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Acrial view looking westward toward the Valle Grande in the Jemez Mountains.  Extending castward from the mountains,
the Pajarito Plateau is cut into numerous parrow mesas divided by southeast-irending canyons. The Los Alamos townsite
isonthe mesas in the right half of the photograph and Los Alamos National Laboratory is on those in the left. The Laboratory’s
main technical area (TA-3) is in the top center. at the fool of the mountains, and the Los Alamos Meson Physies Facility
(LAMPFEF) s in the lower center. '
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To the Reader:

Enclosed is your copy of the Environmental Surveillance Report for the Los Alamos
National Laboratory (the Laboratory). This report summarizes the L.aboratory's 1990
environmental monitoring and compliance activities. These activities are carried
out in order to ensure compliance with environmental standards, to identify at
early stages any undesirable environmental trends, and to inform: the public about
the magnitude of potential health and environmental effects of the Laboratory’'s
operations. This is the latest in a continuing series of environmental surveillance
reports published annually by the Laboratory.

The report was prepared by members of the Labcratory’'s Health, Safety, and
Environment Division. Since this is an annual report for an ongoing program, we
would appreciate your comments or suggestions for improving both the report and
the program. If you are not currently or. the mailing list for this report, or if
personnel changes in your organization have resulted in a need for us to update our
mailing list for next year's report, please contact Karl J. Twombly of the
Environment, Safety, and Health Branch at the address provided above, or by
telephone at (505) 667-5288. I hope you will find this document useful and
informative.

Sincerely,

S - 2

\_%VL‘.—7 //

. Jerry L. Bellows
Area Manager

Enclosure
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ENVIRONMENTAL SURVEILLANCE AT

LOS ALAMOS DURING 1980

ENVIRONMENTAL PROTECTION GROUP

ABSTRACT

This report describes the environmental surveillance program conducted by Los
Alamos National Laboratory during 1990. Routine monitoring for radiation and
radioactiv: or chemical materials is conaucted on the Laboratory site as well as In
the surrounding region. Monitoring results are used to determine compliance with
appropriate standards and to permit early identification of potentiatly undesirable
trends. Kesults and interpretation of data for 1990 cover external penetrating
radiation; quantities of airborne emissions and effluents; concentrations of
chemicals and radionuclides in ambient sir, surface waters and groundwaters,
municipal water supply, solls and sediments, and foodstuffs; and environments)
complisnce.  Comparisons with appropriate standards, regulations, and
background levels provide the basis for concluding thas esvironmentsi effects from
Laboratory operations are small and do not pose a threat to the public, Laboratory
employees, or the environment.




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

FOREWORD
Suggestions on How to Read This Report

‘This icport addresses both the lay person and the scicnlist. Each reader may have
limited or comprehensive interest in this report. We have tricd to make it accessible to
all without compromising its scicntific integrity. Following are dircclions advising each
audicnce on how best to usce this document. '

1. i.ay Person with Limited {nterest. Rcad Scction I, the Compliance Summary,
which describes the Laboratory’s environmental monitoring operations and summarizes
environmental data for this year. Emphasis is on the significance of findings and
cnvitopniental regulatosy compliance. A glossary in the back of the report describes
pertinen’ terms and acronyms..

2. Lay Person with Comprehensive Interest. Follow directions for the "Lay
Person with Limited Interest” given above. Also, summaries of cach section of the report
are in boldface type and preczde the technical text. Read summaries of those seetions
that interest you. Further details are in the text folicwing each summary. Appendix A,
Standards for Eavironmenial Contaminants, and Appendix F, Description of Technical
Arcas and Their Associated Programs, may also be helpful,

3. Scientists with Limited Laterest. Read Section |, the Compliance Summary, to
determine the parts of the Labaratory’s environmealtal program that intesest you. You
may then read summarics and technical details of these parts in the body of the repont.
Detailed data tabler are in Apprndix G.

4. Scientists with Comprehensive Interest. Read Section I, the Compliance
-Summary, which describes the Laboratory's environmental programs and summarizes
cavironmental data for this ycar. Read cach major subdivision of this report. Further
details are in the text and appendixcs.

