-04 0.9655  6.615E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.245E-06 0.0342
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.714E-06 0.0367

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.027E-06 0.0111

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.741E-04 0.9522

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.829E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    5.199E-03  0.000E+00  0.000E+00  0.000E+00  7.253E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.253E+00

Pb-210    1.584E-01  0.000E+00  0.000E+00  0.000E+00  2.209E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.209E+02

Ra-226    1.528E-01  0.000E+00  0.000E+00  0.000E+00  2.132E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.132E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.327E-06 0.0091  3.262E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.520E-09 0.0000

Pb-210  7.280E-08 0.0005  2.898E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.527E-06 0.0310

Ra-226  1.395E-04 0.9546  2.570E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.529E-07 0.0045

                 

Total   1.409E-04 0.9642  5.469E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.181E-06 0.0355
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.329E-06 0.0091

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.628E-06 0.0317

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.402E-04 0.9592

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.461E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.327E-06 0.0091  3.262E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.520E-09 0.0000

Pb-210  3.221E-09 0.0000  1.282E-09 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.003E-07 0.0014

Ra-226  1.395E-04 0.9551  5.341E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.979E-06 0.0341

                    

Total   1.409E-04 0.9642  5.469E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.181E-06 0.0355
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.329E-06 0.0091

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.048E-07 0.0014

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.446E-04 0.9895

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.461E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    5.081E-05  0.000E+00  0.000E+00  0.000E+00  7.088E-02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  7.088E-02

Pb-210    9.050E-02  0.000E+00  0.000E+00  0.000E+00  1.263E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.263E+02

Ra-226    8.717E-02  0.000E+00  0.000E+00  0.000E+00  1.216E+02  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.216E+02

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.297E-08 0.0002  3.188E-14 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.485E-11 0.0000

Pb-210  4.160E-08 0.0005  1.656E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.586E-06 0.0313

Ra-226  7.956E-05 0.9631  1.466E-08 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.725E-07 0.0045

                 

Total   7.961E-05 0.9638  3.122E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.959E-06 0.0358
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.299E-08 0.0002

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.645E-06 0.0320

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.995E-05 0.9678

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.260E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.297E-08 0.0002  3.188E-14 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.485E-11 0.0000

Pb-210  4.611E-12 0.0000  1.836E-12 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.867E-10 0.0000

Ra-226  7.960E-05 0.9636  3.122E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.959E-06 0.0358

                    

Total   7.961E-05 0.9638  3.122E-08 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.959E-06 0.0358



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:43  Page  24

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.299E-08 0.0002

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.931E-10 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.259E-05 0.9998

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.260E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:43  Page  25

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+03 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Cs-137    4.687E-12  0.000E+00  0.000E+00  0.000E+00  6.538E-09  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.538E-09

Pb-210    1.269E-02  0.000E+00  0.000E+00  0.000E+00  1.770E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.770E+01

Ra-226    1.222E-02  0.000E+00  0.000E+00  0.000E+00  1.705E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.705E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  1.197E-15 0.0000  2.941E-21 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.370E-18 0.0000

Pb-210  5.831E-09 0.0005  2.321E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.626E-07 0.0313

Ra-226  1.115E-05 0.9633  2.055E-09 0.0002  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.221E-08 0.0045

                 

Total   1.116E-05 0.9638  4.377E-09 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.148E-07 0.0358



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:43  Page  26

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.198E-15 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.707E-07 0.0320

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.121E-05 0.9680

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.158E-05 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  1.197E-15 0.0000  2.941E-21 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.370E-18 0.0000

Pb-210  5.115E-22 0.0000  2.036E-22 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.180E-20 0.0000

Ra-226  1.116E-05 0.9638  4.377E-09 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.148E-07 0.0358

                    

Total   1.116E-05 0.9638  4.377E-09 0.0004  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.148E-07 0.0358



RESRAD, Version 6.5      T½ Limit = 180 days        01/15/2010  12:43  Page  27

Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\USERFILES\PARCEL E IR-04 CHILD RESIDENT TOTAL.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Cs-137  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.198E-15 0.0000

Pb-210  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  3.251E-20 0.0000

Ra-226  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.158E-05 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.158E-05 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Section C1. Purpose 

This appendix identifies and evaluates potential federal and State of California applicable or relevant and 
appropriate requirements (ARARs), based on regulations, requirements, and guidance, and sets forth the 
Department of the Navy (Navy) determinations on those potential ARARs for each remedial action 
alternative retained for detailed analysis in this radiological addendum to the “Final Feasibility Study (FS) 
Report for Parcel E, Hunters Point Shipyard, San Francisco, California” (Engineering/Remediation 
Resources Group, Inc. [ERRG], 2012).  The ARARs identified as part of this evaluation are specific to 
the radioactive chemicals and radiological components of the remedial alternatives for Parcel E, and are 
in addition to the ARARs identified in Appendix B of the Final FS Report for Parcel E.  The radiological 
components of the remedial alternatives would apply to the following radiologically impacted sites at 
Parcel E, as identified in Volume II of the Historical Radiological Assessment (Naval Sea Systems 
Command, 2004) (see Figure 3 of this radiological addendum): 

 Building 406 
 Building 414 
 Former Building 500 Series Site, 

which includes the following 
sites and surrounding area: 
 Building 500 
 Building 503 Site 
 Building 506 Site 
 Building 507 Site 
 Building 508 Site 
 Building 509 Site 
 Building 510 Site 
 Building 510A Site 
 Building 517 Site 
 Building 520 Site 
 Building 521 Site 
 Building 529 Site 

 Building 701 Site  
 Building 704 Animal Pens  
 Building 704 Former 

Radioactive Storage Yard 

 Building 707 and Kennels 
 Building 707B Site 
 Building 707C Site 
 Building 707 Triangle Area 
 Building 708 
 Building 807 Site 
 Building 810 
 Building S-719 Site (suspected incinerator site in  

IR-02 Northwest) 
 Shack 79 Site 
 Shack 80 Site 
 IR-02 (Bay Fill Area) 
 IR-03 (Former Oil Reclamation Ponds Area) 
 IR-04 (Former Scrap Yard) 
 Former Salvage Yard 
 Parcel E Shoreline 
 Piers 2 and 3 (including Building 527) 
 Sanitary Sewer System 
 Storm Drain Lines 
 Septic Sewer Lines 
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The evaluation provided in this appendix includes an initial determination of whether the potential 
ARARs actually qualify as ARARs, and a comparison for stringency between the federal and state 
regulations to identify the controlling ARARs.  The identification of ARARs is an iterative process.  The 
final determination of ARARs will be made by the Navy in the Record of Decision (ROD), after public 
review, as part of the response action selection process. 

C1.1. SUMMARY OF COMPREHENSIVE ENVIRONMENTAL RESPONSE, 
COMPENSATION, AND LIABILITY ACT AND NATIONAL OIL AND HAZARDOUS 
SUBSTANCES POLLUTION CONTINGENCY PLAN REQUIREMENTS 

Section (§) 121(d) of the Comprehensive Environmental Response, Compensation, and Liability Act of 
1980 (CERCLA) (Title 42 United States Code [U.S.C.] § 9621[d]), as amended, states that remedial 
actions on CERCLA sites must attain (or the decision document must justify the waiver of) any federal or 
more stringent state environmental standards, requirements, criteria, or limitations that are determined to 
be legally applicable or relevant and appropriate. 

Applicable requirements are those cleanup standards, standards of control, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under federal or state law that 
specifically address circumstances at a CERCLA site.  The requirement is applicable if the jurisdictional 
prerequisites of the standard show a direct correspondence when objectively compared to the conditions 
at the site.  An applicable federal requirement is an ARAR.  An applicable state requirement is an ARAR 
only if it is more stringent than federal ARARs. 

If the requirement is not legally applicable, then the requirement is evaluated to determine whether it is 
relevant and appropriate.  Relevant and appropriate requirements are those cleanup standards, standards 
of control, and other substantive environmental protection requirements, criteria, or limitations 
promulgated under federal or state law that, while not applicable, address problems or situations similar to 
the circumstances of the proposed response action and are well suited to the conditions of the site (U.S. 
Environmental Protection Agency [EPA], 1988a).  A requirement must be determined to be both relevant 
and appropriate to be considered an ARAR.  The criteria for determining relevance and appropriateness 
are listed in Title 40 Code of Federal Regulations (C.F.R.) § 300.400(g)(2) and include the following: 

 The purpose of the requirement and the purpose of the CERCLA action 
 The medium regulated or affected by the requirement and the medium contaminated or affected at 

the CERCLA site 
 The substances regulated by the requirement and the substances found at the CERCLA site 
 The actions or activities regulated by the requirement and the response action contemplated at the 

CERCLA site 
 Any variances, waivers, or exemptions of the requirement and their availability for the 

circumstances at the CERCLA site 
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 The type of place regulated and the type of place affected by the release or CERCLA action 
 The type and size of structure or facility regulated and the type and size of structure or facility 

affected by the release or proposed in the CERCLA action 
 Any consideration of use or potential use of affected resources in the requirement and the use or 

potential use of the affected resources at the CERCLA site 

According to CERCLA ARARs guidance (EPA, 1988a), a requirement may be “applicable” or “relevant 
and appropriate,” but not both.  Identification of ARARs must be done on a site-specific basis and involve 
a two-part analysis:  first, a determination of whether a given requirement is applicable; then, if it is not 
applicable, a determination of whether it is both relevant and appropriate.  When the analysis determines 
that a requirement is both relevant and appropriate, such a requirement must be complied with to the same 
degree as if it were applicable (EPA, 1988a). 

Tables included in this appendix present each potential ARAR with an initial determination of ARAR 
status (i.e., applicable, relevant and appropriate or not an ARAR).  For the determination of relevance and 
appropriateness, the pertinent criteria were examined to determine whether the requirements addressed 
problems or situations sufficiently similar to the circumstances of the response action contemplated, and 
whether the requirement was well suited to the site.  A negative determination of relevance and 
appropriateness indicates that the requirement did not meet the pertinent criteria.  Negative determinations 
are documented in the tables of this appendix.  

To qualify as a state ARAR under CERCLA and the National Oil and Hazardous Substances Pollution 
Contingency Plan (NCP), a state requirement must be: 

 A state law or regulation 
 An environmental or facility siting law or regulation 
 Promulgated (of general applicability and legally enforceable) 
 Substantive (not procedural or administrative) 
 More stringent than federal requirements 
 Identified in a timely manner 
 Consistently applied 

To constitute an ARAR, a requirement must be substantive.  Therefore, only the substantive provisions of 
requirements identified as ARARs in this analysis are considered ARARs.  Permits are considered 
procedural or administrative requirements.  Provisions of generally relevant federal and state statutes and 
regulations that were determined to be procedural or nonenvironmental, including permit requirements, 
are not considered ARARs.  CERCLA § 121(e)(1), 42 U.S.C. § 9621(e)(1), states, “No Federal, State, or 
local permit shall be required for the portion of any removal or remedial action conducted entirely on-site, 
where such remedial action is selected and carried out in compliance with this section.”  The term “on-
site” is defined for this ARAR discussion as “the areal extent of contamination and all suitable areas in 
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very close proximity to the contamination necessary for implementation of the response action” 
(40 C.F.R. § 300.5). 

Nonpromulgated advisories or guidance issued by the federal or state governments are not legally binding 
and do not have the status of ARARs.  Such requirements, however, may be useful and are “to be 
considered” (TBC).  TBC requirements (40 C.F.R. § 300.4700[g][3]) complement ARARs but do not 
override them.  They are useful for guiding decisions regarding cleanup goals or methodologies when 
regulatory standards are not available. 

Pursuant to EPA guidance (EPA, 1988a), ARARs are generally divided into three categories:  chemical-
specific, location-specific, and action-specific requirements.  This classification was developed to aid in 
identifying ARARs; some ARARs do not fall precisely into one group or another.  ARARs are identified 
on a site-specific basis for remedial actions where CERCLA authority is the basis for cleanup. 

As the lead federal agency, the Navy has primary responsibility for identifying federal ARARs at 
Hunters Point Shipyard (HPS) Parcel E.  Potential federal ARARs are discussed in Section C1.2.2.  
Pursuant to the definition of “on-site” in 40 C.F.R. § 300.5, the on-site areas that are part of this action 
include all of Parcel E. 

Identification of potential state ARARs was initiated through Navy requests that the California 
Department of Toxic Substances Control (DTSC), the San Francisco Bay Regional Water Quality Control 
Board, and the San Francisco Bay Conservation and Development Commission identify potential state 
ARARs.  Potential state ARARs for Parcel E were identified and evaluated in Appendix B of the Final FS 
Report (ERRG, 2012).  One potential state ARAR specific to radioactive chemicals or radiologically 
specific actions, California Code of Regulations (Cal. Code Regs.) Title (tit.) 17 § 30256, was identified 
for Parcel E (DTSC, 2009).   

C1.2. DESCRIPTION OF METHODOLOGY 

The process of identifying and evaluating potential federal and state ARARs is described in this 
subsection. 

C1.2.1. General 

As the lead federal agency, the Navy has primary responsibility for identification of potential ARARs for 
Parcel E.  In preparing this ARARs analysis, the Navy undertook the following measures, consistent with 
CERCLA and the NCP: 
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 Identified potential federal ARARs for each remedial action alternative in this addendum to the 
Parcel E FS Report, taking into account site-specific information for Parcel E 

 Reviewed potential ARARs identified by the state to determine whether they satisfy CERCLA 
and NCP criteria that must be met to constitute state ARARs 

 Evaluated and compared federal ARARs and their state counterparts to determine whether state 
ARARs were more stringent than the federal ARARs or were in addition to the federally required 
actions  

 Reached a conclusion as to which federal and state ARARs were the most stringent or 
“controlling” for each alternative 

Section 3.1 of the radiological addendum presents the RAO for the radiological components of the 
remedial action at Parcel E.  The RAO for remediation of the radionuclides of concern (ROCs) is based 
on the medium of concern, ROCs, potential exposure pathways, and potential ARARs.  In accordance 
with EPA guidance (EPA, 1988b), the environmental objectives should be expressed in terms of the 
medium of interest and target cleanup levels whenever possible.  Therefore, the following RAO was 
identified for remediation of ROCs in the radiologically impacted portions of Parcel E: 

 Prevent exposure to ROCs at activity levels that exceed the proposed remediation goals (RGs) for 
all potentially complete exposure pathways. 

Table 7 of the radiological addendum for Parcel E presents the proposed RG for each ROC.  The ROCs at 
Parcel E are Americium-241, Cesium-137, Cobalt-60, Tritium, Plutonium-239, Radium-226 (226Ra), 
Strontium-90, and Uranium-235.  Table 1 of the radiological addendum identifies which ROCs are 
potentially present at each radiologically impacted area at Parcel E. 

As discussed in Section 4 of the radiological addendum, the following alternatives were identified to 
address radioactive contamination at Parcel E: 

 Alternative R-1 – No Action 
 Alternative R-2 – Survey, Removal, and Disposal (with 2-foot-thick soil cover and institutional 

controls at IR-02 and IR-03) 
 Alternative R-3 – Survey, Removal, and Disposal (with 3-foot-thick soil cover and institutional 

controls at IR-02 and IR-03) 

A description of each alternative is presented in Section C4 of this appendix. 

C1.2.2. Identifying and Evaluating Federal ARARs 

The Navy is responsible for identifying federal ARARs as the lead federal agency under CERCLA and 
the NCP.  The final determination of federal ARARs will be made when the Navy issues the ROD.  The 
federal government implements a number of federal environmental statutes that are the source of potential 
federal ARARs, either in the form of the statutes or regulations promulgated thereunder.  Examples 
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include the Resource Conservation and Recovery Act (RCRA), the Clean Water Act, the Safe Drinking 
Water Act, the Toxic Substances Control Act, and their implementing regulations. 

EPA guidance recommends that the lead federal agency consult with the state when identifying state 
ARARs for remedial actions (EPA, 1988b).  In essence, the CERCLA and NCP requirements at 40 C.F.R. 
§ 300.515 for remedial actions provide that the lead federal agency request that the state identify 
chemical-specific and location-specific state ARARs upon completion of site characterization.  The 
requirements also provide that the lead federal agency request identification of all categories of state 
ARARs (chemical-, location-, and action-specific) upon completion of identification of remedial 
alternatives for detailed analysis.  As part of the agreement, the Navy is responsible for identifying 
potential federal ARARs, and DTSC is responsible for coordinating with State of California and local 
governmental agencies and identifying potential state ARARs. 
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Section C2. Chemical-Specific ARARs 

Chemical-specific ARARs are generally health- or risk-based numerical values or methodologies applied 
to site-specific conditions that result in the establishment of a cleanup goal.  Many potential ARARs 
associated with particular response alternatives (such as closure or discharge) can be characterized as 
action-specific but include numerical values or methodologies to establish them; therefore, they fit into 
both categories (chemical- and action-specific).  To simplify the comparison of numerical values, action-
specific requirements that include numerical values are included in this chemical-specific section and, if 
repeated in the action-specific section, the discussion refers back to this section. 

This section presents the ARARs determination conclusions that address numerical values for the cleanup 
of radiologically contaminated soil and radioactive waste (see discussion below) at Parcel E.  This section 
also evaluates potential ARARs for ambient air that, while not posing a risk to human health based on 
current conditions, may be affected during cleanup of radiologically contaminated soil and radioactive 
waste at Parcel E.  Potential federal and state chemical-specific ARARs are summarized in Tables C-1 
and C-2 at the end of this appendix.   

C2.1. POTENTIAL FEDERAL CHEMICAL-SPECIFIC ARARS 

NRC Licensing Regulations for Land Disposal of Radioactive Waste 

The requirements to obtain a license are not potential ARARs because they are not substantive.  The Navy 
investigates and responds to hazardous substances released from its sites in a remedial action selected 
pursuant to its authority under CERCLA §104 as amended, the Defense Environmental Restoration 
Program (10 U.S.C. § 2701, et seq.), and federal Executive Order 12580 as amended.  The Navy’s 
CERCLA remedial action selection decision will address all hazardous substances released at the site, 
including radionuclides, and will be documented in a ROD. 

Permits, licenses, or similar regulatory approvals are not required for a CERCLA response action.  More 
specifically, § 121(e)(1) of CERCLA states, “No Federal, State, or local permit shall be required for the 
portion of any removal or remedial action conducted entirely on-site, where such remedial action is 
selected and carried out in compliance with this section.”  The term “on-site” is defined as “the areal 
extent of contamination and all suitable areas in very close proximity to the contamination necessary for 
implementation of the response action” (40 C.F.R. § 300.5). 
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U.S. Nuclear Regulatory Commission (NRC) licensing requirements include those pertaining to license 
termination under both restricted and unrestricted conditions.  License termination under restricted 
conditions typically involves implementation of land use restrictions to ensure that exposure to 
unacceptable levels of radioactivity is prevented.  License termination under unrestricted conditions 
typically does not involve land use restrictions regarding exposure to radioactivity.   

The remedial alternatives evaluated in the FS Report and this radiological addendum would leave in place 
soil and waste that contains potential radioactive contamination at IR-02 and IR-03.  As a result, land use 
and activity restrictions are proposed under these alternatives to meet the RAOs, including the RAO 
specific to radioactive chemical exposure.  However, the remedial alternatives include others areas where 
all potential radioactive contamination exceeding the proposed RGs would be removed and therefore 
would not require land use and activity restrictions regarding exposure to radioactivity.  Specifically, all 
radiologically impacted areas at Parcel E, except for IR-02 and IR-03, would not, following remediation, 
require land use and activity restrictions regarding exposure to radioactivity.  IR-02 and IR-03 would 
require land use and activity restrictions to prevent exposure to ROCs at activity levels that exceed the 
proposed RGs.  Figure 3 in this radiological addendum identifies each radiologically impacted area at 
Parcel E, including IR-02 and IR-03. 

NRC Licensing Requirements for Land Disposal of Radioactive Waste (10 C.F.R. Part [pt.] 61, Subparts 
[subpts.] C and D) are not applicable because Parcel E (and the rest of HPS) is not an NRC-licensed site.  
The requirement to obtain a license is not a potential ARAR because CERCLA actions are exempt from 
procedural and administrative provisions and are exempt from having to obtain a permit of any kind.   

Substantive requirements that may be relevant and appropriate federal ARARs for all radiologically 
impacted areas at Parcel E, except for IR-02 and IR-03, are contained in subpt. C of 10 C.F.R. pt. 61.  
Subpt. C of 10 C.F.R. pt. 61 contains performance objectives for land disposal facilities, including 
exposure limitations for members of the public and implementation of mechanisms to protect inadvertent 
intrusion into the disposal site.  The substantive provisions of the following specific 10 C.F.R. pt. 61, 
subpt. C requirements are potentially relevant and appropriate for all radiologically impacted areas at 
Parcel E, except for IR-02 and IR-03: 

“Concentrations of radioactive material which may be released to the general 
environment in ground water, surface water, air, soil, plants, or animals must not result in 
an annual dose exceeding an equivalent of 25 millirem to the whole body, 75 millirem to 
the thyroid, and 25 millirem to any other organ of any member of the public.  Reasonable 
effort should be made to maintain releases of radioactivity in effluents to the general 
environment as low as is reasonably achievable” (10 C.F.R. § 61.41). 



Section C2 Chemical-Specific ARARs 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-C_ARARs\AppC_ARARs.docx 

C-9 

NRC Standards for Protection Against Radiation 

The substantive radiological criteria for termination of a license for an existing NRC-licensed, radioactive 
waste-contaminated site when future unrestricted use is proposed are found at 10 C.F.R. § 20.1402.  
These regulations provide that a site will be considered acceptable for unrestricted use if the residual 
radioactivity that is distinguishable from (i.e., above) background radiation results in a total effective 
dose equivalent (TEDE) to an average member of the critical group that does not exceed 25 millirems 
per year (mrem/y) (or 0.25 millisievert per year)—including that contributed from groundwater sources 
of drinking water, and that the residual radioactivity has been reduced to levels that are as low as 
reasonably achievable.  The TEDE is the sum of the deep-dose equivalent (for external exposures) and the 
committed effective dose equivalent (for internal exposures).  These criteria apply only to ancillary 
surface facilities that support radioactive waste disposal activities regulated, as discussed earlier, under 
10 C.F.R. pt. 61.   

The substantive provisions of 10 C.F.R. § 20.1402 are potentially relevant and appropriate for all 
radiologically impacted areas except IR-02 and IR-03.  At these areas, potential radioactive contamination 
exceeding the proposed RGs would be removed, thus these areas would not require land use restrictions 
regarding exposure to radioactivity.  EPA does not believe this NRC requirement is protective of human 
health and the environment, and believes that the proposed RGs are more protective. 

NRC Radiation Dose Limits for Individual Members of the Public 

Radiation dose limits for the public are required in the substantive provisions of 10 C.F.R. § 20.1301.  
This section requires that the TEDE to individual members of public not exceed 100 mrem/y from 
licensed operations. 

The remedial alternatives for Parcel E include leaving radioactive waste on site but, as previously 
discussed, Parcel E (and the rest of HPS) is not an NRC-licensed site.  Because the remedial alternatives 
are similar to the regulated activity of closure of a licensed waste disposal site, the substantive provisions 
of 10 C.F.R. § 20.1301 are potentially relevant and appropriate. 

Uranium Mill Tailings Radiation Control Act 

The Uranium Mill Tailings Radiation Control Act (UMTRCA) standards are not applicable because 
Parcel E (and the rest of HPS) is not a mill site to which UMTRCA standards specifically apply.  Specific 
UMTRCA requirements are therefore evaluated as to whether they are potentially relevant and 
appropriate for the remedial action at Parcel E. 

Substantive requirements for cleanup of radioactive contaminants are found in UMTRCA standards for 
land and buildings contaminated with residual radioactive materials from inactive uranium processing 
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sites.  Dose limits for 226Ra in soil are found at 40 C.F.R. § 192.12(a), which states that as a result of 
residual radioactive materials from any designated processing site: 

(a) The concentration of 226Ra in land averaged over any area of 100 square meters shall not exceed 
the background level by more than:  
(1) 5 picocuries per gram (pCi/g), averaged over the first 15 centimeters (cm) of soil below the 

surface, and 
(2) 15 pCi/g, averaged over 15-cm-thick layers of soil, more than 15 cm below the surface.  

The substantive provisions of 40 C.F.R. §§ 192.12(a) and 192.32(b)(2) are potentially relevant and 
appropriate for all radiologically impacted areas except IR-02 and IR-03.  At these areas, potential 
radioactive contamination exceeding the proposed RGs would be removed, thus the areas would not 
require land use restrictions regarding exposure to radioactivity.   

The criteria at 10 C.F.R. pt. 40 Appendix A, Part I, Criterion 6(6) provide a benchmark approach for 
setting radionuclide cleanup levels as a supplement to 40 C.F.R. pt. 192, and are applicable only if 
40 C.F.R. pt. 192 has been identified as an ARAR. 

The substantive provisions of 40 C.F.R. § 192.12(b)(1), 192.12(b)(2), and 192.41(b) are determined to be 
potentially relevant and appropriate to the remedial alternatives at Parcel E because they contemplate 
excavation of material with radiological contamination that may produce the dose levels described in the 
regulations. 

National Emissions Standards for Hazardous Air Pollutants Requirements for Radionuclides 

Emission limitations are provided under National Emissions Standards for Hazardous Air Pollutants 
(NESHAPs) for facilities owned or operated by U.S. Department of Energy (DOE) that emit 
radionuclides other than radon-222 and radon-220 into the air.  Under 40 C.F.R. pt. 61 subpt. H § 61.92, 
emissions of radionuclides into ambient air from DOE facilities shall not exceed those amounts that 
would cause any member of the public to receive in any year an effective dose equivalent of 10 mrem/y. 

Under 40 C.F.R. pt. 61 subpt. I § 61.102, emissions of iodine into ambient air from a facility regulated 
under this subpart shall not exceed those amounts that would cause any member of the public to receive in 
any year an effective dose equivalent of 3 mrem/y.  Similarly, emissions of all radionuclides (including 
iodine) shall not exceed amounts that would cause an effective dose equivalent of 10 mrem/y. 

These requirements are limited to the cleanup action at a CERCLA site.  Part II of the CERCLA 
Compliance with Other Laws Manual states (EPA, 1988a): 
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“…these subparts (Subparts H and I) would not be applicable or relevant and appropriate 
for airborne emissions from residual contamination after cleanup, when the facility is no 
longer in operation (the standards were developed to limit radiation doses caused by 
operations that yield a beneficial product).” 

Therefore, after removal or handling of radionuclide waste at a site, the requirements under subpts. H and 
I of 40 C.F.R. pt. 61 are not potential ARARs. 

C2.2. POTENTIAL STATE CHEMICAL-SPECIFIC ARARS 

Cal. Code Regs. tit. 17, division 1, chapter 5, subchapter 4, group 3, – Standards for Protection 
Against Radiation 

The State of California identified, in conjunction with the FS Report for Parcel E (DTSC, 2009), Cal. 
Code Regs. tit. 17 § 30256 as a potential state ARAR specific to radioactive chemicals.  The Navy 
evaluated Cal. Code Regs. tit. 17 § 30256 to determine whether it satisfies CERCLA and NCP criteria 
that must be met to constitute state ARARs.   

The Navy and EPA do not agree that Cal. Code Regs. tit. 17 § 30256 satisfies promulgated criteria, 
specified in CERCLA and the NCP, for a state chemical-specific ARAR.  The Navy determined that it is 
not an ARAR for the Parcel E CERCLA remedy because it is not (1) substantive, (2) either “applicable” 
or “relevant and appropriate,” or (3) more stringent than federal standards.  A state law or regulation must 
satisfy all of these criteria in order to meet CERCLA and NCP requirements for state ARARs and does 
not qualify as a state ARAR if any one of them is not satisfied.  The Navy has prepared, in consultation 
with EPA counsel, the following specific input regarding Cal. Code Regs. tit. 17 § 30256, which is also 
presented in Table C-2.    

The State regulation at Cal. Code Regs. tit. 17§ 30256 is not substantive. 

The Navy and EPA assert that Cal. Code Regs. tit. 17 § 30256 is not substantive.  These regulations 
describe the process by which California Department of Public Health (CDPH) makes its decisions to 
terminate a specific license and therefore, read in that context, the three criteria of Subsection 30256 (k) 
should be characterized as procedural rather than substantive.  The Navy does not have a State license 
administered by CDPH nor were any of the activities subject to State license requirements (see discussion 
above regarding “applicability”).  Even if the criteria were considered substantive, the NCP (40 C.F.R. § 
300.400[g]) specifies that substantive provisions of promulgated regulatory requirements must be either 
“applicable” or “relevant and appropriate” to qualify as ARARs for CERCLA cleanup actions.   

The State regulation at Cal. Code Regs. tit. 17§ 30256 is not applicable. 

The Navy and EPA assert that Cal. Code Regs. tit. 17 § 30256 is not “applicable” because these 
regulations by their express terms apply to facilities licensed by the State of California that are 
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undergoing a license termination process.  The remediation of Parcel E under CERCLA is not part of a 
decommissioning or license termination procedure nor has any State license ever been issued because 
California laws and regulations regarding possession of radioactive materials do not apply to land 
possessed by the federal government. 

The CDPH website acknowledges that CDPH does not regulate U.S. Department of Defense (DoD) sites: 

“While owned by the Federal government, DoD facilities are not under the radiological 
control of the State of California, but when property is to be transferred to parties other 
than U.S. government agencies, California’s radiation regulations are then enforceable.  
Therefore decommissioning standards used for radioactive materials licenses in 
California are applied to the clean-up efforts at the military facilities.”1 

CDPH suggests in its comments that the regulations should be considered “applicable” ARARs because, 
although they are not applicable now, they would or might become applicable if the property were 
conveyed to a non-federal entity.  The Navy and EPA disagree and assert that (1) CERCLA requires the 
decision-maker to evaluate ARARs at the time the remedy is selected; (2) these regulations are not 
applicable ARARs for the reasons noted above; and (3) the Navy will still own the site at the time the 
remedy is selected.  Prospective future changes in jurisdiction cannot serve as a basis for identifying 
applicable ARARs.  CDPH currently lacks subject matter jurisdiction over the property and may never 
obtain subject matter jurisdiction if the Navy retains title or transfers the property to another federal 
department or agency.  Therefore, the Navy does not consider the regulation to be an “applicable” ARAR. 

The State regulation at Cal. Code Regs. tit. 17§ 30256 is not relevant and appropriate. 

The Navy and EPA also assert that Cal. Code Regs. tit. 17 § 30256 is not “relevant and appropriate” 
because standards for decommissioning a licensed facility are not “appropriate” for Parcel E because they 
do not address a set of circumstances similar to the remediation of Parcel E.  The NCP specifies a series 
of factors to be used to compare the proposed CERCLA action with potential ARARs to determine if a 
requirement is both “relevant” and “appropriate” (40 C.F.R. § 300.400[g][2]).  The activity addressed by 
the CDPH regulation can be distinguished from the selected remedial action for Parcel E on a number of 
bases, including the medium addressed, type of action/activity regulated, and type of place regulated (see 
40 C.F.R. §§ 300.400[g][2][ii], [iv], and [vi]). 

More specifically, the license termination process described in the regulation appears to be intended to 
reach the conclusion that the facility is suitable for release for unrestricted use.  This requirement is one 
among a detailed set of requirements for the “cradle to grave” management of licensed radiological 
material that were never applied to Parcel E.  The radionuclides addressed in Parcel E were not subject to 

                                                      
1 http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/DOD.aspx 

http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/DOD.aspx
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such regulatory controls when they were utilized by the Navy or when they were released into the 
environment, thus the CERCLA response must address very different issues (for example, very high 
volume of potentially impacted soil, low concentrations of radionuclides in soil, high cost of removal, 
etc.). 

CDPH appears to have focused their comments (as detailed in Appendix E of this radiological addendum) 
upon perceived similarities of purpose of the State regulations and the CERCLA response action pursuant 
to the factor at 40 C.F.R. §300.400(g)(2)(i) rather than the three factors at 40 C.F.R. §§ 300.400(g)(2)(ii), 
(iv), and (vi) that are identified in the previous paragraph.  The Navy and EPA determinations under those 
three factors are sufficient in and of themselves to support the conclusion that the regulation is not 
“relevant and appropriate.”  There is no requirement in §300.400(g)(2) that the Navy or EPA make 
specific findings for each of the eight factors listed in §§300.400(g)(2)(i) through (viii) for each potential 
state ARAR.  The criteria are to be examined “where pertinent” with pertinence “depending, in part, on 
whether a requirement addresses a chemical, location, or action.” 

Furthermore, the Navy and EPA do not agree with CDPH’s assertions about the similarity of purpose.  
Although CERCLA response action and the State regulations share the broad goal of protecting human 
health and the environment, they operate in a very different manner and address different site conditions.   

CDPH further asserts that the threshold for determining under State law if a license or exemption is 
required when a licensed entity pursues a license termination is similar to the questions of whether a 
license or exemption is required when an entity takes possession of a site that has been contaminated by 
the previous owner.  This is a general procedural and jurisdictional issue under State law and is unrelated 
to the question as to whether or not these specific regulations are “relevant and appropriate” under 
CERCLA and the NCP.   

The State regulation at Cal. Code Regs. tit. 17§ 30256 is not more stringent than federal standards. 

The Navy and EPA assert that Cal. Code Regs. tit. 17 § 30256(k) is not more stringent than risk-based 
cleanup levels because the standard requiring “reasonable effort to eliminate residual radioactive 
contamination” is by its terms flexible and cannot be assumed to require a more stringent cleanup than the 
selected CERCLA remedial action.  CDPH, in recent correspondence on the CERCLA cleanup at HPS 
Parcel C (CDPH, 2010), has asserted that the regulation provides for cleanup to background.  The 
regulation does not require cleanup to background conditions and elimination of residual contamination; 
furthermore, it can be interpreted to require a “reasonable effort” to eliminate residual contamination 
regardless of risk.  Cal. Code Regs. tit. 17 § 30256 (k) neither contains a numerical standard nor describes 
a narrative standard that would inform the question of whether (or what quantity of) radiological material 
can remain at the site.  If there were a means to derive an objective standard from § 30256(k), that 
standard has not been identified by the State.  Without an identified objective standard, there can be no 
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basis for asserting that the requirement is more stringent than the CERCLA risk-based standards for 
Parcel E. 

