
 

 

 

 

 

 

 

 

 

ATTACHMENT A   

REFERENCES 
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Attachment A, No Action ROD for Parcel D-2 A-1 
Hunters Point Shipyard 

Item 
Reference or  

Phrase in ROD 
Location in 

ROD 
Identification of Referenced Document Available in the 

Administrative Record1 

1 Parcel D-2 Section 2.1 Final Status Survey Results, Building 813, Hunters Point 
Shipyard, San Francisco, California.  Sections 1.1 and 1.2.  
Tetra Tech EC, Inc.  September 12, 2007.  
Site Inspection Report for Parcel A, Hunters Point Shipyard, 
San Francisco, California.  Section 4.6.1.  PRC 
Environmental Management, Inc. and Harding Lawson 
Associates  October 15, 1993. 

2 Hydrogeologic setting Section 2.2 Site Inspection Report for Parcel A, Hunters Point Shipyard, 
San Francisco, California.  Sections 2.2.2 through 2.2.4.  
PRC Environmental Management, Inc. and Harding Lawson 
Associates  October 15, 1993. 

3 Hydrostratigraphic units Section 2.2 Final Revised Feasibility Study for Parcel D, Hunters Point 
Shipyard, San Francisco, California.  Sections 2.2.7 and 
2.2.8.  SulTech.  November 30, 2007. 

4 Inventory Section 2.3 Site Inspection Report for Parcel A, Hunters Point Shipyard, 
San Francisco, California.  Section 2.1.1, page 8, and 
Table I-1, page 2.  PRC Environmental Management, Inc. 
and Harding Lawson Associates  October 15, 1993. 

5 Removed Section 2.3 Site Inspection Report for Parcel A, Hunters Point Shipyard, 
San Francisco, California.  Section 4.6.2, pages 57 and 58.  
PRC Environmental Management, Inc. and Harding Lawson 
Associates  October 15, 1993. 

6 Backfilled and paved Section 2.3 Site Inspection Report for Parcel A, Hunters Point Shipyard, 
San Francisco, California.  Section 4.6.2, pages 59 and 60.  
PRC Environmental Management, Inc. and Harding Lawson 
Associates  October 15, 1993. 

7 Results Section 2.3 Site Inspection Report for Parcel A, Hunters Point Shipyard, 
San Francisco, California.  Section 4.6.3, pages 60 to 61.  
PRC Environmental Management, Inc. and Harding Lawson 
Associates  October 15, 1993. 

8 Regulatory agency 
concerns 

Section 2.3 Draft Report of Results for Work Plan Addendum No. 4, 
Parcel A Site Inspection Report, Hunters Point Annex, San 
Francisco, California.  Section 1.0, page 1.  Harding Lawson 
Associates.  October 29, 1993. 

9 Basewide HRA Section 2.3 Final Historical Radiological Assessment, History of the Use 
of General Radioactive Materials, 1939 – 2003.  Section 
8.3.4.18 and Figure 8.3.4.18, pages 8-129 to 8-131.  Naval 
Sea Systems Command.  October 2004. 

10 Potential radiological 
contamination 

Section 2.3 Final Historical Radiological Assessment, History of the Use 
of General Radioactive Materials, 1939 – 2003.  Table 8-2, 
page 5 of 11.  Naval Sea Systems Command.  October 
2004. 

11 Boundary Section 2.3 Final Finding of Suitability to Transfer for Parcel A (Revision 
3), Hunters Point Shipyard, San Francisco, California.  
Section 2.0, pages 5 and 6.  Tetra Tech EM Inc.  October 14, 
2004. 

12 Released Section 2.3 Final Status Survey Results, Building 813, Hunters Point 
Shipyard, San Francisco, California.  Section 11.0.  Tetra 
Tech EC, Inc.  September 12, 2007.  

13 Unrestricted use Section 2.3 Recommendation for Unrestricted Release for Building 813 
and Building 819, Hunters Point Shipyard, San Francisco, 
California.  Letter from Thomas P. Lanphar, DTSC.  To Keith 
Forman, Department of the Navy.  April 14, 2008. 

14 Groundwater Section 2.4 Record of Decision for Parcel A, Hunters Point Annex, San 
Francisco, California.  Section 2.6.1, Page 17.  Department 
of the Navy, EFA WEST, San Bruno, California.  November 
16, 1995. 
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Hunters Point Shipyard 
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Reference or  
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Administrative Record1 

15 Risk Section 2.5 Site Inspection Report for Parcel A, Hunters Point Shipyard, 
San Francisco, California.  Section 6.0, page 64.  PRC 
Environmental Management, Inc. and Harding Lawson 
Associates  October 15, 1993. 

16 Conceptual site model Section 2.5.1 Final Radiological Addendum for the Feasibility Study for 
Parcel D, Hunters Point Shipyard, San Francisco, California.  
Appendix A, Figure A.3-1.  Tetra Tech EC, Inc.  April 11, 
2008. 

17 Radiological risk Section 2.5.1 Final Radiological Addendum for the Feasibility Study for 
Parcel D, Hunters Point Shipyard, San Francisco, California.  
Appendix A, Section 2.0, pages A.2-1 through A.2-5.  Tetra 
Tech EC, Inc.  April 11, 2008. 

18 RESRAD-BUILD Section 2.5.1 Final Radiological Addendum for the Feasibility Study for 
Parcel D, Hunters Point Shipyard, San Francisco, California.  
Appendix A, Section 5.0, pages A.5-1 and A.5-2.  Tetra Tech 
EC, Inc.  April 11, 2008. 

19 Total radiological risks Section 2.5.1 Final Radiological Addendum for the Feasibility Study for 
Parcel D, Hunters Point Shipyard, San Francisco, California.  
Table 3-3.  Tetra Tech EC, Inc.  April 11, 2008. 

20 Assumptions and 
uncertainties 

Section 2.5.1 Final Radiological Addendum for the Feasibility Study for 
Parcel D, Hunters Point Shipyard, San Francisco, California.  
Appendix A, Section 6.0, pages A.6-1 through A.6-3.  Tetra 
Tech EC, Inc.  April 11, 2008. 