For further information about this report, centact the Los Alamos National
Laboratory’s Envitonmental Protection Group (HSE-8):

Eavironmental Protection Group (HSE-8)
Los Alamos National Laboratory

P.O. Box 1663

Los Alamos, NM 87545

Attn: Dr. Larry Hoffman

Mail Stop K490

Commercial Telephone: (S05) 667-4715
Federal Tekepnone System: 843-4715
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This report was compiled by Larry Hoffman and Karen Lyncoln (Benchmark Environmental Corporation) with

contributions from members of the Environmental Protection Group (HSE-8) in the Laboratory’s Health, Safety,
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I. COMPLIANCE SUMMARY

A. Monitoring Operations

The Laboratory supnorts an ongoing cnvironmental
surveillance program as required by U.S. Department
of Energy (DOE) Orders 5400.1 ("General
Environmental Protection Program,” November 1988)
and 5484.] ("Environmental Protection, Safety, and
Health Protection Information Rcporting Require-
ments,” February 1€81). The surveillance program
includes routine monitoring for radiation, radioactive
matcrials, and hazardous chemical substances on the
Laboralory site and in the surrounding region. These
activitics document compliance with appropriatc stan-
dards, icentify trends, provide information for the
public, and contribute to general environmental
knowledge. The environmental program also includes
an asscssment of the Laboratory’s impact on the
surrounding cavironment. Detailed, supplemental envi-
ronmental studics also are carricd out to determine the
extent of polential problems, 1o provide a basis for any
remedial actions, and io gather further information on
the surrounding environment. The monitoning program
supports the Laboratory’; policy to protect the public,
cmployecs, and environment from harm that could be
caused by Laboratory activitics and to reduce environ-
mental impacts to the greatest degree practicable.
Eavironmental monitoring information complements
dala on specific releascs, such as thosc from radioactive
liquid waste trcatment plants and stacks at nuclcar
rescarch facilities, as well as airbomnc relcascs of
nonradioactive compounds from many Laboratory
operations.

Monitoring and sampling locations for various types
of cnvironmental measuremcents are organized into
three groups:

* Regional stations arc located within the five
countics surrounding Los Alamos County
(Fig. 1) at distances up to 80 km (50 mi) from
thc Laboratory. They provide a basis for

N

determining conditions beyond the ringe cf
poicntial influence from normal Laboratory
oph.alions.

* Pcrimeter stations arc located within about 4
km (2.5 mi) of the Laboratory boundary, and
many are in residential and community arcas.
They docun ~nt condilions in arcas regularly
occupicd by the public and polcntially affected
by Laboratory opcrations.

e On-site stations are within the Laboratory
boundary, and most arc in areas accessible
only to cmployces during normal working
hours. They document cavirormental
conditions at the Laboratory where public
access is limited.

Samples of air particles and gascs, waltcr, soils,
sediments, and foodstuffs arc routincly coliccted at
these stations for subscquent analyses (Table I-1}.
Fxternal penctrating radiation from cosmic, terrestrial,
and Laboratory sources is also measurcd.

Additional samplc. are collccted and analyzed to
gain information about particular vents, such as major
surface runoff cvents, nonroutine relcases, o special
studies. More than 25 000 analyses for chemical and
radiochemical constituents were carried out for
environmemal surveillance during 1990. Resrlting
data were used for dosc calculations, { . comparisons
with standards and background lcvels, and for
interpretation of the rclative risks associaled with
Laboratory operations.

Comprehensive information  about  monitoring
activilies, environmental scgulatory standards, and
methods and proceduses for acquiring, analyzing, and
recording data is presented in Appendices A-F;
detailed environmental data tables are given in
Appendix G. Results are discussed in the body of the

report.
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Table 1-1. Number of Sampling Locations for Routine
Monitoring of the Ambient Environment

Type of Monitoring Regional Perimeter On-Site
External radiation 4 12 139
Air 3 13 12
Surfacc and ground watcrs? 6 32 37
Soils and scdiments 16 16 34
Foodstuffs 10 8 11

*Samples from an additional 22 stations for the water supply and 33
special surface water and groundwater stations related to the Fenton Hill
Gceothermal Program werc also collected and analyzed as parnt of the

monitoring program.

B. Estimated Doses and Risks from Radiation
Exposure

1. Radistion Doses. In this repon, cstimated
individual radiation doscs to the public attributable to
Laboratory opcrations arc compared with applicable
standards. Doscs arc cxpressed as percentages of
DOE'’s public dose limit (PDL). The PDL excludes
cxposurcs from natural background, fallout, and
radioaclive consumer products. Estimalted doscs are
belicved 0 t: potential doscs to individuals unders
realistic conditions of exposurc.