In summary, CDPH has provided no evidence that their regulations are more stringent than federal 
ARARs and CERCLA risk-based cleanup levels.   
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Section C3. Location-Specific ARARs 

Potential location-specific ARARs were identified and evaluated in the Final FS Report for Parcel E 
(ERRG, 2012), and no additional location-specific ARARs have been identified based on the 
radiological-specific components of the remedial alternatives. 
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Section C4. Action-Specific ARARs 

The Navy is evaluating alternatives for the remediation of radionuclides at Parcel E.  As discussed in 
Section C1, the remedial alternatives evaluated in this radiological addendum identify actions that are 
needed to meet the RAO for radioactively contaminated media.  The remedial alternatives are 
summarized in Section C4.1.  Potential action-specific ARARs were identified and evaluated in the Final 
FS Report for Parcel E (ERRG, 2012), and Section C4.2 identifies additional action-specific ARARs 
based on the radiological-specific components of the remedial alternatives. 

All of the potential action-specific ARARs for radiological-specific components of the remedial 
alternatives also contain chemical-specific requirements and were discussed in Section C2 and Tables C-1 
and C-2.  Table C-3, included at the end of this appendix, identifies other federal action-specific 
requirements that were evaluated and determined to not be potential ARARs.  No additional potential 
state ARARs specific to radiological-specific actions were identified. 

C4.1. REMEDIAL ALTERNATIVES FOR RADIONUCLIDES 

Three radiological remedial alternatives were evaluated for Parcel E.  The action-specific requirements 
identified for Alternatives R-2 and R-3 are also identified as chemical-specific ARARs in this appendix.  
These potential ARARs pertain to Alternatives R-2 and R-3. 

C4.1.1. Alternative R-1 – No Action  

Under Alternative R-1, no remedial action would be taken.  Radiologically impacted sites would be left as 
is without implementing any response actions (for example, monitoring, institutional controls, 
containment, or removal).  The no action alternative is included throughout the FS process as required by 
the NCP to provide a baseline for comparison with and evaluation of other alternatives.  There is no need 
to identify action-specific ARARs for the no action alternative because ARARs apply to “any removal or 
remedial action conducted entirely on-site” and “no action” is not a removal or remedial action. 

C4.1.2. Alternative R-2 – Survey, Removal, and Disposal (with 2-foot-thick soil cover and 
institutional controls at IR-02 and IR-03) 

Alternative R-2 would involve (1) scoping or characterization surveys in accordance with Multi-Agency 
Radiation Survey and Site Investigation Manual (MARSSIM) and consistent with the recommendations 
in the Historical Radiological Assessment (HRA); (2) excavation and off-site disposal of soil, sediment, 
and debris containing ROCs exceeding the RGs, as identified during scoping or characterization surveys; 
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(3) decontamination and/or demolition of structures containing elevated radioactivity, as identified during 
scoping or characterization surveys; (4) final status surveys in accordance with MARSSIM; and (5) a  
2-foot-thick soil cover, shoreline protection, institutional controls, and groundwater monitoring to address 
residual radioactivity at IR-02 and IR-03.   

C4.1.3. Alternative R-3 – Survey, Removal, and Disposal (with 3-foot-thick soil cover and 
institutional controls at IR-02 and IR-03) 

Alternative R-3 would involve (1) scoping or characterization surveys in accordance with MARSSIM and 
consistent with the recommendations in the HRA; (2) excavation and off-site disposal of soil, sediment, 
and debris containing ROCs exceeding the RGs, as identified during scoping or characterization surveys; 
(3) decontamination and/or demolition of structures containing elevated radioactivity, as identified during 
scoping or characterization surveys; (4) final status surveys in accordance with MARSSIM; and (5) a  
3-foot-thick soil cover, shoreline protection, institutional controls, and groundwater monitoring to address 
residual radioactivity at IR-02 and IR-03.   

C4.2. POTENTIAL FEDERAL ACTION-SPECIFIC ARARS FOR REMEDIAL 
ALTERNATIVES R-2 AND R-3 

As discussed in Section C2.3, the substantive provisions of the following requirements are relevant and 
appropriate for all radiologically impacted areas at Parcel E, except for IR-02 and IR-03.  At these areas, 
potential radioactive contamination exceeding the proposed RGs would be removed; therefore, these 
areas would not require land use restrictions regarding exposure to radioactivity 

 40 C.F.R. §§ 192.12(b)(1) and 192.41(b)  
 40 C.F.R. § 192.12(b)(2) 
 40 C.F.R. §§ 192.12(a) and 192.32(b)(2)  
 10 C.F.R. § 20.1301 
 10 C.F.R. § 20.1402 

The substantive provisions of the requirements summarized below are identified in Section C2.3 and are 
accepted as potential ARARs for IR-02, including sanitary sewer, storm drain, and septic sewer lines 
within IR-02, and IR-03, which will be transferred with engineering and institutional controls for 
radioactive chemicals.   

 40 C.F.R. §§ 192.12(b)(1) and 192.41(b)  
 40 C.F.R. § 192.12(b)(2) 
 10 C.F.R. § 20.1301 
 10 C.F.R. § 61.41 
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Table C-1. Potential Federal Chemical-Specific ARARs for Radionuclidesa 

Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL 

Uranium Mill Tailings Radiation Control Act (42 U.S.C., ch. 88, § 192.02, 192.12(a,b), and 192.42)c 
Standards for cleanup of land and buildings contaminated 
with radium-226, radium-228, and thorium from inactive 
uranium processing sites. 
As a result of residual radioactive materials from any 
designated processing site: 
(a)  The concentration of radium-226 in land averaged 

over any area of 100 square meters shall not exceed 
the background level by more than: 
(1)  5 pCi/g, averaged over the first 15 cm of soil 

below the surface, and 
(2)  15 pCi/g, averaged over 15-cm-thick layers of 

soil more than 15 cm below the surface. 

UMTRCA sites  40 C.F.R. 
§§ 192.12(a) and 192.32(b)(2) 

Relevant and 
appropriate 

Not applicable because Parcel E is not an 
UMTRCA site, but is potentially relevant and 
appropriate for sites with soil contaminated 
with radioactive waste. 
The surface and subsurface concentration of 
5 pCi/g is potentially relevant and appropriate 
for all radiologically impacted areas at Parcel 
E, except for IR-02 and IR-03.  These areas, 
following remediation of ROCs exceeding the 
proposed RGs, will not require land use 
restrictions regarding exposure to 
radioactivity.  Not an ARAR for radiologically 
impacted areas (IR-02 and IR-03) that will be 
transferred with engineering and institutional 
controls for radioactive chemicals.  

In any occupied or habitable building, the objective of the 
remedial action shall be, and reasonable effort shall be 
made to achieve, an annual average (or equivalent) radon 
decay product concentration (including background) not 
to exceed 0.02 WL. In any case, the radon decay product 
concentration (including background) shall not exceed 
0.03 WL.  Provisions applicable to radon-222 shall also 
apply to radon-220. 

UMTRCA sites  40 C.F.R. §§ 192.12(b)(1) and 
192.41(b) 

Relevant and 
appropriate 

Not applicable because Parcel E is not an 
UMTRCA site.  Potentially relevant and 
appropriate because the alternatives will 
result in excavation of material with 
radiological contamination that may produce 
this level of dose. 

Concentration limits for cleanup of gamma radiation in 
buildings at inactive uranium processing sites designated 
for remedial action. 
In any occupied or habitable building, the level of gamma 
radiation shall not exceed the background level by more 
than 20 microroentgens per hour. 

UMTRCA sites  40 C.F.R. § 192.12(b)(2) Relevant and 
appropriate  

Not applicable because Parcel E is not an 
UMTRCA site.  Potentially relevant and 
appropriate because the alternatives will 
result in excavation of material with 
radiological contamination that may produce 
this level of dose. 
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

Radiological Criteria for License Termination 
A site will be considered acceptable for unrestricted use if 
residual radioactivity that is distinguishable from 
background radiation results in a TEDE to an average 
member of the critical group that does not exceed 
25 mrem/y, including that from groundwater sources of 
drinking water, and that the residual radioactivity has 
been reduced to ALARA. 

Existing NRC-
licensed site 

10 C.F.R. § 20.1402 Relevant and 
appropriate 

Not applicable because Parcel E is not an 
NRC-licensed site.  This ARAR is potentially 
relevant and appropriate for all radiologically 
impacted areas at Parcel E, except for IR-02 
and IR-03.  These areas, following 
remediation of ROCs exceeding the proposed 
RGs, will not require land use restrictions 
regarding exposure to radioactivity.  EPA 
does not believe this NRC regulation is 
protective of human health and the 
environment, and believes the proposed RGs 
are more protective. 
Not an ARAR for radiologically impacted 
areas (IR-02 and IR-03) that will be 
transferred with engineering and institutional 
controls for radioactive chemicals. 

A site will be considered acceptable for license 
termination under restricted conditions if: 
(a) The licensee can demonstrate that further reductions 
in residual radioactivity necessary to comply with the 
provisions of § 20.1402 would result in net public or 
environmental harm or were not being made because the 
residual levels associated with restricted conditions are 
ALARA.  Determination of the levels that are ALARA must 
consider any detriments, such as traffic accidents, 
expected to potentially result from decontamination and 
waste disposal. 
(b) The licensee has made provisions for legally 
enforceable institutional controls that provide reasonable 
assurance that the TEDE from residual radioactivity 
distinguishable from background to the average member 
of the critical group will not exceed 25 mrem (0.25 mSv) 
per year.  

Existing NRC-
licensed site 

10 C.F.R. 
§ 20.1403(a),(b),(c),(d),(e) 

Not an ARAR This NRC requirement is not applicable 
because Parcel E is being remediated 
pursuant to CERCLA rather than pursuant to 
a decommissioning plan required by NRC 
licensing regulations.  The requirement is not 
relevant and appropriate because it does not 
address a set of circumstances similar to the 
remediation of Parcel E under CERCLA.  The 
NCP specifies a series of factors to be used 
to compare the proposed CERCLA action 
with potential ARARs to determine if a 
requirement is both relevant and appropriate 
(40 CFR § 300.400[g][2]).  The requirements 
can be distinguished from the selected 
remedial action for the site based on a 
number of factors, including the medium 
addressed, type of action/activity regulated, 
and type of place regulated.   
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

Radiological Criteria for License Termination (continued) 
(c) The licensee has provided sufficient financial 
assurance to enable an independent third party, including 
a governmental custodian of a site, to assume and carry 
out responsibilities for any necessary control and 
maintenance of the site.  Acceptable financial assurance 
mechanisms are: 

(1) funds placed into an account segregated from the 
licensee's assets and outside the licensee's 
administrative control as described in § 30.35(f)(1) of 
this chapter; 
(2) surety method, insurance, or other guarantee 
method as described in § 30.35(f)(2) of this chapter; 
(3) a statement of intent in the case of federal, state, or 
local government licensees, as described in § 
30.35(f)(4) of this chapter; or 
(4) when a governmental entity is assuming custody 
and ownership of a site, an arrangement that is 
deemed acceptable by such governmental entity. 

(d) The licensee has submitted a decommissioning plan 
or LTP to the Commission indicating the licensee's intent 
to decommission in accordance with §§ 30.36(d), 
40.42(d), 50.82 (a) and (b), 70.38(d), or 72.54 of this 
chapter, and specifying that the licensee intends to 
decommission by restricting use of the site.  The licensee 
shall document in the LTP or decommissioning plan how 
the advice of individuals and institutions in the community 
who may be affected by the decommissioning has been 
sought and incorporated, as appropriate, following 
analysis of that advice. 

(see above) (see above) (see above) This requirement is one among a detailed set 
of requirements for the “cradle to grave” 
management of licensed radiological material 
that were never applied to Hunters Point 
Shipyard.  The radionuclides addressed in 
Parcel E were not subject to such regulatory 
controls when they were utilized by the Navy 
or when they were released into the 
environment and, hence, present very 
different issues (i.e., very high volume of 
potentially impacted soil, low concentrations 
of radionuclides in the soil, high cost of 
removal, etc.).  Furthermore, this requirement 
would not be carried forward in the CERCLA 
process even if it did qualify as an ARAR 
because it is not more stringent than the 
CERCLA risk-based remediation goal.  
Therefore, these regulations will not be 
carried forward in the CERCLA process as 
potential federal ARARs.  
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

Radiological Criteria for License Termination (continued) 
(1) Licensees proposing to decommission by restricting 
use of the site shall seek advice from such affected 
parties regarding the following matters concerning the 
proposed decommissioning: 

(i) Whether provisions for institutional controls 
proposed by the licensee; 

(A) will provide reasonable assurance that the 
TEDE from residual radioactivity distinguishable 
from background to the average member of the 
critical group will not exceed 25 mrem (0.25 mSv) 
TEDE per year; 
(B) will be enforceable; and 
(C) will not impose undue burdens on the local 
community or other affected parties. 

(ii) Whether the licensee has provided sufficient 
financial assurance to enable an independent third 
party, including a governmental custodian of a site, to 
assume and carry out responsibilities for any 
necessary control and maintenance of the site. 

(2) In seeking advice on the issues identified in 
§ 20.1403(d)(1), the licensee shall provide for: 

(i) participation by representatives of a broad cross 
section of community interests who may be affected by 
the decommissioning; 
(ii) an opportunity for a comprehensive, collective 
discussion on the issues by the participants 
represented; and 
(iii) a publicly available summary of the results of all 
such discussions, including a description of the 
individual viewpoints of the participants on the issues 
and the extent of agreement and disagreement among 
the participants on the issues. 

(see above) (see above) (see above) (see above) 
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

Radiological Criteria for License Termination (continued) 
(e) Residual radioactivity at the site has been reduced so 
that if the institutional controls were no longer in effect, 
there is reasonable assurance that the TEDE from 
residual radioactivity distinguishable from background to 
the average member of the critical group is as low as 
reasonably achievable and would not exceed either: 

(1) 100 mrem (1 mSv) per year; or 
(2) 500 mrem (5 mSv) per year provided the 
licensee: 

(i) demonstrates that further reductions in residual 
radioactivity necessary to comply with the 100 
mrem/y (1 mSv/y) value of paragraph (e)(1) of 
this section are not technically achievable, would 
be prohibitively expensive, or would result in net 
public or environmental harm; 
(ii) makes provisions for durable institutional 
controls; 
(iii) provides sufficient financial assurance to 
enable a responsible government entity or 
independent third party, including a governmental 
custodian of a site, both to carry out periodic 
rechecks of the site no less frequently than every 
5 years to ensure that the institutional controls 
remain in place as necessary to meet the criteria 
of § 20.1403(b) and to assume and carry out 
responsibilities for any necessary control and 
maintenance of those controls.  Acceptable 
financial assurance mechanisms are those in 
paragraph (c) of this section. 

(see above) (see above) (see above) (see above) 
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

Radiological Criteria for License Termination (continued) 
Alternate criteria are allowed for license termination as 
long as assurance is provided that public health and 
safety would continue to be protected, and that it is 
unlikely that the dose from all manmade sources 
combined, other than medical, would be more than the 
100-mrem/y limit of Subpart D, by submitting an analysis 
of possible sources of exposure; to the extent practical 
restrictions on site use are employed in accordance with 
the provisions of § 20.1403 in minimizing exposures at 
the site; and doses are reduced to ALARA levels, taking 
into consideration any detriments such as traffic accidents 
expected to potentially result from decontamination and 
waste disposal. 

Existing NRC-
licensed site 

10 C.F.R. § 20.1404(a)(1), (2), 
and (3) 

Not an ARAR This NRC requirement is not applicable 
because Parcel E is being remediated 
pursuant to CERCLA rather than pursuant to 
a decommissioning plan required by NRC 
licensing regulations.  The requirement is not 
relevant and appropriate because it does not 
address a set of circumstances similar to the 
remediation of Parcel E under CERCLA.  The 
NCP specifies a series of factors to be used 
to compare the proposed CERCLA action 
with potential ARARs to determine if a 
requirement is both relevant and appropriate 
(40 CFR § 300.400[g][2]).  The requirements 
can be distinguished from the selected 
remedial action for the site based on a 
number of factors, including the medium 
addressed, type of action/activity regulated, 
and type of place regulated.   
This requirement is one among a detailed set 
of requirements for the “cradle to grave” 
management of licensed radiological material 
that were never applied to Hunters Point 
Shipyard.  The radionuclides addressed in 
Parcel E were not subject to such regulatory 
controls when they were utilized by the Navy 
or when they were released into the 
environment and, hence, present very 
different issues (i.e., very high volume of 
potentially impacted soil, low concentrations 
of radionuclides in the soil, high cost of 
removal, etc.).   
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

Radiological Criteria for License Termination 
(see above) (see above) (see above) (see above) Furthermore, this requirement would not be 

carried forward in the CERCLA process even 
if it did qualify as an ARAR because it is not 
more stringent than the CERCLA risk-based 
remediation goal.  Therefore, these 
regulations will not be carried forward in the 
CERCLA process as potential federal 
ARARs. 

Requires that the TEDE to individual members of public 
not exceed 0.1 rem from licensed operation, construction, 
operation, and decommissioning of commercial reactors 
and fuel cycle facilities; possession, use, processing, 
exporting, and certain aspects of transporting nuclear 
materials and waste; and siting, design, construction, 
operations, and closure of waste disposal sites. 

Existing NRC-
licensed site 

10 C.F.R. § 20.1301 Relevant and 
appropriate 

Not applicable because Parcel E is not an 
NRC-licensed site.  Potentially relevant and 
appropriate because the proposed remedial 
alternatives leave potential radiological 
contamination on site. 

Performance objectives for the land disposal of LLRW.  
Concentrations of radioactive material that may be 
released to the general environment must not result in an 
annual dose exceeding 25 mrem to the body or any organ 
of a member of the general public. 

Existing NRC-
licensed LLRW 

disposal site 

10 C.F.R. § 61.41 Relevant and 
appropriate 

Not applicable because Parcel E is not an 
NRC-licensed site.  Potentially relevant and 
appropriate for radiologically impacted areas 
(IR-02 and IR-03) that will be transferred with 
engineering and institutional controls for 
radioactive chemicals. 
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

Uranium Mill Tailings Radiation Control Act (42 U.S.C., ch. 88, § 192.02, 192.12(a,b), 192.42)c 

Control of residual radioactive materials shall be designed 
to:  
 be effective for up to 1,000 years, to the extent 

reasonably achievable, and in any case for at least 
200 years; and 

 provide reasonable assurance that releases of 
radon-222 from residual radioactive material to the 
atmosphere will not: 
(1) Exceed an average release rate of 20 picocuries 
per square meter per second.  This average shall 
apply over the entire surface of the disposal site and 
over at least a 1-year period.  Radon will come from 
both residual radioactive materials and from 
materials covering them.  Radon emissions from the 
covering materials should be estimated as part of 
developing a remedial action plan for each site.  The 
standard, however, applies only to emissions from 
residual radioactive materials to the atmosphere.  
Or, 
(2) Increase the annual average concentration of 
radon-222 in air at or above any location outside the 
disposal site by more than 0.5 pCi/L. 

Inactive uranium 
processing sites 

40 C.F.R. § 192.02(a),(b) Not an ARAR Not applicable since Parcel E was not a 
uranium processing site.  Not relevant and 
appropriate because the criteria for releases 
of radon-222 from residual radiological 
material into the atmosphere would not be 
exceeded at Parcel E.  This determination is 
based on measurements collected during the 
Phase I surface confirmation radiation survey. 
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
AIR 

NESHAPs under CAA that Apply to Radionuclides 
Emissions of radionuclides to ambient air from DOE 
facilities shall not exceed those amounts that would cause 
any member of the public to receive in any year an 
effective dose equivalent of  
10 mrem/y. 

Facility owned or 
operated by the 
DOE that emits 
any radionuclide 
other than radon-
222 and radon-
220 into the air. 

40 C.F.R. pt. 61, subpt. H,  
§ 61.92 

Relevant and 
appropriate 

Not applicable because Parcel E is not a 
DOE site, but may be relevant and 
appropriate if there is the potential for 
airborne emissions of radionuclides other 
than radon.  Only an ARAR until cleanup 
action is completed.  Not an ARAR for 
residual contamination after cleanup. 

Emissions of radionuclides, including iodine, to ambient 
air from a facility regulated under this subpart shall not 
exceed those amounts that would cause any member of 
the public to receive in any year an effective dose 
equivalent of 10 mrem/y.  Emissions of iodine to ambient 
air from a facility regulated under this subpart shall not 
exceed those amounts that would cause any member of 
the public to receive in any year an effective dose 
equivalent of 3 mrem/y. 

Facilities owned 
or operated by 

any federal 
agency other 
than the DOE 

and not licensed 
by the NRC. 

40 C.F.R. pt. 61 subpt. I, § 
61.102 

Applicable The requirements are applicable because 
fugitive dust may be generated during 
implementation of the remedial action at 
Parcel E.  Exposure to the public from 
remedial action operations at Parcel E is not 
likely to exceed 10 mrem/y because of the 
following reasons: 
(1) the concentrations of any radionuclide in 
dust are relatively low as previously 
measured in air samples, and 
(2) the concentration of any radionuclide in 
dust will be reduced by use of engineering 
controls such as wetting of soils. 

GROUNDWATER 
MCLs for radionuclides 
• Combined radium-226 and radium-228 – 5 pCi/L 
• Gross alpha (including radium-226 but excluding 

radon and uranium) – 15 pCi/L 
• Tritium – 20,000 pCi/L 
• Strontium-90 – 8 pCi/L 
• Beta and photon – 4 mrem/y 
• Uranium – 30 μg/L 

Potentially 
contaminated 
groundwater 

within the 
boundaries of the 
response action 
designated for 
beneficial use. 

40 C.F.R. § 141.66 Not an ARAR Not an ARAR because groundwater at Parcel 
E has not been impacted by radionuclides at 
activities that warrant evaluation in this 
radiological addendum. 
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SURFACE WATER 

Concentration limits for liquid effluent from facilities that 
extract and process uranium, radium, and vanadium ores: 

Radium-226 (dissolved) 
10.0 pCi/L maximum per day 
3.0 pCi/L average 30 days 

Radium-226 (total)  
30.0 pCi/L maximum per day 
10.0 pCi/L average 30 days 

Uranium  
4.0 mg/L maximum per day 
2.0 mg/L average 30 days 

Discharges to 
surface water 

from mines and 
mills producing 

uranium, radium, 
and vanadium 

ores. 

40 C.F.R. pt. 440, subpt. C, §§ 
440.32 and 440.33 

Not an ARAR Not applicable because Parcel E is not a 
mine or mill.  Not relevant and appropriate 
because the type of activity regulated (point 
source discharges) does not match any 
element of the proposed response actions. 

Notes: 
a  The potential chemical-specific ARARs also contain action-specific requirements; these potential ARARs are not repeated in the action-specific ARAR tables. 
b Only the substantive provisions of the requirements cited in this table are potential ARARs. 
c  Statutes and policies, and their citations, are provided as headings to identify general categories of potential ARARs for the convenience of the reader; listing the statutes and policies does not indicate that the 

Navy accepts the statutes or policies in their entirety as potential ARARs.  Specific potential ARARs are addressed in the table below each general heading; only pertinent substantive requirements of the 
specific citations are considered potential ARARs 

§ = section 
μg/L = microgram per liter 
ALARA = as low as reasonable achievable 
ARAR = applicable or relevant and appropriate requirement 
CAA = Clean Air Act 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act 
C.F.R. = Code of Federal Regulations 
ch. = chapter 
cm = centimeter  
DOE = U.S. Department of Energy 
EPA = U.S. Environmental Protection Agency 
LLRW = low-level radioactive waste 
LTP = License Termination Plan 
MCLs = maximum contaminant levels 
mg/L = milligrams per liter 
mrem = millirem 

mrem/y = millirems per year 
mSv = millisievert 
mSv/y = millisieverts per year 
Navy = Department of the Navy 
NESHAPs = National Emissions Standards for Hazardous Air Pollutants 
NRC = U.S. Nuclear Regulatory Commission 
pCi/g = picocuries per gram 
pCi/L = picocuries per liter 
pt. = part 
ROCs = radionuclides of concern 
RGs = remediation goals 
subpt. = subpart 
TEDE = total effective dose equivalent 
UMTRCA = Uranium Mill Tailings Radiation Control Act 
U.S.C. = United States Code 
WL = working level
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Table C-2. Potential State Chemical-Specific ARARs for Radionuclidesa 

Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL 

California Department of Public Health 
This regulation requires each person granted a specific 
license to do the following:   

• keep records of information important to the 
decommissioning of a facility  

• notify CDPH prior to vacating an installation that 
may have been contaminated with radioactive 
material  

• complete certain activities if the person does not 
submit a specific license renewal application 

• submit a decommissioning plan for approval by 
CDPH, and if approved, complete 
decommissioning The regulation also provides 
that if the information submitted does not 
adequately demonstrate that the premises are 
suitable for release for unrestricted use, CDPH 
shall inform the licensee of appropriate further 
actions and that specific licenses shall be 
terminated by written notice to the licensee when 
CDPH determines that: (1) radioactive material 
has been properly disposed; (2) reasonable 
effort has been made to eliminate residual 
radioactive contamination, if present; and (3) a 
radiation survey has been performed which 
demonstrates that the premises are suitable for 
release for unrestricted use; or other information 
submitted by the licensee is sufficient to 
demonstrate that the premises are suitable for 
release for unrestricted use. 

A person with a 
specific license 

granted pursuant 
to Group 2 of 

Title 17, Division 
1, Chapter 5, 
Subchapter 4. 

Cal. Code Regs. tit. 17,  
§ 30256 

Not an ARAR The Navy determined that Cal. Code Regs. 
tit. 17 § 30256 is not an ARAR for the 
Parcel E CERCLA remedy because it is not 
(1) substantive; (2) either “applicable” or 
“relevant and appropriate”; or (3) more 
stringent than federal standards.  A state law 
or regulation must satisfy all of these criteria 
to meet CERCLA and NCP requirements for 
state ARARs and does not qualify as a state 
ARAR if any one of them is not satisfied.  The 
Navy has prepared, in consultation with EPA 
counsel, the following specific input regarding 
Cal. Code Regs. tit. 17 § 30256. 
The State regulation at Cal. Code Regs. tit. 
17 § 30256 is not substantive 
The Navy and EPA assert that Cal. Code 
Regs. tit. 17 § 30256 is not substantive.  
These regulations describe the process by 
which the CDPH makes its decisions to 
terminate a specific license and, therefore, 
read in that context, the three criteria of § 
30256 (k) should be characterized as 
procedural rather than substantive.  The Navy 
does not have a State license administered 
by CDPH nor were any of the activities 
subject to State license requirements (see 
discussion below regarding “applicability”).  
Even if the criteria were considered 
substantive, the NCP (40 CFR § 300.400[g]) 
specifies that substantive provisions of 
promulgated regulatory requirements must be 
either “applicable” or “relevant and 
appropriate” to qualify as ARARs for 
CERCLA cleanup actions.    
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

California Department of Public Health (continued) 
(see above) (see above) (see above) (see above) The State regulation is not applicable. 

The Navy and EPA assert that Cal. Code 
Regs. tit. 17 § 30256 is not “applicable” 
because these regulations by their express 
terms apply to facilities licensed by the State 
of California that are undergoing a license 
termination process.  The remediation of 
Parcel E under CERCLA is not part of a 
decommissioning or license termination 
procedure nor has any State license ever 
been issued because California laws and 
regulations regarding possession of 
radioactive materials do not apply to land 
possessed by the federal government.   
The CDPH website acknowledges that CDPH 
does not regulate DoD sites:  “While owned 
by the Federal government, DoD facilities are 
not under the radiological control of the State 
of California, but when property is to be 
transferred to parties other than U.S. 
government agencies, California's radiation 
regulations are then enforceable.  Therefore 
decommissioning standards used for 
radioactive materials licenses in California 
are applied to the clean-up efforts at the 
military facilities.” 
CDPH suggests in its comments (see 
Appendix E) that the regulations should be 
considered “applicable” ARARs, because, 
although they are not applicable now, they 
would or might become applicable if the 
property were conveyed to a non-federal 
entity.  The Navy and EPA disagree and 
assert that (1) CERCLA requires the  
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

California Department of Public Health (continued) 
(see above) (see above) (see above) (see above) decision-maker to evaluate ARARs at the 

time the remedy is selected; (2) these 
regulations are not applicable ARARs for the 
reasons noted above; and (3) the Navy will 
still own the site at the time the remedy is 
selected.  Prospective future changes in 
jurisdiction cannot serve as a basis for 
identifying applicable ARARs.  CDPH 
currently lacks subject matter jurisdiction over 
the property and may never obtain subject 
matter jurisdiction if the Navy retains title or 
transfers the property to another federal 
department or agency.  Therefore, the Navy 
does not consider the regulation to be an 
“applicable” ARAR. 
The State regulation is not relevant and 
appropriate.  
The Navy and EPA also assert that Cal. Code 
Regs. Title 17 § 30256 is not “relevant and 
appropriate” because standards for 
decommissioning a licensed facility are not 
“appropriate” for Parcel E because they do 
not address a set of circumstances similar to 
the remediation of Parcel E.  The NCP 
specifies a series of factors to be used to 
compare the proposed CERCLA action with 
potential ARARs to determine if a 
requirement is both relevant and appropriate 
(40 CFR § 300.400[g][2]).  The activity 
addressed by the CDPH regulation can be 
distinguished from the selected remedial 
action for Parcel E on a number of bases, 
including the medium addressed, type of 
action/activity regulated, and type of place  
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

California Department of Public Health (continued) 
(see above) (see above) (see above) (see above) regulated (see 40 C.F.R. §§ 300.400[g][2][ii], 

[iv], and [vi]).  More specifically, the license 
termination process described in the 
regulation appears to be intended to reach 
the conclusion that the facility is suitable for 
release for unrestricted use.  This 
requirement is one among a detailed set of 
requirements for the “cradle–to-grave” 
management of licensed radiological material 
that were never applied to Parcel E.  The 
radionuclides addressed in Parcel E were not 
subject to such regulatory controls when they 
were used by the Navy or when they were 
released into the environment, thus the 
CERCLA response must address very 
different issues (e.g., very high volume of 
potentially impacted soil, low concentrations 
of radionuclides in soil, high cost of removal, 
etc.)  
CDPH appears to have focused their 
comments (see Appendix E) upon perceived 
similarities of purpose of the State regulations 
and the CERCLA response action pursuant to 
the factor at 40 C.F.R. §300.400(g)(2)(i) 
rather than the three factors at 40 C.F.R. 
§§300.400(g)(2)(ii), (iv), and (vi) that are 
identified in the previous paragraph.  The 
Navy and EPA determinations under those 
three factors are sufficient in and of 
themselves to support the conclusion that the 
regulation is not “relevant and appropriate.”  
There is no requirement in §300.400(g)(2) 
that the Navy or EPA make specific findings 
for each of the eight factors listed in 
§§300.400(g)(2)(i) through (viii) for each  
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

California Department of Public Health (continued) 
(see above) (see above) (see above) (see above) potential state ARAR.  The criteria are to be 

examined “where pertinent” with pertinence 
“depending, in part, on whether a requirement 
addresses a chemical, location, or action.” 
Furthermore, the Navy and EPA do not agree 
with CDPH’s assertions about the similarity of 
purpose.  Although CERCLA response action 
and the State regulations share the broad 
goal of protecting human health and the 
environment, they operate in a very different 
manner and address different site conditions.   
CDPH further asserts that the threshold for 
determining under State law if a license or 
exemption is required when a licensed entity 
pursues a license termination is similar to the 
questions of whether a license or exemption 
is required when an entity takes possession 
of a site that has been contaminated by the 
previous owner.  This is a general procedural 
and jurisdictional issue under State law and is 
unrelated to the question as to whether or not 
these specific regulations are “relevant and 
appropriate” under CERCLA and the NCP. 
The State regulation at Cal. Code Regs. tit. 
17§ 30256 is not more stringent than federal 
standards. 
The Navy and EPA assert that Cal. Code 
Regs. tit. 17 § 30256(k) is not more stringent 
than risk-based cleanup levels because the 
standard requiring “reasonable effort to 
eliminate residual radioactive contamination” 
is by its terms flexible and cannot be 
assumed to require a more stringent cleanup 
than the selected CERCLA remedial action. 
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Requirement Prerequisite Citationb 
ARAR 

Determination Comments 
SOIL (continued) 

California Department of Public Health (continued) 
(see above) (see above) (see above) (see above) CDPH, in recent correspondence on the 

CERCLA cleanup at HPS Parcel C, has 
asserted that the regulation provides for 
cleanup to background.  The regulation does 
not require cleanup to background conditions 
and elimination of residual contamination; 
furthermore, it can be interpreted to require a 
“reasonable effort” to eliminate residual 
contamination regardless of risk.  Cal. Code 
Regs. tit. 17 § 30256(k) neither contains a 
numerical standard nor describes a narrative 
standard that would inform the question of 
whether (or what quantity of) radiological 
material can remain at the site.  If there were 
a means to derive an objective standard from 
§ 30256(k), that standard has not been 
identified by the State.  Without an identified 
objective standard, there can be no basis for 
asserting that the requirement is more 
stringent than the CERCLA risk-based 
standards for Parcel E.   
In summary, CDPH has provided no evidence 
that their regulations are more stringent than 
federal ARARs and CERCLA risk-based 
cleanup levels. 

Notes: 
a  The potential chemical-specific ARARs also contain action-specific requirements; these potential ARARs are not repeated in the action-specific ARAR tables. 
b Only the substantive provisions of the requirements cited in this table are potential ARARs. 

§ = section 
ARAR = applicable or relevant and appropriate requirement 
Cal. Code Regs = California Code of Regulations 
CDPH = California Department of Public Health 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act 
C.F.R. = Code of Federal Regulations 
DTSC = California Department of Toxic Substances Control 

EPA = U.S. Environmental Protection Agency 
ICs = institutional controls 
Navy = Department of the Navy 
NCP = National Oil and Hazardous Substances Pollution Contingency Plan 
ROD = record of decision 
tit. = title 
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Table C-3. Potential Federal Action-Specific ARARs for Radionuclidesa 

Action Requirement Prerequisite Citation b 

ARAR 
Determination 

Comments A RA TBC 
Radioactive 
material and 
waste storage 
and control 

The licensee shall secure from unauthorized removal or 
access licensed materials that are stored in controlled or 
unrestricted areas. 

Existing NRC-
licensed site 

10 C.F.R. 
§ 20.1801 

   Not applicable because Parcel E is 
not an existing NRC-licensed site.  
The substantive provisions of this 
requirement are relevant and 
appropriate for staging excavated soil 
containing ROCs activities exceeding 
the RGs prior to off-site disposal.   

The licensee shall control and maintain constant surveillance 
of licensed material that is in a controlled or unrestricted area 
and that is not in storage. 

Existing NRC-
licensed site 

10 C.F.R. 
§ 20.1802 

   Not applicable because Parcel E is 
not an existing NRC-licensed site.  
The substantive provisions of this 
requirement are relevant and 
appropriate for staging excavated soil 
containing ROCs activities exceeding 
the RGs prior to off-site disposal.   