21 Ecological risk assessment Section 2.5.2 Draft Final Parcel A Remedial Investigation Report, Hunters 
Point Shipyard, San Francisco, California.  Section 6.2, 
Pages 6-13 through 6-17.  PRC Environmental Management, 
Inc. and Harding Lawson Associates.  September 22, 1995. 

22 IR Program website Section 2.6 http://www.bracpmo.navy.mil/ 

 
1Bold blue text indicates hyperlinks available on reference CD to detailed site information 
contained in the publicly available Administrative Record. 
 
For access to information contained in the Administrative Record for Hunters Point Shipyard, 
please contact: 
 
Diane Silva 
Code EVR-FISC Bldg. 1, 3rd Floor 
NAVFAC Southwest 
1220 Pacific Highway 
San Diego, CA 92312 
619-532-3676 

http://www.bracpmo.navy.mil/


0006-0017 FnlFSS Results_Bldg813.doc 1-1 Final Status Survey Plan and Results 
Building 813, Hunters Point Shipyard 

DCN:  ECSD-2201-0006-0017 
CTO No. 0006, 09/12/07 

1.0 SITE DESCRIPTION 

1.1 SITE LOCATION AND DESCRIPTION 

Building 813 is a 262-by-262-foot, four-story reinforced concrete, flat-roofed warehouse that 
includes banks of industrial steel sash in horizontal bands across all four stories, except at the 
front of the first floor on the south end of the building. The front has a bank of steel roll-up 
industrial doors extending the length of the concrete loading dock area sheltered by a concrete 
canopy.

Figure 1-1 provides a map of the site location.   

1.2 PRIOR HISTORICAL USE 

The Historical Radiological Assessment (HRA), Volume II (Naval Sea Systems Command 
[NAVSEA], 2004), states that Building 813 was previously used for the following purposes: 

• General warehouse and offices 

• Supply storehouse 

• Disaster Control Center (DCC) 

Historically, a leaking 300 microcurie (µCi) strontium-90 (90Sr) check source was found in the 
disaster control inventory, and the DCC was located inside of Building 813.  While conducting a 
walkthrough of the building, a cabinet was identified bearing a radioactive materials placard.  
Since the origin of the cabinet is unknown, additional radioisotopes may be present in the 
building.  The most prevalent isotopes that have been encountered at HPS have been cesium-137 
(137Cs) and radium-226 (226Ra).

1.3 CURRENT AND FUTURE BUILDING OR LAND USE 

Building 813 is currently vacant and unoccupied. The planned future use identified in the San 
Francisco Redevelopment Agency (SFRA) Reuse Plan (SFRA, 1997) is as a “mixed use” area, 
which may include residential areas. 
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Reference or  

Phrase in ROD 
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ROD 
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1 Parcel D-2 Section 2.1 Final Status Survey Results, Building 813, Hunters Point 
Shipyard, San Francisco, California.  Sections 1.1 and 1.2.  
Tetra Tech EC, Inc.  September 12, 2007.  
Site Inspection Report for Parcel A, Hunters Point Shipyard, 
San Francisco, California.  Section 4.6.1.  PRC 
Environmental Management, Inc. and Harding Lawson 
Associates  October 15, 1993. 
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Revised FS for Parcel D 2-5  SULT.5104.0019.0003 

As a result, in April 2005, the owl was relocated off Parcel D using a passive relocation method.  
Passive relocation involves installing a one-way door in the burrows, so that the owl can leave but 
not reenter, and collapsing the burrows 48 hours after the door is in place.  The Navy consulted 
with Peter Bloom of the California Department of Fish and Game to conduct this passive 
relocation project in accordance with California Department of Fish and Game guidelines. 

No other potential terrestrial receptors or habitat have been identified at Parcel D.  It is unlikely 
that Parcel D will contain terrestrial habitat in the future because its proposed reuse is primarily 
industrial.  

2.2.6  Parcel D Soils 

Soils at HPS are either the result of (1) weathered material from nearby rock formations and 
sediments from the Bay or (2) imported fill material placed at HPS during its development.  The 
area northwest of Parcel D is primarily covered by upland soils, which are moderate to steeply 
sloped terrains.  Parcel D is primarily lowland soils, which are flat to gently sloped urban 
developed lands.  These lowland soils are susceptible to subsidence by natural compaction or 
during moderate to strong earthquakes.  Soils at HPS are described in detail in Appendix H of the 
draft final Parcel D RI report (PRC, LFR, and U&A 1996).  Figure 2-4 shows the distribution of 
soils at HPS.   

2.2.7  Parcel D Geology 

The peninsula forming HPS is within a northwest-trending belt of Franciscan Complex bedrock 
known as the Hunters Point Shear Zone.  In some locations, the Marin Headlands Terrane 
underlies this shear zone.  HPS is underlain by five geologic units, the youngest of Quaternary 
age, and the oldest, the Franciscan Complex bedrock, of Jurassic-Cretaceous age.  In general, the 
stratigraphic sequence of these geologic units, from youngest (shallowest) to oldest (deepest), is 
as follows:  Artificial Fill; Undifferentiated Upper Sand Deposits; Bay Mud Deposits; 
Undifferentiated Sedimentary Deposits; and Franciscan Complex Bedrock.  The locations of the 
fill material, the colluvium, alluvium and landslide debris, and the chert, shale, sandstone, 
volcanic, and serpentine bedrock units at HPS are shown on Figure 2-5. 

The Navy believes that the practice of using quarried local rock for fill at HPS is similar to 
construction practices in the same bedrock formations used elsewhere in San Francisco.  The 
Navy observed that a wide range of concentrations of metals are found in similar chert, basalt, 
and serpentinite bedrock formations in other areas of San Francisco based on sampling that the 
Navy conducted in 2003 at areas outside of HPS.  This information is summarized in a report 
titled “Draft Metals Concentrations in Franciscan Bedrock Outcrops” (Tetra Tech and Innovative 
Technical Solutions, Inc. [ITSI] 2004). 