Historically, estimatcd doses from Laboratory
opcrations have been less than 7% of the 500 mrem/yr
standard that was in cffect before 1985 (Fig. 2). These
doscs have principally sesulted from extemnal radiation
from the Laboratory’s airhorne releascs. In 1989, DOE
issued Order 5400.5, which finalized its 1985 intcrim
guidclin-. lowering the PDL to 100 mrem/yr (cffective
dosc cquivalent) from all cxposure pathways. In
addition, cxposure via the air was further limited to 10
mrem/yr (cffective dosc cquivalent) in accordance with
requircments of the U.S. Environmental Protection
Agency (EPA) (Appendix A).

In 1990, the cstimatcd maximum individual
cffcctive dosc was 3.1 mrem, or 3.1% of DOE's 100
mrem/yr standard for all pathways. Itis 31% of EPA's
10 mrem/yr standard for the air alonc (Table G-1).
This dosc resultcd mostly from external radiation from
short-lived, airhomc emissions from a lincar particle
accclerator, the Los Alamos Mcson Physics Facility

(LAMPF). Anothcer perspective is gaincd by comparing
these estimated doses with the estimated cffective dose
attributable to background radiation. The highest
estimated Jose caused from Laboratory operations was
about 1% of the 337 mrem reccived from background
radioactivity in Los Alamos during 1990. No dala on
first quarter CY 91 sampling is availablc.

2. Risk Estimates. Esiimatcs of the added risk of
cancer were calculatcd to provide a perspective for
comparing the significancc of radiation exposures.
Incremental cancer risk to residents of Los Alamos
townsile cansed by 1990 Labosatory operations was

. estimated to be 1 chance in 21 000 000 (Tabie I-2).

This risk is <0.5% of the 1 chance in 8 000 for cancer
fr~.n natural background radiation and the 1 chance in
43 000 for cancer from medical radiation.

The Laboratory’s polential contribution to cancer
risk is small when compared with overall cancer risks.
The overall lifctime rsisk in the United Stales of
contracting somc form of cancer is 1 chancc in 4. The
lifctime risk of cancer morntality is 1 chancc in 5. No
analysis of first quarter 1991 data is available.

C. External Penetrating Radiation

Levels of extcrnal penetrating radiation (including x
and gamma rays and charged particle contributions
from cosmic, tervesirial, and manmade sources) in the
Los Alamos arca are monitored with thermolumincs-

cent dosimeters (TLDs) at 155 locations.
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The TLD nctwork for monitoring radiation from
airborne  activation products rclcascd by LAMPF
measurcd about 623 mrem for 1990 (excluding
background radialion fro.n cosmic and terrestrial
sources). This is less than that mcasured in 1989,
reflecting a 20% dcecrcase in the release of airbome
radioactivity from LAMPF.

Radiation levels (including natural  background
radiation from cosmic and terrestrial sources) are also
measurcd at regional, perimeler, and on-site locations
in the ecnvirtonmental TLD nctwork. Some
mcasurements  at  on-sitc  stations  were  above
background levels, as cxpected, reflecting ongoing
rescarch activities at, or past releases from, Laboratory
facilitics.

. Air Monitoring

1.  Radieactive Air Emissions,  Airborne
radioactive cmissions were onitored at 88 relcasce
points at the Laboratory. Toltal radioactive airbome
cmissions decrcascd substantially from thosc in 1989
(Table 1-3). This was primarily duc to a 20% decrcasce

in rcleascs of airbomne activation products  from
LAMPF. The total curics relcased throughout the
Laboratory also decreased 20%.

Ambicnt air is routinely sampled for tritium,
uranium, plutonium, amcricium, and gross beia activity.
Mcasurcments of radioactivity in the air arc comparcd
with DOE's derived concentration guides.  These
guides arc concentrations of radioactivity in air that, if
breathed continuously throughout the year, would result
in cffcctive doscs cqual to DOE’s PDLs of 100
mrem/ys  for  persons  in off-site  arcas  (derived
concentration guides for uncontrolled arcas) and to the
occupational radiation  protection  standards  (sce
Appendix A) for persons in on-site arcas (derived air
concentrations for controlled arcas). Hereafter, they are
called guides for on- and off-silc arcas.