Radioactive 
waste disposal 

Performance objectives for the land disposal of LLRW.  
Concentrations of radioactive material that may be released to 
the general environment must not result in an annual dose 
exceeding 25 mrem to the body or any organ of a member of 
the general public. 

NRC-licensed 
LLRW disposal 

site 

10 C.F.R. § 61.41    Not applicable because Parcel E is 
not an NRC-licensed disposal site. 
Potentially relevant and appropriate 
for sites with radionuclides. 

Design, operation, and closure of the land disposal facility 
must ensure protection of any individual inadvertently intruding 
into the disposal site and occupying the site or contacting the 
waste at any time after active ICs over the disposal site are 
removed. 

NRC-licensed 
LLRW disposal 

site 

10 C.F.R. § 61.42    Not an ARAR.  Not applicable 
because Parcel E is not an NRC-
licensed disposal site.  Not relevant 
and appropriate for Parcel E because 
the alternatives include maintaining 
active ICs in perpetuity. 

Discharges to surface water from certain kinds of mines and 
mills 

NRC-licensed 
LLRW disposal 

site 

10 C.F.R. § 61.43    Not an ARAR.  Not applicable 
because Parcel E is not an NRC-
licensed disposal site.  Not relevant 
and appropriate because the 
alternatives do not include discharge 
to surface water, nor is Parcel E a 
mine or mill. 
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Action Requirement Prerequisite Citation b 

ARAR 
Determination 

Comments A RA TBC 
Radioactive 
waste disposal 

The disposal facility must be sited, designed, used, operated, 
and closed to achieve long-term stability of the disposal site 
and to eliminate to the extent practicable the need for ongoing 
active maintenance of the disposal site following closure, so 
that only surveillance, monitoring, or minor custodial care are 
required. 

NRC-licensed 
LLRW disposal 

site 

10 C.F.R. § 61.44    Not an ARAR.  Not applicable 
because Parcel E is not an NRC-
licensed LLRW disposal site.  Not 
relevant and appropriate because the 
requirements are not more stringent 
than the proposed RGs for Parcel E. 

Notes: 
a  The potential chemical-specific ARARs identified in Table C-1 also contain action-specific requirements; these potential ARARs are not repeated in Table C-2. 
b Only the substantive provisions of the requirements cited in this table are potential ARARs. 

§ = section 
A = applicable 
ARAR = applicable or relevant and appropriate requirement 
C.F.R. = Code of Federal Regulations 
Ci = curie 
GBq = gigabecquerel 
ICs = institutional controls 
LLRW = low-level radioactive waste 
mrem = millirem 
NRC = Nuclear Regulatory Commission 
pt. = part 
RA = relevant and appropriate 
RGs = remediation goals 
ROCs = radionuclides of concern 
TBC = to be considered 
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Section D1. Introduction 

This appendix presents cost estimates of the alternatives developed and evaluated for remediation of 
radiologically impacted media at Parcel E, Hunters Point Shipyard in San Francisco, California.  
Alternative R-1 is the no action alternative for radiologically impacted media; thus, it has no costs 
associated with its implementation and does not necessitate any formal cost documentation.  
Radiologically impacted media at Parcel E has three remedial alternatives, including Alternative R-1.   

This appendix describes the methodology used to prepare these estimates.  Following the text, the 
estimated costs for Alternatives R-2 and R-3 are documented in Tables D-1 through D-15.   

Cost estimates were prepared in accordance with U.S. Environmental Protection Agency (EPA) guidance 
entitled “A Guide to Developing and Documenting Cost Estimates during the Feasibility Study” 
(EPA, 2000).
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Section D2. Purpose of Estimates 

Cost estimates developed for the detailed analysis of each alternative are used for comparative purposes 
in the Feasibility Study (FS) and to ultimately support remedy selection in the Record of Decision.  The 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) includes the following 
language in its description of the cost criterion for the detailed analysis and remedy selection: 

“The types of costs that shall be assessed include the following:  1) Capital costs, 
including both direct and indirect costs; 2) Annual operations and maintenance costs; and 
3) Net present value of capital and operation and maintenance (O&M) costs (Title 40 
Code of Federal Regulations, Section 300.430 [e][9][iii][G]).”  

Accordingly, the estimates for each of the alternatives have been divided into these three main categories. 

The costs presented in this appendix have an estimated accuracy of plus 50 percent to minus 30 percent in 
accordance with the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
guidelines for conducting FSs (EPA, 1988).  
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Section D3. Cost Estimate Methodology 

For the most part, costs were developed using the Environmental Cost Handling Options and Solutions 
(ECHOS) cost database developed by the RS Means Company, Inc.  The ECHOS publications used were 
the Environmental Remediation Cost Data – Assemblies, 11th Annual Edition and Environmental 
Remediation Cost Data – Unit Price, 11th Annual Edition, which provide unit and assembly costs for 
activities specific to remediation projects (RS Means Company, Inc., 2005a and 2005b).  ECHOS is 
maintained and published by the RS Means Company, Inc.   

Costs were also developed using the RS Means Company, Inc. publication Heavy Construction Cost 
Data, 23rd Annual Edition, which provides unit and assembly costs for activities specific to heavy 
construction projects (RS Means Company, Inc., 2009). 

Costs provided in the RS Means Company, Inc. publications are national averages.  These average costs 
were adjusted for local labor, material, and equipment costs.  The costs do not reflect project safety levels, 
project management, project design, project oversight, contingencies, or profit.  Means provides 
guidelines for applying design, oversight, contingency, overhead and profit; for relating national-average 
unit costs to specific regions of the country; and for applying markups related to site safety levels. 

Costs for the unique characteristics of some elements of the remediation alternatives, that are not included 
in the RS Means Company, Inc. publications, were estimated based on past experience with similar 
activities.  Spreadsheets were used to tabulate annual costs for each alternative and present value. 
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Section D4. Cost Estimate Components 

Cost estimates for the remedial alternatives include capital costs, annual O&M costs, and periodic costs.  
Costs are presented as present worth and as present value (PV) to consider the PV calculated based on a 
discount factor.  Each of these costs is discussed in further detail in the following subsections. 

D4.1. CAPITAL COSTS 

Capital costs include direct and indirect costs.  Costs incurred for equipment, material, labor, 
construction, development, and implementation of remedial technologies are included as direct costs.  
Indirect costs include health and safety supplies, site supervision, engineering oversight, overhead, profit, 
and start up.  Indirect costs are included in the estimate as either a separate line item or as a percentage of 
the direct capital cost. 

D4.2. ANNUAL OPERATION AND MAINTENANCE AND PERIODIC COSTS 

Annual O&M costs include costs incurred after construction.  These costs are necessary to ensure the 
effectiveness of a remedial action.  Annual O&M costs typically include operating labor, consumable 
materials, purchased services (e.g., laboratory analyses), equipment replacement, maintenance, sampling, 
permit fees, annual reports, and site reviews. 

Periodic costs occur once every few years or once during the entire O&M period.  Examples include 
periodic reviews, equipment replacement or rehabilitation, site closeout, and remedy failure and 
replacement.  Periodic reviews include 5-year reviews, as required by the NCP; however, because 5-year 
reviews are performed for all of Hunters Point Shipyard under the environmental restoration program, 
these costs are a small component of the periodic costs.  A small incremental cost was added to the annual 
O&M costs for each the alternatives evaluated in the FS Report to account for the 5-year reviews; 
therefore, these costs were not included for the radiological remedial alternatives.   

D4.3. PRESENT VALUE ANALYSIS 

Remedial action projects typically involve construction costs that are expended at the beginning of a 
project (capital costs) and costs in subsequent years (O&M and periodic costs).  PV analysis is a method 
to evaluate expenditures that occur over different periods of time.  This standard methodology allows for 
cost comparisons of different remedial alternatives on the basis of a single cost figure for each alternative.  
This single value, referred to as the PV, is the amount needed to be set aside at the initial point in time 



Section D4 Cost Estimate Components 
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(base year) to ensure that funds will be available in the future as they are needed.  PV analysis uses a 
discount rate and period of analysis to calculate the PV of each expenditure. 

D4.3.1. Discount Rate 

A discount rate is the difference between interest and inflation rates.  When inflation is neglected, the 
discount rate is simply an interest rate and is used to account for the time value of money.  A dollar is 
worth more today than in the future because, if invested today, the dollar would earn interest.  The choice 
of a discount rate is important because the selected rate directly affects the PV of a cost estimate, which is 
then used in making a remedy selection decision. 

EPA policy on the use of discount rates for cost analysis is stated in the preamble to the NCP (55 Federal 
Register 8722) and in Office of Solid Waste and Emergency Response (OSWER) Directive 9355.3-20 
(EPA, 1993).  Discount rates used in economic analysis by the federal government are specified in the 
Office of Management and Budget (OMB) Circular A-94 (OMB, 1992).  The current real discount rate 
for a 30-year stream of payments is 2.7 percent, as specified by OMB Circular No. A-94, Appendix C, 
Revised December 2008 (OMB, 2008).  A real discount rate is a forecast of real interest rates from which 
the inflation premium has been removed and based on the economic assumptions from the current fiscal 
year’s budget.  Real rates are to be used for discounting real (constant-dollar) flows, as is often required in 
cost-effectiveness analyses. 

D4.3.2. Present Value 

The PV of a series of equal annual future payments, such as annual O&M payments, is calculated using 
the following equation: 

 

where: 

PV  =  present value 
xt  =  payment in year t (t = 0 for present or base year) 
i  =  discount factor 
t  =  number of years following construction that expenditure start 
n  =  number of years that the stream of equal annual future payments will run 

The PV of a single periodic future payment is calculated using the following equation: 



Section D4 Cost Estimate Components 
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where 

PV  =  present value 
xt  =  payment in year t (t = 0 for present or base year) 
i  =  discount factor 
t  =  number of years following construction that expenditure occur 

The PV of a remedial alternative represents the sum of the PVs of all future payments associated with the 
project.  The PV for this cost estimate is determined using present dollars. 

D4.4. CONTINGENCY ALLOWANCES 

Contingency allowances are included in cost estimates to cover unknowns or unanticipated conditions 
associated with construction and O&M activities.  Contingency is typically added as a percentage to the 
total cost of those activities.  A common approach is to assign a contingency percentage to FS costs based 
on engineering judgment (EPA, 2000).  A contingency allowance of 20 percent was included in each 
alternative’s cost estimate.  The assigned 20-percent contingency is consistent with EPA guidance for 
developing cost estimates for FSs (EPA, 2000)  
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Section D5. References 

Office of Management and Budget (OMB).  1992.  Circular No. A-94, Revised.  “Guidelines and 
Discount Rates for Benefit-Cost Analysis of Federal Programs.”  October 29.  Available Online 
at:  <http://www.whitehouse.gov/omb/circulars/a094/a094.html>. 

OMB.  2008.  Circular No. A-94, Revised.  “Appendix C, Discount Rates for Cost-Effectiveness, Lease 
Purchase, and Related Analyses.”  December.  Available Online at:  
<http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html>. 

RS Means Company, Inc.  2005a. Environmental Remediation Cost Data – Assemblies, 11th Annual 
Edition.  Kingston, Massachusetts. 

RS Means Company, Inc.  2005b.  Environmental Remediation Cost Data – Unit Price, 11th Annual 
Edition.  Kingston, Massachusetts. 

RS Means Company, Inc.  2009.  Heavy Construction Cost Data – 23rd Annual Edition.  Kingston, 
Massachusetts. 

U.S. Environmental Protection Agency (EPA).  1988.  “Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under Comprehensive Environmental Response, 
Compensation, and Liability Act.”  Interim Final.  Office of Solid Waste and Emergency 
Response.  Washington, DC.  October. 

EPA.  1993.  Memorandum:  Revisions to OMB Circular A-94 on Guidelines and Discount for Benefit-
Cost Analysis.  OSWER 9355.3-20.  June 25. 

EPA.  2000.  “A Guide to Developing and Documenting Cost Estimates during the Feasibility Study.”  
EPA 540-R-00-002, OSWER 9355.0-75.  July. 

http://www.whitehouse.gov/omb/circulars/a094/a094.html
http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html


 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-D_Costs\Appendix D_Costs.doc 

 

Tables



Table D-1.  Radiological Alternatives Cost Estimate Summary
                     Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Remedial 
Alternative

Total Capital 
Cost

Total O&M 
Cost

Total Periodic 
Cost Period of Analysis(2) Total Cost(3) Present Value(4)

R-1 -$                    -$                    -$                   32 years -$                     -$                         
R-2 29,480,254$   -$                    -$                   32 years 35,376,305$    34,890,774$        
R-3 30,474,124$   -$                    -$                   32 years 36,568,948$    36,053,556$        

Notes:
(1) Appended tables summarize backup calculations for all cost estimates provided

(3) Total cost includes a 20 percent contingency factor

(2) Period of analysis assumes the base year is 2010

(4) Based on a 2.7% discount factor for projects with a 30 year (or greater) duration, as specified for federal facility sites in Appendix C of Office of Management and 
Budget Circular A-94 (effective December 2008) at http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html
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Table D-2.   Alternative R-2 - Cash Flow Analysis 
                      Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Year Capital Costs O&M Costs Periodic Costs Total Annual Costs
Total Annual Costs 
+ 20% Contingency

Discount Factor 
(2.7%)1

Total Present 
Value Remarks

0 14,090,122$              -$                             -$                           14,090,122$                 16,908,147$                 1.000 16,908,147$              
1 15,390,132$              -$                             -$                           15,390,132$                 18,468,158$                 0.974 17,982,627$              
2 -$                               -$                             -$                           -$                                  -$                                  0.948 -$                               All annual inspection and landscaping maintenance costs included in FS Report
3 -$                               -$                             -$                           -$                                  -$                                  0.923 -$                               All annual inspection and landscaping maintenance costs included in FS Report
4 -$                               -$                             -$                           -$                                  -$                                  0.899 -$                               All annual inspection and landscaping maintenance costs included in FS Report
5 -$                               -$                             -$                           -$                                  -$                                  0.875 -$                               All annual inspection and landscaping maintenance costs included in FS Report
6 -$                               -$                             -$                           -$                                  -$                                  0.852 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report
7 -$                               -$                             -$                           -$                                  -$                                  0.830 -$                               All annual inspection and landscaping maintenance costs included in FS Report
8 -$                               -$                             -$                           -$                                  -$                                  0.808 -$                               All annual inspection and landscaping maintenance costs included in FS Report
9 -$                               -$                             -$                           -$                                  -$                                  0.787 -$                               All annual inspection and landscaping maintenance costs included in FS Report
10 -$                               -$                             -$                           -$                                  -$                                  0.766 -$                               All annual inspection and landscaping maintenance costs included in FS Report
11 -$                               -$                             -$                           -$                                  -$                                  0.746 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report
12 -$                               -$                             -$                           -$                                  -$                                  0.726 -$                               All annual inspection and landscaping maintenance costs included in FS Report
13 -$                               -$                             -$                           -$                                  -$                                  0.707 -$                               All annual inspection and landscaping maintenance costs included in FS Report
14 -$                               -$                             -$                           -$                                  -$                                  0.689 -$                               All annual inspection and landscaping maintenance costs included in FS Report
15 -$                               -$                             -$                           -$                                  -$                                  0.671 -$                               All annual inspection and landscaping maintenance costs included in FS Report
16 -$                               -$                             -$                           -$                                  -$                                  0.653 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report
17 -$                               -$                             -$                           -$                                  -$                                  0.636 -$                               All annual inspection and landscaping maintenance costs included in FS Report
18 -$                               -$                             -$                           -$                                  -$                                  0.619 -$                               All annual inspection and landscaping maintenance costs included in FS Report
19 -$                               -$                             -$                           -$                                  -$                                  0.603 -$                               All annual inspection and landscaping maintenance costs included in FS Report
20 -$                               -$                             -$                           -$                                  -$                                  0.587 -$                               All annual inspection and landscaping maintenance costs included in FS Report
21 -$                               -$                             -$                           -$                                  -$                                  0.572 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report
22 -$                               -$                             -$                           -$                                  -$                                  0.556 -$                               All annual inspection and landscaping maintenance costs included in FS Report
23 -$                               -$                             -$                           -$                                  -$                                  0.542 -$                               All annual inspection and landscaping maintenance costs included in FS Report
24 -$                               -$                             -$                           -$                                  -$                                  0.528 -$                               All annual inspection and landscaping maintenance costs included in FS Report
25 -$                               -$                             -$                           -$                                  -$                                  0.514 -$                               All annual inspection and landscaping maintenance costs included in FS Report
26 -$                               -$                             -$                           -$                                  -$                                  0.500 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report
27 -$                               -$                             -$                           -$                                  -$                                  0.487 -$                               All annual inspection and landscaping maintenance costs included in FS Report
28 -$                               -$                             -$                           -$                                  -$                                  0.474 -$                               All annual inspection and landscaping maintenance costs included in FS Report
29 -$                               -$                             -$                           -$                                  -$                                  0.462 -$                               All annual inspection and landscaping maintenance costs included in FS Report
30 -$                               -$                             -$                           -$                                  -$                                  0.450 -$                               All annual inspection and landscaping maintenance costs included in FS Report
31 -$                               -$                             -$                           -$                                  -$                                  0.438 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report

TOTALS 29,480,254$              -$                             -$                           29,480,254$                 35,376,305$                 34,890,774$              

Notes:

Design, permitting, scoping/characterization surveys, remediation, final status surveys, and soil covers

(1) Based on a 2.7% discount factor for projects with a 30-year (or greater) duration, as specified for federal facility sites in Appendix C of Office of Management and Budget Circular A-94 (effective December 2008) at http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html)
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Table D-3.   Alternative R-2 - Capital Cost Detail 
                      Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

San Francisco Location Factors Means 2009
Material 111.2%
Labor & Equipment 141.3%
Assemblies 123.8%
Project Duration: 580 working days

29 months

Description Quantity Unit Unit Price Cost
DISTRIBUTIVE COSTS DISTRIBUTIVE COSTS SUBTOTAL = 5,015,106$                 Includes labor and temporary facilities
Labor Labor Subtotal = 4,870,495$                 

Total project professional/technical labor cost 3,223,503$                 See Backup Table D-6
Total project field/construction management labor cost 1,234,316$                 See Backup Table D-6
Total project clerical administrative labor cost 412,675$                    See Backup Table D-6

Temporary Facilities Temporary Facilities Subtotal = 144,611$                    
Furnished Field Office Trailer (50' x 10' w/ air conditioning) 29 mo 383.78$                 11,130$                     Means 2009 Heavy Construction. Page 15. 01 52 13.20 0450
Office Equipment Rental 29 mo 802.12$                    23,262$                      Dell (http://www.dell.com), March 2009.
Office Supplies 29 mo 115.75$                 3,357$                       Means 2009 Heavy Construction. Page 15. 01 52 13.40 0120
City Water Supply 29 mo 84.18$                   2,441$                       Means 2009 Heavy Construction. Page 14, 01 51 13.80 0700
Telephone Bill 29 mo 108.94$                 3,159$                       Means 2009 Heavy Construction. Page 15. 01 52 13.40 0140
Field Office Electrical Bill 29 mo 204.27$                 5,924$                       Means 2009 Heavy Construction. Page 15. 01 52 13.40 0160
Portable Toilets (3) 29 mo 317.55$                 9,209$                       Means 2009 Heavy Construction. Page 472. 01 54 33 6410
Rental Trucks (3) (for supervisory staff) 29 mo 2,970.00$              86,130$                     Hertz Equipment Rental (http://www.hertzequip.com), March 2009.

CAPITAL COSTS CAPITAL COSTS SUBTOTAL = 24,465,148$               Includes mob/demob, construction activites, and design
Mobilization and Demobilization Mobilization and Demobilization Subtotal = 13,816$                      

Excavator, 0.5 CY capacity 1 ea 562.05$                    562$                           Means 2009 Heavy Construction. Page 18. 01 54 36.50 0020 (unit cost multiplied by 2 to account for mob & demob)
Excavator, 1.5 CY capacity 2 ea 1,039.92$                2,080$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0100 (unit cost multiplied by 2 to account for mob & demob)
Conveyer system with misters and radialogical detectors 6 ea 562.05$                    3,372$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0020 (unit cost multiplied by 2 to account for mob & demob)
Dump truck, 8 CY (12 ton payload) 4 ea 562.05$                    2,248$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0020 (unit cost multiplied by 2 to account for mob & demob)
Dozer, 200 H.P. 2 ea 1,039.92$                2,080$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0100 (unit cost multiplied by 2 to account for mob & demob)
Sheepsfoot Roller, 240 H.P. 2 ea 562.05$                    1,124$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0020 (unit cost multiplied by 2 to account for mob & demob)
Office Trailers (assumed 100 mile haul) (2) 1 ea 1,225.62$                1,226$                        Means 2009 Heavy Construction. Page 15. 01 52 13.20 0800 (unit cost multiplied by 2 to account for mob & demob)
Water truck for dust suppression, 6,000 gallon capacity (1) 2 ea 562.05$                    1,124$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0020 (unit cost multiplied by 2 to account for mob & demob)

Health & Safety Equipment Health and Safety Equipment Subtotal = 829,119$                    
20 ea 28,980.00$             579,600$                    Assumed $50 per field worker per day

Water truck for dust suppression, 6,000 gallon capacity (1) 29 mo 8,604.10$                249,519$                    Means 2009 Heavy Construction. Page 472. 01 54 33.40 6950
Site Preparation - included in estimate provided in FS Report for Parcel E
Air Monitoring Air Monitoring Subtotal = 635,841$                    

29 mo 12,169.55$               352,917$                    Means 2005 Environmental Remediation - Unit Price. Pg 9-10. 33 02 0315
348 ea 362.29$                     125,990$                    Means 2005 Environmental Remediation - Unit Price. Pg 9-38. 33 02 1802

Analysis - hydrocarbons (1 per monitor per week) 348 ea 125.89$                    43,780$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-39. 33 02 1811
Analysis - mercury (1 per monitor per week) 348 ea 42.66$                      14,837$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-39. 33 02 1815
Analysis - cyanide (1 per monitor per week) 348 ea 51.76$                      17,999$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-39. 33 02 1816
Portable ambient air analyzer rental 29 mo 2,238.08$                64,904$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-11. 33 02 0328
Portable combustible gas/oxygen indicator rental 29 mo 531.54$                    15,415$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-11. 33 02 0330

Decontamination Decontamination Subtotal = 86,317$                      
Pressure washer (1,800 psi, 5gpm) 29 mo 1,150.00$                33,350$                      Hertz Equipment Rental (http://www.hertzequip.com)
Pressure washer operation (assume 2 hr/day) 1,159 hr 45.69$                      52,967$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-168. 33 17 0823

Scoping Surveys Scoping Survey Subtotal = 497,587$                    
Scoping Surveys 1.00 ea 497,587.50$            497,587$                    See Backup Table D-8

Characterization Surveys Characterization Survey Subtotal = 964,940$                    
Characterization Surveys 1.00 ea 964,939.93$            964,940$                    See Backup Table D-9

Remediation of Building Sites Building Remediation Subtotal = 506,163$                    
Remediation of Building Sites 1.00 ea 506,163.30$            506,163$                    See Backup Table D-11

Remediation of Non-Building Sites Non-Building Remediation Subtotal = 4,973,733$                 
Remediation of Non-Building Sites 1.00 ea 4,973,732.76$         4,973,733$                See Backup Table D-12

Analysis - principal organic hazardous constituents (1 per monitor per week)

Comments

Includes PPE, First Aid Equipment, Fire Safety Equipment and Spill Control Equipment

Ambient air monitor rental (12 total -placement frequency biased towards prevailing winds and residential areas)
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Table D-3.   Alternative R-2 - Capital Cost Detail (continued)
                      Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

San Francisco Location Factors Means 2009
Material 111.2%
Labor & Equipment 141.3%
Assemblies 123.8%
Project Duration: 580 working days

29 months

Description Quantity Unit Unit Price Cost Comments
Sanitary Sewer, Storm Drain, and Septic Sewer Lines Utility Line Subtotal = 12,519,510$               

Sanitary Sewer, Storm Drain, and Septic Sewer Lines 1.00 ea 12,519,509.57$      12,519,510$               See Backup Table D-13
Final Status Surveys Final Status Survey Subtotal = 2,034,300$                 

Final Status Survey 1 ea 2,034,300.32$         2,034,300$                 See Backup Table D-10
Soil Covers - included in the estimate provided in FS Report for Parcel E

Site Restoration - included in estimate provided in FS Report for Parcel E

Institutional Contols - included in estimate provided in FS Report for Parcel E

Design Design Subtotal = 1,403,822$                
Design assumed to be 5% of construction cost (including permitting) 1,403,822$                 Includes: Radiological-specific portions of Remedial Design, Design Basis Report, Safety and Health Plan, 

QA/QC Plan, Task-Specific Plans, and Cost Estmates; consistent with EPA guidance (pp. 5-13, EPA, 2000)

TOTAL PROJECT CAPITAL COST TOTAL PROJECT CAPITAL COST = 29,480,254$              Includes Distributive Costs
Total Construction Cost 28,076,432$               
Total Design Cost 1,403,822$                 

TOTAL COST PER SQFT OF PARCEL = 156.61$                     
General Assumptions:
Work will be performed in Level D PPE
Values from the "Means 2005 Environmental Remediation - Unit Price" and "Means 2005 Environmental Remediation - Assemblies" were multiplied by a factor of = 113% to account for an inflation rate of 3.1 percent per annum.
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Table D-4.   Alternative R-3 - Cash Flow Analysis 
                      Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Year Capital Costs O&M Costs Periodic Costs Total Annual Costs
Total Annual Costs 
+ 20% Contingency

Discount Factor 
(2.7%)1

Total Present 
Value Remarks

0 14,137,449$              -$                             -$                           14,137,449$                 16,964,939$                 1.000 16,964,939$              
1 16,336,674$              -$                             -$                           16,336,674$                 19,604,009$                 0.974 19,088,617$              
2 -$                               -$                             -$                           -$                                  -$                                  0.948 -$                               All annual inspection and landscaping maintenance costs included in FS Report
3 -$                               -$                             -$                           -$                                  -$                                  0.923 -$                               All annual inspection and landscaping maintenance costs included in FS Report
4 -$                               -$                             -$                           -$                                  -$                                  0.899 -$                               All annual inspection and landscaping maintenance costs included in FS Report
5 -$                               -$                             -$                           -$                                  -$                                  0.875 -$                               All annual inspection and landscaping maintenance costs included in FS Report
6 -$                               -$                             -$                           -$                                  -$                                  0.852 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report
7 -$                               -$                             -$                           -$                                  -$                                  0.830 -$                               All annual inspection and landscaping maintenance costs included in FS Report
8 -$                               -$                             -$                           -$                                  -$                                  0.808 -$                               All annual inspection and landscaping maintenance costs included in FS Report
9 -$                               -$                             -$                           -$                                  -$                                  0.787 -$                               All annual inspection and landscaping maintenance costs included in FS Report
10 -$                               -$                             -$                           -$                                  -$                                  0.766 -$                               All annual inspection and landscaping maintenance costs included in FS Report
11 -$                               -$                             -$                           -$                                  -$                                  0.746 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report
12 -$                               -$                             -$                           -$                                  -$                                  0.726 -$                               All annual inspection and landscaping maintenance costs included in FS Report
13 -$                               -$                             -$                           -$                                  -$                                  0.707 -$                               All annual inspection and landscaping maintenance costs included in FS Report
14 -$                               -$                             -$                           -$                                  -$                                  0.689 -$                               All annual inspection and landscaping maintenance costs included in FS Report
15 -$                               -$                             -$                           -$                                  -$                                  0.671 -$                               All annual inspection and landscaping maintenance costs included in FS Report
16 -$                               -$                             -$                           -$                                  -$                                  0.653 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report
17 -$                               -$                             -$                           -$                                  -$                                  0.636 -$                               All annual inspection and landscaping maintenance costs included in FS Report
18 -$                               -$                             -$                           -$                                  -$                                  0.619 -$                               All annual inspection and landscaping maintenance costs included in FS Report
19 -$                               -$                             -$                           -$                                  -$                                  0.603 -$                               All annual inspection and landscaping maintenance costs included in FS Report
20 -$                               -$                             -$                           -$                                  -$                                  0.587 -$                               All annual inspection and landscaping maintenance costs included in FS Report
21 -$                               -$                             -$                           -$                                  -$                                  0.572 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report
22 -$                               -$                             -$                           -$                                  -$                                  0.556 -$                               All annual inspection and landscaping maintenance costs included in FS Report
23 -$                               -$                             -$                           -$                                  -$                                  0.542 -$                               All annual inspection and landscaping maintenance costs included in FS Report
24 -$                               -$                             -$                           -$                                  -$                                  0.528 -$                               All annual inspection and landscaping maintenance costs included in FS Report
25 -$                               -$                             -$                           -$                                  -$                                  0.514 -$                               All annual inspection and landscaping maintenance costs included in FS Report
26 -$                               -$                             -$                           -$                                  -$                                  0.500 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report
27 -$                               -$                             -$                           -$                                  -$                                  0.487 -$                               All annual inspection and landscaping maintenance costs included in FS Report
28 -$                               -$                             -$                           -$                                  -$                                  0.474 -$                               All annual inspection and landscaping maintenance costs included in FS Report
29 -$                               -$                             -$                           -$                                  -$                                  0.462 -$                               All annual inspection and landscaping maintenance costs included in FS Report
30 -$                               -$                             -$                           -$                                  -$                                  0.450 -$                               All annual inspection and landscaping maintenance costs included in FS Report
31 -$                               -$                             -$                           -$                                  -$                                  0.438 -$                               All inspection, landscaping maintenance, 5-year review and IC implementation costs included in FS Report

TOTALS 30,474,124$              -$                             -$                           30,474,124$                 36,568,948$                 36,053,556$              

Notes:

Design, permitting, scoping/characterization surveys, remediation, final status surveys, and soil covers

(1) Based on a 2.7% discount factor for projects with a 30-year (or greater) duration, as specified for federal facility sites in Appendix C of Office of Management and Budget Circular A-94 (effective December 2008) at http://www.whitehouse.gov/omb/circulars/a094/a94_appx-c.html)
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Table D-5.   Alternative R-3 - Capital Cost Detail 
                      Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

San Francisco Location Factors Means 2009
Material 111.2%
Labor & Equipment 141.3%
Assemblies 123.8%
Project Duration: 580 working days

29 months

Description Quantity Unit Unit Price Cost
DISTRIBUTIVE COSTS DISTRIBUTIVE COSTS SUBTOTAL = 5,015,106$                 Includes labor and temporary facilities
Labor Labor Subtotal = 4,870,495$                 

Total project professional/technical labor cost 3,223,503$                 See Backup Table D-6
Total project field/construction management labor cost 1,234,316$                 See Backup Table D-6
Total project clerical administrative labor cost 412,675$                    See Backup Table D-6

Temporary Facilities Temporary Facilities Subtotal = 144,611$                    
Furnished Field Office Trailer (50' x 10' w/ air conditioning) 29 mo 383.78$              11,130$                     Means 2009 Heavy Construction. Page 15. 01 52 13.20 0450
Office Equipment Rental 29 mo 802.12$                23,262$                      Dell (http://www.dell.com), March 2009.
Office Supplies 29 mo 115.75$              3,357$                       Means 2009 Heavy Construction. Page 15. 01 52 13.40 0120
City Water Supply 29 mo 84.18$                2,441$                       Means 2009 Heavy Construction. Page 14, 01 51 13.80 0700
Telephone Bill 29 mo 108.94$              3,159$                       Means 2009 Heavy Construction. Page 15. 01 52 13.40 0140
Field Office Electrical Bill 29 mo 204.27$              5,924$                       Means 2009 Heavy Construction. Page 15. 01 52 13.40 0160
Portable Toilets (3) 29 mo 317.55$              9,209$                       Means 2009 Heavy Construction. Page 472. 01 54 33 6410
Rental Trucks (3) (for supervisory staff) 29 mo 2,970.00$           86,130$                     Hertz Equipment Rental (http://www.hertzequip.com), March 2009.