In the Tetra Tech and ITSI 2004 report, the Navy studied the ambient concentrations of metals in 
bedrock and bedrock-derived soil from three nonindustrial sites in San Francisco.  These three 
sites have a similar geologic setting to HPS and contain serpentinite or chert and basalt bedrock 
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Revised FS for Parcel D 2-6  SULT.5104.0019.0003 

typical of the Franciscan Complex.  The sites included the two Franciscan Complex subunits that 
form the HPS peninsula:  the Hunters Point Shear Zone and the Marin Headlands Terrane.  The 
investigation included about 30 rock and soil samples from each of the three sites (91 samples 
total) that were analyzed for metals using a standard analytical suite of EPA methods.  The study 
found elevated concentrations of arsenic, iron, and manganese associated with chert bedrock and 
elevated nickel concentrations associated with serpentinite.  The chemical composition of soil at 
the three sites was found to be similar to the chemical composition of rock.  Of the 91 samples 
collected, none met the cleanup standards for unrestricted residential reuse at HPS because of the 
elevated ambient concentrations of these metals in the serpentinite bedrock and its derived soils.  
Based on this study, the Navy believes that the elevated concentrations of metals in the soils at 
HPS as represented by the HPALs, is also a result of the ambient metals concentrations in a 
serpentinite sourced fill material. 

The draft final Parcel D RI report presented cross sections (see Figures 3.7-10 through 3.7-15 of 
that report) that depict the relationship of the various geologic units at the site (PRC, LFR, and 
U&A 1996).  The geologic interpretations presented in the cross sections were updated in the 
2002 draft Parcel D revised D FS based on data collected during the Phases I and II GDGI 
(Tetra Tech 2001a, 2001b).  The cross section location map and the updated cross sections are 
presented on Figures 2-6 and 2-7. 

The following description of the geologic setting at Parcel D summarizes the information presented 
on the updated cross sections.  The bedrock at Parcel D is mainly composed of serpentinite 
belonging to the Hunters Point Shear Zone of the Franciscan Complex (Tetra Tech 2001b).  The 
depth to Franciscan Complex Bedrock from the ground surface in Parcel D varies from less than 
1 foot in the northern area to more than 120 feet in the southeastern area.  Undifferentiated 
Sedimentary Deposits overlie bedrock over much of Parcel D, occurring beneath Bay Mud 
Deposits or, rarely, directly beneath Artificial Fill; these deposits range up to 80 feet thick.  Bay 
Mud Deposits underlie most (about 80 percent) of Parcel D, except for a strip along the northern 
margin of the site.  Where present, Bay Mud Deposits are typically 20 to 30 feet thick and are 
thickest (up to 40 feet) beneath the southeastern part of the parcel.  Undifferentiated Upper Sand 
Deposits are discontinuous beneath Parcel D.  These deposits generally overlie Bay Mud, but may 
interfinger with Bay Mud Deposits and, in a few localities, directly overlie Undifferentiated 
Sedimentary Deposits.  The Undifferentiated Upper Sand Deposits generally range from a few feet 
to up to 40 feet thick.  Artificial Fill overlies all of the naturally occurring units and ranges from 
approximately 2 feet thick in the north to 40 feet thick in the middle of Parcel D.  In most of Parcel 
D, the artificial fill ranges from 20 to 30 feet thick.  The thickness of the Artificial Fill and all 
sedimentary deposits generally increases toward the Bay.  Table 2-2 summarizes the geology at 
each IR site located within Parcel D.   

2.2.8  Parcel D Hydrogeology 

This section summarizes the hydrostratigraphic units, groundwater flow patterns, and hydraulic 
characteristics of the main hydrogeologic units.  Detailed descriptions of the hydrogeology at 
Parcel D are presented in the RI (PRC, LFR, and U&A 1996; PRC and LFR 1997) and Phase II 
and III GDGI reports (Tetra Tech 2001b, 2003a).   
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2.2.8.1  Hydrostratigraphic Units 

The hydrostratigraphic units at HPS are (1) the A-aquifer, (2) the aquitard, (3) the B-aquifer, and 
(4) the deep bedrock water-bearing zone.  Cross sections presented on Figure 2-7 show the 
hydrostratigraphic units in different colors, except for the deep (fractured) bedrock water-bearing 
zone, which is shown in white.  The shallow (weathered) bedrock water-bearing zone near the 
boundary between the non-Navy property to the north and Parcel D (shown on the left side of 
cross section A-A’ on Figure 2-7) and at other locations is hydraulically connected with the 
A-aquifer and therefore is considered part of the A-aquifer in this location.   

Shallow, unconfined groundwater occurs continuously across all of Parcel D in the A-aquifer.  
The A-aquifer at Parcel D consists mainly of unconsolidated artificial fill material that overlies 
the aquitard and bedrock.  Undifferentiated Upper Sand is also part of the A-aquifer at some 
locations.  Based on the cross sections shown on Figure 2-7, the A-aquifer consists mostly of 
sandy gravel and gravelly sand with limited zones of low-permeability sandy clay.  Significant 
portions of the A-aquifer are also made up of less permeable fill.  The A-aquifer typically ranges 
from 10 to 40 feet thick, but averages approximately 25 feet thick. 

The aquitard is generally made up of silts and clays of the Bay Mud and Undifferentiated 
Sedimentary deposits.  The aquitard ranges from 0 to 100 feet thick, but is most commonly 40 to 
80 feet thick (see Figure 2-7).  The aquitard is absent in the northern part of Parcel D where the 
A-aquifer is in direct contact with the bedrock and is thickest in the southeastern part of the parcel.  
The aquitard inhibits groundwater communication between the A-aquifer and the B-aquifer. 