Tritium was the primary radionuclide with air
concentrations  that showed Ievels  indicating  any
mcasurable impact from radionuclide relcases causcd
by Laboratory operalions. Annual  avcrage
concentrations of tritium continucd to be much lcss
than 0.1% of DOE's guidcs at all stations and poscd no
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Table 1-2. Added Individual Lifetime Cancer Mortality Risks
Attributable to 1990 Radiation Exposure

" products.

covironmental or health problems in 199).  Annual
average concentrations of all other radionuclides in air
during 1990 were also much less than 2.1% of the
guides. No analysis of first quarter CY 91 sampling is
available.

2. Nonradioactive Air Emissions. During 1990,
Johason  Controls  World  Scrvices  removed
approxima‘cly  540) lincar fect of friable ashestos and
960 lincar fcct of potentially friable ashestos from
piping. Approximatcly 70 360 square fect of friable
asbestos and 6 280 square fect of potentially friable
ashestos were removed from other components.  The
Laboratory inspects ashestos removal operations on a
routine basis and coordinales cofrective action on
identificd problems.

Asbestos wastes  potentially  contaminaicd  with

Q(muclidcs arc disposed of at TA-54 in accordance

1.5

Incremental Effective Added Risk
Dose Equivalent Used to an Individua) of
in Risk Estimate Cancer Mortality
Exposure Source (mrem) (chance)
Average Exposure from l.aboratory Operations
Los Alamos townsitc 0.11 1in 21000 000
White Rock arca 0.15 Lin 15000 (000
Natural Radiation
Cosmic, terrestrial, sell-irradiation, and radon exposure®
Los Alamos 337 lin 8000
White Rock 37 lin 8000
Medical X Rays /Diagnostic Procedures)
Avcrage whale-pody exposure 53 1in 43 (00

*An cffective dose cquivalent of 200 mrem was used 1o cstimate the risk from inhaling *2?Rn and its transformation

YThe risks from natural radiation from nonradon sources were estimated to be 1 chance in 16 000 in Los Alamos and
White Rock. The risk of lung cancer from radon exposure was estimated to be 1 chance in 14 000 for both
locations. Risk ctimates arc derived from the National Rescarch Council (NRC) BEIR 1V and BEIR V rcports and
the National Council on Radiation Protcction (NCRP) Report 93 (BEIR 1V 1988, BEIR V 1790. NCRF 1987a).

with requircd disposal practices.  Nonradioactive
ashestos is disposcd of off-site in a certifizd landfill.
Eight disposal centifications, including the annual
notification for asbestos disposal during smalt jobs,
were  submilted to New  Mcxico  Environmental
Improvement Division (NMEID) during 199G. Also
submitted were ninc notificaiions of ashcstos removal,
including the annual netification for small renovation
jobs. In 1990, 0.2% of the asbestos removed from pipe
and other facility componcents  involved  small
rcnovation  jobs  that  required no  job-specific
notification to the Statc; the rest required job-specific
notification.

F. Water, Sail, and Sediment Monitoring

Surface waters and groundwaters are monifored to

detect  potential  dispersion  of  radionuclides ary
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‘I'able I-3. Comparison of 1989 and 1990 Releases of
Radlonuclides from Laboratory Operations®

AT e R
]
Activity Released Ratio
twaudivauclide Units 1989 1990 1990:1989
H Ci 14 440 6 400 0.6
3zp nCi 18 9 0.5
NAr Ci 222 160 0.7
Uranium uCi 394 240 0.6
Plutonium nCi 45 26 0.6
Gascous mixed activation products Ci 156 000 123 400 0.8
Mixcd lission products uCi 435 000 1 085 <0.1
Particulate/vapor activation products Ci 0.1 0.08 0.7
Spallation Products Ci — 2 —
Roundcd Total Ci 170 000 131 000 0.8
Liquid Effluents
L ]
Activity Released (mCi) Ratio
Radionuclide 1989 1990 1990:1989
3H 41 000 12 000 0.3
828580.90gy 119.1 253 2.1
¥ics 39 21 0.5
B4y 0.5 0.07 0.03
238.239.240py 26 0.8 0.3
HiAm 41 2.7 0.7
Other 828.6 574.6 0.7
Rounded Total 42 000 13 000 0.3

2Dctailcd data arc prescnted in Table G-2 for airborne emissions, and Table VI-1 for liquid cfflucnts.