CAPITAL COSTS CAPITAL COSTS SUBTOTAL = 25,459,018$               Includes mob/demob, construction activites, and design
Mobilization and Demobilization Mobilization and Demobilization Subtotal = 13,816$                      

Excavator, 0.5 CY capacity 1 ea 562.05$                562$                           Means 2009 Heavy Construction. Page 18. 01 54 36.50 0020 (unit cost multiplied by 2 to account for mob & demob)
Excavator, 1.5 CY capacity 2 ea 1,039.92$             2,080$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0100 (unit cost multiplied by 2 to account for mob & demob)
Conveyer system with misters and radialogical detectors 6 ea 562.05$                3,372$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0020 (unit cost multiplied by 2 to account for mob & demob)
Dump truck, 8 CY (12 ton payload) 4 ea 562.05$                2,248$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0020 (unit cost multiplied by 2 to account for mob & demob)
Dozer, 200 H.P. 2 ea 1,039.92$             2,080$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0100 (unit cost multiplied by 2 to account for mob & demob)
Sheepsfoot Roller, 240 H.P. 2 ea 562.05$                1,124$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0020 (unit cost multiplied by 2 to account for mob & demob)
Office Trailers (assumed 100 mile haul) (2) 1 ea 1,225.62$             1,226$                        Means 2009 Heavy Construction. Page 15. 01 52 13.20 0800 (unit cost multiplied by 2 to account for mob & demob)
Water truck for dust suppression, 6,000 gallon capacity (1) 2 ea 562.05$                1,124$                        Means 2009 Heavy Construction. Page 18. 01 54 36.50 0020 (unit cost multiplied by 2 to account for mob & demob)

Health & Safety Equipment Health and Safety Equipment Subtotal = 829,119$                    
20 ea 28,980.00$          579,600$                    Assumed $50 per field worker per day

Water truck for dust suppression, 6,000 gallon capacity (1) 29 mo 8,604.10$             249,519$                    Means 2009 Heavy Construction. Page 472. 01 54 33.40 6950
Site Preparation - included in estimate provided in FS Report for Parcel E
Air Monitoring Air Monitoring Subtotal = 635,841$                    

29 mo 12,169.55$            352,917$                    Means 2005 Environmental Remediation - Unit Price. Pg 9-10. 33 02 0315
348 ea 362.29$                 125,990$                    Means 2005 Environmental Remediation - Unit Price. Pg 9-38. 33 02 1802

Analysis - hydrocarbons (1 per monitor per week) 348 ea 125.89$                43,780$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-39. 33 02 1811
Analysis - mercury (1 per monitor per week) 348 ea 42.66$                   14,837$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-39. 33 02 1815
Analysis - cyanide (1 per monitor per week) 348 ea 51.76$                   17,999$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-39. 33 02 1816
Portable ambient air analyzer rental 29 mo 2,238.08$             64,904$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-11. 33 02 0328
Portable combustible gas/oxygen indicator rental 29 mo 531.54$                15,415$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-11. 33 02 0330

Decontamination Decontamination Subtotal = 86,317$                      
Pressure washer (1,800 psi, 5gpm) 29 mo 1,150.00$             33,350$                      Hertz Equipment Rental (http://www.hertzequip.com)
Pressure washer operation (assume 2 hr/day) 1,159 hr 45.69$                   52,967$                      Means 2005 Environmental Remediation - Unit Price. Pg 9-168. 33 17 0823

Scoping Surveys Scoping Survey Subtotal = 497,587$                    
Scoping Surveys 1.00 ea 497,587.50$        497,587$                    See Backup Table D-8

Characterization Surveys Characterization Survey Subtotal = 964,940$                    
Characterization Surveys 1.00 ea 964,939.93$        964,940$                    See Backup Table D-9

Remediation of Building Sites Building Remediation Subtotal = 506,163$                    
Remediation of Building Sites 1.00 ea 506,163.30$        506,163$                    See Backup Table D-11

Remediation of Non-Building Sites Non-Building Remediation Subtotal = 4,973,733$                 
Remediation of Non-Building Sites 1.00 ea 4,973,732.76$     4,973,733$                 See Backup Table D-12

Comments

Includes PPE, First Aid Equipment, Fire Safety Equipment and Spill Control Equipment

Ambient air monitor rental (12 total -placement frequency biased towards prevailing winds and residential areas)
Analysis - principal organic hazardous constituents (1 per monitor per week)

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-D_Costs\App-D_Cost-Tables.xlsx

Page 1 of 2



Table D-5.   Alternative R-3 - Capital Cost Detail (continued)
                      Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

San Francisco Location Factors Means 2009
Material 111.2%
Labor & Equipment 141.3%
Assemblies 123.8%
Project Duration: 580 working days

29 months

Description Quantity Unit Unit Price Cost Comments
Sanitary Sewer, Storm Drain, and Septic Sewer Lines Utility Line Subtotal = 12,519,510$               

Sanitary Sewer, Storm Drain, and Septic Sewer Lines 1.00 ea 12,519,509.57$   12,519,510$               See Backup Table D-13
Final Status Surveys Final Status Survey Subtotal = 2,034,300$                

Final Status Survey 1 ea 2,034,300.32$     2,034,300$                 See Backup Table D-10
Soil Covers - IR-02 Soil Covers Subtotal = 946,543$                   

Soil cover installation and landscaping 1 ea 946,542.71$        946,543$                    See Backup Table D-15
Site Restoration - included in estimate provided in FS Report for Parcel E

Institutional Contols - included in estimate provided in FS Report for Parcel E

Design Design Subtotal = 1,451,149$                
Design assumed to be 5% of construction cost (including permitting) 1,451,149$                 Includes: Radiological-specific portions of Remedial Design, Design Basis Report, Safety and Health Plan, 

QA/QC Plan, Task-Specific Plans, and Cost Estmates; consistent with EPA guidance (pp. 5-13, EPA, 2000)

TOTAL PROJECT CAPITAL COST TOTAL PROJECT CAPITAL COST = 30,474,124$              Includes Distributive Costs
Total Construction Cost 29,022,975$               
Total Design Cost 1,451,149$                 

TOTAL COST PER SQFT OF PARCEL = 161.89$                     
General Assumptions:
Work will be performed in Level D PPE
Values from the "Means 2005 Environmental Remediation - Unit Price" and "Means 2005 Environmental Remediation - Assemblies" were multiplied by a factor of = 113% to account for an inflation rate of 3.1 percent per annum.
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Table D-6.   Alternatives R-2 and R-3 - Distributive Labor Costs for Technical and Administrative Support
                       Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Labor Rate Level of Effort Staff Required Unit Cost
(per hour) (% on Project) (number) (per project hour)

Professional/Technical
Senior Project Manager 165.00$          10 1 16.50$                        
Project Manager 123.00$          50 1 61.50$                        
Senior Engineer, Geologist or Scientist 165.00$          10 1 16.50$                        
Project Engineer, Geologist or Scientist 123.00$          100 2 246.00$                      
Quality Control Officer 95.00$            100 1 95.00$                        
Health and Safety Officer 95.00$            100 1 95.00$                        
Assistant (Junior) Project Engineer, Geologist or 
Scientist (Soil segregation, profiling)

79.00$            100 2 158.00$                      

Drafter/Designer 67.00$            10 1 6.70$                          

Field/Construction Management
Superintendent 142.60$          100 1 142.60$                      
Foreman 123.60$          100 1 123.60$                      

Clerical/Administrative
Procurement Specialist 123.00$          50 1 61.50$                        
Project Accountant/Billing 55.00$            50 1 27.50$                        
Administrative Assistant/General Clerical 51.00$            50 1 25.50$                        

Notes:
1.  Equipment operator rates are included in equipment operation estimates
2.  Labor rates are based on a 2006 rate schedule

Labor Classification Position
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Table D-7.     Alternatives R-2 and R-3 - Quantity Estimates
                        Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Area Name Quantity Units Remarks
IR Sites 02 and 03

IR-02 (Bay Fill Area) and IR-03 (former oil 
reclamation ponds)

1,943,650 square feet Total area of IR-02 and IR-03 located within 
Parcel E

Other IR Sites and Areas Outside Buildings
500 Series Buildings 999,094 square feet includes area outside of existing and former 

500 Series Buildings
707 Triangle Area 223,045 square feet
Former radiological storage yard 2,984 square feet near Building 704, includes animal pens

IR-04 (former scrap yard) 49,855 square feet area outside of former Bldg 807
Salvage yard 142,584 square feet area outside of former Bldg 702
South piers and berths 155,335 square feet

Former Buildings
Building 503 26,881 square feet
Building 506 9,375 square feet
Building 507 6,650 square feet
Building 508 6,650 square feet
Building 509 5,000 square feet
Building 510/510A 3,150 square feet
Building 517 2,500 square feet
Building 520 7,040 square feet
Building 529 510 square feet
Building 701 5,836 square feet
Building 702 5,713 square feet
Building 707B 1,000 square feet
Building 707C 1,000 square feet
Building 807 1,680 square feet
Building S-719 720 square feet
Shack 79 400 square feet exact dimensions not available from historic 

documentation
Shack 80 400 square feet exact dimensions not available from historic 

documentation
Existing Buildings

Building 406 42,885 square feet 40 Class 1 and 4 Class 2
Building 414 31,058 square feet 29 Class 1 and 3 Class 2
Building 500 13,450 square feet 13 Class 1 and 2 Class 2
Building 521 7,040 square feet 7 Class 1 and 1 Class 2
Building 527 408 square feet
Building 527 6,120 cubic feet
Building 707 13,000 square feet 13 Class 1 and 2 Class 2
Building 707 195,000 cubic feet
Building 708 1,000 square feet 1 Class 1 and 1 Class 2
Building 708 15,000 cubic feet
Building 810 34,111 square feet 32 Class 1 and 4 Class 2

Utility Lines
Storm drain lines (outside of IR-02) 39,423 linear feet
Storm drain lines (within of IR-02) 8,633 linear feet lines not proposed for removal
Sanitary sewer lines (outside of IR-02) 21,744 linear feet
Sanitary sewer lines (within of IR-02) 2,836 linear feet lines not proposed for removal
Septic sewer lines (outside of IR-02) 500 linear feet exact length not available from historic 

documentation
Septic sewer lines (within of IR-02) -- linear feet no historic structures within IR-02 potentially 

served by septic sewers
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Table D-8.   Alternatives R-2 and R-3 - Radiological Scoping Survey Cost Detail
                       Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Description Quantity Unit Unit Price Cost
Scoping Surveys - Surface Scans

999,094 SF 0.30$               302,068$         

2,984 SF 0.30$               902$                

142,584 SF 0.30$               43,109$           

155,335 SF 0.30$               46,964$           

Building 500 13,450 SF 0.30$               4,066$             

Building 503 26,881 SF 0.30$               8,127$             

Building 521 7,040 SF 0.30$               2,128$             

408 SF 0.30$               123$                

Building 702 5,713 SF 0.30$               1,727$             

Building 810 34,111 SF 0.30$               10,313$           

Building S-719 720 SF 0.30$               218$                

IR-03 (Oil Reclamation Ponds) 45,000 SF 0.30$               13,605$           

Data reduction, compilation, and analysis 1 LS 14,476.53$      14,477$           

Scoping Surveys - Soil/Wipe Sampling
93 EA 307.00$           28,551$           

1 EA 307.00$           307$                

14 EA 209.00$           2,926$             

15 EA 307.00$           4,605$             

2 EA 90.00$             180$                

3 EA 209.00$           627$                

1 EA 307.00$           307$                

1 EA 307.00$           307$                

1 EA 209.00$           209$                

4 EA 209.00$           836$                

1 EA 209.00$           209$                

1 EA 209.00$           209$                

1 LS 4,950.40$        4,950$             

1 LS 5,534.80$        5,535$             

TOTAL 497,587$        

Building 500 ROCs:  Cs-137 and Ra-226

Assumes 2-person team compile and analyze data from 20,000 SF per hour

ROCs:  Cs-137, Ra-226, and Sr-90

1 soil or wipe sample per 1,000 square meters; analyzed for ROCs (Am-241, Cs-137, 
Pu-239, Ra-226, and Sr-90); see LAB COST detail for unit rates

Building 810 ROCs:  Cs-137, Ra-226, and Sr-90

Data compilation and analysis

ROCs:  Cs-137, Ra-226, and Sr-90IR-03 (Oil Reclamation Ponds)

Remarks

500 Series Buildings Assumes 4-person crew scan 2,500 SF in two-hour period, includes rental of Ludlum 
Model 44-2  1"x 1" NaI GAMMA Scintillators (4)

Former radiological storage yard

Salvage yard

Building 702

Building 527

Building 521 ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Building 527 ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

ROCs:  Cs-137, Ra-226, and Sr-90

South piers and berths

South piers and berths ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Assumes 2-person team compile and analyze data from 5 samples per hour

Building 503

500 Series Buildings

Building S-719 ROCs:  Cs-137, Ra-226, and Sr-90

Sample collection and documentation Assumes 4-person crew collect/document 10 samples per hour

Former radiological storage yard ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Salvage yard ROCs:  Cs-137, Ra-226, and Sr-90

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\05Final\App-D_Costs\App-D_Cost-Tables.xlsx

Page 1 of 1



Table D-9.   Alternatives R-2 and R-3 - Radiological Characterization Survey Cost Detail
                       Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Description Quantity Unit Unit Price Cost
Characterization Surveys - Surface Scans

1,898,650 SF 0.30$               574,042$         

707 Triangle Area 223,045 SF 0.30$               67,436$           
49,855 SF 0.30$               15,073$           
9,375 SF 0.30$               2,834$             
6,650 SF 0.30$               2,011$             
6,650 SF 0.30$               2,011$             
5,000 SF 0.30$               1,512$             
3,150 SF 0.30$               952$                
2,500 SF 0.30$               756$                
31,058 SF 0.30$               9,390$             

510 SF 0.30$               154$                
13,000 SF 0.30$               3,930$             
1,000 SF 0.30$               302$                
1,000 SF 0.30$               302$                
400 SF 0.30$               121$                

Data reduction, compilation, and analysis 1 LS 22,743.61$      22,744$           
Characterization Surveys - Soil/Wipe Sampling

708 EA 209.00$           147,972$         

84 EA 307.00$           25,788$           
20 EA 209.00$           4,180$             
4 EA 405.00$           1,620$             
4 EA 307.00$           1,228$             
4 EA 209.00$           836$                
4 EA 209.00$           836$                
4 EA 307.00$           1,228$             
4 EA 307.00$           1,228$             

12 EA 209.00$           2,508$             
4 EA 307.00$           1,228$             
8 EA 307.00$           2,456$             
4 EA 307.00$           1,228$             
4 EA 307.00$           1,228$             
4 EA 209.00$           836$                
1 LS 31,740.80$      31,741$           
1 LS 35,228.80$      35,229$           

TOTAL 964,940$        

Assumes 2-person team compile and analyze data from 20,000 SF per hour

Building 707

Building 506
Building 507

Shack 79

Remarks

Building 509
Building 510/510A

Building 707B
Building 707C

Building 520

IR-02 (Bay Fill Area)

Building 508

Building 517

Assumes 4-person crew scan 2,500 SF in two-hour period, includes rental of 
Ludlum Model 44-2  1"x 1" NaI GAMMA Scintillators (4)

IR-04 (former scrap yard)

Building 529

ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90
Building 508 ROCs:  Cs-137, Ra-226, and Sr-90
Building 507

IR-02 (Bay Fill Area) 4 soil or wipe sample per 1,000 square meters; analyzed for ROCs (Cs-137, Ra-
226, and Sr-90); see LAB COST detail for unit rates

707 Triangle Area ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Building 506 ROCs:  Am-241, Cs-137, H-3, Pu-239, Ra-226, and Sr-90
IR-04 (former scrap yard) ROCs:  Cs-137, Ra-226, and Sr-90

Building 707C

Building 509 ROCs:  Cs-137, Ra-226, and Sr-90

Building 520 ROCs:  Cs-137, Ra-226, and Sr-90

Building 510/510A ROCs:  Am-241, Cs-137, Pu-239, Ra-226, and Sr-90

ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Building 529 ROCs:  Cs-137, H-3, Ra-226, and Sr-90
Building 707 ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90
Building 707B

Building 517 ROCs:  Co-60, Cs-137, Ra-226, and Sr-90

ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Shack 79 ROCs:  Cs-137, Ra-226, and Sr-90
Sample collection and documentation Assumes 4-person crew collect/document 10 samples per hour
Data compilation and analysis Assumes 2-person team compile and analyze data from 5 samples per hour
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Table D-10.  Alternatives R-2 and R-3 - Radiological Final Status Survey Cost Detail 
                       Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

tsoCecirP tinUtinUytitnauQnoitpircseD
Final Status Surveys - Additional Surface Scans at Locations Remediated Based on Scoping or Characterization Survey Results

299,728 SF 0.30$              90,620$          
2,984 SF 0.30$              902$               

71,292 SF 0.30$              21,555$          
31,067 SF 0.30$              9,393$            

03.0FS0005 gnidliuB $              -$                
03.0FS0305 gnidliuB $              -$                
03.0FS040,7125 gnidliuB $              2,128$            

0 SF 0.30$              -$                
03.0FS758,2207 gnidliuB $              864$               
03.0FS0018 gnidliuB $              -$                
03.0FS027917-S gnidliuB $              218$               
03.0FS005,22)sdnoP noitamalceR liO( 30-RI $              6,803$            

1,898,650 SF 0.30$              574,042$        
03.0FS325,111aerA elgnairT 707 $              33,718$          

24,928 SF 0.30$              7,537$            
9,375 SF 0.30$              2,834$            
6,650 SF 0.30$              2,011$            
6,650 SF 0.30$              2,011$            
5,000 SF 0.30$              1,512$            
3,150 SF 0.30$              952$               
2,500 SF 0.30$              756$               
7,040 SF 0.30$              2,128$            
510 SF 0.30$              154$               

13,000 SF 0.30$              3,930$            
1,000 SF 0.30$              302$               
1,000 SF 0.30$              302$               
400 SF 0.30$              121$               

85.845,52SL1sisylana dna ,noitalipmoc ,noitcuder ataD $     25,549$          
Final Status Surveys - Surface Scans at Locations with Scoping Surveys and Remediation Completed Previously

42,885 SF 0.30$              12,966$          
31,058 SF 0.30$              9,390$            
5,836 SF 0.30$              1,764$            
1,000 SF 0.30$              302$               
400 SF 0.30$              121$               

Data reduction, compilation, and analysis 1 LS 819.90$          820$               

IR-04 (former scrap yard) Assumes 50 percent of area requires additional surface scan

Remarks

500 Series Buildings Assumes 30 percent of area requires additional surface scan
Former radiological storage yard Assumes 100 percent of area requires additional surface scan

Building 506 Assumes 100 percent of area requires additional surface scan

Salvage yard Assumes 50 percent of area requires additional surface scan

Assumes scoping survey will verify that no remediation is required

Assumes 50 percent of area requires additional surface scan
Assumes scoping survey will verify that no remediation is required
Assumes 100 percent of area requires additional surface scan
Assumes 50 percent of area requires additional surface scan

South piers and berths Assumes 20 percent of area requires additional surface scan

Assumes scoping survey will verify that no remediation is required
Assumes 100 percent of area requires additional surface scan

Assumes 100 percent of area requires additional surface scan

Building 527 Assumes that building will be demolished with pier (after remediation)

Building 508

Building 529

Assumes 100 percent of area requires additional surface scan

Building 509

Shack 80 Assumes 100 percent of area requires additional surface scan

Building 406 Assumes 100 percent of area requires additional surface scan
Building 414 Assumes 100 percent of area requires additional surface scan

Building 708
Building 701 Assumes 100 percent of area requires additional surface scan

Assumes 100 percent of area requires additional surface scan
Assumes 100 percent of area requires additional surface scan

Assumes 2-person team compile and analyze data from 20,000 SF per hour

Assumes 100 percent of area requires additional surface scan
Assumes 100 percent of area requires additional surface scan

Assumes 100 percent of area requires additional surface scan

Assumes 100 percent of area requires additional surface scan

Building 507 Assumes 100 percent of area requires additional surface scan

IR-02 (Bay Fill Area)
Assumes 50 percent of area requires additional surface scan

Assumes 100 percent of area requires additional surface scan

Assumes 100 percent of area requires additional surface scan

Assumes 2-person team compile and analyze data from 20,000 SF per hour

Assumes 100 percent of area requires additional surface scan
Building 510/510A Assumes 100 percent of area requires additional surface scan

Building 707C
Shack 79

Building 517

Building 707B
Building 707

Building 520
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Table D-10.  Alternatives R-2 and R-3 - Radiological Final Status Survey Cost Detail (continued)
                       Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Description Quantity Unit Unit Price Cost Remarks
Final Status Surveys - Soil/Wipe Sampling at Locations Remediated Based on Scoping or Characterization Survey Results

448 EA 307.00$          137,536$        

16 EA 307.00$          4,912$            
112 EA 209.00$          23,408$          
48 EA 307.00$          14,736$          
0 EA 90.00$            -$                
0 EA 209.00$          -$                

16 EA 307.00$          4,912$            
0 EA 307.00$          -$                

16 EA 209.00$          3,344$            
0 EA 209.00$          -$                

16 EA 209.00$          3,344$            
48 EA 209.00$          10,032$          

2,832 EA 209.00$          591,888$        
176 EA 307.00$          54,032$          
48 EA 209.00$          10,032$          
16 EA 307.00$          4,912$            
16 EA 307.00$          4,912$            
16 EA 209.00$          3,344$            
16 EA 209.00$          3,344$            
16 EA 307.00$          4,912$            
16 EA 209.00$          3,344$            
16 EA 209.00$          3,344$            
16 EA 209.00$          3,344$            
32 EA 307.00$          9,824$            
16 EA 307.00$          4,912$            
16 EA 307.00$          4,912$            
16 EA 209.00$          3,344$            
1 LS 145,017.60$   145,018$        
1 LS 160,953.60$   160,954$        

TOTAL 2,034,300$    

Building 707C ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90
Building 707B ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Building 520 ROCs:  Cs-137, Ra-226, and Sr-90

IR-02 (Bay Fill Area) ROCs: Cs-137, Ra-226, and Sr-90

Salvage yard ROCs:  Cs-137, Ra-226, and Sr-90
South piers and berths ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Building 702 ROCs:  Cs-137, Ra-226, and Sr-90
Building 810 ROCs:  Cs-137, Ra-226, and Sr-90

Building 507 ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Building 510/510A ROCs:  Am-241, Cs-137, Pu-239, Ra-226, and Sr-90

IR-04 (former scrap yard) ROCs:  Cs-137, Ra-226, and Sr-90
707 Triangle Area ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Former radiological storage yard ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

IR-03 (Oil Reclamation Ponds) ROCs:  Cs-137, Ra-226, and Sr-90

Building 500 ROCs:  Cs-137 and Ra-226

500 Series Buildings 16 soil or wipe sample per 1,000 square meters; analyzed for ROCs (Am-241, 
Cs-137, Pu-239, Ra-226, and Sr-90); see LAB COST detail for unit rates

Building 529 ROCs:  Cs-137, H-3, Ra-226, and Sr-90

Building 521

Building 517 ROCs:  Co-60, Cs-137, Ra-226, and Sr-90

Building 508 ROCs:  Cs-137, Ra-226, and Sr-90
Building 509 ROCs:  Cs-137, Ra-226, and Sr-90

Building 506 ROCs:  Am-241, Cs-137, H-3, Pu-239, Ra-226, and Sr-90

Building 503 ROCs:  Cs-137, Ra-226, and Sr-90

Building 527 ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90

Sample collection and documentation Assumes 4-person crew collect/document 10 samples per hour
Data compilation and analysis Assumes 2-person team compile and analyze data from 5 samples per hour

Building S-719 ROCs:  Cs-137, Ra-226, and Sr-90

Shack 79 ROCs:  Cs-137, Ra-226, and Sr-90

Building 707 ROCs:  Cs-137, Pu-239, Ra-226, and Sr-90
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Table D-11.  Alternatives R-2 and R-3 - Radiological Remediation at Building Sites Cost Detail
                       Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Description Quantity Unit Unit Price Cost
Remediation at Existing Buildings - to remain in place

4,288 SF 8.55$              36,666$          

3,106 SF 8.55$              26,555$          

Building 500 0 SF 8.55$              -$                

Building 521 2,112 SF 8.55$              18,058$          

Building 810 0 SF 8.55$              -$                

Disposal of low-level radioactive waste 106 CY 820.00$          86,613$          

Remediation at Existing Buildings - to be demolished
0 SF 8.55$              -$                

1,300 SF 8.55$              11,115$          
0 SF 8.55$              -$                

14 CY 820.00$          11,844$          

Demolition of Existing Buildings
6,120 CF 0.42$              2,570$            

195,000 CF 0.32$              62,400$          

15,000 CF 0.32$              4,800$            

Screening/segregation of demolition debris 2,001 CY 19.40$            38,822$          

Disposal of low-level radioactive waste 200 CY 820.00$          164,091$        

Disposal of construction debris 1,801 CY 23.67$            42,630$          

TOTAL 506,163$       

Building 406 Assumes 10 percent of area requires remediation by hydraulic scrabbling; 
Means 2009 Heavy Construction. Pg 23; 02 41 13.15 0015

Building 414 Assumes 10 percent of area requires remediation by hydraulic scrabbling; 
Means 2009 Heavy Construction. Pg 23; 02 41 13.15 0015

Building 707
Building 527 Assumes no spot remediation required prior to demolition

Quote from Norcal Waste Systems, Inc., San Francisco, CA

Disposal of low-level radioactive waste

Means 2009 Heavy Construction. Pg 36; 02 41 19.23 3080

Building 708 Assumes no spot remediation required prior to demolition
Assumes 2-person team compile and analyze data from 20,000 SF per hour

Assumes 10 percent of debris requires disposal as LLRW

Building 707 Assumes 10 percent of area requires spot remediation prior to demolition; 
Means 2009 Heavy Construction. Pg 33-34; 02 41 16.13  0700; cost includes 
demolition and 20 mile truck haul of debris.

Building 708 Assumes no spot remediation required prior to demolition; Means 2009 Heavy 
Construction. Pg 33-34; 02 41 16.13 0500; cost includes demolition and 20 mile 
truck haul of debris.

Building 527 Assumes no spot remediation required prior to demolition; Means 2009 Heavy 
Construction. Pg 33-34; 02 41 16.13 0600 ; cost includes demolition and 20 
mile truck haul of debris.

Remarks

Assumes 10 percent of area requires spot remediation prior to demolition

Assumes 30 percent of area requires remediation by hydraulic scrabbling; 
Means 2009 Heavy Construction. Pg 23; 02 41 13.15 0015

Assumes scoping survey will verify that no remediation is required; Means 2009 
Heavy Construction. Pg 23; 02 41 13.15 0015

Assumes 2-inch scrabbling depth with 50% bulking factor

Assumes scoping survey will verify that no remediation is required; Means 2009 
Heavy Construction. Pg 23; 02 41 13.15 0015
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Table D-12.  Alternatives R-2 and R-3 - Radiological Remediation at Non-Building Sites Cost Detail
                       Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Description Quantity Unit Unit Price Cost
Remediation of Open Space Areas

1,857 CY 2.86$               5,311$             

6 CY 2.86$               17$                  
265 CY 2.86$               758$                

IR-03 (Oil Reclamation Ponds) 84 CY 2.86$               240$                
3,528 CY 2.86$               10,090$           

707 Triangle Area 415 CY 2.86$               1,187$             
93 CY 2.86$               266$                

7,767 SF 8.55$               66,408$           

Remediation of Former Building Sites
18 CY 2.86$               51$                  
13 CY 2.86$               37$                  
13 CY 2.86$               37$                  
10 CY 2.86$               29$                  
6 CY 2.86$               17$                  
5 CY 2.86$               14$                  

14 CY 2.86$               40$                  
1 CY 2.86$               3$                    

Building 702 11 CY 2.86$               31$                  
2 CY 2.86$               6$                    
2 CY 2.86$               6$                    

Building S-719 2 CY 2.86$               6$                    
1 CY 2.86$               3$                    

Pier Demolition and Construction Debris Disposal
Saw cut concrete pier deck (1,400 ft. x 60 ft.) 16,800 LF 10.77$             180,936$         
Relocate concrete pier deck sections by barge crane 1,400 LF 179.00$           250,600$         
Demolition of concrete pier deck  (1,400 ft. x 60 ft.) 84,000 SF 22.00$             1,848,000$      
Demolition of wooden pier decking (2,000 ft. x 30 ft.) 60,000 SF 9.80$               588,000$         

Demolition of wood piles (up to 14" dia.) 38,400 LF 9.80$               376,320$         
Disposal of concrete construction debris 3,800 CY 69.60$             264,480$         
Disposal of wood construction debris 4,600 CY 11.60$             53,360$           
Backfilling of Excavation Areas
Soil analysis for import soil (1 per 1000 CY) (4 pt. composite samples) 7 EA 1,042.00$        7,294$             
Backfill excavations (delivered, spread, compacted in 6-in. lifts) 10,935 ton 13.61$             148,825$         
Radioactive Waste Characterization and Disposal
Waste Characterization 13 EA 1,042.00$        13,546$           
Disposal of low-level radioactive waste 9,648 ton 120.00$           1,157,814$      
TOTAL 4,973,733$     

Means 2009 Heavy Construction. Pg 74; 03 81 13.50  0400 and 0420
Means 2009 Heavy Construction. Pg 30-31; 02 41 13.72  0500
Means 2009 Heavy Construction. Pg 30-31; 02 41 16.17  2500
Means 2009 Heavy Construction. Pg 30-31; 02 41 13.72  0700

Based on $58/ton quote for transportation/disposal; assumes 0.2 tons/CY

Assumes sampling for chemical and rad analyses 
Means 2005 Environmental Remediation - Unit Price. Pg 4-23. 17 03 0423

Assumes 1, 4 pt. composite sample (for chemical and rad analyses) per 500 CY

Means 2009 Heavy Construction. Pg 31; 02 41 13.74 2000
Based on $58/ton quote for transportation/disposal; assumes 1.2 tons/CY

Shack 79

Building 707B

Building 510/510A
Building 517

Building 707C

Building 520
Building 529

South piers and berths Assumes 5 percent of area requires remediation by hydraulic scrabbling; Means 
2009 Heavy Construction. Pg 23; 02 41 13.15 0015

Building 506 Assumes 20 CY of LLRW is generated per 1,000 square meters of area

Building 509
Building 508
Building 507 (which correlates to 5 percent of the volume within the upper foot)

Remarks

500 Series Buildings Means 2009 Heavy Construction. Pg 219. 31 23 16.42 0250; 
assumes 20 CY of LLRW is generated per 1,000 square meters of area

Former radiological storage yard (which correlates to 5 percent of the volume within the upper foot)

IR-04 (former scrap yard)

Salvage yard

IR-02 (Bay Fill Area)
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Table D-13.  Alternatives R-2 and R-3 - Utility Line Removal Cost Detail
                       Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Description Quantity Unit Unit Price Cost
66,496 CY 7.86$              522,745$        

1,357 each 209.00$          283,545$        

Over excavate contaminated soils (25% contingency) 16,624 CY 7.86$              130,686$        

Haul soil to radiological screening yard with 8 CY trucks 83,120 CY 4.16$              345,753$        

2,244,240 SF 0.30$              673,272$        

Soil analysis for disposal (1 per 500 CY) (4 pt. composite samples) 166 each 1,042.00$       173,222$        

Class II Benificial Reuse Soil to Altamont 70,652 ton 38.82$            2,742,711$     Assumed Fraction of Total Waste: 50%

Class II Soil to Altamont 42,391 ton 72.42$            3,069,971$     Assumed Fraction of Total Waste: 30%

Class I Non-RCRA Soil to Kettleman Hills 21,196 ton 81.15$            1,720,023$     Assumed Fraction of Total Waste: 15%

Disposal of radiologically impacted waste 7,065 ton 120.00$          847,824$        Assumed Fraction of Total Waste: 5%
83 each 1,042.00$       86,611$          

Backfill excavations (delivered, spread, compacted in 6-in. lifts) 141,304 ton 13.61$            1,923,147$     

TOTAL 12,519,510$  

Means 2009 Heavy Construction. Pg 211. 31 23 16.13 0050

Remarks
Excavate trench along utility line alignment with 1/2 CY excavator Means 2009 Heavy Construction. Pg 211. 31 23 16.13 0050

Confirmation sample analysis Assume one sample per 50 feet of line + 10% QC samples; see "LAB COST" 
Worksheet 

Means 2009 Heavy Construction. Pg 230. 31 23 23.20 0114

Radiological screening Assumed to be 10 times the cost of the portable scintillator (x6)

Means 2005 Environmental Remediation - Unit Price. Pg 4-23. 17 03 0423

See "LAB COST" Worksheet for Detail

Transport and disposal of excavated material

Soil analysis for import soil (1 per 1000 CY) (4 pt. composite samples) See "LAB COST" Worksheet for Detail
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Table D-14.  Alternatives R-2 and R-3 - Soil Laboratory Analyses Cost Detail
                        Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Analysis(1) Cost per Sample
Radiochemical Analysis 503.00$                                  

Gamma Radium-226, Cesium-137, Cobalt-60, and Americium-241 90.00$                                    
Strontium-90 119.00$                                  
Isotopic Plutonium 98.00$                                    
Isotopic Uranium 98.00$                                    
Tritium 98.00$                                    

Encore Samplers for TPH-purgeable range (3 per sample) 39.00$                                    
Chemical Analysis 500.00$                                  

Volatile Organic Compounds (VOCs) 100.00$                                  
Semivolatile Organic Compounds (SVOCs) 190.00$                                  
Pesticides 80.00$                                    
Polychlorinated Biphenyls (PCBs) 65.00$                                    
Total Petroleum Hydrocarbons (TPH), purgeable range 90.00$                                    
Total Petroleum Hydrocarbons (TPH), extractable range 55.00$                                    
Total Threshold Limit Concentration (TTLC), CA Title 22 Metals (Sb, As, Ba, Be, Cd, Cr, Co, Cu, Pb, Hg, Mo, 
N, Se, Ag, Tl, V, Zn)

110.00$                                  

Toxic Characteristic Leaching Procedure (TCLP), CA Title 22 Metals 50.00$                                    
Soluble Threshold Limit Concentration (STLC), CA Title 22 Metals 50.00$                                    

Total Cost/Sample: 1,042.00$                               
Notes:
(1) Analytical costs provided by TestAmerica Laboratories Inc., San Francisco, CA, in March 2009 (925-484-1919) and August 2009
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Table D-15.  Alternative R-3 - Soil Cover at IR-02 and IR-03
                       Radiological Addendum to Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California

Description Quantity Unit Unit Price Cost
Additional 1 Foot of Soil Cover at IR-02 and IR-03 (included as part of Alternative R-3)

72 ea 1,042.00$       75,010$          

71,987 CY 8.39$              604,172$        

71,987 CY 2.33$              167,546$        

71,987 CY 1.39$              99,814$          
Subtotal 946,543$        

20 percent contingency 189,309$        
TOTAL 1,135,851$     

Notes:

Remarks

In the Final FS Report for Parcel E, a 2-foot thick soil cover was assumed at Redevelopment Blocks EOS-1 through EOS-5 for soil alternatives S-2 through S-4.  Since these Redevelopment Blocks encompass all of IR-02 and IR-03, no additional soil cover 
costs are presented in the Radiological Addendum to avoid duplication.  Radiological Alternative R-3 includes a 3-foot soil cover to offer additional protection from residual radioactivity; therefore, the soil cover costs for IR-02 and IR-03 reflect the costs of 
construction an additional foot of soil cover (from 2 feet to 3 feet).  These costs are limited to IR-02 and IR-03, rather than all of Redevelopment Blocks EOS-1 through EOS-5.

Soil analysis (1 per 1000 CY) See Table D-10 for Detail
Fill material, delivered from off-site Means 2005 Environmental Remediation - Unit Price; Pg 4-23. 17 03 0424
Spread dumped material Means 2009 Heavy Construction. Page 229. 31 23 23.17 0020
Compact soil cover, 12" lifts, 3 passes Means 2009 Heavy Construction. Page 247. 31 23 23.23 5620
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
General Comments 

1. -- -- The Draft Radiological Addendum to the Feasibility 
Study for Parcel E (the FS Addendum) has 
significant subsurface data gaps; thus, the 
alternatives proposed include what are essentially 
presumptive remedies for radiological 
contamination at two sites.  The surface clearance 
and containment approach for Installation 
restoration (IR) Site 02 and IR Site 03 requires 
further justification.  Considering that significant 
subsurface data gaps do exist for IR-02 and IR-03, 
the FS Addendum must include a more robust 
discussion of remedial alternatives for these sites 
beyond the alternatives presented.  The next 
revision of the FS Addendum should at least include 
an alternative that allows for additional surveys and 
excavation beyond one foot if hot spots are found 
during the initial excavation.  This is of particular 
importance if subsurface sampling results indicate 
the possible presence of radiological devices. 