The B-aquifer is associated with the Undifferentiated Sedimentary deposits and consists of small, 
laterally discontinuous permeable sediment lenses of gravel, sand, silty sand, or clayey sand 
intermingled with the aquitard.  The largest B-aquifer area is present near the center of Parcel D.  
The B-aquifer area at this location is estimated to be approximately 1,500 feet wide by 1,000 feet 
long, and is shown at its appropriate depth in cross sections A-A’ and C-C’ (see Figure 2-7).  The 
B-aquifer varies from 20 to 30 feet thick.  Groundwater in the discontinuous B-aquifer areas is 
under confined conditions.  Table 2-2 summarizes the hydrogeologic units underlying each IR 
site.   

2.2.8.2  Groundwater Flow Patterns and Tidal Effects 

More than 85 percent of the ground surface at Parcel D is covered by pavement and buildings; as 
a result, most precipitation is channeled into the storm drain system.  Unpaved areas may serve 
as localized vertical recharge areas.  Leaking water lines also serve as limited sources of 
localized recharge.  Base flow from the uplands north of Parcel D provides lateral groundwater 
recharge across the northern boundary of the parcel.  Groundwater discharges directly to the Bay 
(1) along the shoreline, which is significantly modified by the presence of impermeable dry 
docks and sea walls in some areas, and (2) through permeable or semipermeable utility line 
corridors.  In the past, groundwater that entered the sanitary sewer was discharged to the local 
publicly owned treatment works.  Currently, the sanitary sewer system has been disconnected, 
and the sanitary sewers are being removed as part of a radiological removal action. 
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Groundwater flow patterns at Parcel D are complex because they are affected by (1) a 
groundwater sink located near the former western boundary of Parcel D (this area is now in 
Parcel E); (2) a groundwater mound located near the current western boundary of Parcel D 
(beneath IR-33, IR-44, IR-66, and IR-67); (3) leaks of groundwater into former sanitary sewers 
or storm drains; (4) recharge from water supply lines; and (5) tides in the Bay.  Most 
groundwater at Parcel D flows toward the Bay, except in the western portion of Parcel D, which 
historically has flowed away from the mound and toward the groundwater sink in Parcel E 
(see Figure 2-8), where groundwater elevations are below mean sea level.  The sink is believed 
to be caused by leaks of groundwater into sanitary sewer lines, which was then pumped off site 
to the local publicly owned treatment works, thereby lowering groundwater levels in the area.  
Flow patterns are anticipated to change as the sewer and storm drain lines are removed.  
Figure 2-9 shows the groundwater elevation contours from groundwater monitoring in March 
2007. 

The investigation of the bedrock underlying Parcel D has been limited and included areas where 
shallow bedrock and colluvium are hydraulically connected to the A-aquifer.  In addition, the 
deep borings at Parcel D indicate the deeper bedrock underlying the Undifferentiated 
Sedimentary deposits consists mostly of fractured and moderately to strongly weathered 
serpentinite.  Direct vertical hydraulic communication between the A-aquifer and the B-aquifer 
is inhibited because of the thick aquitard that separates them (see Figure 2-7).  In addition, an 
upward vertical hydraulic gradient was observed at most well pairs installed at Parcel D 
(Tetra Tech 2004).  Therefore, at Parcel D, migration of groundwater from the A-aquifer to the 
B-aquifer is considered minimal.   

Tidal influence is the periodic fluctuation in the elevation of the groundwater table with time, 
caused by tide fluctuations in the Bay.  Tidal influence may also include mixing or diluting 
groundwater with bay water, but the mixing usually does not occur as far inland as the 
fluctuations in groundwater elevation.  The tidal influence zone is defined as the area where the 
maximum tidal fluctuation (difference in groundwater elevation between consecutive high and 
low tides) exceeds 0.10 foot.  Based on tidal influence studies conducted during the RI 
(PRC, LFR, and U&A 1996) and the phase III GDGI (Tetra Tech 2003a), the tidal influence 
zone extends inland up to about 500 feet.  Storm drains and utility corridors that are submerged 
below the water table could locally increase the magnitude of the tidal influence and the distance 
inland that is affected.  Figure 2-3 shows the storm and sanitary sewer utility lines that are below 
the water table.  The storm and sanitary sewer utility lines at Parcel D are scheduled for removal 
during 2007 and 2008. 

2.2.8.3  Hydraulic Characteristics 

The hydraulic conductivity of the A-aquifer at Parcel D typically ranges from 1 to 21 feet per 
day.  The hydraulic conductivity was estimated based on data from slug and pumping tests 
performed during the RI (PRC, LFR, and U&A 1996).  The minimum and maximum reported 
hydraulic conductivity values for IR sites located within Parcel D are 0.025 and 580 feet per day.  
The wide range of reported hydraulic conductivities indicates that the aquifer matrix is very 
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Revised FS for Parcel D 2-9  SULT.5104.0019.0003 

heterogeneous.  The A-aquifer consists primarily of heterogeneous artificial fill materials that 
vary from clay to silt to sand to gravel.   

The estimated groundwater velocities at Parcel D range from 1.5 to 31 feet per year.  These 
velocities were calculated using the typical intermediate value of hydraulic gradient for the 
A-aquifer throughout Parcel D of 0.001 (PRC, LFR, and U&A 1996) and an assumed effective 
porosity for the A-aquifer of 0.25.  No slug test or pumping test evaluations were performed for 
the B-aquifer within Parcel D.  However, slug tests were performed in two monitoring wells in 
the underlying fractured bedrock water-bearing zone at IR-09 in the north-central area of 
Parcel D (PRC, LFR, and U&A 1996), with estimated hydraulic conductivities ranging from 
0.025 to 3.7 feet per day.  In general, groundwater velocities in the fractured bedrock water-
bearing zone is expected to be low because the flow occurs mostly through fractures that are 
likely filled with residual clays and silts (PRC, LFR, and U&A 1996). 