hazardous chemicals from Laboratory operations. Only
the surface waters and shallow groundwaters in on-site
liquid cffluent relcase arcas containcd radioactivity in
concentrations that were above natural terrestrial and
worldwidc fallout levels. These waters are not a source
of industrial, agricultural, or municipal water supplics.
The quality of water from regional, perimeter, and on-
site arcas that have received no direct discharge showed
no significant cffects from Laboratory rcleases.
Samples from test wells and water supply wells

N—

continued to show no radioactive or chemical
contamination in the decp aquifer thai occurs 180 to
360 m (600 to 1 200 ft) benceath the Pajarito Platcau.
Liquid cfflucnts containing low levels of
radioactivity are routincly rclcased from one waste
ircatment plant and onc sanitary sewage Jagoon system.
The dominant change from 1989 was a dccrease in
tritium discharges (Tablc I-3). The LAMPF lagoons
were madificd during 1989, resulting in no discharge in

= y




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

Mcasurements of radioactivity in samples of soils
and sediments provide data on less direct pathways of
exposure, These measurements  are  uscful  for
understanding hydrological transport of radioactivity in
intermitient stream channels near low-level sadioactive
wasle management arcas. On-site areas within Pucblo,
Los Alamos, and Mornandad Canyons all had
concentrations of radioactivity in sediments at levels
higher than those attributable to natural terrestrial
sources or worldwide fallout.  Cesium, plutonium, and
strontium in Mortandad Canyon result from cffluents
from a liquid waste treatment plam.  No runoff or
scdiment transport has occurred beyond the Laboratory
boundary in Mortandad Canyon since cffluent relcasc
into the canyon staried. However, some radioactivity in
scdiments in Pucblo Canyon (from pre-1964 cfflucnts)
and Los Alamos Canyon (from posi-1952 treated
cffluents) has been transponied to the Rio Grande.
Theoretical estimates, confirmed by measurements,
show that the incremental cffect on Rio Grande
sediments is a very small pescentage of the background
concentrations attributable to worldwide fallout in soils
and scdiments.

Surface runoff has transportcd somc low-lcvel
contamination from the active waste disposal arca and
several of the inactive arcas into controlled-access
canyons. Analyscs for cxiracting toxic metals from
surface sediments indicate that no constituents in
excess of EPA critcria for determining hazardous waste
are present in these canyons.

F. Foodstufls Monitoring

Most fruil, vegetable, fish, bee, and honcy samples
from regional and perimcier locations showed no
radioactivity distinguishable from that attributable to
natural sources or worldwide fallout. Some produce,
bee, and honcy samples from on-site locations had
clevated tritium concentrations at levels <1% of DOE’s
guidces for tritium in water (there arc no concentration
guides for producc). No analysis of first quarter CY 91
data is available.

G. Environmental Complisnce Activities

‘1. Resource Conservation and Recovery Act.
This act regulates hazardous wastes, from generation to

Qmalc disposal. The EPA has given full authority for

1.7

\

adminisicring the Resource Conservation and Recovery
Act (RCRA) with the exception of the Hazardous and
Solid Waste Amendments (HSWA) of 1984 o the
NMEID. In 1990 and the first quarter of 1991, the
Laboratory had numcrous intcractions with NMEID
and prepared the necessary documentation to comply
with RCRA requirements. NMEID had the lead in onc
compliance inspection during 1990 and issucd onc
Notice of Violation (NOV). The HSWA Module of the
RCRA permit was written by EPA and issucd on March
8, 1990. The Laboratory appcaled the permit because
of its belief that ncithcr EPA nor NMEID has authority
to monitor radionuclides. No dccision on the appceal
has been rendered; the permit is currently in cffect.
The State received authorization from EPA  for
regulating mixed waste on July 25, 1990. A Part A
application was submittcd to the NMEID by January
25, 1991, Intcractions relating to RCRA issucs for CY
90 and the first quarter of CY 91 arc presented in Table
I-4.