Consistent with the NCP1 and EPA RI/FS guidance (EPA, 1988), the 
Navy developed remedial alternatives by combining various process 
options that were retained following a screening-level analysis based 
on effectiveness, implementability, and cost.  The RA presents a set 
of streamlined remedial alternatives, consistent with the streamlining 
approach outlined in the NCP (pp. 8704-8705 of NCP Preamble).  
The proposed approach for addressing radionuclides at IR Sites 02 
and 03 under Alternatives R-2 and R-3 is consistent with the 
radiological remedy selected for IR Sites 07 and 18 at Parcel B, as 
outlined in the Final Amended Parcel B ROD (Navy, 2009a).  The 
remedy for IR Sites 07 and 18 at Parcel B was co-selected by the 
Navy and EPA, with concurrence by DTSC and the RWQCB.  The 
Draft Final RA was revised to clarify the approach for how 
radionuclides will be addressed at IR Sites 02 and 03 under 
Alternatives R-2 and R-3, as outlined in the paragraphs below.   

Under Alternatives R-2 and R-3, a radiological characterization 
surface scan will initially be conducted over 100 percent of the area at 
IR Sites 02 and 03 to identify areas with elevated activity.  Following 
the surface scan, soil containing ROCs at activity levels exceeding the 
RGs would be removed, with the excavation generally limited to 1 
foot bgs.  However, the radiological removal may be extended deeper, 
if necessary, to ensure that the radiological dose at the final ground 
surface (following backfilling of the excavation and installation of a 
demarcation layer and soil cover) will be consistent with background 
activity levels.   

                                                      
1  Abbreviations and acronyms used throughout this table are identified on page 49. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
General Comments 

1. 
(cont.) 

-- -- (see above) The dose levels at the surface will not exceed 15 mrem/yr based upon 
residential reuse; this dose level is generally considered protective of 
human health and is applied to response actions under CERCLA 
(EPA, 1997).  Given the historical operations at IR Sites 02 and 03 
and potential subsurface data gaps, it is possible that elevated activity 
levels may be encountered following surface remediation and that 
additional excavation may be required deeper than 1 foot bgs to 
ensure an acceptable dose level at the final ground surface.   
Following the radiological removal described above, all excavations 
would be backfilled to the existing ground surface with soil that meets 
appropriate acceptance criteria for radioactive and nonradioactive 
chemicals.  Subsequently, a soil cap (2-foot-thick for Alternative R-2 
and 3-foot-thick for Alternative R-3) would be installed at and above 
original grade at IR Sites 02 and 03.  The soil cover would be underlain 
by a demarcation layer, consisting of a permeable geosynthetic material 
and magnetic marking tape, to ensure proper identification of the 
bottom of the soil cap.  The proposed soil cap and demarcation layer 
would reduce the dose and residual risk associated with ROCs at the 
RGs, at and below the original surface, to meet the RAO. 

2. -- -- Proposed remedial alternatives R-2 and R-3 include 
removal of approximately 1 foot of soil exceeding 
RGs at IR Site 02 and IR Site 03; however, the text 
does not explain how this depth was determined.  
Given the stated unknown extent of subsurface 
radioactive soil impacts, it is not clear how this 1-
foot depth was selected.  Please revise the FS 
Addendum to provide supporting information for 
the proposed removal of approximately 1 foot of 
soil from these areas. 

The proposed excavation depth was initially determined based upon 
the Navy’s previous experience evaluating radionuclides at 
radiologically impacted areas of Parcels B and E-2.  RESRAD 
modeling was performed and is included in Appendix B, and these 
modeling results demonstrate that the removal of radiological 
anomalies within 1 foot of the existing ground surface and subsequent 
backfilling and soil cover installation would generally result in a 
background dose at the final ground surface.  However, as indicated 
in the response to EPA General Comment 1, excavation in some areas 
may be extended deeper, if necessary, to ensure that the radiological 
dose at the final ground surface (following backfilling of the 
excavation and installation of a demarcation layer and soil cover) is 
consistent with background activity levels.  The Draft Final RA was 
revised to further clarify the excavation approach proposed under 
Alternatives R-2 and R-3 for IR Sites 02 and 03.  
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
General Comments 

3. -- -- The containment process option retained for 
evaluation in the FS Addendum included a 2-foot 
and 3-foot soil cover at IR Site 02 and IR Site 03; 
however, a detailed evaluation of the thickness 
proposed for the soil cover was not included.  
Section 3.3.1.4, Containment, states, “The Navy 
evaluated a 2-foot thick soil cover at radiologically 
impacted areas of Parcel E-2 and has selected a 3-
foot thick soil cover at radiological impacted areas 
of Parcel B, IR-07 and IR-08;” however, a 
discussion was not included comparing these sites 
to IR Site 02 and IR Site 03.  For example, there 
was no discussion of the level of radiological 
impacts at the sites, the final site use, or other site 
details.  Please revise the FS Addendum to include 
additional details on how the covers were evaluated 
and selected at these other sites and a comparison to 
the conditions at IR Site 02 and IR Site 03.  

Section 3.3.1.4 was revised to briefly compare the operational history 
and site conditions at IR Sites 02 and 03 with Parcel E-2 and Parcel B, 
IR Sites 07 and 18.  As stated in the response to EPA General 
Comment 1, excavation in some areas at IR Sites 02 and 03 may be 
extended deeper, if necessary, to confirm that the radiological dose at 
the final ground surface (following backfilling of the excavation and 
installation of a demarcation layer and soil cover) is consistent with 
background activity levels.  This clarification is warranted for Parcel 
E based on the different site conditions at IR Sites 02 and 03.   

4. -- -- The radiological risk assessment uses the USDOE 
RESRAD model, rather than comparison with U.S. 
EPA Preliminary Remediation Goals (PRGs), for 
soil, outdoor surfaces and buildings.  Please include 
a brief discussion of how the models differ and why 
the RESRAD model is comparable to the U.S. EPA 
PRGs in terms of calculating risk at Parcel E. 

PRGs for radionuclides are isotope concentrations that correspond to 
certain levels of risk in soil, water, and biota.  PRGs for radionuclides 
are developed based upon generic exposure assumptions, which may 
not be consistent with anticipated land use.  RESRAD was used for 
site-specific dose and risk modeling of radiologically impacted sites, 
and the use of RESRAD allows for the selection of receptor-specific 
exposure assumptions consistent with the assumptions and inputs 
used in the nonradiological HHRA for Parcel E in the Final Revised 
RI Report for Parcel E (Barajas and Associates, 2008).    
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
General Comments 

5. -- -- It appears that some of the more than 30 
radiologically impacted sites in Parcel E (see Table 
ES-1, Parcel E Impacted Sites, Radionuclides of 
Concern Historical Uses, and Planned Reuse) are 
not fully accounted for in the FS Addendum.  
Section 2.3.1.2 describes 16 sites of them in terms 
of Redevelopment Blocks.   

The opening paragraph of Section 2.3.1.2 
acknowledges that “data are inadequate [at several 
radiologically impacted Parcel E sites] to support a 
detailed evaluation of the nature and extent of 
radionuclides in subsurface soil at the sites, [and…] 
in the absence of such data, this radiological 
addendum assumes that radiologically impacted 
subsurface soil…will require remedial option 
analysis.”  Based on the site descriptions in Section 
2.3.1.2, it is not clear that all the sites missing from 
the discussion in Section 2.3.1.2 – for example, 
Building 503 in Redevelopment Block 41; Building 
708 in Redevelopment Block 44; Former Salvage 
Yard in Redevelopment Block 45; and Building 521 
in EMI-1 – were deemed as requiring remedial 
option analysis.  To ensure that all radiologically 
impacted sites in Parcel E are accounted for, please 
revise the opening paragraph of Section 2.3.1.2 – 
and elsewhere in the FS Addendum, as appropriate 
– to specify radiologically impacted sites requiring 
remediation based on adequate data availability, as 
well as the radiological impacted sites with 
inadequate data that required remedial option 
analysis. 

A brief description of every radiologically impacted site at Parcel E 
(based on the findings of the HRA [NAVSEA, 2004]), along with the 
potential for radiological contamination and ROCs, is presented in 
Section 2.1.2 of the RA.  The HRA identified several sites at Parcel E 
that had not been previously considered radiologically impacted prior 
to issuance of the HRA.  Accordingly, previous radiological 
investigations or removal actions had not been conducted at these 
sites.   

Section 2.3.1.2 presents the nature and extent of radionuclides 
detected in soil and associated structures at each radiologically 
impacted site Parcel E; the evaluation is based on the results of the 
previous radiological investigations at Parcel E, as outlined in Section 
2.2.  Radiologically impacted sites with no previous radiological data 
are not discussed in this section; however, all radiologically impacted 
sites at Parcel E (as listed in Table 2) are accounted for in the 
remedial options analysis (as listed in Table 9).  The text in Section 
2.3.1.2 was revised to indicate that the radionuclide nature and extent 
discussion presented in the section is limited to the sites for which 
radiological data are available.  The text was also revised to indicate 
that radiologically impacted sites identified in Table 2 but not 
discussed in Section 2.3.1.2 are assumed to require remedial options 
analysis.   
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
General Comments 

6. -- -- The FS Addendum refers to “release criteria” and 
“release limits” throughout the document, including 
statements about exceedences of these values in 
Section 2.0, Site Characterization and Risk 
Evaluation; and Appendix B, Parcel E Risk 
Screening Analysis.  However, the source and 
specific values of these release criteria and limits 
are unclear.  Please clarify this information in 
appropriate sections in the FS Addendum. 

The release criteria used in the RA were obtained from the “Final 
Basewide Radiological Removal Action, Action Memorandum – 
Revision 2006, Hunters Point Shipyard, San Francisco, California,” 
dated April 21, 2006, and are referenced in Section 2 as the most 
appropriate preliminary criteria under which to evaluate the existing 
site data.  Section 2 was revised to indicate the source of the release 
criteria.  The RGs identified in Table 7 are consistent with the release 
criteria, but the term “remedial goal” is used in Sections 3, 4, and 5 to 
clarify that these goals will apply to the future remedial action for 
ROCs. 

7. -- -- The FS Addendum indicates that reference 
(background) data from samples collected from 
locations within Parcel E during the Phase V 
investigation were used in the HHRA to estimate 
incremental risks; however, it is unclear how 
samples collected from locations within Parcel E 
could be representative of background levels when 
multiple sites are associated with radionuclide 
releases from site operations.  Please provide 
supporting justification for identifying background 
samples collected from locations within Parcel E. 

Section 2.2.1.14 was revised to indicate that the 16 reference samples 
for the Phase V investigation were collected from areas within Parcels 
B, C, D, and E that were determined, in consultation with the Navy’s 
RASO, to not be potentially impacted by previous radiological 
operations at HPS.  This determination was aligned with the historical 
records used to develop the HRA (NAVSEA, 2004).   

8. -- -- The FS Addendum should include more information 
about how the Remedial Goals (RGs) were 
developed.  Please revise the FS Addendum to 
include a summary of how RGs were selected at 
these sites and the appropriateness of these RGs for 
Parcel E. 

Table 7 was revised to indicate the regulatory criteria used to develop 
the RGs (e.g., EPA PRGs for soil and sediment).  As discussed in 
Section 3.1.4 and Table 7, the RGs are consistent with the selected 
RGs in the RODs for Parcels B, G, and D-1 and UC-1 (Navy, 2009a, 
2009b, and 2009c, respectively).   
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
General Comments 

9. -- -- As presented, the costing information is unclear as 
to what is represented (i.e., does it only represent 
costs associated with the radiological constituents 
which are the primary focus of the FS Addendum, 
or does it represent costs associated with all of the 
Parcel E proposed remedial activities).  Please 
revise the FS Addendum costing information to 
clearly indicate what is represented by the costs 
presented. 

As specified on page 5-1, the information presented in Section 5 
focuses solely on the three remedial alternatives developed for 
radionuclides.  As such, information on the costs for the radiological-
specific remedial alternatives does not include the costs associated 
with the remedial alternatives presented in the Parcel FS for soil and 
sediment, groundwater, and nonaqueous-phase liquids.  Sections 
5.2.2.7 and 5.2.3.7 were revised to indicate that the costs presented 
are in addition to costs for the remedial alternatives for nonradioactive 
chemicals (that are presented in the FS Report for Parcel E). 

10. -- -- This FS Addendum indicates that it addresses 
radionuclides of concern (ROCs) but indicates that 
both chemical and radiological contaminants will be 
addressed together in the Proposed Plan and Record 
of Decision (ROD).  While the FS Addendum 
presents the chemical remedial alternatives and 
indicates that the remedial alternative for 
radionuclides will complement the chemical 
alternative, only a limited discussion of this is 
included in the FS Addendum.   
A process was not included in the FS Addendum 
that will allow for an assessment of the 
compatibility of the radiological contaminant 
remedial technologies and the non-radiological 
contaminant technologies to assess their synergies 
and compatibilities.  Please revise the FS 
Addendum to discuss how this process will occur so 
that the Proposed Plan and ROD can be 
appropriately prepared and substantiated. 

As stated in Section 4.1, the remedial alternatives for radioactive 
chemicals identify additional actions, beyond those specified in the 
FS Report for Parcel E, that are needed to meet the RAO for 
radioactively contaminated media.  As such, the radiological-specific 
remedial alternatives in the RA are evaluated independently of the 
remedial alternatives in the FS Report.  The only common component 
to the remedial alternatives for both nonradioactive and radioactive 
chemicals is the proposed soil cover at IR Sites 02 and 03 (this 
component was included in the RA, so the two variations of the soil 
cover could be evaluated).   
The soil alternatives in the Draft Final FS Report were revised to 
include a 2-foot soil cover throughout IR Sites 02 and 03, consistent 
with the expanded open space district identified in the 2010 amended 
redevelopment plan (San Francisco Redevelopment Agency, 2010).  
The costs of the radiological-specific alternatives were revised in the 
Draft Final RA as follows to avoid duplication with the Draft Final FS 
Report:   
• Alternative R-2:  Costs for the 2-foot soil cover in IR Sites 02 

and 03 were removed because these costs were already included 
in the soil alternatives in the Draft Final FS Report. 

• Alternative R-3:  Costs for an additional 1 foot of soil cover in IR 
Sites 02 and 03 were added to provide a basis of comparing the 
2-foot- and 3-foot-thick soil covers at IR Sites 02 and 03.  
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
General Comments 

10. 
(cont.) 

-- -- (see above) Section 4.1 was revised to clarify that “Consistent with the remedy 
selection process for Parcels B, G, and D-1 and UC-1 (Navy, 2009a, 
2009b, and 2009c, respectively), the Navy will identify preferred 
remedial alternatives for both nonradioactive chemicals and 
radionuclides in the proposed plan for Parcel E.  The final remedy for 
Parcel E, to be selected in the ROD following public comment on the 
proposed plan, will specify the actions necessary to satisfy the RAOs 
established for both radionuclides and nonradioactive chemicals.”  

11. -- -- The Parcel E FS is still in draft format so comments 
have not been addressed.  This FS Addendum 
appears to include all of the alternatives from the 
Parcel E FS, but it is unclear exactly how they 
apply.  The FS Addendum will need to ensure that 
any residual issues that may impact this document 
are sufficiently resolved prior to submission of the 
final.  Please ensure that the two Parcel E FS reports 
are revised so as to be complementary. 

The Draft Final RA and FS Reports were revised to reflect regulatory 
agency input and to ensure consistency between the two documents.  
In addition, Section 4.1 in the Draft Final RA was revised to clarify 
that the radiological-specific remedial alternatives are independent of 
those evaluated in the FS Report, and that the remedial alternatives 
for nonradioactive chemicals are briefly summarized in the RA for 
information purposes only.   

12. -- -- The FS Addendum refers to various background 
data sets, but does not cite them appropriately to 
allow for verification of the information or include 
the information to allow for a thorough 
understanding of the implications associated with 
using these data sets.  Please revise the FS 
Addendum to either include the background data 
sets referred to or include full citations for where 
this information is located. 

Appendix A of the Draft Final RA was revised to include the 
background data set for the Phase V investigation. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
General Comments 

13. -- -- Section 2 should state which buildings were 
designated as radioactive materials storage and use 
areas.  Of those buildings the report should state 
which radioactive materials storage and use areas 
have been decommissioned according to the 
requirements of 10CFR20.1401-1406, U.S. NRC 
Radiological Criteria for License Termination. 

By definition, all buildings listed in Section 2 have been associated 
with the use and/or storage of radioactive materials.  Section 2.2.1 
discusses the available information on decontamination and surveying 
of individual buildings at the time radiological operations ceased.  It 
is important to note that the radionuclides addressed in Parcel E were 
not subject to such regulatory controls (such as those at Title 10 CFR 
§§ 20.1401 through 20.1406) when they were used by the Navy or 
when they were released into the environment.  The CERCLA 
response actions for radioactive chemicals must comply with ARARs, 
as identified in Section 3.2 and discussed in Appendix C.   

Specific Comments 
1. ES-4 ES.2 Executive Summary, Section ES.2, Radionuclides 

in Groundwater Page ES-4:  The text does not 
consistently present the groundwater results. First, 
the text states, “The results of the statistical analysis 
indicates, several ROCs in groundwater at Parcel E 
exceed both the fixed drinking water criteria and 
statistically exceeded background data sets.” The 
text further states, “radionuclide activities in 
groundwater at Parcel E do not exceed drinking 
water standards.”  
Although it was clear that these two statements 
referred to different sampling events (2001/2001 
versus 2007/2008, respectively), the text does not 
include a comparison of the scope of sampling 
between the two events nor was a discussion of 
background comparisons in the 2007/2008 data 
presented. Please revise the text to clarify these 
results by providing the missing substantiating 
information. 

Section ES.2 was revised to better summarize the existing 
groundwater data and clarify how the data support the conclusion that, 
as stated in Section 2.3.2.3, groundwater does not appear to have been 
impacted by radionuclides at concentrations that warrant further 
evaluation in the FS.  Additional information on the scope of the 
sampling events is provided in Section 2.3.2, and the complete 
radiological data set is provided as Table A-4.  Background data were 
not collected during the 2007/2008 investigation, so a comparison 
similar to that conducted using the 2001/2002 investigation data could 
not be conducted.   
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

2. 1-2 1 Section 1.0, Introduction, Page 1-2: Please revise 
the second paragraph to reflect that EPA and the 
Navy jointly select the remedy. 

The second paragraph on Page 1-2 was revised to indicate that the 
final remedy will be jointly selected by the Navy and EPA, with 
concurrence from DTSC and RWQCB.   

3. 1-2 1.1 Section 1.1, Parcel E Study Areas, Page 1-2: To 
help the reader understand references to IR sites, a 
brief explanation should be included in this section. 
Please revise the text to include a brief explanation 
that historical investigations were done at IR sites. 

The large number of IR sites at Parcel E, coupled with the numerous 
past investigations performed at these sites, does not lend itself to a 
concise summary of historical operations.  Section 1.1 was revised to 
refer to Tables 2-1, 2-2, and 2-3 of the FS Report, which present 
detailed information (over the course of 27 pages) on the overall 
investigation history at Parcel E.  As indicated in Section 2.1.1, 
chemical site investigations were generally conducted by IR site, and 
radiological investigations were conducted based on the radiological 
history of each IR site or building (as designated in the HRA 
[NAVSEA, 2004]).  Sections 2.1.2 and 2.2.1 discuss the radiological 
history and previous investigations, respectively, of the various 
radiologically impacted IR site or building.   

4. -- 2.2.1 Section 2.2.1, Previous Radiological 
Investigation: The subsections of Section 2.2.1 do 
not consistently present the results of the surveys or 
indicate that the results are discussed in Section 2.3. 
For example, Section 2.2.1.4 does not discuss the 
results of the Radiological Affairs Service Office 
(RASO) survey of former Navy Radiological 
Defense Laboratory (NRDL) Buildings nor are the 
results of these surveys consistently discussed in 
Section 2.3.  
Similarly the results of the Site Reconnaissance 
(1988-1989) and the Phase III Survey are not 
discussed. Please review the Section 2.2.1 
subsections and either include a discussion of the 
results of the activity(ies) discussed in each 
subsection or reference the subsection of Section 2.3 
where the results can be found. 

As stated in the second paragraph of Section 2.2.1, the associated 
subsections briefly describe each radiological investigation conducted 
at Parcel E, with specific radiological data from the investigations 
presented in Section 2.3 (for individual radiologically impacted sites).  
The available data for the investigations referenced in the comment 
are in fact provided in Section 2.3.1; however, the previous 
radiological investigations did not collect data at each radiologically 
impacted site at Parcel E.  Table 3 summarizes the radiologically 
impacted sites evaluated during each past investigation.   
For example, Table 3 identifies that RASO surveys of former NRDL 
buildings were performed in 1978 at four locations (506 Site, 517 
Site, 529 Site, and 707 Kennels), and a brief summary of the survey 
findings at each location is provided in Section 2.3.1.2.  No change 
was made to the document in response to this comment. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

5. 2-8 2.1.2.6 Section 2.1.2.6, Building 704 Former Radioactive 
Storage Yard, Page 2-8:  This section states, “The 
HRA concluded that potential contamination is 
likely in this area;” however, Table 2, Parcel E Area 
Assessment and Classification, indicates that the 
contamination potential for Building 704 Former 
Radioactive Storage Yard is unlikely.  Please revise 
Section 2.1.2.6 or Table 2 to address this 
discrepancy. 

Table 2 inadvertently switched the specified contamination potential 
for the Former Radioactive Storage Yard (outside Building 704) with 
that of the Former Animal Pens (outside Building 704).  Consistent 
with Table 8-2 in the HRA, the contamination potential for the 
Former Radioactive Storage Yard is likely, and the contamination 
potential for the Former Animal Pens is unlikely (NAVSEA, 2004).  
Table 2 was revised to correct this error and be consistent with Table 
8-2 from the HRA. 

6. 2-12 2.1.2.19 Section 2.1.2.19, Former Salvage Yard, Page 2-
12: This section states, “The HRA concluded that 
contamination is likely in this area;” however, this 
section also indicates that no previous radiological 
investigations were performed at the site. Please 
revise Section 2.1.2.19 to addresses this discrepancy 
and provide additional information on how the HRA 
determined contaminated areas throughout Parcel E. 

As discussed in Section 2.3.1.1, the HRA evaluated the potential for 
residual radioactive contamination based on historical information 
and previous radiological survey results, where available (NAVSEA, 
2004).  The document was not revised in response to this comment. 

7. 2-25 2.2.2.1 Section 2.2.2.1, IR Site 02 Northwest and Central 
Area (2005 to 2007), Page 2-25:  Five grid samples 
and four random samples had results that exceeded 
the radiological remedial objectives (RROs), but it 
is unclear where these samples were located and if 
further action is necessary. Please provide a figure 
depicting the location of the samples that exceeded 
RROs and revise the text to clarify if the anomalies 
will be removed. 

Section 2.2.2.1 was revised to clarify that “The nine samples with 
activity levels exceeding the RRO for 226Ra (ranging from 2.1 to 6.2 
pCi/g) were isolated spatially and were collected at the bottom of the 
excavation at depths greater than 11 feet.”  Figure 4 was revised to 
include the location of the samples and to note that the samples with 
activity levels exceeding the RRO were surrounded by 243 other 
samples with no activity levels exceeding the RRO.  As stated in the 
existing text in Section 2.2.2.1, all post-excavation sample locations 
are presented on Figure 4-3 from the “Final Removal Action 
Completion Report [RACR], IR Site 02 Northwest and Central” 
(TtECI, 2007c).  Figure 4-3 from the RACR also presents the results 
of the nine isolated samples with activity levels that exceeded the 
RROs.   



 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\04DF\App-E_RTCs\RTCs_Draft-E-RA_11-04-11.docx 

Page 11 of 51 

Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

7.  
(cont.) 

2-25 2.2.2.1 (see above) As discussed in Section 2.2.2.1, the available information 
demonstrates that the RROs for radiological materials were achieved 
within the predetermined excavation boundary, as demonstrated by 
the 26 sidewall samples that exhibited activity levels less than the 
RROs.  The characterization results in and around the excavation at 
IR Site 02 Northwest and Central will be considered in developing the 
remedial alternatives.  For example, the remedial alternatives 
evaluated for Parcel E include a complete surface survey of IR Site 02 
and an appropriate level of remediation based on the survey results 
(please see the response to EPA General Comment 1).   

The grid samples with activity levels that exceeded the RROs were 
located on the excavation bottom; however, as specified in Section 
2.2.2.1, the excavation, which extended to a maximum depth of 11 
feet bgs, was backfilled with either clean import soil (from 0 to 3 feet 
bgs) or excavated soil that, following radiological screening, was 
released for backfill.  As discussed in Section 2.2.2.1, Figure 4-3 in 
the Removal Action Completion Report (Tetra Tech EC, Inc., 2007) 
identifies the locations of the grid samples with activity levels that 
exceeded the RROs.  The document was not revised in response to 
this comment. 

8. 2-23 2.2.1.14 Section 2.2.1.14, Phase V Radiological 
Investigation (2002 to 2003) Page 2-23:  This 
section states, “The data from the Phase V 
investigations are compiled in Appendix A; 
however, the locations of the soil samples collected 
during the Phase V investigation are not available.” 
It is not clear why the soil sample locations were not 
provided. Please revise the FS Addendum to show 
these sample locations or clarify why these locations 
were not included. 

The background information relating to the incomplete documentation 
of the Phase V investigation is provided in the paragraph below.  The 
Navy believes that documenting this issue within this response to 
comment is adequate, and that this explanation does not need to be 
included in Section 2.2.1.14 because this section is intended to 
provide a concise factual summary of past findings..   

Prior to completing the Phase V investigation, the Navy’s radiological 
program at HPS was focused on achieving two critical milestones:  
(1) finalization of the HRA (which was completed in 2004), and (2) 
performing radiological removal actions at sites in Parcels E and E-2) 
that had significant radioactive contamination and sites in Parcels B, 
D-2, G, UC-1, and UC-2 that were most critical to the cleanup and 
transfer of real property to the CCSF.   
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

8.  
(cont.) 

2-23 2.2.1.14 (see above) Resources necessary to accomplish these critical milestones were 
allocated at the expense of timely documentation of the Phase V 
investigation.  As a result of this delay, the documentation of the 
Phase V investigation is incomplete (most notably figures depicting 
the locations of sample locations are not available).  However, the 
missing information will not hinder the Navy’s ability to complete the 
necessary surveys and remediation at each radiologically impacted 
site at Parcel E.  The document was not revised in response to this 
comment. 

9. 2-28 2.3.1.2 Section 2.3.1.2, Radionuclides Detected in Soil, 
Page 2-28:  This section indicates that detections of 
radionuclides in soil at Parcel E will be discussed; 
however, several sites with apparent detections were 
not included. For example, Section 2.1.2.8, Building 
707B Site, states, “The HRA concluded that 
potential contamination is unlikely in this area, but 
recommended an additional characterization 
survey;” however, no information was provided for 
the Building 707B Site under Section 2.3.1.2. 
Further, Table 2, Parcel E Area Assessment and 
Classification, indicates that the Building 707B Site 
has contaminated soil.   
Based on this information, it is not clear whether 
characterization activities had occurred at the 
Building 707B Site or how the HRA determined the 
likelihood of contamination.  Other buildings/sites 
that are not discussed include, but are not limited to, 
existing or former Buildings 500, 521, 527, 707B, 
707C, 708, 807, 810, etc. Please include additional 
information in the FS Addendum on potential 
contamination at all impacted sites and buildings in 
Parcel E. 

Please see the response to EPA General Comment 5.  Building 707B 
is not included in Section 2.3.1.2 because no previous radiological 
investigations have been conducted at the site.  A similar situation 
applies to the other buildings referenced in the comment. 

In addition, Table 2 is derived directly from the HRA (as noted in the 
first footnote).  The HRA provides detailed information on how the 
buildings and sites were classified (NAVSEA, 2004).  The reader 
appears to have misinterpreted the information presented in Table 2.  
For example, surface and subsurface soil at Building 707B is 
classified as having a low potential for contamination which, as 
described in the “L” footnote of Table 2, indicates that a remote 
potential exists for contamination, not that contamination does exist.  
The document was not revised in response to this comment. 
 



 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\04DF\App-E_RTCs\RTCs_Draft-E-RA_11-04-11.docx 

Page 13 of 51 

Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

10. 2-28 2.3.1.2 Section 2.3.1.2, Radionuclides Detected in Soil, 
Redevelopment Block 31B/36, Building 406, Page 
2-28:  This section states, “Areas containing 226Ra 
exceeding release limits were identified, remediated, 
and the building was resurveyed.” However, the 
results of the resurvey were not described. Please 
revise this section to include a brief discussion of 
the resurvey results. 

As discussed in the response to EPA Specific Comment 8, the 
documentation of the Phase V investigation is incomplete and no 
additional information is currently available on Building 406.  Prior to 
the remedial action, the Navy will verify that this information remains 
unavailable and, if necessary, perform additional surveys at Building 
406 to support its radiological closure.  The document was not revised 
in response to this comment. 

11. 2-28 2.3.1.2 Section 2.3.1.2, Radionuclides Detected in Soil, 
Redevelopment Block 31B/36, Building 414, Page 
2-28 and Table 2, Parcel E Area Assessment and 
Classification:  This section indicates that several 
radiological constituents exceed release criteria for 
soil; however, Table 2, Parcel E Area Assessment 
and Classification, indicates that no evidence of soil 
contamination was present. Please revise Section 
2.3.1.2 or Table 2 to addresses this discrepancy. 

Please see the response to EPA Specific Comment 9.  The document 
was not revised in response to this comment. 

12. 2-29 2.3.1.2 Section 2.3.1.2, Radionuclides Detected in Soil, 
Redevelopment Block 40, Building 529 Site, Page 
2-29:  It is unclear if the location of the 18394 count 
per minute (cpm) anomaly is known and whether it 
will be addressed during the RA. Please clarify. 

Based upon a further review of available information, the gamma 
anomaly was located near the foundation of Building 520, rather than 
Building 529.  The exact location of the gamma anomaly is depicted 
on Figure E1-4 of Appendix E of the “Parcel E Remedial 
Investigation, Draft Final Report” (Tetra Tech EM, Inc., Levine-
Fricke-Recon, and Uribe & Associates, 1997).  According to the 
HRA, radium contamination was found near the foundation of 
Building 520, indicating contamination was likely present in the drain 
system (NAVSEA, 2004).  Any remaining radiological contamination 
at Building 520 will be addressed under Alternatives R-2 and R-3.  
The Draft Final RA was revised to clarify the location of the gamma 
anomaly. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

13. 2-31 2.3.1.2 Section 2.3.1.2, Radionuclides Detected in Soil, 
Redevelopment Block 41, Building 507 Site, Page 
2-31 and Table 2, Parcel E Area Assessment and 
Classification:  The text indicates that soil 
contamination was present, but Table 2 does not. 
Please resolve this discrepancy. 

The contamination potential as presented in Table 2 was taken 
directly from the HRA (NAVSEA, 2004).  However, because the 
Phase V investigation concluded that the Building 507 Site was 
incorrectly classified and 226Ra activity levels exceed the release 
criterion, the classification in Table 2 for the Building 507 Site was 
changed to “Known – Continued Access.”  In addition, the “Surface 
Soil” and “Subsurface Soil” columns under “Contaminated Media” 
were revised from “L” (low) to “M” (moderate).  

14. 2-40 
and  
2-41 

2.3.1.3 Section 2.3.1.3, Fate and Transport of 
Radioactive Chemicals in Soils, Pages 2-40 
through 2-41:  The FS Addendum lists several 
radionuclides and associated halflifes/decay 
radiation, but many of the radionuclides are 
typically found in association with other isotopes. 
While it is agreed that Plutonium 239 (Pu239) and 
Uranium 235 (U235) are likely the most common 
isotopes by activity, please clarify whether other 
isotopes associated with weapons-grade materials 
are anticipated (e.g. Pu240), and whether these, too, 
should be included in this analyses. 

The HRA provides a thorough summary of ROCs at HPS and was 
prepared by conducting an extensive review of historical information 
on previous radiological operations and Atomic Energy Commission 
licenses that authorized specific quantities and uses of radioactive 
material (NAVSEA, 2004).  All radionuclides used at HPS are 
presented in Table 4-2 of the HRA.  The HRA clarifies that the 
NRDL handled samples of unspent weapons material and fission 
products from atomic weapons testing; however, this material was 
subject to strict controls from the Atomic Energy Commission and the 
Armed Forces Special Weapons Program.  In addition, 239Pu was used 
by NRDL in sealed check sources for use in radiography and 
instrument calibration.  Accordingly, no additional radionuclides 
other than those identified in the HRA are evaluated in the RA.  No 
change was made to the document in response to this comment. 

15. 2-42 
thru  
2-44 

2.3.2.1 Section 2.3.2.1, Summary of 2001/2002 
Groundwater Investigation, Pages 2-42 through 
2-44:  The FS Addendum presents a summary 
statistical evaluation of groundwater data, which 
indicates that Radium 226 (Ra226) is generally 
present above background but below drinking water 
standards, but it is unclear how many individual 
samples and wells had results that exceeded 
background. Please revise the text to clarify whether 
individual groundwater data points exceed 
background before statistical evaluation. 

Background threshold activity levels for radionuclides were not 
calculated during the 2001/2002 groundwater investigation.  Rather, 
comparison of groundwater data to background were conducted using 
a two-sample statistical test, where a site data set comprising several 
wells and sampling events is compared with a background data set 
using standard parametric and nonparametric two-sample statistical 
tests.  The results of the two-sample test indicated whether or not the 
radionuclide activity levels in the site data set statistically exceeded 
those of the background data set.  Accordingly, it is not possible to 
evaluate individual sample locations with results that exceed 
background threshold activity levels.  The document was not revised 
in response to this comment. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

16. 2-44 2.3.2.2 Section 2.3.2.2, Summary of 2007/2008 
Groundwater Investigations, Page 2-44:  Since 
the 226Rad and 228Rad activities at MWIR02101A2 
exceeded the drinking water standard, the Navy 
should compare the 2007/2008 data to the 
2000/2001 data for that area to support the 
conclusion that groundwater does not appear to have 
been impacted.  

Samples were collected from monitoring well IR02MW101A2 for 
analysis of radionuclides during the 2001/2002 groundwater investigation 
only.  Samples were not collected from the well as part of the 2007/2008 
BGMP sampling event.  Further, the 2001/2002 groundwater 
investigation was completed prior to the HRA and included analysis for 
some radionuclides that the HRA later determined were not ROCs for 
HPS.  Radium-228 (228Ra) was one of those radionuclides tested for in 
2001/2002 but later determined to not be an ROC for HPS.  As described 
in Section 2.3.2.2, samples collected in 2007/2008 were analyzed for the 
three primary ROCs at Parcel E (137Cs, 226Ra, and 90Sr).  Therefore, a 
comparison between the two sampling events is not possible for well 
IR02MW101A2.   