2.2.9  Groundwater Beneficial Use Evaluation 

This section summarizes the beneficial use evaluation conducted for groundwater underlying 
Parcel D.  The complete beneficial use evaluation is presented in Appendix D.  The potential 
beneficial uses of Parcel D groundwater have been evaluated several times in the past 
(see Appendix D; Tetra Tech 2001c).  In 2003, the Navy concluded that A-aquifer groundwater 
at Parcel D is unsuitable for use as a potential source of drinking water based on an evaluation of 
site-specific factors (Navy 2003).  In 2003, the Water Board concurred with the Navy’s 
determination that the A-aquifer at HPS is not a potential drinking water source (Water Board 
2003).  EPA, however, did not concur and required that federal criteria also be used to assess if 
Parcel D groundwater could be considered a potential drinking water source.   

EPA considers groundwater to be a potential source of drinking water if the following criteria are 
met: 

• The total dissolved solids (TDS) concentration is less than 10,000 milligrams per liter 
(mg/L) 

• A minimum well yield of 150 gallons per day or 0.104 gallon per minute can be 
achieved 

Figure 2-10 presents the maximum TDS concentrations detected in A-aquifer groundwater 
monitoring wells at Parcel D.  As shown on Figure 2-10, TDS concentrations exceed 
10,000 mg/L along the Parcel D shoreline and are less than 10,000 mg/L in the central and 
northwestern part of the parcel.  The federal TDS criterion was applied separately to each IR site 
at Parcel D in this FS report.  Based on this criterion, groundwater underlying all or part of the 
following 17 IR sites could be considered potential sources of drinking water:  IR-09, IR-16, 
IR-17, IR-32, IR-33 North and South, IR-34, IR-37, IR-44, IR-48, IR-53, IR-55, IR-65, IR-66, 
IR-67, IR-68, IR-69, and IR-70.  Based on known hydrogeologic conditions at Parcel D, it is 
assumed that a minimum well yield of 150 gallons per day could also be achieved from 
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Hunters Point Shipyard 
Historical Radiological Assessment Section 8 – Findings and Recommendations 

FINAL 8-129 

8.3.4.18  Building 813 

Site Description:  A large, 262-by-262-foot, four-story reinforced concrete, flat-roofed 
warehouse that includes banks of industrial steel sash in horizontal bands across all four 
stories, except at the front (south) of the first floor.  The front has a bank of steel roll-up 
industrial doors extending the length of the concrete loading dock area.  The loading dock 
is sheltered by a concrete canopy (HRA-1118, pp 70-71). Figure 8.3.4.18 provides a map of 
the site location. 

Former Uses:  General warehouse and offices, supply storehouse (HRA-1118, p 70), and 
Disaster Control Center (HRA-1481; HRA-2829).

Current Uses: Unoccupied.

Radionuclides of Concern: Sr-90 (HRA-2829).

Previous Radiological Investigations: None.

Contamination Potential:  Unlikely.  A leaking 300-µCi Sr-90 check source was found 
in the Disaster Control inventory, and the Disaster Control Center was located in 
Building 813; however, spread of contamination from this source would be unlikely 
(HRA-2829).

susan.gallagher
Stamp



Hunters Point Shipyard 
Historical Radiological Assessment Section 8 – Findings and Recommendations 

FINAL 8-130 

Contaminated Media: 

 Surface Soil:  None 
 Subsurface Soil:  None 
 Sediment:  None 
 Surface Water:  None 
 Groundwater:  None 
 Air:  None 
 Structures:  Low 
 Drainage Systems:  None 

Potential Migration Pathways: 

 Surface Soil:  None 
 Subsurface Soil:  None 
 Sediment:  None 
 Surface Water:  None 
 Groundwater:  None 
 Air:  None 
 Structures:  Low 
 Drainage Systems:  None 

Recommended Actions:  Scoping Survey.  Characterization Survey if contamination 
identified.  Final Status Survey if no contamination is identified. 
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Final Parcel A FOST (Revision 3) 5

� IT.  2001b.  Electronic Mail Correspondence Regarding Recent Housekeeping 
Activities at Building S-807.  Between Ms. Marilyn Blume, IT, and Mr. Doug 
Bielskis, TtEMI.  December 21. 

� Navy.  2002.  Letter Regarding Release of Building 821, Parcel A, at HPS.  June 12. 

� CaDHS Environmental Management Branch.  2002.  Letter Regarding Release of 
Building 821, Parcel A at HPS.  November 15. 

� TtEMI.  2003.  “Final Landfill Gas Characterization Report, Parcel E Nonstandard 
Data Gaps Investigation, HPS, San Francisco, California.”  December 23. 

� RASO.  2004.  “Final Historical Radiological Assessment [HRA], History of the Use 
of General Radioactive Materials, 1939-2003, HPS, San Francisco, California.”
Volume II.  August 31. 

� TtEMI.  2004.  “Parcel E Standard Data Gaps Investigation, Interim Data Analysis 
Report, HPS, San Francisco, California.”  March 10. 

� EPA.  2004.  Electronic Mail Regarding HPNS [Hunters Point Naval Shipyard] 
Building 322 Radiation Confirmation Survey Results.  From Mr. Steve M. Dean, 
Superfund Technical Support, EPA.  To Michael Work, DOD and Pacific Islands 
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2.0  PROPERTY DESCRIPTION 

HPS is located on a promontory in southeastern San Francisco (Figure 1).  Parcel A consists of 
75 acres of land at HPS.  Currently, 74 buildings are present on Parcel A, 45 of which are former 
residences.  Table 1 lists the buildings in Parcel A.  In addition to the 74 buildings, the 
foundations of 43 former structures are located in Parcel A.  Parcel A also contains storm drains, 
steam lines, a sanitary sewer system, and an active natural gas distribution system that served or 
serves Buildings 322 (former), 915, and 916. 

Parcel A is bounded by Parcels B, C, D, and E, and by the Bayview-Hunters Point neighborhood 
to the northwest.  The boundaries of Parcel A are shown on Figure 2.  The boundary of Parcel A 
has been revised several times since it was originally delineated in 1992.  Before the record of 
decision (ROD) for Parcel A was completed in 1995, the boundary of the parcel was modified to 
keep the contaminated areas intact.  The parcel as originally delineated was modified in two 
areas along the common boundaries between Parcels A and B at Installation Restoration (IR) 
Sites 06 and 18.  As a result, Parcel B now includes areas where contaminants were detected 
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along the boundary of Parcel A; in other words, the contaminated areas are now completely 
within Parcel B.  The boundary of Parcel A as published in the ROD reflected this change 
(PRC 1995b).  In addition, the entirety of IR-06, previously located in Parcel B, was moved to 
Parcel C in 2001. 