RCRA Compliance Inspection. In March
1990, the EPA and NMEID conducted a joint
hazardous wastc compliance inspection.  Nine
violations were noted and an NOV was issucd
by the NMEID in Junc 1990. Eight of the
violations were administrative; onc involved
charactenzation of an active waste unit. Within
the 90-day period allowed for corrective actions,
the unit was fully characterized and clcancd out.
The NMEID was the Icad agency for the RCRA
portion of this inspection; the EPA was
responsiblc for the cvaluation of the Land
Disposal Restriction  requirecments  (HSWA
provision). No compliancc inspections were
conducted in the first quartcr of CY 91.

b. Underground Storage Tanks. Thc majority of
underground storage tanks (USTs) at the
Laboratory was installed in the 1940s. Six
USTs in necd of upgrades were removed from
the ground during 1990. Four 30 000-gallon
dicsel tanks (TA-16-543, 544, 545, and 546)
were removed from the yard at the TA-16 stcam
plant. These tanks were replaced with onc
150 000-gallon above ground tank. A 4 000-

gallon gasolinc tank (TA-16-197) was removed

and replaccd with a staic-of-the-art m(m-/
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Table 1-4. Resource Conservation and Recovery Act Interactions smong the

Laboratory, the U.S. Environmental Protection Agency, snd New Mexico’s

January 24, 1990

January 26, 1990

February 12, 1990

March S, 1990
March 8, 1990
March 16, 1990
May 4, 1990
June 18, 1990

Suly 5, 1990

July 20, 1990

July 31, 1990
August 24, 1990
Scptember 18, 1990

Scptember 19, 1990

September 26, 1990
October 2, 1990

October 3, 1990

\_

Environmentsal Department® in 1990 and First Quarter of 1991

LANL is visited by EPA and NMEID for a joint inspection of the UST Program.

The Laboratory submitted the 1989 Federal Hazardous Wastc Activities rep: it o DOFE
EPA/NMEID.

LANL receives approved closure plan for TA-16 Surface Impoundm ¢t from NMEID.

The NMEID/EPA conducted the annual RCRA compliance inspection of LANL on
March 5 - 9, 1990. Sevceral minor violations were noted in the closcout.

The EPA issues the HSWA portion of the hazardous waste permit. Becomes modui
VI of the permit. Effective date - April 23, 1990. Portions appealed (Rad monitoring).

The Laboratory submitted the 1989 Hazardous Waste and Waste Minimization Repor to
DOE 10 send to NMEID/EPA.

The Laboratory received a notice of findings for January’s UST inspection. Two minor
violations were noted.

The Laboratory reccived a Notice of Violation (NOV) for the fi ndmgs of Masch S, 1990
NMEID/EPA annual RCRA compliance inspection.

LANL, DOE submit 1990-1991 invoice/registration and payment for USTs.

LANL, DOE submit a written response to the June 18, 1990 RCRA NOV.

NMEID acknowlcdges receipt of the responsc to the RCRA NOV and recognizes that all
cited violations have been addressed. The NOV action will be formally closed when

information on the closure of a mixcd waste tank is submitted to the State.

LANL, DOE submit written notification to NMEID regarding thice USTs that failed
tightncss tests.

LANL submits final Closure Report for the TA-16 Surface Impoundment to NMEID. A
copy was also scnt to EPA Region V1.

Met with NMEID to discuss classified wasic, mixed waste Part A, permit modification
request, aad ER Program approach to closure of RCRA units.

Again met with State on permit modification request.
LANL, DOE submit information of T A-53 tank cited in the June 18 RCRA NOV.

LANL, DOE submit written notification to NMEID regarding two USTs that failed
tightness tesis.

/
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October 10, 1990
October 16, 1990
November 2, 1990
November 7, 1990
November 2~, {990

Nuovember 28, 1990

December 12,14 ¢

December 14, 1990

Dg:ccmbcl 20, 1990

December 29, 1990

January 8, 1991

January 11, 1991
January 16, 1991
January 18, 1991

January 25, 1991

\_
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Table 1-4 (Cont)
LANL, DOE call NMEID 1o satisfy a 24 hr. notification requircment. The notification
was for a relcase from UST at TA-S5S.

LANL, DOE submit written notification to NMEID of a UST being ruptured at TA-SS by
a backhoe.

DOE submits Class ] modification to the RCRA Pcrmit to clarify information regarding
radioactive waste.

LANL sends written notitication to NMEID UST Burcau regarding the removal and
replacement of tank at TA-16 Scrvice Station.

LANL scnds written status report to NMEID UST Bureau regarding UST removal at
TA-55. This was the final report required by Part X1I of the NM UST regulations.

LANL sends written notification 1o NMEID UST Burcau notifying them that the
Laboratory plans on removing several USTs during FY91. This notification musi be
rcccived 3O days prior to construction.