The reported activity levels for 226Ra and 228Ra at well IR02MW101A2 
are presented in Table A-4 and summarized below. 

Sample Date 226Ra Activity Level (pCi/L) 228Ra Activity Level 
      (pCi/L) 
8/17/2002 4.8 8.2 
9/18/2002 2.7 6.7 

These results do not change the Navy’s conclusions regarding 
radionuclides in groundwater because:   

• The exceedance at well IR02MW101A2 is isolated spatially because 
it is surrounded by other A-aquifer wells that were tested in 
2001/2002 and did not contain 226Ra and 228Ra at activity levels 
exceeding the drinking water standard.  As shown on Figure 6, the 
wells tested in 2001/2002 that surround IR02MW101A2 include 
IR02MWB-1, IR02MW93A, IR02MW147A, IR02MW149A, and 
IR02MW298A. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

16. 
(cont.) 

2-44 2.3.2.2 Also, please discuss any removal actions that may 
have taken place between 2001 and 2007 in the 
vicinity of MWIR02101A2. 

• The exceedance at well IR02MW101A2 is based on a simple 
threshold comparison and, consistent with the evaluation 
methodology presented in Section 2.3.2, the next evaluation step is 
a one-sample statistical test to determine if mean activity levels 
exceed the drinking water standard.  As described in Section 
2.3.2.2, the sum of 226Ra and 228Ra activity levels did not 
statistically exceed the drinking water standard (using a one-
sample t-test). 

• Based on the historic information provided in the HRA, neither 
228Ra nor its parent isotope (Thorium-232) are ROCs for Parcel 
E.  Further, 228Ra is not as persistent in the environment when 
compared with 226Ra because of its relatively short half-life (5.76 
years for 228Ra and 1,599 years for 226Ra). 

Well IR02MW101A2 is located east of Building 600 in an area that 
has not undergone any previous radiological cleanup. 

In addition, 226Ra from well IR02MW101A1, which was sampled 
during the BGMP in 2008 and 2009, provides additional information 
to support the Navy’s conclusions.  Well IR02MW101A1 is located in 
approximately the same location as well IR02MW101A2, but is 
screened in a shallower part of the A-aquifer (well IR02MW101A1 is 
screened from 7 to 17 feet bgs, whereas well IR02MW101A2 is 
screened from 27 to 34 feet bgs).  226Ra activity levels in well 
IR02MW101A1 during the three sampling events (in 2008 and 2009) 
were less than the minimum detectable activity (MDA), with a 
maximum MDA of 0.379 pCi/L.   

Table A-4 in Appendix A was revised to include radionuclide 
groundwater data collected during the fourth quarter of 2008 (2 wells 
were sampled) and the first quarter of 2009 (14 wells were sampled).  
Data from this sampling event were not available for inclusion in the 
Draft RA but were included in the Draft Final RA.  No additional 
radionuclide analysis was conducted for monitoring wells in Parcel E 
through the first quarter 2010, the most recent quarter for which data 
are available. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

17. 2-45 2.3.2.3 Section 2.3.2.3, Conclusions from Groundwater 
Investigations, Page 2-45:  The FS Addendum states 
that current data do not exceed drinking water 
standards; however, it is unclear whether 
comparisons with historic data show increasing or 
decreasing concentrations of radionuclides in 
groundwater, which is also important when 
evaluating the potential for future contaminant 
occurrence. Please provide this analysis. 

Please see the response to EPA Specific Comment 16. 

18. 2-45 
and  
2-46 

2.3.2.3 
and 

2.4.2 

Section 2.3.2.3, Conclusions from Groundwater 
Investigations, Page 2-45 and Section 2.4.2, 
Affected Environmental Media, Page 2-46: These 
sections reference Table 3, for the evaluation of 
radioactive contamination potential; however, this 
information is presented in Table 2. Please reference 
the correct table. 

The text in Sections 2.3.2.3 and 2.4.2 was revised to refer to Table 2.  

19. 2-46 2.4.3 Section 2.4.3, Potentially Exposed Receptors, Page 
2-46:  This section indicates that Table 1 (Parcel E 
Impacted Sites, Radionuclides of Concern Historical 
Uses, and Planned Reuse) “shows the impacted areas 
of Parcel E, the planned reuse, and associated 
exposure scenario” for each impacted area, but some 
impacted areas are not included in the HHRA. Table 
1 lists 38 impacted areas; however, the HHRA 
addresses only 17 of these areas. According to 
Appendix B, Parcel E Risk Screening Analysis, 
Section B3.3.  Potentially Exposed Receptors, risks 
were only characterized for areas for which 
radionuclide data are available. For clarity, please 
revise the FS Addendum to state earlier in the 
document that only 17 of the 38 impacted areas were 
quantitatively evaluated in the HHRA; and Section 
2.4.3 should provide the rationale for conducting risk 
characterization on 17 of the 38 impacted areas. 

Section 2.5 provides a better location for clarifying the scope of the risk 
evaluation.  Section 2.5 was revised to clarify that (1) as summarized in 
Table 3, not every radiologically impacted site at Parcel E has been 
previously investigated; (2) based on the historic information, not every 
radiologically impacted site requires collection of soil samples (that are 
included in the risk evaluation); and (3) in the absence of site-specific 
data, the findings and recommendations from the HRA (NAVSEA, 
2004) are used to guide the remedial option analysis.   
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

20. 2-48 2.5 Section 2.5, Risk Assessment, Page 2-48: 
Throughout most of the report, Version 6.5 of the 
Residual Radioactive (RESRAD) Model, issued by 
Argonne National Laboratory (ANL) in 2009, is 
cited as the computer code used to model 
radiological risk at impacted sites in Parcel E. 
However, Section 2.5 states that RESRAD Model 
Version 6.4 (ANL 2007) was used to perform the 
dose and risk modeling.  Please ensure that the latest 
version of the RESRAD Model was used to conduct 
the screening-level radiological HHRA and correct 
this typographical error. 

RESRAD Model Version 6.5 is the correct model used in the 
radiological HHRA.  The Draft Final RA was revised to use the 
correct 2009 citation and the reference title.  

21. 2-51 2.5.4 Section 2.5.4, Uncertainty Analysis for Critical 
Assumptions, Page 2-51:  This section refers to the 
EPA increased-lifetime cancer risk of 1E-06 and the 
U.S. Nuclear Regulatory Commission (NRC) dose 
limit of 25 millirems per year (mrem/year) as the 
regulatory targets for the HHRA. However, 
discussions of HHRA results in the FS Addendum 
text only address cancer risk. Also, the EPA 
CERCLA dose limit in OSWER Directive 9200.4-
18 of 15 mrem/yr should also be considered and 
discussed, since this directive indicates that 25 
mrem/yr corresponds to approximately a 5E-04 
increased lifetime cancer risk. Please also include 
discussions of sites that exceeded the NRC dose 
limit and the OSWER Directive 9200.4-18 15 
mrem/yr dose limit. 

The text in Section 2.5.4 was revised to further discuss the standard of 
15 mrem/year. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

22. 3-2 
and  
3-3 

3.1.4 Section 3.1.4 Remedial Action Objectives for 
Soil, Sediment, and Structures, Pages 3-2 and 3-
3:  The text in this section states that the industrial 
RGs will be used for the recreational exposure 
scenario at Parcel E, but footnote a of Table 7 states 
that the residential scenario will be used for the 
recreational exposure scenario at Parcel E.  Please 
resolve this discrepancy. 

Section 3.1.4 was revised to indicate that the residential RGs will be 
used for the recreational exposure scenario.   

23. 3-12 3.3.1.3 Section 3.3.1.3, Removal by Excavation, Page 3-
12: This section indicates that removal by 
excavation is an effective process option for soil, 
but does not discuss whether it is effective for 
sediments. Please revise this section to include a 
discussion of technologies and process options for 
sediment removal or clarify if the sediments will 
have limited moisture and therefore will resemble 
soils. 

Section 3.3.1.3 was revised to clarify that removal by excavation is an 
effective process option for sediment, but one that requires additional 
dewatering effort, similar to that required for saturated soil excavated 
from below the groundwater table prior to radiological screening and 
sampling. 

24. 3-12 3.3.1.3 Section 3.3.1.3, Removal by Excavation, Page 3-
12:  In Section 3.3.1.3, Removal by Excavation, 
removal and disposal of soil to Remedial Action 
Objectives (RAOs) at IR Site 02 and IR Site 03 is 
excluded as an option due to practicality, 
effectiveness, implementability and costs; however, 
adequate justification for this screening was not 
provided. For example, this section indicates that 
there are “high costs,” but does not provide an 
estimate. Please revise the FS Addendum to include 
a more detailed discussion of criteria for excluding 
removal of all impacted soils at IR Site 02 and IR 
Site 03, including an estimate of the associated 
costs. 

To better support the streamlining of the remedial alternatives, 
consistent with the streamlining approach outlined in the NCP (pp. 
8704-8705 of NCP Preamble), the Navy revised Section 3.3.1.3 to 
more thoroughly evaluate (relative to effectiveness, implementability, 
and cost) the process option involving excavation and off-site disposal 
of all soil with radionuclide concentrations exceeding risk-based 
cleanup goals.  However, it should be noted that, in accordance with 
EPA RI/FS guidance (EPA, 1988), this screening-level evaluation 
does not need to include a detailed cost estimate. 

Regarding hotspot excavation at IR Sites 02 and 03, please see the 
response to EPA General Comment 1. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

24. 
(cont.) 

3-12 3.3.1.3 Further, it is unclear why this section does not 
consider hot spot excavation for IR-02 and IR-03. 
While the volume involved makes complete 
removal expensive and difficult to implement, hot 
spot excavation would be cost-effective and 
relatively easy to implement.  Please revise the FS 
Addendum to include hot spot excavation at IR-02 
and IR-03 as a process option. 

(see above) 

25. 3-13 3.3.1.3 Section 3.3.1.3, Removal by Excavation, Page 3-
13:  The first full paragraph begins with the 
statement, “Excavation is possible but may be 
difficult to implement,” but excavation with 
radiological screening, characterization, and 
confirmation sampling has been done in many areas 
of HPS, so this should be considered readily 
implementable.  Also, the fourth bullet and 
following text indicate that control of potential 
releases of chemicals from waste and soil during 
transport and the resulting traffic makes excavation 
difficult to implement, but large volumes of soil 
already have been excavated and transported off 
site.  Further, the text does not appear to consider 
the potential for transport of soils by rail or barge. 
Therefore, the text should not use these issues to 
conclude that excavation would be difficult to 
implement. Please delete the quoted sentence and 
issues/bullet points discussed in this comment or 
provide additional justification to explain why 
excavation would be difficult to implement. 

Please see the response to EPA Specific Comment 24. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

26. 4-7 4.2 Section 4.2. Remedial Alternatives for 
Radionuclides, Soil and Sediment, Page 4-7:  The 
remedial strategy for radioactively impacted soil 
and sediment involves removal of the upper one 
foot of soil at concentrations exceeding RGs; 
radioactively contaminated soil at depth will be 
removed if collocated with non-radiological 
contamination that requires removal. However, it is 
also possible that radiological contamination may 
occur at depths beyond the upper one foot of soil 
without collocated non-radiological contamination. 
It is unclear if these hot spots will be addressed by 
excavation; for example, the anomalies identified 
outside the IR-02 radium dial disposal area should 
be removed even if they are buried at a depth 
greater than one foot. 

Also, surface scans after removal of anomalous soil 
to a depth of 1 foot may indicate that there is a 
radiological device; such devices should be 
removed if identified. Please clarify whether soil 
and radiological devices, regardless of depth, will be 
removed if data indicate radiological contamination 
occurs beyond the upper 1 foot of soil at IR Site 02 
and IR Site 03. 

Please see the response to EPA General Comment 1. 

27. 4-9 4.2.2.1 Section 4.2.2.1, Scoping or Characterization 
Surveys, Page 4-9:  This section states, “The only 
exception to this assumption are building sites 
(Building 406, 414, 701 and 708) where scoping 
surveys and remediation were previously 
completed; at these site[s], only a final status survey 
is required.”  

The text in Section 4.2.2.1 refers to scoping and characterization 
surveys, and not associated decontamination.  Since scoping surveys 
and remediation have been completed at Buildings 406, 414, 701, and 
708, these buildings are not included in Tables D-8 and D-9, which 
outline the costs associated with scoping and characterization surveys.  
However, as discussed in Sections 4.2.2.3 and 4.2.2.4, it is assumed 
that limited decontamination would be required at these buildings.   
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

27. 
(cont.) 

4-9 4.2.2.1 However, Table 9, Components of Alternatives R-2 
and R-3, indicates that these buildings include one 
or more of these elements (scoping survey, structure 
decontamination, and removal) in addition to the 
final survey. 

Further, Appendix D, Remedial Alternative Cost 
Summary, Table D-11, Alternatives R-2 and R-3 – 
Radiological Remediation at Building Sites Cost 
Detail, includes remediation costs for Buildings 
406, 414 and 708. Please revise this section to 
address these discrepancies. 

The costs associated with spot remediation at these buildings 
(assumed to be 10 percent of the area) are presented in Table D-11.  
The text was not revised in response to this comment. 

28. 4-9 4.2.2.2 Section 4.2.2.2, Soil, Sediment, and Debris 
Removal, Page 4-9:  This section states, “At all 
other sites than IR Site 02 and IR Site 03, 
excavations would extend as deep as necessary to 
remove soil containing ROCs at activities exceeding 
RGs.” However, given the lack of subsurface soil 
data, it was not clear how a soil removal quantity 
was determined for costing. In addition, the extent 
of sediment removal was not discussed.  Please 
revise the FS Addendum to clearly explain how 
removal volumes were calculated for soils and 
sediment for costing purposes. 

The cost assumptions made for soil removal under Alternatives R-2 
and R-3 are detailed in Tables D-11 (for building sites) and D-12 (for 
nonbuilding sites).  The assumptions were made using past experience 
in performing radiological remediation at HPS and are considered 
adequate to support a complete cost estimate that meets the accuracy 
prescribed in EPA guidance (+50/-30 percent) (EPA, 2000). 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

29. 4-9 4.2.2.3 Section 4.2.2.3, Structure Decontamination and 
Release, Page 4-9:  This section states, “Building 
materials containing elevated radioactivity 
exceeding the RGs for surfaces (Table 7), as 
identified during scoping or characterization 
surveys, would be removed by either scabbling or 
partial demolition;” however, it was not clear how 
the quantities of scabbling or partial demolition that 
were used for costing purposes were determined. 
Similarly, this section discusses assumptions that 
certain buildings would be decontaminated and 
released, but it is not clear what criteria were used to 
classify each building addressed for either 
demolition or release. Please revise the FS 
Addendum to provide more details on how these 
volumes were determined and how the structures 
were categorized. 

Section 4.2.2.3 was revised to indicate that (1) the Navy assumed that 
it would be more cost effective to perform partial demolition and 
decontamination at most large complex structures, (2) the Navy 
assumed that it would be more cost-effective to completely demolish 
relatively small buildings, and (3) the Navy assumed that the large 
offshore piers at Parcel E would be completely demolished based on 
their deteriorating condition.   

The cost assumptions made for remediation of existing buildings are 
detailed in Table D-11.  These assumptions were made using past 
experience in performing radiological remediation at HPS and are 
considered adequate to support a complete cost estimate that meets 
the accuracy prescribed in EPA guidance (+50/-30 percent) (EPA, 
2000). 

30. 4-10 4.2.2.6 Section 4.2.2.6, Soil Cover, Shoreline Protection, 
and Institutional Controls (IR Site 02 and IR Site 
03 only), Page 4-10: The text discusses identifying 
and removing ROCs within the upper one foot of 
soil but does not state whether the surface will be 
surveyed after this upper foot of soil is removed. A 
surface scan, as well as the prescribed sampling for 
characterization should be done. If radiological 
anomalies such as radiological devices are identified 
during this scan, they should be removed. Please 
revise the FS Addendum to incorporate this 
approach. 

The costs associated with radiological surveys conducted at IR Sites 
02 and 03 are detailed in Tables D-9 and D-10 of Appendix D.  It is 
assumed that 100 percent of the area at IR Sites 02 and 03 will require 
a characterization survey, and that 100 percent of the area will require 
a final status survey.   

Regarding the removal of radiological anomalies encountered during 
the final status survey, please see the response to EPA General 
Comment 1. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

31. 4-10 4.2.2.6 Section 4.2.2.6, Soil Cover, Shoreline Protection, 
and Institutional Controls (IR Site 02 and IR Site 
03 only), Page 4-10:  The section states, “The 
specific type of shoreline protection (such as a rock 
revetment wall or other more natural options) is 
being evaluated as part of the FS Report;” however, 
it is not clear if these costs were included in the FS 
Report or this FS Addendum. Please revise this 
section to include a description of cost implications 
of the shoreline protection. 

The costs associated with the specific type of shoreline protection are 
being addressed under the Parcel E FS and not the RA to the FS.  
Costs associated with various types of shoreline protection are 
independent of the costs associated with the remedial alternatives for 
radionuclides; therefore, it is not necessary to discuss or include these 
costs in the RA. 

32. 5-5 5.2.2.5 Section 5.2.2.5, Short-Term Effectiveness, Page 
5-5 and Appendix D, Remedial Alternative Cost 
Summary: This section states, “the risk of 
contaminant release into San Francisco Bay during 
construction in the adjacent areas would be 
alleviated through engineering controls (such as silt 
curtains and stormwater best management 
practices);” however, costs were not included in 
Appendix D, Remedial Alternative Cost Summary, 
for these controls. Please revise Appendix D to 
include these costs or provide an explanation for not 
including these costs. 

The costs associated with the engineering controls needed to construct 
the cover adjacent to and within the shoreline are included in the soil 
alternatives evaluated in the Parcel E FS Report and are independent 
of the costs associated with the remedial alternatives for 
radionuclides; therefore, it is not necessary to discuss or include these 
costs in the RA.  

33. 5-8 5.3 Section 5.3, Comparative Evaluation of 
Radiological Remedial Alternatives, Page 5-8:  
The FS Addendum indicates that Remedial 
Alternative R-2 is more highly rated than R-3 due to 
implementability and cost considerations, but the FS 
Addendum does not include information pertaining 
to any added benefits of additional cover thickness 
as offered by Alternative R-3. Please provide this 
information. 

As discussed in Section 5.3.3, the additional cover thickness proposed 
under Alternative 3 provides additional shielding from radionuclides, 
resulting in an incremental cancer risk of 5E-10 for the future 
recreational receptor, as opposed to 2E-08 under Alternative 2.  
Because both estimated cancer risks are less than 1E-06, both are 
considered to be adequately protective of human health and the 
environment and both provide a comparable level of long-term 
effectiveness.   
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

33. 
(cont.) 

5-8 5.3 (see above) In addition, Section 5.3.8 states that “Relative to Alternative R-2, 
Alternative R-3 is more difficult and slightly more expensive to 
implement, and these relative disadvantages are not offset by a 
corresponding improvement in long-term effectiveness.  As a result, 
Alternative R-2 was rated very good overall, while Alternative R-3 
was rated good overall.”  The text was not revised in response to this 
comment. 

34. 5-10 5.3.7 Section 5.3.7, Cost, Page 5-10:  This section states, 
“As detailed in Tables D-15 and D-16 in Appendix 
D, the cost to install an additional 1 foot of soil 
cover at IR Site 02 and IR Site 03, which is included 
in Alternative R-2 and R-3, is estimated at about 
$950,000.  This cost difference does not match the 
difference between Alternatives R-2 and R-3 
because a portion of the soil cover costs…was 
already included in…the FS Report.” It is not clear 
why Appendix D, Remedial Alternative Cost 
Summary, does not include a clear breakdown of 
costs incurred as part of this FS Addendum and the 
FS Report, for all aspects of the cost estimate. 
Please revise the FS Addendum and Appendix D, to 
include a clear breakdown of costs associated with 
both the FS Report and this FS Addendum.  

In addition, Table 10 indicates that the difference in 
costs between alternatives R-2 and R-3 is about 
$600,000, not $950,000. Please resolve the cost 
discrepancy between Table 10 and the description in 
the text of Section 5.3.7. 

As stated in the response to EPA General Comment 10, the Draft 
Final RA and FS Report were revised to evaluate the proposed soil 
cover at IR Sites 02 and 03 only as part of the radiological-specific 
remedial alternatives.  As a result, the Draft Final RA will clearly 
identify the cost difference between the 2- and 3-foot-thick soil 
covers. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

35. -- -- Figure 2, Reuse Areas, Redevelopment Blocks, 
and IR Sites at Parcel E:  The difference between 
an impacted site and an “impacted site with 
designation” is unclear.  Please revise the legend to 
clarify the distinction between these two types of 
impacted sites. 

As presented in the HRA, an “Impacted Site with Designation” refers 
to an entire geographic unit that has been radiologically impacted, 
such as an IR Site (NAVSEA, 2004).  At Parcel E, the entirety of IR 
Sites 02, 03, and 04 are considered radiologically impacted.  An 
“Impacted Site or Building” refers to an individual site or building 
that has been radiologically impacted.  Figure 3 (rather than Figure 2 
as referenced in the comment) was revised in response to this 
comment. 

36. -- -- Table 2, Parcel E Area Assessment and 
Classification:  Table 2 is missing the Building 503 
Site. Also, it has an extra line (mostly blank) at the 
bottom of the table for Pier 2 and Berths. Further, it 
appears to be missing Pier 3 and Building 527. 
Finally, the table does not explain the criteria for 
assigning low, moderate, and high likelihood for 
contaminant occurrence or contaminant migration. 
Please revise this table to include all of the impacted 
buildings and sites and delete the extraneous line. 
Also, please clarify the criteria for assigning low, 
moderate, and high likelihood for contaminant 
occurrence or contaminant migration. 

Table 2 was revised to include the assessment and classification 
information for Building 503, which was formerly located at Parcel 
D, as well as Pier 3.  The information for Building 527 and Pier 2 and 
Berths are presented in Table 2; however, an extra line was 
erroneously included at the bottom of the table.  Table 2 was revised 
to correct the errors. 

The classification criteria presented in Table 2 correspond to the 
potential for radioactive contamination, as presented in the HRA.  
Please refer to the HRA for additional detail on how the criteria were 
determined (NAVSEA, 2004). 

37. -- -- Table 4, Fate and Transport Properties of 
Radionuclides of Concern:  The basis for the 
distinctions in this table is unclear. Please provide 
the criteria for the low, moderate and high transport 
characteristics, particularly with respect to solubility 
or other parameters that can be quantified. Please 
clarify whether the low, moderate, and high 
migration potentials are based on comparison to the 
other radionuclides on the table, or whether this 
analysis is posed with respect to other non-
radioactive [sic] chemicals, compounds, or 
contaminants. 

The fate and transport properties summarized in Table 4, although 
specific to radionuclides, are qualitative in nature and intended only to 
support a preliminary fate and transport evaluation (which, based on 
the existing characterization data, is considered adequate for Parcel 
E).   
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

38. -- -- Table 8, Identification and Screening of 
Technology Types and Process Options, Page 3 
of 4:  The effectiveness entries for Excavation and 
Manual Screening state, “Fugitive dust and gas 
generated during excavation and processing may 
pose health and safety risks to workers and the local 
community,” but dust suppression techniques have 
been used for other excavations at HPS and are 
readily implementable. Also, it is unclear what gas 
might be generated. Please revise these entries to 
state that dust suppression will be necessary and 
clarify what gas is expected to be generated during 
excavation. 

Table 8 was revised accordingly. 

39. 5-6 
and  
5-8 

5.2.2.7 
and 

5.2.3.7 

Table 10, Comparative Analysis of Alternatives 
Summary; Section 5.2.2.7, Cost, Page 5-6; and 
Section 5.2.3.7, Cost, Page 5-8:  The present value 
cost rating for Alternative R-2 is very good and the 
rating for Alternative R-3 is good, but the difference 
in costs is only 0.6 million, which about 1 percent of 
the total costs. This does not appear to be sufficient 
to justify different ratings. Please revise the present 
value cost ratings in Table 10 and the text to be the 
same or provide justification for the difference. 

Please refer to the responses to EPA Specific Comments 33 and 34.  
The text was not revised in response to this comment. 



 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\04DF\App-E_RTCs\RTCs_Draft-E-RA_11-04-11.docx 

Page 28 of 51 

Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Sarah Kloss, Project Manager, dated June 9, 2010 
Specific Comments 

40. -- -- Appendix B, Parcel E Risk Screening Analysis, 
Section B2.1.4, Exposure Duration, Page B-5: 
This section states that RESRAD modeling for the 
screening-level radiological HHRA used the 
exposure duration “values of 25, 6, and 24 years 
based on receptor type and age,” consistent with the 
Revised Final Parcel E Remedial Investigation (RI) 
Report.  However, it does not specify which 
receptors are associated with these exposure 
duration values. For clarity, please revise Section 
B2.1.4 to identify the receptors that are associated 
with these exposure duration values – for example, 
25 years for the industrial worker, 24 years for the 
adult resident and adult recreational user, and 6 
years for the child resident and child recreational 
user. 

The text in Section B2.1.4 was revised to indicate the receptors 
associated with the various exposure duration values. 

41. -- -- Appendix B, Parcel E Risk Screening Analysis, 
Section B5.1, Exposure Points and Exposure 
Point Concentrations, Page B-11:  Based on a 
review of Table B-4, Radionuclide Soil Data 
Summary, it appears that the EPC for evaluating 
incremental risk represents the maximum activity in 
each study area, excluding background conditions; 
and the total risk EPC represents the maximum 
activity, including background conditions. Please 
clarify in the text the approach used to calculate 
EPCs for consistency between the text and 
supporting tables.   

As part of this clarification, discuss how the 
calculation of incremental risk and the total risk 
EPCs differ (in terms of background data). 

The approach used to select the EPCs is explained in Section B5.2.  
As indicated in Section B5.2, the maximum reported activity within 
each site was used to estimate total radiological risk, and the mean 
background activity levels were subtracted from the maximum 
reported activity to estimate incremental radiological risk.  This 
approach is relatively conservative, but is considered appropriate 
given the relatively small number of samples collected at each 
radiologically impacted site.  The text was not revised in response to 
this comment. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Additional comments provided by Mark Ripperda, Project Manager, dated June 13, 2011 
Additional Comments (provided following review of the draft responses to comments submitted by the Navy in May 2011) 

42. -- -- RTC #1 – We disagree with the Navy’s response 
concerning the approach if rad contaminants are 
found in the top foot during surface scans. The 
Navy is over-applying the concept of streamlining 
the FS.  The FS must include an alternative for 
treating rad contamination similar to chemical 
contaminants at Parcel E, i.e., chasing 
contamination above a specified trigger level more 
than one-foot below the surface. 

While the response to general comment 1 makes note of the 
streamlining approach in the NCP, the response acknowledges that 
the radiological removal at IR Sites 02 and 03 may be extended 
deeper, if necessary, to ensure that the radiological dose at the final 
ground surface (following backfilling of the excavation and 
installation of a demarcation layer and soil cover) will be consistent 
with background activity levels.  The Navy believes that this approach 
will adequately protect human health and the environment.   

Further, the exposure mechanisms for radionuclides (i.e., external 
radiation exposure mechanism in addition to the traditional dermal 
exposure and inhalation mechanisms) are different than 
nonradioactive chemicals, with resulting radiological doses varying 
based on the specific radionuclides (including combinations of 
multiple radionuclides), their activity levels, and depths.  This 
important difference precludes development of quantitative “trigger 
levels” for radionuclides that could be used to verify that the 
radiological dose at the final ground surface meets acceptable levels.  
Rather, the residual activity levels of individual radionuclides of 
concern (and their depth below the final ground surface) would be 
used in radiological dose modeling to verify the adequacy of the 
remediation.   

In summary, the Navy does not believe that information is available 
to require development of another remedial alternative that would 
extend the excavation depth at IR Sites 02 and 03, beyond what is 
already described above.  

43. -- 2.2.2.1 RTC 7, Section 2.2.2.1 – The response did not 
address the comment.  Where were the 5 grid 
samples and 4 random samples collected that 
exceeded the RROs?  Just because they may have 
been outside of a “predetermined boundary” for the 
removal action does not obviate the potential need 
to address them.  What was their depth, location, 
and activity level or concentration?   

The response to comment 7 was revised to answer the questions posed 
and concerns raised by EPA. 
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Table 1. Responses to Comments from the U.S. Environmental Protection Agency on the  
Draft Radiological Addendum to the Feasibility Study Report for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Additional comments provided by Mark Ripperda, Project Manager, dated June 13, 2011 
Additional Comments (provided following review of the draft responses to comments submitted by the Navy in May 2011) 

43. 
(cont.) 

-- 2.2.2.1 Please do not make pre-decisional statements like 
“the Navy has no plans for further excavation” in an 
FS or RTCs.  Finally, this FS is the only document 
which pulls all the various rad components together, 
so it should include the requested data. 

(see above) 

44. -- 2.3.2.3 RTC 16, Section 2.3.2.3 – The response still doesn’t 
address whether there is Ra-228 contamination in 
the deeper portion of the A aquifer (well 
IR02101A2).  It was there in 2002 and no sampling 
has been done since then. Please provide a better 
discussion of why only having shallower data in 
2008/2009 is an adequate characterization, or 
include re-sampling of IR02101A2 as a data gap. 

The response to comment 16 was revised to answer the questions 
posed and concerns raised by EPA. 

45. -- 5.3 RTC 33, Section 5.3 – The answer only addresses 
the added protectiveness due to increased rad 
shielding from a thicker cover.  However, a thicker 
cover also provides extra protection because of 
increased erosion and digging or other cover 
penetration mechanism safety margins.  Please 
change the rating on the 3-foot cover to match the 2-
foot cover.  The trade-off of extra cost does result in 
better long-term effectiveness. 

Both the 2-foot-thick and 3-foot-thick soil covers would be subject to 
numerous regulatory requirements to ensure proper erosion control 
and prevent exposure of contaminated material from under the cover 
(from erosion, digging, etc.).  In addition, institutional controls would 
restrict any land-disturbing activities in covered areas and would 
effectively prevent exposure to contaminated material.  The 
regulatory requirements, which are described in the FS Report for 
Parcel E, and institutional controls would maintain the design 
thickness of the soil cover.  Therefore, there is no technical basis for 
changing the long-term effectiveness rating for Alternative R-3. 
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Ryan Miya, Senior Hazardous Substances Scientist, dated June 9, 2010 

1. -- ES.5 Executive Summary, Subsection ES.5 – Detailed and 
Comparative Analyses of Remedial Alternatives.  
Paragraph two.  The RESRAD modeling using the 
residential remedial goals as surrogate concentrations 
should present incremental cancer risks for future 
residential receptors (most conservative) instead of a 
future recreational receptor.  The same comment 
applies to Section 2.5.1 as described below. 

Section ES.5 and Sections 2.5.1, 2.5.2, 5.2, and 5.3 were revised to 
specify post-remediation risk estimates for both residential and 
recreational exposure scenarios at IR2 Sites 02 and 03, where a soil 
cover and institutional controls are proposed.  The text in Section 
ES.5 (as well as Sections 5.2 and 5.3) is intended to demonstrate the 
protectiveness of Alternatives R-2 and R-3 under the anticipated 
reuse at IR Sites 02 and 03.  The Draft RA only specified post-
remediation risk estimates for a recreational exposure scenario 
because the anticipated reuse at IR Sites 02 and 03 is open space.  
However, the residential exposure scenario was evaluated elsewhere 
in the document to present an upper-bound estimate of dose and risk.  
For consistency, the post-remediation risk estimates were revised to 
also evaluate the residential exposure scenario.   

2. -- 2.1.2.23 
and 

2.1.2.24 

Sections 2.1.2.23 and 2.1.2.24.  Please verify if the 
Parcel E storm drain and septic sewer lines are going 
to be removed as a component of and in accordance 
with the 2008 Base-wide Storm Drain and Sanitary 
Sewer Removal Final Project Work Plan, Revision 3. 

Sections 2.1.2.23 and 2.1.2.24 were revised to indicate that the storm 
drain and sewer lines at Parcel E are currently being removed under a 
basewide removal action and in accordance with the 2010 “Base-
Wide Storm Drain and Sanitary Sewer Removal Final Project Work 
Plan, Revision 4.”  Sections 4 and 5 were revised to clarify that 
(1) the ongoing storm drain and sewer line removal, as well as other 
radiological removal action work at Parcel E building sites, is being 
implemented in phases and may not be completed by the time the 
Parcel E ROD is issued, and (2) the radiological remedial alternatives 
include all necessary remediation to support closure and ensure that 
removal action work can be continued, if necessary, as part of the 
remedial action. 

3. -- 2.2.1.4 Section 2.2.1.4 – RASO Survey of Former NRDL 
Buildings (1978).  Please specify that Building 815 
exists in the already-transferred Parcel A (not within 
the boundaries of Parcel E). 

The text in Section 2.2.1.4 was revised to indicate that Building 815 
is located on a formerly utilized defense site, which was transferred 
to a private owner in 1984 (NAVSEA, 2004).  Similar text revisions 
were also made in Sections 2.1.2.3 and 2.2.1.1. 

                                                      
2  Abbreviations and acronyms used throughout this table are identified on page 49. 
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Ryan Miya, Senior Hazardous Substances Scientist, dated June 9, 2010 (continued) 

4. 2-28 2.3.1.2 Section 2.3.1.2 – Radionuclides Detected in Soil.  
Page 2-28, Building 406 subsection.  Please clarify 
why this building information is presented as a 
component of the soil subsection.  It appears to be an 
existing building with only surface scan data.  Area 
data from soil samples available for this location for 
comparison with the release criteria that can be 
added? 

Section 2.3.1.2 is intended to provide available data on the nature 
and extent of radionuclides in soil and associated structures.  At 
some sites, such as Building 406, no soil data were collected.  At 
other sites, such as Building 707, surface scan data and soil data are 
available; all available data are presented in Section 2.3.1.2.   

5. -- 2.5.1 Section 2.5.1 – Potential Receptors and Exposure 
Pathways.  The text states that the residential 
scenario is provided for information purposes only.  
However, given that planned reuses are potentially 
subject to change over time, the residential (most 
conservative) RESRAD incremental and total risk 
estimates from exposure to Radionuclides of 
Concern (ROCs) should therefore be carried forward, 
independent of currently planned reuses at Parcel E.  
The same comment also applies to Sections 2.5.2, 
5.2.2.3, 5.2.3.3, and Table 6. 