In October 1998, the boundary of Parcel A was further modified, as shown on Figure 2.  The 
portion of Crisp Avenue that was previously part of Parcel A has been excluded and is now part 
of Parcel E.  In addition, the boundary of Parcel A was modified to include the portion of Spear 
Avenue that lies along the southeastern border of the parcel.

In 2002, the boundary of Parcel A was again revised, as shown on Figure 3.  The northwestern 
boundary of Parcel A was modified to exclude an area adjacent to Parcel B; this area will be 
addressed in the future as part of Parcel B.  It was moved because of its proximity to locations at 
Parcel B that underwent remediation from 1998 to 2001.  During the remedial action at Parcel B, 
one excavation extended into Parcel A, and one excavation was near the boundary of Parcel A.  
The excavations were backfilled with clean soil after results for confirmation samples were 
found to meet the cleanup goals for residential reuse.  However, because the regulatory agencies 
had not yet reviewed the data for the completed excavations, the boundary of Parcel A was 
modified to (1) move both excavations completely into Parcel B, and (2) include a buffer zone at 
least 20 feet wide between each excavation and the boundary of Parcel A.  In addition, the 
boundary of Parcel A was modified to include the portion of Fisher Avenue that lies along the 
eastern border of the parcel.

In 2004, the boundary of Parcel A was again revised, as shown on Figure 2.  In addition to 
removing portions of Spear and Fisher Avenues from Parcel A (rescinding the 1988 and 2002 
modifications, respectively), the southeastern boundary of Parcel A was modified to exclude 
Buildings 813, 819 (Sewer Pump Station “A”), and 823 and the surrounding area.  This area now 
lies in Parcel D.  It was moved based on the recommendation in the HRA (RASO 2004) that 
Buildings 813 and 819 be surveyed for potential radioactive contamination.  A survey was also 
recommended for the main line of the sanitary sewer along Fisher and Spear Avenues that flows 
into the pump station and the main line along Crisp Avenue that flows out of the pump station. 

In addition, boundaries of EBS subparcels N1A, S46A, and H48A have been revised, as shown 
on Figure 3, to eliminate the minor discrepancies between the boundaries of the subparcels in the 
EBS and the boundary of Parcel A.  Small areas of Parcel A have been shown outside of EBS 
subparcel boundaries because those boundaries were established during the original EBS based 
on computer-aided design drawings of the base.  Conversely, the boundary of Parcel A was 
delineated directly from legal descriptions.  Since Parcel A accurately represents the actual 
extent of Navy-owned property, the boundaries of the subparcels in the EBS were revised to be 
contiguous with the boundary of Parcel A. 
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The analysis of collected field data shows that the residual radioactivity at Building 813 meets 
the stated release criteria and that Building 813 is ready for unconditional unrestricted use.   

Since the mean concentrations for both alpha and beta emitters were less than zero, each survey 
unit (and thusly the entirety of Building 819) is assigned an administrative dose of 0.00 millirem 
per year.  No further dose modeling was determined to be necessary. 
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calculations were performed using RESRAD default parameters, a worst-case source term with 
all ROCs in Parcel D present at release limits and the appropriate pathways active.  The results of 
this analysis indicated that at 1,000 years, greater than 95 percent of the dose (with a peak of 
almost 97 percent at time zero) is due to direct radiation.  The second highest contributor ranging 
from 2.0 to 2.9 percent is from soil ingestion, while inhalation ranges from 1.1 to 1.7 percent of 
the total dose.  Fortunately, the cases where the intake parameters are outside of the RESRAD 
limits apply only for inhalation rates for the construction and industrial workers.  Since the 
resident adult scenario bounds all exposure scenarios, it was used for combined risk assessments.  
Thus there are virtually no consequences of having to set the inhalation rate lower than the value 
needed to give an exact match with the Revised FS for Parcel D in these cases. 

Table A.2-1 summarizes changes to RESRAD default parameters necessary to make the receptor 
scenarios more closely match the Revised FS for Parcel D cases.  All other RESRAD parameters 
were left at default values.  The approach taken with comparable Revised FS for Parcel D 
parameters is described in the following sections of this appendix. 

2.1 RESRAD 

The RESRAD (NRC, 2000) 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 D.  Site specific results were modeled using default 
RESRAD parameters for all values except for contaminated area size as noted in Section 5.2. 

When looking at various receptor scenarios, the goal of the RESRAD risk modeling approach 
was to be as consistent as possible with assumptions and inputs used in the Revised FS for Parcel 
D non-radiological human health risk assessment.  To achieve this goal the development of 
representative parameters for receptor scenarios other than the RESRAD default was required.  
This was achieved by following the guidance of the EPA Exposure Factors Handbook and the 
Risk Assessment Guidance for Superfund (RAGS) documents.  These guides were also used in 
development of input parameters for the Revised FS for Parcel D human health risk assessment.  
Receptor-specific RESRAD values were selected from these documents for recreational, 
construction, and industrial users in addition to the default resident values.  The simplest 
approach to modeling these scenarios would have been to simply use the values suggested by 
previous researchers for the various RESRAD receptor types.  However, the basis of the 
receptors defined in the Revised FS for Parcel D are not based upon the same assumptions used 
in developing the RESRAD receptor types.  In order to achieve the best correlation it was 
necessary to adjust each of the parameters based upon receptor-specific information. 

The differences between the parameters for the various receptors essentially are limited to 
variation among: 

• Averaging time for noncarcinogens 
• Body weight 

2201-0006-0078 Appendix A_RadRiskScreenAnalysis.doc A.2-2 Final Parcel D Radiological Risk Screening Analysis 
Parcel D, Hunters Point Shipyard 

DCN: ECSD-2201-0006-0078 
CTO No. 0006, 04/11/08 



 
• Body surface area 
• Exposure duration 
• Exposure frequency 
• Exposure time 
• Inhalation rate 
• Soil adherence factor 
• Soil ingestion rate 

The following section provides an evaluation of the sensitivity of each of these parameters when 
used in performing calculations with RESRAD that directly parallel the exposure scenarios 
defined in the Revised FS for Parcel D.  This evaluation presents the chemical analysis 
parameter(s) and indicates the equivalent RESRAD parameter(s).  Where possible, like 
parameters are grouped together. 

2.1.1 Averaging Time for Non-Carcinogens and Body Weight 

From a chemical analysis standpoint the averaging times 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 use of an averaging time, a long-term low 
dose is just as unfavorable as a short-term high dose.  Body weight is a necessary component in 
order to obtain doses in terms of milligrams per kilogram of body weight per day. 

When performing radiological calculations, however, neither one of these factors is included in 
risk determination.  This guidance is given explicitly in Chapter 10 of the RAGS document.  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 dose conversion factor calculations are performed.  Therefore, consistency between 
the averaging time and receptor body weight parameters in the Revised FS for Parcel D and 
RESRAD is not necessary. 

2.1.2 Body Surface Area and Soil Adherence Factor 

The body surface area parameter is used in chemical analysis for the dermal contact pathway.  
Since radiological analysis 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.  

2.1.3 Exposure Frequency and Exposure Time 

The exposure frequency and time are used in Revised FS for Parcel D analysis to define the 
exposure for the various receptors.  The exposure time gives the number of hours per day that a 
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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 site in a 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 and outdoor 
fraction.  The 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. In order to be conservative, however, the total on-site fraction is allocated 
to the outdoor time fraction since the resulting doses are higher, resulting in a high risk number. 

The indoor and outdoor fractions are unitless parameters and thus 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. 

In order to match the exposure frequency in the Revised FS for Parcel D, 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 Revised FS for Parcel D.  The technique of matching 
total annual hours on site is consistent with suggestions given in the RESRAD manual for 
modeling receptors with exposure scenarios different from the default receptor. 

2.1.4 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 Parcel D Revised FS uses values of 1, 6, 24, and 25 years based upon receptor 
type and age.  

2.1.5 Inhalation Rate 

The Revised FS for Parcel D analysis uses inhalation rates based upon the receptor scenario and 
age.  Inhalation rates in the Revised FS for Parcel D 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).  RESRAD contains specialized templates for recreational and industrial workers with 
inhalation rates of 14,000 m3/yr and 11,400 m3/yr, respectively.  If the Revised FS for Parcel D 
inhalation rates are converted to the same units used in RESRAD, rates of 3,679 m3/yr, 
7,270 m3/yr, and 21,900 m3/yr are obtained. 

2201-0006-0078 Appendix A_RadRiskScreenAnalysis.doc A.2-4 Final Parcel D Radiological Risk Screening Analysis 
Parcel D, Hunters Point Shipyard 

DCN: ECSD-2201-0006-0078 
CTO No. 0006, 04/11/08 



 

2201-0006-0078 Appendix A_RadRiskScreenAnalysis.doc A.2-5 Final Parcel D Radiological Risk Screening Analysis 
Parcel D, Hunters Point Shipyard 

DCN: ECSD-2201-0006-0078 
CTO No. 0006, 04/11/08 

At first it would appear that simply using the converted Revised FS for Parcel D rates in 
RESRAD analyses would yield the desired results.  Unfortunately, RESRAD has a maximum 
annual inhalation rate of 20,000 m3/yr.  This limitation prevented direct matching of the 21,900 
m3/yr rate used in certain Revised FS for Parcel D cases.  The actual modeled values for the 
various receptors analyzed are presented in Table A.2-1.  Since the inhalation pathway is not a 
critical pathway for risk, the difference in the annual breathing rate does not yield a significant 
difference in the estimated risk (as indicated by the fraction of total risk in Table A.5-5). 

2.1.6 Soil Ingestion Rate 

Soil ingestion rates in the Revised FS for Parcel D 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 Revised FS for Parcel D and RESRAD cases when exposure 
time and frequency are factored in. 

2.2 RESRAD-BUILD 

RESRAD-BUILD (NRC, 2000) is a modeling code used to estimate the potential radiological risk 
to an individual who works or lives in a building with residual radioactive material.  It was used to 
evaluate the risk associated with occupying Parcel D-impacted buildings.  The focus of this 
modeling was to estimate the increased cancer risk associated with any residual radioactive 
material left in the buildings after the buildings have been surveyed and released.  Residual 
radioactive material is defined as any radioactive material below the residual cleanup goals. 
RESRAD-BUILD is similar to RESRAD in that the user can construct the exposure scenario by 
adjusting the input parameters.  Typical building exposure scenarios include long-term occupancy 
(residential and industrial) and short-term occupancy (recreational and construction).  The 
estimated dose can be the total (individual) dose to a single receptor spending time at various 
locations or the total (collective) dose to a workforce decontaminating the building.  For purposes 
of these analyses, RESRAD-BUILD was run in individual dose mode. 

RESRAD-BUILD has several input parameters that are grouped into the categories of building, 
source, and receptor.  Using RESRAD-BUILD, buildings can be modeled as one-, two- or three-
room structures.  For simplicity of modeling, all buildings were modeled as a single-room 
structure with a default interior height of 2.5 meters.  A room area of 100 square meters (m2) was 
selected to be representative of a typical survey unit size.  The source for each building was 
modeled as an area source that covered the complete floor area of the building, based on the 
assumption that the residual radioactive material would be uniformly distributed over the floor 
surface.  The source activity was from the ROCs at the remediation goals.  Receptor inputs were 
taken as the default values and the receptor was located in the middle of the building.  All other 
building parameters used the default input value. 
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The combined total and incremental risk (e.g., both chemical and radiological) was derived by 
reviewing the Revised FS for Parcel D and locating grid points in close proximity to the 
impacted building.  The risk for the impacted buildings estimated from RESRAD-BUILD and 
the Revised FS for Parcel D are presented in Table A.5-2. 