Section 2.5.1 was revised to delete the phrase “for information 
purposes only.”  As discussed in the response to DTSC Specific 
Comment 1 and Section 2.5.1 of the RA, the residential exposure 
scenario was evaluated to present an upper-bound estimate of dose 
and risk.  In addition, the text in Sections 2.5.2, 5.2.2.3, and 5.2.3.3 
was revised to include the RESRAD incremental and total risk 
estimates for residential reuse.  Table 6 was also revised to include 
the RESRAD residential risk estimates. 
The Navy wishes to clarify that the remedial option analysis focuses 
on the reasonably anticipated reuse of Parcel E but considers 
residential risk estimates where appropriate.  Please see the response 
to DTSC Specific Comment 6 for further information. 

6. -- 3.1.4 Section 3.1.4 – Remedial Action Objectives for Soil, 
Sediment, and Structures.  The remedial goals (RGs) 
for radionuclides should be established using the 
most conservative residential exposure scenario.  The 
radionuclide RGs for the industrial scenario should 
also be removed from Table 7 for consistency with 
historic Record of Decision documents. 

The appropriate portions of Sections 3, 4, and 5 were revised to 
clarify the following regarding the application of RGs for 
radionuclides:   
 Residential RGs will apply in all areas that the Navy does not 

propose to transfer with institutional controls for radionuclides 
(specifically, all Parcel E areas except IR Sites 02 and 03). 

 Although the residential exposure scenario does not apply to IR 
Sites 02 and 03, residential RGs will be used at IR Sites 02 and 
03 to enhance the protectiveness of the remedial action for 
Parcel E.    
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Ryan Miya, Senior Hazardous Substances Scientist, dated June 9, 2010 (continued) 

7. -- 3.3.1.3 Section 3.3.1.3 – Removal by Excavation.  Please 
consider adding text regarding estimates of potential 
carbon footprint impact(s) related to offsite 
excavation and onsite clean fill importation for this 
potential remediation option. 

To better support streamlining of the remedial alternatives, consistent 
with the streamlining approach outlined in the NCP (pp. 8704-8705 
of NCP Preamble), the Navy revised Section 3.3.1.3 to more 
thoroughly evaluate (relative to effectiveness, implementability, and 
cost) the process option involving excavation and off-site disposal of 
all soil with radionuclide concentrations exceeding risk-based 
cleanup goals.  The revised evaluation relative to effectiveness 
includes a qualitative evaluation of greenhouse gas emissions 
associated with this option. 

8. -- 4.1.2.3 Section 4.1.2.3 – Alternative GW-3. 
(a) Please briefly describe how groundwater 

containment will be achieved (with subsurface 
barriers in place or extraction and containment 
onsite?). 

(b) Last sentence.  Please clarify that institutional 
controls would remain in effect as long as 
contaminant concentrations exceed unrestricted 
residential remedial goals. 

Groundwater containment as proposed in Alternative GW-3, as well 
as Alternatives GW-4A and 4B, will consist of a low-permeability 
barrier, such as a sheet-pile wall or a slurry wall to redirect the flow 
of groundwater.  The proposed groundwater containment system is 
discussed in detail in Section 4.3.3.1 of the FS Report for Parcel E, 
and is not discussed in detail in the RA.  However, the text in 
Section 4.1.2.3 of the RA has been revised to clarify that 
groundwater containment proposed under Alternatives GW-3,  
GW-4A, and GW-4B will consist of barriers rather than extraction 
and containment. 
In addition, Section 4.1.2.3 was revised to clarify that institutional 
controls will remain in place for as long as chemical concentrations 
in groundwater exceed residential RGs or soil vapor concentrations 
are found to pose an unacceptable risk through vapor intrusion.  
Additional information on the institutional controls proposed under 
Alternatives GW-2, GW-3, GW-4A, and GW-4B is provided in 
Section 4.3.2 of the FS Report for Parcel E.  

9. -- 4.2 Section 4.2 – Remedial Alternatives for 
Radionuclides.  Soil and Sediment subsection.  
Please provide a brief technical basis for selecting 
the upper 1 foot of the ground surface for excavation 
of ROCs exceeding remedial goals at IR Sites 02 and 
03. 

As discussed in the response to EPA General Comment 1, the Draft 
Final RA was revised to clarify that Alternatives R-2 and R-3 include 
the following actions at IR Sites 02 and 03: 
 A radiological characterization surface scan will initially be 

conducted over 100 percent of the area at IR Sites 02 and 03 to 
identify areas with elevated activity.    
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Ryan Miya, Senior Hazardous Substances Scientist, dated June 9, 2010 (continued) 

9. 
(cont.) 

-- 4.2 (see above)  Following the surface scan, soil containing ROCs at activity 
levels exceeding the RGs would be removed, with the 
excavation generally limited to 1 foot bgs.   

 The radiological removal may be extended deeper, if necessary, 
to ensure that the radiological dose at the final ground surface 
(following backfilling of the excavation and installation of a 
demarcation layer and soil cover) will be consistent with 
background activity levels.  The dose levels at the surface will 
not exceed 15 mrem/yr based upon residential reuse; this dose 
level is generally considered protective of human health and is 
applied to response actions under CERCLA (EPA, 1997). 

 Following the radiological removal described above, all 
excavations would be backfilled to the existing ground surface 
with soil that meets appropriate acceptance criteria for 
radioactive and nonradioactive chemicals.  Subsequently, a soil 
cap (2-foot-thick for Alternative R-2 and 3-foot-thick for 
Alternative R-3) would be installed at and above original grade 
at IR Sites 02 and 03.   

 The soil cover would be underlain by a demarcation layer, 
consisting of a permeable geosynthetic material and magnetic 
marking tape, to ensure proper identification of the bottom of the 
soil cap.   

The proposed soil cap and demarcation layer would effectively 
reduce the dose and residual risk associated with ROCs at the RGs, at 
and below the original surface, to the levels prescribed in the RAO.   

10. -- 4.2.2 Section 4.2.2 – Alternative R-2.  Please specify if 
“release” in this context for structures is meant to be 
radiological free release with approval from CDPH-
EMB.  The same comment applies to Sections 
4.2.2.3, 5.2.2, and 5.2.3. 

Use of the term “release” in the titles of both Alternatives R-2 and  
R-3 was intended to refer to the radiological remediation and 
unrestricted release of a site where no institutional controls for 
radionuclides are proposed.  To minimize confusion, the title of both 
Alternatives R-2 and R-3 were revised to remove reference to the 
term “release” because that administrative step is not part of the 
active remediation being evaluated in the Radiological Addendum.    



 

 

N:\Projects\2005 Projects\25-049_Navy_HPS_E-2_RI-FS\B_Originals\Parcel-E-RA\04DF\App-E_RTCs\RTCs_Draft-E-RA_11-04-11.docx 

Page 35 of 51 

Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Ryan Miya, Senior Hazardous Substances Scientist, dated June 9, 2010 (continued) 

11. -- 5.2.2 Section 5.2.2 – Alternative R-2, second item.  Please 
verify that the statement made in item (2) may not be 
applicable to IR Sites 02 and 03.  The same comment 
applies to Section 5.2.3. 

The text in Sections 5.2.2 and 5.2.3 was revised to indicate that 
excavation and off-site disposal of soil, sediment, and debris with 
concentrations exceeding the RGs will not apply to all depth ranges 
at IR Sites 02 and 03. 

12. -- -- Editorial comments. 
(a) Figure 3.  Buildings 505, 606, and 515 appear to 

be presented as non-impacted buildings within 
an impacted site.  Therefore, the same figure tag 
that has been applied to Building 600 should 
also be applied to Buildings 505, 606, and 515. 

(b) Section 4.2.2.1 – Scoping or Characterization 
Surveys.  Last sentence.  The text should state 
“these sites”. 

 
a. The legend on Figure 3 has been revised to indicate that 

Buildings 505, 606, and 515 are nonimpacted buildings located 
within an impacted area, similar to Building 600. 

b. The text in Section 4.2.2.1 has been revised to correct the error. 

Comments provided by the California Department of Public Health (Larry Morgan, Senior Health Physicist), dated May 20, 2010 
1. -- -- CDPH-EMB has determined that the Navy wishes to 

proceed with restricted use for Parcel E due to 
partially excavated or cap IR Sites 2 and 3.  CDPH-
EMB noted in on page ES-4, Section “ES-1 
Radionuclides in Soil” states that “Although the 
extent of radioactive contamination in subsurface soil 
has not been defined, this radiological addendum 
conservatively assumes, consistent with the findings 
of the HRA, that the potential radioactive chemicals 
may be present in subsurface soil at subsurface soil at 
Parcel E and therefore require analysis of remedial 
alternatives”.  CDPH-EMB recommends complete 
removal of all radium discrete sources and 
contamination to allow unrestricted use of the 
property.  CDPH-EMB does not have authority to 
issue a license or license exemption for any or all of 
Parcel E based on the Navy’s request for restricted 
release.  CDPH-EMB further understands that the 
Navy will request that the property be released with 
institutional controls. 

Consistent with the NCP and EPA RI/FS guidance (EPA, 1988), the 
Navy developed remedial alternatives by combining various process 
options that were retained following a screening-level analysis based 
on effectiveness, implementability, and cost.  The Navy believes that 
the streamlined set of remedial alternatives presented in the Draft 
RA, consistent with the streamlining approach outlined in the NCP 
(pp. 8704-8705 of NCP Preamble), is the most appropriate path 
forward for addressing radionuclides at Parcel E.  The approach 
proposed for IR Sites 02 and 03 under Alternatives R-2 and R-3 is 
consistent with the radiological remedy selected for IR Sites 07 and 
18 at Parcel B, as outlined in the Final Amended Parcel B ROD 
(Navy, 2009a).  As discussed in the response to DTSC Specific 
Comment 9, the Draft Final RA was revised to clarify that the 
proposed excavation at IR Sites 02 and 03 (under Alternatives  
R-2 and R-3) may be extended deeper, if necessary, to ensure that the 
radiological dose at the final ground surface (following backfilling of 
the excavation and installation of a demarcation layer and soil cover) 
will be consistent with background activity levels.  The dose levels at 
the surface will not exceed 15 mrem/yr based upon residential reuse; 
this dose level is generally considered protective of human health 
and is applied to response actions under CERCLA (EPA, 1997).   
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by the California Department of Public Health (Larry Morgan, Senior Health Physicist), dated May 20, 2010 (continued) 

1. 
(cont.) 

-- -- (see above) The Navy wishes to clarify that the FS Report and RA evaluate 
various remedial alternatives but that a preferred remedial alternative 
will not be identified until the next step in the CERCLA remedy 
evaluation and selection process (the proposed plan).  The document 
was not revised in response to this comment. 

2. ES-5 ES.3 Page ES-5, Section ES.3 “Remedial Investigation 
Conclusions and Recommendations”, first paragraph 
states EPA RI/FS guidance states that the objective 
of the RI/FS process is not attainable goal or 
removing all uncertainty, but rather to gather 
information sufficient to support an informed risk 
management decision in regarding which remedy 
appears to be most appropriate for a given site.”  
CDPH agrees that one of the objectives of the RI/FS 
process is to gather information sufficient to support 
an informed risk management decision in regarding 
which remedy appears but it also is an objective to 
use the Remedial Investigation to support the design 
for a MARSSIM final status survey.  The Remedial 
Investigation should provide information on 
variations in the contaminant distribution in the 
survey area which will determine the classification of 
the survey area.  If the classification of the survey 
area is a Class 1 additional data may need to be 
gathered for the final status survey. 

The Draft RA discusses the previous scoping and characterization 
surveys performed at Parcel E.  These previous surveys, as well as 
historical information summarized in the HRA (NAVSEA, 2004), 
have provided the classification of various radiologically impacted 
sites at Parcel E.  For sites where either scoping or characterization 
surveys were not performed or previous surveys were inadequate, the 
Navy recognizes that additional surveys will be required to support 
the design of the remediation and final status surveys.  Accordingly, 
Alternatives R-2 and R-3 include the additional surveys and remedial 
efforts.   

3. E-6 ES.4 Page ES-6, Section ES.4.  “Development of 
Remedial Alternatives”, the remedial alternatives 
listed states that “Alternative R-2 and Alternative R-
3 states that 2 or 3 feet soil cover and institutional 
controls at IR site 2 and 3 will be implemented” this 
may require a license from the radiological health 
branch. 

Comment noted.   
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by the California Department of Public Health (Larry Morgan, Senior Health Physicist), dated May 20, 2010 

4. -- -- Based on the Navy’s intent to request restricted use 
of the property IR Sites 2 and 3, it is recommended 
that the Navy consult and apply for a license or 
license exemption from the Radiological Health 
Branch of the California Department of Public 
Health.  Please contact 

Gary Butner, Chief (916) 327-5106 
Radiological Health Branch 
Department of Public Health 
Radiologic Health Branch 
P.O. Box 997414, MS 7610 
Sacramento, CA 95899-7414 

The Navy will not apply for a CDPH license because, as CDPH has 
acknowledged in past correspondence, the CDPH does not have 
jurisdiction over Navy activities while the Navy maintains ownership 
of the property.   

5. 2-12 
and  
2-13 

2.1.2.22, 
2.1.2.23, 

and 
2.1.2.24 

Page 2-12 and 2-13, Sections 2.1.2.22, “Sanitary 
Sewer System”, Section 2.1.2.23 Storm Drain Lines 
and Section 2.1.2.24 Septic Sewer Lines states the 
portion of the sanitary sewer system that extends into 
Parcel E has not been removed, but is considered by 
the HRA to likely be contaminated and are 
recommended for a characterization survey with 
remediation of areas of elevated radioactivity and a 
final status survey to be completed following 
remediation”.  Is the Navy plan to remove the 
sanitary sewer system, storm drain lines and septic 
sewer lines in parcel E and then perform a final 
status survey on the remediated areas? 

Yes, with the exception of storm drain and sewer lines located in IR 
Sites 02 and 03, the Navy plans to remove these lines and perform a 
final status survey on the remediated areas.   

6. -- -- Page 1 of 1, Appendix Tables, Table 7, “Remedial 
Goals for Radionuclide of Concern”, lists the Soil 
and Sediment (pCi/g) remedial goals for industrial 
worker and residential.  The buildings and sites 
seeking unrestricted release the residential remedial 
goals is preferred remediation goal to remediate the 
areas at a reasonable effort and applying the ALARA 
concept. 

As discussed in the response to DTSC Specific Comment 6, the Draft 
Final RA was revised to clarify that residential RGs will apply in all 
areas. 
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by the California Department of Public Health (Larry Morgan, Senior Health Physicist), dated May 20, 2010 

7. C-11 C2.2 Page C-11, Appendix C, Section C2.2 Potential State 
Chemical Specific ARARS, listed below is CDPH 
response to Specific State Chemical ARARS.  CDPH 
believes that Title 17 of the California Code of 
Regulations, Section 30256 meets the criteria for a 
State chemical-specific ARAR and, therefore, should 
be included in this section. 
The state regulations at Cal Code Regs. Title. 17 
30256 is not applicable 
CERCLA must comply with promulgated state 
requirements, which are either “applicable” or 
“relevant” and “appropriate” requirements.  The 
Navy and EPA assert that the provisions of Cal Code 
Regs Title 17 30256 are not “applicable” 
requirements because these regulations by their 
expressed terms apply to facilities licensed by the 
state of California that are undergoing a license 
termination process.  The remediation of Parcel E 
under CERCLA is not part of a decommissioning or 
license termination process.  The remediation of 
Parcel E under CERCLA is not part of 
decommissioning or license termination procedure 
nor has any state license ever been issued because 
California laws and regulations regarding 
possession of radioactive materials do not apply to 
land possessed by the federal government. 

The Navy and EPA do not agree that Title 17 Cal. Code Regs. § 
30256 satisfies promulgated criteria, specified in CERCLA and the 
NCP, for a state chemical-specific ARAR.  The Navy presented a 
detailed evaluation of the subject requirement in Appendix C, 
Section C2.2, and determined that it is not an ARAR for the Parcel E 
CERCLA remedy because it is not (1) substantive, (2) either 
“applicable” or “relevant and appropriate”, or (3) more stringent than 
federal standards.  A state law or regulation must satisfy all of these 
criteria to meet CERCLA and NCP requirements for state ARARs 
and does not qualify as a state ARAR if any one of them is not 
satisfied.  The Navy has prepared, in consultation with EPA counsel, 
the following specific input regarding Title 17 Cal. Code Regs. § 
30256. 

a.  The State Regulation is Not Substantive 
The Navy and EPA continue to assert, as stated in Section C2.2 of 
Appendix C, that Title 17 Cal. Code Regs. § 30256 is not 
substantive.  These regulations describe the process by which CDPH 
makes its decisions to terminate a specific license and therefore, 
when read in that context, the three criteria of Subsection 30256 (k) 
should be characterized as procedural rather than substantive.  The 
Navy does not have a state license administered by CDPH nor were 
any of the activities subject to state license requirements (see 
discussion below regarding “applicability”).  Even if the criteria were 
considered substantive, the NCP (40 CFR § 300.400[g]) specifies 
that substantive provisions of promulgated regulatory requirements 
must be either “applicable” or “relevant and appropriate” to qualify 
as ARARs for CERCLA cleanup actions.  
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by the California Department of Public Health (Larry Morgan, Senior Health Physicist), dated May 20, 2010 

7.  
(cont.) 

C-11 C2.2 CDPH Response: 
Section 30256 is applicable because it contains the 
requirements that must be met at a site that is being 
decommissioned, and establishes the standard for 
clean up of radioactive contamination.  Clean up of a 
site pursuant to CERCLA is very similar to a license 
termination because in both cases it is contemplated 
that an entity will be permitted to possess property 
which was formerly contaminated by radiologic 
materials and will not be required to apply for a 
license. 
The State Regulation is not Relevant and Appropriate 
The Navy and EPA also assert that the provisions of 
this regulation are not “relevant and appropriate” 
because standard for de-commissioning a licensed 
facility are not “appropriate” for this site because 
they do not address a set of circumstances similar to 
remediation of Parcel C.  The National Oil and 
Hazardous Substances Pollution Contingency Plan 
(NCP) specifies a series of factors to be used to 
compare the proposed CERCLA action with potential 
ARARs to determine if a requirement is both relevant 
and appropriate (Title 40 Code of Federal 
Regulations (CFR) 300.400 (g) (2)).  The CDPH 
regulation can be distinguished from the selected 
remedial action for Parcel C on a number of factors, 
including the medium addressed, the type of 
action/activity regulated, and the type of place 
regulated. 

b.  The State Regulation is Not “Applicable” 
The Navy and EPA continue to assert, as stated in Section C2.2 of 
Appendix C, that Title 17 Cal. Code Regs. § 30256 is not 
“applicable” because these regulations by their express terms apply 
to facilities licensed by the State of California that are undergoing a 
license termination process.  The remediation of Parcel E under 
CERCLA is not part of a decommissioning or license termination 
procedure nor has any state license ever been issued because 
California laws and regulations regarding possession of radioactive 
materials do not apply to land possessed by the federal government.   
The CDPH website acknowledges that CDPH does not regulate DoD 
sites: 

“While owned by the Federal government, DoD facilities are not 
under the radiological control of the State of California, but when 
property is to be transferred to parties other than U.S. 
government agencies, California's radiation regulations are then 
enforceable. Therefore decommissioning standards used for 
radioactive materials licenses in California are applied to the 
clean-up efforts at the military facilities…” 
(http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/DOD.a
spx). 

CDPH suggests in its comments that the regulations should be 
considered “applicable” ARARs, because even though they are not 
applicable now, they would or might become applicable if the 
property were conveyed to a non-federal entity.  The Navy and EPA 
disagree and assert that (1) CERCLA requires the decision-maker to 
evaluate ARARs at the time the remedy is selected, (2) the 
regulations are not applicable ARARs for the reasons noted above, 
and (3) the Navy will still own the site at the time the remedy is 
selected.  Prospective future changes in jurisdiction cannot serve as a 
basis for identifying applicable ARARs.  CDPH currently lacks 
subject matter jurisdiction over the property and may never obtain 
subject matter jurisdiction if the Navy retains title or transfers the 
property to another federal department or agency.  Therefore, the 
Navy does not consider the regulation to be an “applicable” ARAR. 

http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/DOD.aspx
http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/DOD.aspx
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by the California Department of Public Health (Larry Morgan, Senior Health Physicist), dated May 20, 2010 

7.  
(cont.) 

C-11 C2.2 More specifically, the license termination process 
described in the regulation appears to be intended to 
reach the conclusion that the facility is suitable for 
release for unrestricted use.  This requirement is one 
among a detailed set of requirements for the “Cradle 
to grave” management o licensed radiological 
material that were never applied to Parcel C were 
not subject to such regulatory controls when they 
were utilized by the Navy or when they were released 
into the environmental and, hence, present very 
different issues, (ie very high volume of potential 
impacted soil, low concentrations of radionuclides in 
the soil, high cost of removal etc… 
The selected remedy for radiologically impacted soil 
and structures consists of surveying radiologically 
impacted buildings and former building sites with 
documented radiological impacts for unrestricted 
release.  Decontamination will be performed and 
buildings will be dismantled if necessary.  
Radiologically impacted storm drains and sanitary 
sewer lines throughout Parcel C will be removed and 
dispose of off site. 
CDPH Response: 
Title 17 Section 30256 meets the criteria of “relevant 
and appropriate.”  “Relevant and appropriate 
requirements mean those cleanup standards [that] … 
address problems or situations sufficiently similar  to 
those encountered at the CERCLA site that their use 
is well suited to the particular site” (55FR 8817).  
The purpose of the requirement and the purpose of 
the CERCLA action are very similar.  The title of the 
regulation is “Vacating Installations:  Records and 
Notices”, and it describes in subdivision (k) when a 
license may be terminated.   

c.  The State Regulation is Not “Relevant and Appropriate” 
The Navy and EPA continue to assert, as stated in Section C2.2 of 
Appendix C, that Title 17 Cal. Code Regs. § 30256 is not “relevant 
and appropriate” because standards for decommissioning a licensed 
facility are not “appropriate” for Parcel E because they do not 
address a set of circumstances similar to the remediation of Parcel E.  
The NCP specifies a series of factors to be used to compare the 
proposed CERCLA action with potential ARARs to determine if a 
requirement is both “relevant” and “appropriate” (40 CFR 
§300.400[g][2]).  The activity addressed by the CDPH regulation can 
be distinguished from the selected remedial action for Parcel E on a 
number of bases, including the medium addressed, type of action and 
activity regulated, and type of place regulated (see 40 CFR 
Subsections 300.400[g][2][ii], [iv], and [vi]).  More specifically, the 
license termination process described in the regulations appears to be 
intended to reach the conclusion that the facility is suitable for 
release for unrestricted use.  This requirement is one among a 
detailed set of requirements for the “cradle–to-grave” management of 
licensed radiological material that were never applied to HPS.  The 
radionuclides addressed in Parcel E were not subject to such 
regulatory controls when they were used by the Navy or when they 
were released into the environment, thus the CERCLA response must 
address very different issues (e.g., very high volume of potentially 
impacted soil, low concentrations of radionuclides in soil, high cost 
of removal, etc.).   

CDPH appears to have focused their comments upon perceived 
similarities of purpose of the state regulations and the CERCLA 
response action pursuant to the factor at 40 CFR Subsection 
300.400(g)(2)(i), rather than the three factors at 40 CFR Subsections 
300.400(g)(2)(ii), (iv), and (vi) that are identified in the previous 
paragraph.  The Navy and EPA determinations under those three 
factors are sufficient in and of themselves to support the conclusion 
that the regulation is not “relevant and appropriate.”  There is no 
requirement in Subsection 300.400(g)(2) that the Navy or EPA make 
specific findings for each of the eight factors listed in Subsection 
300.400(g)(2)(i) through (viii) for each potential state ARAR.   
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by the California Department of Public Health (Larry Morgan, Senior Health Physicist), dated May 20, 2010 

7.  
(cont.) 

C-11 C2.2 Clean up of a site pursuant to CERCLA is very 
similar to a license termination because in both cases 
it is contemplated that an entity will be permitted to 
possess property which was formerly contaminated 
by radiologic materials.  If parcel C is transferred to 
property that is within the state’s jurisdiction, it is 
expected that CDPH’s Radiologic Health Branch 
(CDPH-RHB) will require either a license or an 
exemption from licensing if radioactive materials are 
present.  The threshold for determining if a license or 
license exemption is required is the same regardless 
of whether an entity is terminating the license, as 
described in the regulation, or taking possession of a 
site that has been contaminated, as would be the case 
of a future transfer of Parcel C to an entity regulated 
by CDPH. 
The Navy’s response implies that Section 30256 is 
not relevant and appropriate because the regulation 
“appears to be intended to reach the conclusion that 
the facility is suitable for release for unrestricted 
use.”  However, that is not a reason to conclude that 
the regulation does not meet the requirement to be an 
ARAR.  Regardless of whether the proposed ARAR 
is contained in a regulation that may favor 
unrestricted release, the fact remains that the 
regulation contains a standard for clean up of 
radiologic material.  Similarly, the statement that this 
regulation seems to be part of a “Cradle to grave 
management” or radioactive material does not 
mandate a conclusion that the regulation is relevant 
and appropriate.  Furthermore, in its response, the 
Navy states that decontamination will be performed 
and that radiologically impacted storm drains and 
sewer lines will be removed.   

The criteria are to be examined “where pertinent” with pertinence 
“depending, in part, on whether a requirement addresses a chemical, 
location, or action.” 
Furthermore, the Navy and EPA do not agree with CDPH’s 
assertions about the similarity of purpose.  Although CERCLA 
response actions and the State’s regulations share the broad goal of 
protecting human health and the environment, they operate in a very 
different manner and address different site conditions.   
CDPH further asserts that the threshold for determining under state 
law if a license or exemption is required when a licensed entity 
pursues a license termination is similar to the questions of whether a 
license or exemption is required when an entity takes possession of a 
site that has been contaminated by the previous owner.  This is a 
general procedural and jurisdictional issue under state law and is 
unrelated to the question as to whether or not these specific 
regulations are “relevant and appropriate” under CERCLA and the 
NCP.  Therefore, the Navy and EPA do not believe that the previous 
ARAR determination regarding whether or not the regulations are 
“relevant and appropriate” should be changed. 
d.  The State Regulation is Not More Stringent 
The Navy and EPA continue to assert, as stated in Section C2.2 of 
Appendix C, that Title 17 Cal. Code Regs. § 30256(k) is not more 
stringent than risk-based cleanup levels because the standard 
requiring “reasonable effort to eliminate residual radioactive 
contamination” is by its terms flexible and cannot be assumed to 
require a more stringent cleanup than the selected CERCLA remedial 
action.  CDPH, in recent correspondence on the CERCLA cleanup at 
HPS Parcel C, has asserted that the regulation provides for cleanup to 
background.  The regulation does not require cleanup to background 
conditions and elimination of residual contamination; furthermore, it 
can be interpreted to require a “reasonable effort” to eliminate 
residual contamination regardless of risk.  Title 17 Cal. Code Regs. § 
30256(k) neither contains a numerical standard nor describes a 
narrative standard that would inform the question of whether (or 
what quantity of) radiological material can remain at the site.   
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by the California Department of Public Health (Larry Morgan, Senior Health Physicist), dated May 20, 2010 

7.  
(cont.) 

C-11 C2.2 Thus, the Navy agrees that it is proposing 
decontamination, which supports the conclusion that 
Section 30256 is relevant and appropriate. 
The State Regulation is not more stringent then Risk-
Based Cleanup Levels 
The State is responsible for identifying potential state 
ARARs that it believes are more stringent then 
federal ARARs or risk based clean up levels and for 
demonstrating why they are more stringent.  The 
remedy for Parcel C is based on a risk based 
approach and the State has not demonstrated that the 
standards under 30256(k) would be more stringent. 
The State has asserted that the phrase “eliminate 
residual radioactive contamination” in Subsection 
30256 (k) (2) established a more stringent standard 
because CERCLA does not require only ‘reasonable 
effort to eliminate residual radioactive 
contamination.”  This Standard is by its terms 
flexible and cannot be assumed to require a more 
stringent cleanup than the selected CERCLA 
remedial action. 
Subsection (k) neither contains a numerical standard 
nor describes a narrative standard which would 
address the question of whether (or what quantity of) 
radiological material can remain at the site.  If there 
were a means to derive a narrative standard from 
Subsection (k), that standard has not been identified 
by the State.  Without an identified narrative 
standard, there can be no basis for asserting that the 
requirement is more stringent than the CERCLA risk 
based standards for Parcel C.   

If there were a means to derive an objective standard from § 
30256(k), that standard has not been identified by the state.  Without 
an identified objective standard, there can be no basis for asserting 
that the requirement is more stringent than the CERCLA risk-based 
standards for Parcel E.   

In summary, CDPH has provided no evidence that their regulations 
are more stringent than federal ARARs and CERCLA risk-based 
cleanup levels.   

The preceding narrative is intended to reinforce the Navy’s and 
EPA’s assertion that Title 17 Cal. Code Regs. § 30256 does not meet 
the legal requirements necessary to make it an ARAR.  However, the 
Navy does appreciate the input provided by the CDPH and welcomes 
further collaboration.   
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by the California Department of Public Health (Larry Morgan, Senior Health Physicist), dated May 20, 2010 

7.  
(cont.) 

C-11 C2.2 Although general goals can be considered State 
ARARs if they are directive in intent and enforceable 
(see NCP preamble at 55 fed. Reg 8746, March 8, 
1990, CDPH has stated that California Laws 
concerning possession of radioactive materials do 
not apply to property that remains in the possession 
of the federal government.  Therefore, these laws are 
not enforceable as required by CERCLA and the 
NCP. 
CDPH Response: 
Title 17 CCR 30256 is a state requirement that is 
more stringent than the present EPA specified federal 
cleanup requirement which allows a measurable 
increase of risk to human health.  The intent of 17 
CCR 30256 is to eliminate that increase in risk.  Title 
17 CCR 30256 can be said to be more stringent than 
the CERCLA standard in that the elimination of 
residual contamination will attain a cleanup to 
background levels.  The CERCLA standard allows 
the use of an EPA OSWER directive which would 
result in cleanup levels above background.  17 CCR 
30256 does not offer substantive criteria for 
background levels due to the variability of 
background from site to site.  The intent of Title 17 
30256 is to eliminate the increase in risk.  Thus, 
section 30256 is more stringent than the CERCLA 
standard. 
The Navy’s assertion that the regulation does not 
contain a narrative standard is incorrect, as discussed 
above.  The assertion that the regulation does not 
contain a numerical standard is irrelevant as ARARs 
need not contain numerical standards. 

(see above) 
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Table 2. Responses to Comments from the Department of Toxic Substances Control and California Department of Public Health on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by the California Department of Public Health (Larry Morgan, Senior Health Physicist), dated May 20, 2010 

7.  
(cont.) 

C-11 C2.2 The Navy also made the following statement:  
“Although general goals can be considered State 
ARARs if they are directive in intent and enforceable 
(see NCP preamble at 55 fed. Reg 8746, March 8, 
1990, CDPH has stated that California Laws 
concerning possession of radioactive materials do not 
apply to property that remains in the possession of 
the federal government.  There, these laws are not 
enforceable as required by CERCLA and the NCP.”  
CDPH is unable to understand why CDPH’s 
statement that California law regarding possession of 
radioactive materials does not apply when the 
property is under federal ownership somehow means 
that the proposed regulation is not directive.  A 
standard need not be applicable in a particular 
instance in order to be considered an ARAR on the 
basis that it is relevant and appropriate. 

(see above) 
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Table 3. Responses to Comments from the Regional Water Quality Control Board, San Francisco Bay Region on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Ross Steenson, Engineering Geologist, dated June 9, 2010 

1. -- -- I reviewed the Draft Radiological Addendum to the 
Feasibility Study Report for Parcel E (Radiological 
Addendum). The Radiological Addendum presents 
information for radionuclides regarding site 
characterization and risk, remedial action objectives 
and applicable and relevant requirements, remedial 
alternatives, and a comparative analysis of those 
alternatives. My only comment is that the document 
should be revised to be consistent with the current 
version of the Parcel E Feasibility Study particularly 
regarding the consideration of natural shoreline 
options for Parcel E. I also reviewed comments on 
the Radiological Addendum provided by the 
California Department of Toxic Substances Control 
(DTSC) dated June 9, 2010, and I concur with those 
comments. 

Comment noted. 
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Table 4. Responses to Comments from the San Francisco City and County Department of Public Health, Environmental Health Section on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Amy Brownell, Environmental Engineer, dated June 8, 2010 

1. -- 4.1.1.2 Section 4.1.1.2, Alternative S-2, Covers, 
Institutional Controls, and Shoreline Revetment – 
Asphalt parking lots may not be in good enough 
condition to warrant rehabilitation and may require 
complete replacement as was found on Parcel B.  A 
site walk will be required to confirm current site 
conditions. 

The proposed asphalt covers are discussed in detail in Section 4.2.2.1 
of the FS3 Report for Parcel E and are not discussed in detail in the 
RA.  The Navy acknowledges that site conditions of certain asphalt-
covered areas may require further evaluation and will revise the 
Draft Final FS Report accordingly. 

2. -- 4.2.2.6 Section 4.2.2.6, Soil Cover, Shoreline Protection, 
and Institutional Controls (IR 02 and 03 only) – 
For consistency please use “soil cover” throughout 
the section. 

Section 4.2.2.6 was revised accordingly. 

                                                      
3  Abbreviations and acronyms used throughout this table are identified on page 49. 
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Table 5. Responses to Comments from the Bay Conservation and Development Commission on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Jaime Michaels, Coastal Analyst, dated May 25, 2010 

1. -- --- According to the document, three remediation 
alternatives, including the No-Action, are under 
consideration for implementation at Parcel E, and 
Alternative R-2 has been characterized as “very good 
overall” for various reasons, including cost-
effectiveness.  Alternative R-2 would involve 
excavation, demolition, and off-site disposal of 
contaminated materials, structures, and infrastructure 
located at Parcel E.  At IR Sites 02 and 03 (Parcel E), 
Alternative R-2 would involve excavation of a 
portion of the contaminated material followed by the 
capping of remnant material with clean soil.  
Additionally, along the shoreline of IR Sites 02 and 
03, Alternative R-2 would possibly involve the 
construction of a shoreline protection system, e.g., a 
rock revetment wall. 
The subject document states that it would be too 
costly to excavate the entire volume of contaminated 
material, approximately 1.0 million cubic yards, at 
Sites 02 and 03 for off-site disposal at an approved 
disposal site.  Although, we recognize the potential 
significance of costs involved with site remediation, 
we encourage the Navy to consider alternatives that 
include removing the greatest possible volume of 
contaminated material from the site.  Alternative R-2 
would involve capping the excavated site with soil 
and constructing a shoreline revetment system.   