5.2 RESRAD 

The computer code used to model the chemical risk has a different set of user input parameters 
than RESRAD.  Section 2.1 and its subsections above give some indication of the differences.  
The differences cause considerable difficulty in doing a direct matching calculation.  Due to the 
inherent differences between the input parameters used for the Parcel D chemical risk assessment 
and the RESRAD input parameters, the default RESRAD parameters were used when estimating 
risk associated with residual radioactivity at Parcel D radiologically-impacted land areas.  The 
only exception was the size for the area of contamination.  For land areas smaller than 1,000 m2 
the actual size of the land area was used.   

A land area of 1,000 m2 was used instead of the default land area of 10,000 m2 to accurately 
reflect the maximum size of a survey unit.  Revising the default land area was done to be 
consistent with planned area of survey units for outside areas of 1,000 m2.  Using the smaller 
area will reduce the total risk for the modeled area. 

To estimate the total risk from radiologically-impacted soil sites the background concentrations 
of the ROCs other than 226Ra were assumed to be essentially zero (e.g., zero pCi/g).  The 226Ra 
background concentration is assumed to be the measured background level of 0.5 pCi/g.  The 
ROCs are assumed to be present at equivalent fractions of the respective remediation goals listed 
in Table A.4-1 such that the sum of the fractions does not exceed one (i.e., unity rule).  Table 
A.5-3 presents the total dose and risk from impacted soil sites estimated using RESRAD. 

To estimate the incremental risk from impacted soil sites, the ROCs are assumed to be present at 
equivalent fractions of the respective remediation goals listed in Table A.4-1 such that the sum of 
the fractions does not exceed one (i.e., unity rule).  The incremental dose and risk for the 
impacted soil sites estimated from RESRAD are presented in Table A.5-3. 

The combined total and incremental risk (e.g., both chemical and radiological) was derived by 
reviewing the Revised FS for Parcel D and locating grid points in close proximity to the 
impacted soil sites.  Chemical and radiological risks were added to yield combined risk.  The risk 
for the impacted sites estimated from RESRAD and the Revised FS for Parcel D are presented in 
Table A.5-4. 

In addition to site specific dose and risk assessment, several supporting studies were performed 
as part of this analysis.  The supporting studies included a critical exposure scenario evaluation, 
critical pathway evaluation, cover depth study, and a contamination area study.  The results of 
these studies are documented in the following subsections.   
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Strontium-90 

The most critical parameter affecting dose and subsequent risk from 90Sr used in these analyses 
is the contaminated zone thickness.  No other parameters used in this analysis had the potential 
to have any substantial impact on the results.  As previously mentioned, the contaminated zone 
was dependent on the particular scenario being modeled.  In all cases, however, the thickness 
was selected to be very conservative, and it is fully expected that the results presented in this 
analysis bound the actual case.  It is therefore concluded that the conservatism built into this 
analysis eliminates the need to run additional uncertainty cases for 90Sr. 

Cesium-137 

Dose and subsequent risk due to 137Cs is primarily due to the external radiation pathway.  The 
density and thickness of the cover material are the key parameters used in the RESRAD analysis 
that affect the risk associated with 137Cs.  Changes to the external gamma shielding factor also 
can affect the results to a lesser extent. 

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 some cases, an asphalt cover was 
modeled with the same default soil density. In reality, asphalt 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 document.  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. 

The selected cover thicknesses were selected based upon information in the Parcel D Revised FS 
(SulTech, 2007) and are consistent with average modern practices for site preparation.  No 
additional runs are required to evaluate the uncertainty with this parameter. 

The external gamma-shielding factor is a measure of how much shielding is offered by the 
building structures for a site receptor.  This analysis used the RESRAD default value; however, 
since all receptor time was assumed inside the value selected for the gamma-shielding factor has 
no bearing on the final results.  No explicit uncertainty analysis was performed for this 
parameter.  

Radium-226 
226Ra is another nuclide with the majority of dose (for this analysis) resulting from the external 
radiation pathway.  226Ra has a relatively long half-life of 1,600 years.  Due to its longevity, the 
most important parameters affecting dose from 226Ra in order from highest to lowest are 
thickness and density of the contaminated zone.  
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As noted for 90Sr, the contaminated zone thickness has conservatism built in and thus does not 
require further uncertainty analysis.  The density of the contaminated zone was modeled as the 
RESRAD default.  All RESRAD default values are selected to provide conservative but 
reasonable estimates to a wider range of analyses.  There is no added benefit to conducting more 
detailed uncertainty calculations for the 226Ra dose based risk with varying contaminated zone 
densities. 

Plutonium-239 
239Pu with a 24,000-year half-life has the contaminated zone thickness as the most influential 
parameter for 239Pu dose in these analyses.  The variability in results due to changes in this 
parameter is far greater than any other parameters.  Since the previous discussions have 
established that the contaminated zone thickness has substantial conservatism included in it, 
there is no need to perform additional uncertainty calculations. 

Thorium-232 

Although 232Th was not directly studied by NUREG/CR-6697, 230Th was included in the study.  
For purposes of this analysis it is assumed that 230Th and 232Th would behave similarly.  232Th 
has an extremely long half-life on the order of 14 billion years.  Its primary contribution to dose 
is through the external pathway although the groundwater pathway becomes increasingly more 
important at longer times.  It is unknown if the groundwater pathway surpasses direct exposure at 
some point since this analysis was only modeled out to 1,000 years.  Thickness of the 
contaminated zone is the most sensitive parameter for thorium.  As noted above, conservatism 
has been used in selecting the contaminated zone thickness; thus no additional uncertainty 
studies were necessary for 232Th.  Furthermore, the fact that the groundwater on Parcel D is not 
considered a viable source of drinking water further limits the impacts of uncertainty in the 232Th 
concentration. 
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