Shoreline protection options for Parcel E are being evaluated in the 
Parcel E FS4 and not the RA.  The Draft Final FS Report was revised 
to (1) provide a more thorough evaluation of the potential impacts to 
coastal resources under the proposed remedial alternatives, and (2) 
evaluate shoreline protection options that use natural and hybrid 
stabilization structures (as opposed to armoring with rock revetment).  
For further information, please refer to the Navy’s response, dated 
June 10, 2010, to BCDC’s inquiry from March 26, 2010. 

Regarding the extent of remediation proposed in the Draft RA, the 
Navy developed remedial alternatives by combining various process 
options that were retained following a screening-level evaluation 
based on effectiveness, implementability, and cost, consistent with 
the NCP and EPA RI/FS guidance (EPA, 1988).  The Navy believes 
that the streamlined set of remedial alternatives presented in the 
Draft RA, consistent with the streamlining approach outlined in the 
NCP (pp. 8704-8705 of NCP Preamble), is the most appropriate path 
forward for addressing radionuclides at Parcel E.  The approach 
proposed for IR Sites 02 and 03 under Alternatives R-2 and R-3 is 
consistent with the radiological remedy selected for IR Sites 07 and 
18 at Parcel B, as outlined in the Final Amended Parcel B ROD 
(Navy, 2009a).   

                                                      
4  Abbreviations and acronyms used throughout this table are identified on page 51. 
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Table 5. Responses to Comments from the Bay Conservation and Development Commission on the  
Draft Radiological Addendum to the Feasibility Study for Parcel E, Hunters Point Shipyard, San Francisco, California, April 2010  

Comment Page Section Comment Response 
Comments provided by Jaime Michaels, Coastal Analyst, dated May 25, 2010 

1.  
(cont.) 

-- --- The subject document does not discuss whether 
implementation of Alternative R-2 would occur 
within the Commission’s Bay jurisdiction (i.e., below 
the Mean High Water line or below the inland edge 
of marsh vegetation marsh), but it appears likely the 
alternative would result in a net increase in Bay fill.   
If so, remediation must be consistent with the 
Commission’s laws and policies including those 
regarding Bay fill.  Any proposed fill would need to 
constitute the minimum necessary to achieve the 
project purpose, have no upland alternative, and 
would not adversely impact Bay resources, including 
the eelgrass bed located directly offshore of Parcel E 
(within the boundaries of Parcel F).  In addition, the 
implementation of Alternative R-2 should not 
adversely affect public access at or near the site.  To 
ultimately make this determination, the Commission 
would need additional information regarding the 
proposed remediation measure as requested in our 
letter dated March 26, 2010. 

(see above) 
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Acronyms and Abbreviations: 

§ section 
§§ sections 
ANL Argonne National Laboratory 
ARARs applicable or relevant and appropriate requirement 
bgs below ground surface 
Cal. Code Regs. California Code of Regulations 
CCSF City and County of San Francisco 
CDPH California Department of Public Health 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CFR Code of Federal Regulations 
137Cs cesium-137 
DoD U.S. Department of Defense 
DTSC Department of Toxic Substances Control 
EPA U.S. Environmental Protection Agency 
EPC exposure point concentration 
FS Feasibility Study 
HHRA human health risk assessment 
HPS Hunters Point Shipyard 
HRA Historical Radiological Assessment 
IR Installation Restoration 
MDA minimum detectable activity 
mrem/yr millirems per year 
NAVSEA Naval Sea Systems Command 
Navy Department of the Navy 
NCP National Oil and Hazardous Substances Pollution Contingency Plan 
NRDL Naval Radiological Defense Laboratory 
pCi/g picocurie per gram 
pCi/L picocurie per liter 
PRGs preliminary remediation goals 
239Pu plutonium-239 
226Ra radium-226 
RA radiological addendum 
RAOs remedial action objectives 
RASO Radiological Affairs Support Office 
RESRAD Residual Radioactive 
RI Remedial Investigation 
ROCs radionuclides of concern 
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ROD Record of Decision 
RROs radiological remedial objectives 
RWQCB California Regional Water Quality Control Board 
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Table 1. Responses to Comments from U.S. Environmental Protection Agency (EPA) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# Section (§) Comment Response 

Comments provided by EPA Project Manager (Craig Cooper), dated January 6, 2012 

1 4-9 §4.2.2.1; 
Table 9 

Scoping or Characterization Surveys: 
EPA understands that pursuant to this section, in conjunction with 
Table 9, Alternatives R-2 and R-3 include a component consisting of a 
full MARSSIM survey (consistent with the HRA) to identify areas 
with elevated radioactivity using the same protocols including soil 
testing (typically 18 samples per Survey Unit) and comparison against 
the HPNS concentration based remediation goals (RGs) that the Navy 
has been using for its radiological program elsewhere in the HPNS.  
Please confirm this assumption and edit the subject document to 
reference the protocols the Navy intends use for the scoping and 
characterization surveys (with the understanding that the Navy may 
modify these protocols in the future as appropriate with Regulatory 
agency approval).   

Section 4.2.2.1 provides the following information on scoping and 
characterization surveys at Parcel E: 
• Scoping and characterization surveys would be performed in 

accordance with MARSSIM1 and consistent with the 
recommendations of the HRA.   

• Scoping and characterization surveys at certain sites may be 
designed with a sufficient density of samples to serve as the final 
status survey if no residual radioactivity is found.   

• For estimating purposes, the radiological addendum assumes that 
radiologically impacted sites will require either a scoping or 
characterization survey, followed by some level of remediation 
and a final status survey (Table 9 provides further details on the 
planned actions at each site). 

Section 4.2.2.5 briefly describes the final status surveys, and Appendix 
D (Tables D-8, D-9, and D-10) provides preliminary sampling 
densities for the scoping, characterization, and final status surveys.  
The Navy believes that the existing information in the radiological 
addendum, as listed above, is adequate to support an evaluation of the 
radiological remedial alternatives relative to the NCP criteria.  The 
Navy will provide more specific details regarding the proposed 
radiological surveys in future planning documents (prior to 
remediation work). 

                                                      
1 Acronyms and abbreviations are identified after Table 4. 
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Table 1. Responses to Comments from U.S. Environmental Protection Agency (EPA) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# Section (§) Comment Response 

Comments provided by EPA Project Manager (Craig Cooper), dated January 6, 2012 (continued) 

2a 4-9 §4.2.2.2 Soil, Sediment, and Debris Removal: 
Based on the Navy’s Response to DTSC Comment 2 and CDPH 
comment 5, it is unclear to EPA if the Navy intends to remove storm 
and sewer lines in IR-02 and IR-03.  Please edit the subject document 
to clarify.  If the Navy plans to leave these sewers in place in IR-02 
and IR-03, please explain the rationale for this decision.   

Section 4.2.2.2 was revised to clarify that:   
(1) In general, storm drain and sewer lines in IR-02 and IR-03 would 

not be removed because potential exposures to residual 
contamination in these lines would be controlled by cutting and 
capping the lines at the IR site boundaries and by the proposed 
surface cover and institutional controls.   

(2) Storm drain and sewer lines may be partially removed in 
localized portions of IR-02 and IR-03 where lines are submerged 
below the groundwater table and intersect groundwater 
contaminant plumes (thereby serving as potential preferential 
pathways).  At these locations, the storm drain and sewer lines 
would be cut and capped to control potential contaminant 
migration.  As identified in the FS Report and this radiological 
addendum, the groundwater contaminant plumes at IR-02 and IR-
03 consist of various nonradioactive chemicals in localized areas 
of IR-02 Northwest and Central and IR-03. 

2b 4-9 §4.2.2.2 Soil, Sediment, and Debris Removal: 
EPA understands that throughout Parcel E, including IR-02 and IR-03, 
the Navy will endeavor to excavate, characterize, and remove all soil, 
sediment, and debris containing radionuclides of concern at 
concentrations exceeding RGs as specified in Table B-3.  However, at 
IR-02 and IR-03 it is possible that excavation deeper than 1 foot bgs 
will be limited by risk-based protocols that will allow soil with 
concentrations marginally greater than RGs to be contained under a 2 
foot or 3 foot soil cover (per alternatives R-2 and R-3) if such residual 
concentrations meet a background dosage (based on a residential 
scenario) at the ground surface.   

Section 4.2.2.2 describes the Navy’s approach for remediation at IR-02 
and IR-03 and was revised for clarity.  Specifically: 
• At IR-02 and IR-03, soil containing ROCs at activities exceeding 

the RGs would be removed, with the excavation generally limited 
to the upper 1 foot of the ground surface.   

• The Navy has demonstrated, through past evaluations performed 
for Parcels B (IR-07 and IR-18) and E-2, that remediation of the 
upper 1 foot of the ground surface followed by installation of a 
clean soil cover would be protective of human health.  However, 
given the historical operations at IR Sites 02 and 03 and potential 
subsurface  
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Table 1. Responses to Comments from U.S. Environmental Protection Agency (EPA) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# Section (§) Comment Response 

Comments provided by EPA Project Manager (Craig Cooper), dated January 6, 2012 (continued) 

2b 
(cont.) 

4-9 §4.2.2.2 EPA understands that the Navy will work closely with the Regulatory 
agencies to develop this risk-based protocol and it will be based on the 
RESRAD model (or other model acceptable to the Regulatory 
agencies) during the Parcel E remedial design phase. 

 data gaps, it is possible that elevated activity levels may be 
encountered following surface remediation and that additional 
excavation may be required deeper than 1 foot to ensure an 
appropriate level of protectiveness for humans.   

• Deeper soil excavation in IR-02 or IR-03 would be performed, if 
necessary, to verify that the residual radiological risk at the final 
ground surface (following backfilling of the excavation to the 
existing ground surface and installation of a demarcation layer 
and soil cover) is acceptable.   

• The residual radiological risk at the final ground surface (based 
on residential exposure) will be within the risk management 
range specified in the NCP (10-6 to 10-4).   

• The Navy will perform radiological risk modeling (using 
RESRAD or other model acceptable to the regulatory agencies), 
in conjunction with the final status survey for IR-02 and IR-03, to 
verify that the residual radiological risk is acceptable. 

• In preparing the RD, the Navy will work closely with the regulatory 
agencies to develop specific protocols for determining when deeper 
soil excavation is needed to verify that the residual radiological 
risk at the final ground surface is acceptable. 

The Navy’s approach for IR-02 and IR-03 differs from the rest of Parcel 
E, and is based on the evaluation of excavation and off-site disposal 
options for radiologically impacted sites at Parcel E.  This evaluation is 
detailed in Section 3.3.1.3 of the Draft Final RA.  
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Table 1. Responses to Comments from U.S. Environmental Protection Agency (EPA) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# Section (§) Comment Response 

Comments provided by EPA Project Manager (Craig Cooper), dated January 6, 2012 (continued) 

3a 4-10 §4.2.2.6 Soil Cover, Shoreline Protection, and Institutional Controls (IR 02 and 
IR 03 only): 
EPA does not consider the 15 mrem/year dosage to be necessarily 
representative of residential scenario background dosage at HPNS, but 
as a supplemental maximum not-to-exceed criteria.  Navy cleanups to 
date at HPNS have actually achieved much better results than the 15 
mrem/year dosage criteria and the subject document should clarify 
this point.   

Sections 4.2.2.2 and 4.2.2.6 were revised for clarity, as described in 
the response to comment 2b.  The Navy acknowledges that the 15 
mrem/year dose level is considered a supplemental criterion for 
response actions under CERCLA (EPA, 1997).  During subsequent 
discussions with EPA staff, the Navy understands that EPA prefers to 
focus the discussion on residual radiological risk and minimize (or 
eliminate) reference to radiological dose criteria.  Accordingly, the 
document was revised to eliminate reference to radiological dose 
criteria. 

3b 4-10 §4.2.2.6 Soil Cover, Shoreline Protection, and Institutional Controls (IR 02 and 
IR 03 only): 
EPA is primarily interested in concentration-based cleanups that will 
result in combined, cumulative residual risk in the 10(-4) to 10(-6) 
risk range as described by the NCP.  Please explain how the Navy’s 
approach in Parcel E will ensure that overall residual risk is 
maintained within the required NCP risk range. 

Sections 4.2.2.2 and 4.2.2.6 were revised to better explain the Navy’s 
approach in satisfying this NCP requirement.  Specifically:   
• The residual radiological risk at the final ground surface (based 

on residential exposure) will be within the risk management range 
specified in the NCP (10-6 to 10-4).   

• The Navy will perform radiological risk modeling, in conjunction 
with the final status survey for IR-02 and IR-03, to verify that the 
residual radiological risk is acceptable.   

• As described in the Draft Final FS Report (ERRG, 2011), risk 
associated with nonradioactive chemicals in soil will be mitigated 
through remedial alternatives that rely primarily on excavation 
and off-site disposal of hot spots and containment of remaining 
contamination. 
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Table 1. Responses to Comments from U.S. Environmental Protection Agency (EPA) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# Section (§) Comment Response 

Comments provided by EPA Project Manager (Craig Cooper), dated January 6, 2012 (continued) 

3c 4-10 §4.2.2.6 Soil Cover, Shoreline Protection, and Institutional Controls (IR 02 and 
IR 03 only): 
Will the Navy or the City be the entity to have long-term management 
responsibility of the soil covers at IR-02 and IR-03?  Either entity is 
acceptable to EPA as long as an enforceable agreement between that 
entity and the Regulatory Agencies that incorporates all intuitional 
controls (ICs) and IC management requirements is in place at the time 
of transfer.   

Section 3.3.1.2 describes the implementation steps for long-term 
management of areas requiring institutional controls (which would 
include all areas where covers are proposed).  Specifically, Section 
3.3.1.2 states:   
• The Navy shall address and describe implementation of 

institutional controls and maintenance actions, including periodic 
inspections and reporting requirements, in the preliminary and 
final RD reports to be developed and submitted to the FFA 
Signatories and CDPH in regard to radionuclides for review 
pursuant to the FFA. 

• Although the Navy may later transfer these procedural 
responsibilities to another party by contract, property transfer 
agreement, or through other means, the Navy shall retain ultimate 
responsibility for integrity of the remedy. 

3d 4-10 §4.2.2.6 Soil Cover, Shoreline Protection, and Institutional Controls (IR 02 and 
IR 03 only): 
As a point of clarification for Alternative R-2 and R-3, it is correct 
that the technical and administrative requirements for Alternatives R-2 
and R-3 are identical except that R-2 includes a 2-foot clean soil cover 
and R-3 includes a 3-foot clean soil cover?   

Yes, as described in Section 4.2.3, Alternative R-3 involves all of the 
components of Alternative R-2, but includes a 3-foot-thick soil cover 
in place of the 2-foot-thick soil cover specified in Alternative R-2.  
Accordingly, the Navy’s comparative evaluation of Alternatives R-2 
and R-3 vary only in the ratings for implementability (which account 
for technical and administrative requirements) and cost.  As discussed 
in Section 5.3.3, the additional cover thickness proposed under 
Alternative R-3 provides additional shielding from radionuclides, 
resulting in an incremental cancer risk of 5E-10 for the future 
recreational receptor, as opposed to 2E-08 under Alternative R-2.  
Because both estimated cancer risks are less than 1E-06, both are 
considered to be adequately protective of human health and the 
environment and both provide a comparable level of long-term 
effectiveness.   
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Table 1. Responses to Comments from U.S. Environmental Protection Agency (EPA) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# Section (§) Comment Response 

Comments provided by EPA Project Manager (Craig Cooper), dated January 6, 2012 (continued) 

3e 4-10 §4.2.2.6 Soil Cover, Shoreline Protection, and Institutional Controls (IR 02 and 
IR 03 only): 
Is it correct to assume that the soil cover thickness for both 
Alternative R-2 (two feet clean cover) and R-3 (three feet of clean 
cover) are measured from the original ground surface elevation (i.e. 
the thickness of any clean imported backfill during excavation work is 
not included in the calculation of the cover thickness)? 

Yes, as described in Section 4.2.2.6, the soil cover thickness would be 
measured from an initial ground surface that would not include 
backfill placed during excavation work.  Section 4.2.2.6 states that:  
“Once complete, all excavations would be backfilled to the existing 
ground surface with soil that meets appropriate acceptance criteria for 
radioactive and nonradioactive chemicals.  Subsequently, a 2-foot-
thick soil cover would be installed at and above original grade at IR 
Site 02 and IR Site 03.”   

4 1-2 §1.1 Response to EPA Specific Comment 3: 
It appears that the comment was misunderstood.  The original intent 
of the comment was to revise the text to include a brief statement 
explaining that Installation Restoration (IR) Sites were used originally 
to designate areas with potential or known contamination and that 
later this approach was changed to redevelopment blocks.  Please 
revise Section 1.1 to explain what an IR Site is and how IR Sites were 
used to designate areas with potential (or known) contamination.  

Section 1.1 was revised to better explain how the study areas at Parcel 
E have developed as the CERCLA process has progressed.  
Specifically, Section 1.1 was revised to clarify that:   
• Contaminated sites at Parcel E were designated as IR sites based 

on information developed during the previous investigations.  
Chemical site characterization activities and sampling data were 
mostly planned and organized by IR site.  Radiological 
investigations were generally conducted based upon the 
radiological history of each individual IR site or building. 

• Consistent with the FS Report, this radiological addendum uses 
redevelopment blocks, adjusted by the Navy to facilitate data 
presentation and evaluation, as the basis for developing remedial 
alternatives to address potential unacceptable radiological risk 
present within Parcel E. 

The draft final versions of the FS Report and this radiological 
addendum use redevelopment blocks consistent with the 2010 
amended HPS redevelopment plan.  The Revised RI Report and draft 
versions of the FS Report and this radiological addendum were 
published prior to the 2010 amended HPS redevelopment plan, thus 
they used redevelopment blocks consistent with the original 1997 HPS 
redevelopment plan. 
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Table 1. Responses to Comments from U.S. Environmental Protection Agency (EPA) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# Section (§) Comment Response 

Comments provided by EPA Project Manager (Craig Cooper), dated January 6, 2012 (continued) 

5 -- Table D-12 Response to EPA Specific Comment 24: 
The response and text of the FS Addendum do not estimate the 
volume of soil that would require removal to remediate ROC 
anomalies to depth in soil hot spots (i.e., those identified during 
surface scans and subsequent scans/sampling of trench         bottoms 
and sidewalls).  However, Table D-12 does provide volume estimate 
for soil remediation in former rad storage yard, salvage yard, IR-03, 
IR-2, 707 triangle area, IR-04 but without a reference to the source of 
the estimate.  Please identify the source of the estimated volume of                        
ROC-contaminated soil that was assumed to require remediation to 
address soil hot spots. 

Table D-12 (under the “Remarks” column) identifies the assumption 
that 6 cubic yards of low-level radioactive waste will be generated for 
every 1,000 square meters of survey area (for both building and non-
building sites).  This assumption is generally consistent with past 
efforts at radiologically impacted sites at HPS; however, this 
assumption was revised to use a more conservative estimate similar to 
the RI/FS Report for Parcel E-2.  Specifically, Table D-12 was revised 
to assume 20 cubic yards of low-level radioactive waste will be 
generated for every 1,000-square meters of survey area (or about 5 
percent of the volume within the upper foot of a 1,000 square meter 
survey area).  This assumption is consistent with the Navy’s findings 
during previous radiological removal actions at Parcels E and E-2.  
Section 4.2.2.2 was revised to describe this technical assumption.   
The Navy also wishes to clarify that EPA’s original comment, in part, 
requested that the Navy “include hot spot excavation at IR-02 and IR-
03 as a process option.”  As discussed previously in response to EPA 
comment 2b, the Navy has agreed to perform deeper soil excavation in 
IR-02 and IR-03, if necessary, to verify that the residual radiological 
risk at the final ground surface (following backfilling of the excavation 
and installation of a demarcation layer and soil cover) is acceptable.  
However, the Navy does not believe that sufficient data are available 
to define radiological anomalies in advance. 
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Table 1. Responses to Comments from U.S. Environmental Protection Agency (EPA) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# Section (§) Comment Response 

Comments provided by EPA Project Manager (Craig Cooper), dated January 6, 2012 (continued) 

6a -- Table D-12 Now that the Navy has considerable site-specific remedial cost data 
for HPNS, has the Navy considered using such data to develop HPNS 
specific unit costs for purposes of cost estimating?  

The cost estimates were prepared in consultation with the Navy’s 
radiological team and are generally consistent with the procedures 
used during past removal actions.  As described in the response to 
comment 5 above, Table D-12 was revised to use a more conservative 
volume estimate for low level radioactive waste consistent with the 
Navy’s findings during previous radiological removal actions at 
Parcels E and E-2.  Section 4.2.2.2 was revised to describe this 
technical assumption.  The Navy believes that the cost estimates meet 
the prescribed accuracy based on EPA guidance (+50/-30 percent) 
(EPA, 2000).   

6b -- Table D-12 Does the $23.67/cu yard estimate from Norcal Waste System assume 
disposal of all construction debris at a RCRA Subtitle D solid waste 
landfill?   

Yes, the listed disposal cost was for a RCRA Subtitle D solid waste 
landfill; however, given the relative significance of this cost item, the 
Navy has re-examined this unit price and revised Table D-12.  In the 
process of re-examining Table D-12, the volume estimate for pier 
demolition debris was found to be erroneous.  The volume estimate 
was corrected in conjunction with refining the unit cost for disposal of 
the concrete and wood debris. 

7 2-42 §2.3.1.2 Radionuclides Detected in Soil, IR Site 02: 
There appears to be a discrepancy between the last bullet, which states 
that the radon flux rates in 35 samples ranged         from 0.47 to 74.92 
picoCuries per square meter per second (pCi/m2-s) and the last 
sentence in the following paragraph, which states, “the range of 
measured radon flux rates are well below the threshold for radon 
emissions (20 pCi/m2-s) specified in the uranium Mill Tailings 
Radiation Control         Act.”  Since the highest measured flux rate 
exceeds this standard, the quoted sentence should be revised or 
removed.  Please address this discrepancy. 

The last sentence in the cited paragraph was revised to correct this 
error as follows:  “The average radon flux rate (2.07 pCi/m2-s) 
measured at Parcel E during the Phase I investigation is well below 
the average radon emission rate (20 pCi/m2-s) specified in the 
Uranium Mill Tailings Radiation Control Act (40 CFR § 
192.02[b][1]).” 
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Table 1. Responses to Comments from U.S. Environmental Protection Agency (EPA) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# Section (§) Comment Response 

Comments provided by EPA Project Manager (Craig Cooper), dated January 6, 2012 (continued) 

8 -- General Parcel E Radiological Survey Schedules: 
What is the Navy’s schedule to complete the radiological survey and 
characterization program in Parcel E?  Does the Navy plan to 
complete these Parcel E surveys and removal work prior to publishing 
a final version of the Radiological                 Addendum to the FS?  If 
not, how will significant new information collected in during these 
surveys, if any, be addressed by the Navy during the CERCLA 
process? 

The ongoing radiological survey and removal action work will not be 
completed prior to finalizing this radiological addendum.  The Navy 
will summarize pertinent information from the ongoing work in the 
ROD, and will describe the remaining radiological remediation work 
that will be completed post-ROD.  The Navy believes that the 
radiological addendum includes relatively conservative estimates of 
potential radiological remediation that have produced cost estimates 
that meet the prescribed accuracy based on EPA guidance (+50/-30 
percent) (EPA, 2000).  

9 -- Table  B-3 Release Criteria for Radionuclides of Concern: 
Per Table B-3, EPA understands that the Navy is applying residential 
remedial goals (RGs) for all Parcel E areas.  The RGs are in Table B-3 
are consistent with past Navy RODs and EPA radiological preliminary 
remediation goals per EPA’s                radionuclide PRG calculator 
except for Ra-226 which is 1 pCi/g above background (per agreement 
with EPA).  Does the Navy update its radiological remedial goals if 
changes to the EPA radionuclide calculator are made?  Can the 
Navy’s back-up calculations for these RG’s be made available and 
referenced in the final version of the FS? 

The Navy plans to retain the radiological RGs, as presented in the 
Draft Final Radiological Addendum, in the ROD.  As noted in the 
subject comment, the radiological RGs are consistent with the past 
RODs for other HPS parcels.  
The radiological RGs were originally developed in the action 
memorandum for the basewide radiological removal action (Navy, 
2006), but the backup calculations were not requested for that 
document.  Given the time that has passed since its publication, it is 
not practical to locate and publish the backup calculations.  Further, as 
noted in the subject comment, the RGs are consistent with EPA’s 
radionuclide PRG calculator except for Ra-226, which is 1 pCi/g 
above background per an agreement with EPA.   
The Final Radiological Addendum was revised to specify the proposed 
background level of Ra-226 (0.633 pCi/g for surface soil, and 0.485 
pCi/g for storm drain and sewer lines), and identify the documents that 
contain this information. 
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Table 2. Responses to Comments from the Department of Toxic Substances Control (DTSC) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# 

Section 
(§) Comment Response 

Comments provided by DTSC Program Manager (Ryan Miya) dated January 13, 2012 

1 3-13 §3.3.1.3 Navy response to original DTSC comment #7: 
The qualitative evaluation of greenhouse gas emissions added to this 
section is adequate except that the text refers only to “greenhouse 
emissions” and should be changed accordingly to “greenhouse gas 
emissions.” 

Section 3.3.1.3 was revised to use the term “greenhouse gas emissions.” 

2 4-6 §4.2 Navy response to original DTSC comment #9: 
It does not appear that the brief technical basis for selecting the upper 
1 foot of soil for radionuclides of concern exceeding remediation 
goals has been provided as previously requested.  Is the 1 foot deep 
general excavation depth based on Parcel E historic radiological data, 
the site conceptual model, previous excavation(s), and/or other 
information?  Please clarify. 

Section 4.2.2.2 describes the Navy’s approach for remediation at IR-02 
and IR-03 and was revised for clarity.  Specifically: 
• At IR-02 and IR-03, soil containing ROCs at activities exceeding the 

RGs would be removed, with the excavation generally limited to the 
upper 1 foot of the ground surface. 

• The Navy has demonstrated, through past evaluations performed for 
Parcels B (IR-07 and IR-18) and E-2, that remediation of the upper 1 
foot of the ground surface followed by installation of a clean soil 
cover is protective of human health.  However, given the historical 
operations at IR Sites 02 and 03 and potential subsurface data gaps, 
it is possible that elevated activity levels may be encountered 
following surface remediation and that additional excavation may be 
required deeper than 1 foot to ensure an appropriate level of 
protectiveness for humans.   

• Deeper soil excavation in IR-02 or IR-03 would be performed, if 
necessary, to verify that the residual radiological risk at the final 
ground surface (following backfilling of the excavation to the 
existing ground surface and installation of a demarcation layer and 
soil cover) is acceptable.   

• The residual radiological risk at the final ground surface (based on 
residential exposure) will be within the risk management range 
specified in the NCP (10-6 to 10-4).   
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Table 2. Responses to Comments from the Department of Toxic Substances Control (DTSC) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# 

Section 
(§) Comment Response 

Comments provided by DTSC Program Manager (Ryan Miya) dated January 13, 2012 (continued) 

2 
(cont.) 

4-6 §4.2 (see comment above) • The Navy will perform radiological risk and dose modeling (using 
RESRAD or other model acceptable to the regulatory agencies), in 
conjunction with the final status survey for IR-02 and IR-03, to 
verify that the residual radiological risk is acceptable. 

• In preparing the RD, the Navy will work closely with the regulatory 
agencies to develop specific protocols for determining when deeper 
soil excavation is needed to verify that the residual radiological risk 
at the final ground surface is acceptable. 

The Navy’s approach for IR-02 and IR-03 differs from the rest of Parcel 
E, and is based on the evaluation of excavation and off-site disposal 
options for radiologically impacted sites at Parcel E.  This evaluation is 
detailed in Section 3.3.1.3 of the Draft Final RA. 

Comments provided by California Department of Public Health, Environmental Management Branch (Larry Morgan) dated January 13, 2012 

3 -- -- Upon request by the Department of Toxic Substances Control 
(DTSC), the California Department of Public Health (CDPH), 
Environmental Health Branch (EMB) reviewed documents associated 
with radiological issues regarding the “Draft Final Radiological 
Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters 
Point Shipyard, San Francisco, CA” dated November 2011.  EMB has 
no further comments with respect to radiological issues regarding the 
“Draft Final Radiological Addendum to the Feasibility Study (FS) 
Report for Parcel E, Hunters Point Shipyard, San Francisco, CA” 
dated November 2011.   

Comment acknowledged. 
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Table 3. Responses to Comments from Regional Water Quality Control Board San Francisco Bay Region (Water Board) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# 

Section 
(§) Comment Response 

Comments provided by Water Board Project Manager (Tina Low) dated February 15, 2012 

1 ES-6 ES.4; 
§2.3.2. 

Radioactivity in Groundwater:  Section 2.3.2.3, “Conclusions from 
Groundwater Investigations,” states that “based on the results of the 
comparison of radionuclide groundwater data with drinking water 
standards, groundwater does not appear to have been impacted by 
radionuclides at concentrations that warrant further evaluation in the 
FS.”  Given that in both Alternatives R-2 and R-3, removal (by 
excavation) is generally limited to 1 ft. at IR-02 and IR-03, and that 
these sites are located in close proximity to the Bay, continued 
groundwater monitoring may be appropriate, as a conservative 
measure to verify that groundwater containing radionuclides is not 
being released into the Bay from IR-02 and/or IR-03. The historical 
uses of IR-02 and IR-03 also indicate the potential for radioactivity in 
groundwater.  Will groundwater monitoring for radionuclides 
continue, either as part of the Basewide Groundwater Monitoring 
Program or as part of the Parcel E remedial alternatives for non-
radioactive materials? 

Sections 2.3.2.3 and 4.2 were revised to clarify that, as a conservative 
measure, future monitoring will include analysis for radionuclides in 
groundwater at IR-022 and IR-03 to verify the conclusions of this 
radiological addendum.  

2 -- General Shorelines Options:  It would be helpful to have a more detailed 
discussion of how Alternatives R-2 and R-3 integrate with the 
shoreline options presented in the Draft Final FS for Parcel E. Where 
is the boundary between the shoreline protection treatment area, and 
the area to be treated with the surface cover types depicted on Figure 
9? In the shoreline protection areas, will there still be 1 ft. of existing, 
radiologically cleared soil? Are the shoreline options independent of 
the remedial alternatives for radionuclides (i.e., does selection of a 
shoreline option affect selection of the remedial alternative for 
radionuclides)? 

Section 4.2.2.6 was revised to clarify that (1) the shoreline protection 
actions specified in the FS Report will address the RAOs specified for both 
radionuclides and nonradioactive chemicals, and (2) Alternatives R-2 and 
R-3 include screening, removal, and disposal of radioactive contamination 
along the shoreline but do not include any additional shoreline protection 
actions beyond those specified in the FS Report.   

                                                      
2 Acronyms and abbreviations are identified after Table 4. 
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Table 3. Responses to Comments from Regional Water Quality Control Board San Francisco Bay Region (Water Board) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# 

Section 
(§) Comment Response 

Comments provided by Water Board Project Manager (Tina Low) dated February 15, 2012 (continued) 

3 5-4 §5.2.2; 
§5.2.3 

These sections state that Alternatives R-2 and R-3, respectively, 
involve “excavation and off-site disposal of soil, sediment and debris 
containing ROCs exceeding the RGs...with excavation generally 
limited to 1 ft. bgs [italics added].” In Section 4.2.2.2, “Soil, 
Sediment, and Debris Removal,” it is stated that at all sites other than 
IR-02 and IR-03, “excavation would extend as deep as necessary to 
removal soil containing ROCs at activities exceeding the RGs.”  
Please revise/correct Sections 5.2.2 and 5.2.3 to be consistent with 
Section 4.2.2.2. 

Sections 5.2.2 and 5.2.3 were revised to be consistent with Section 4.2.2.2. 
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Table 4. Responses to Comments from the City and County of San Francisco Department of Public Health (CCSF DPH) on the 
Draft Final Radiological Addendum to the Feasibility Study (FS) Report for Parcel E, Hunters Point Shipyard (HPS), November 2011 

Comment 
# 

Page 
# 

Section 
(§) Comment Response 

Comments provided by CCSF DPH Environmental Engineer (Amy Brownell) dated January 6, 2012 

1 3-7 – 
3-11 

§3.3.1.2 The discussion regarding Institutional Controls unfortunately still 
reflects the conflicting DoD vs. EPA definitions for Institutional 
Controls, similar to the unsatisfactory Parcel E FS and Parcel C RD 
language that was discussed when we met with the Navy on 
November 16, 2011. Our discussion encompassed all aspects of the 
imprecise and sometimes inaccurate Institutional Control language in 
some Navy documents.  The City requests that the Navy continue to 
work toward language that is more precise, particularly as it pertains 
to long-term remedy implementation, monitoring, and reporting. 

At the meeting on November 16, 2011, the Navy stated its position that 
the requested changes were not practical to implement.  The technical 
rationale for the Navy’s position is described in the response to CCSF3 
general comment 4 on the Draft Final FS Report.  In addition, the Navy 
wishes to clarify that the existing language has been reviewed and 
approved by legal counsel from the Navy, EPA, and DTSC.   

2 -- General There are several instances in this document where it appears that the 
Navy intended to refer to Parcel E but inadvertently referred to Parcel 
E-2.  Examples include: p. 1-3, first full paragraph; p. 2-42, paragraph 
below bullet list; Section 3.3, first paragraph; p. 3-15, first full 
paragraph; among others. 

The document was revised to correct references to Parcel E-2. 

 

                                                      
3 Acronyms and abbreviations are identified after Table 4. 
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ACRONYMS AND ABBREVIATIONS 

bgs below ground surface 

CCSF DPH City and County of San Francisco Department of Public Health 
CDPH California Department of Public Health 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CFR Code of Federal Regulations 

DoD U.S. Department of Defense 
DTSC California Department of Toxic Substances Control 

EPA U.S. Environmental Protection Agency 

FFA Federal Facility Agreement 
FS Feasibility Study 

HPS Hunters Point Shipyard 
HRA Historical Radiological Assessment 

IC institutional control 
IR Installation Restoration 

MARSSIM Multi-Agency Radiation Survey and Site Investigation Manual 
mrem/year millirem per year 

Navy Department of the Navy 
NCP National Oil and Hazardous Substances Pollution Contingency Plan 

pCi/g picocuries per gram 
pCi/m2-s picocuries per square meter per second 
PRG preliminary remediation goal 

Ra-226 Radium-226 
RAO remedial action objective 
RCRA Resource Conservation and Recovery Act 
RD remedial design 
RESRAD Residual Radiation (environmental analysis). 
RGs remediation goals 
ROCs radionuclides of concern 
ROD Record of Decision 

Water Board San Francisco Bay Regional Water Quality Control Board 

§ section 
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