NMEID isues letter staling the Attachment 1 reports submiticd to them can be i, the
form if summary rcports if all the records are available for their review.

NMEID issucs NOV stating that summary reports have not been subenitied on time

DOE/LANL have meeting with NMEID explaining a misunderstanding on the submittal
of the reports (i.c., LANL awaiting the lettcr from the NMEID - issucd on 12/12/90)

DOE issues letter drafted by HSE-8 bringing into question proposed solid waste
management rcgulations. At issuc were proposals to potentially restrict low lzvel
radivactive wastes, conflict with thc ER program, and unfair restrictions on government
facilitics secking variances from the regulations.

NMEID issucs letter withdrawing the 12/14/90 NOV agrecing therc was some
justification for misundenstanding. Howevet, the requircd reports arc to be submited by
the deadline in the NOV letter.

DOE/LANL (HSE-13 and HSE-8) and NMED mec: to discuss proposcd approach lo
SWMU, including RCRA, closures.

LANL submits the required reports (first 3 quastcrs) and a ousth as per Permit
Attachment |,

DOE, LANL, and NMEID mcct to discuss concesns with the draft changes to the solid
wasle rcgulations,

LANL/DOE submit Pant A application for continucd operatinn of mixed waste units to
NMEID within required 6 months of EPA delegation of mixcd waste authurity 1o
NMEID.

/
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February 5, 1991

February 20, 1991

March 12, 199])
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Table 1-4 (Cont)

~

Discusscd with NMED/UST Program about obtaining copics of the New Mcxico UST

Regulations. LANL was told that they had run out of copics of the regulations.
Additional copics have been ordered from the printer and LANL will reccive copics of

the regulations in due course.

NMED contacted by phone. The State has now adopted the latest RCRA Subtitle C

regulations. The regulations should become effective in the State around March 3, 1991,
NMED notcd, that duc to the current Statc Statutory requircments fos Hazardous Waste
Permit modifications, a Class 1 Permit modification must be public noticed by NMED
cven though the federal regulations do not require a public notice.

Boyd Hamihon of NMED contactcd by phone. The ncwly adoptcd State regulations will

come into effect on March 13, 1991. He promised to scnd out a copy of the regulations

ASAP.

c. Hundr d-year Floodplain Study.
. cxisting HSWA pcrmit requirements, the EPA

gallon, double-walled tank with an automated
leak dcicction sysiem and spill and overflow
proicction. The final tank removed was a 550
gallon dicsel tank located at TA-55 (TA-55-15).
This tank has not yet been replaced. It will be
replaced with a vaulted tank during 1991,
Laboratory policy is to remove undesground
storage tanks when uscr groups determine that
the tanks arc no longer necded and as funding
permits. No USTs were semoved or replaced
during the first quarter of CY 91,

Under

stipulates that regulzted facilitics must delineate
all 100-year floodplain clevations within thcis
boundarics. At Los Alamos these floodplains
are locatcd within ungaged watersheds that drain
approximatcly 43 - juare miles on the Pajarito
Plaicau. These loundplains were mapped using a
combined gruphic information sysiem  and
computer modcling (GIS-HEC) approach.

-Thesc maps are maintained on filc by the

Facilities Engincering Planning Group (ENG-2)
and satisly the RCRAJHSWA permit condition
trequiring floadplain definition.

1-1n

*New Mcexico Environmental Improvement Division (NMEID) became the New Mexico Envirormental Depariment
(NMED) in March 1991.

2. Clean Water Act. Rcgulations undcr the Clean
Water Act (CWA) sct waler quality standards and
effluent limitations. The two primary programs at the
Laboratory establishcd to comply with the Clcan Water
Act are the NPDES program and the Spill Prevention
Control and Countcrmeasure (SPCC) program.

The CWA, under the National Pollutant Discharge
Elimination System (NPDES), requires permits for
nonradioactive constitucnts  at  all  point-source
discharges. A single NPDES permit for the Laboratory
authorizes cffluent discharges from 128 industrial
oulfalls and ninc sanitary scwage Ircatment outfalls.
The permii expires in March 1991. The Laboratory
submiticd a reapplication in Scptumber 1990. The
cxisting permit has been extended until review and
approval of the ncw permit to complete, probably in
October 1991, The Laboratory was in compliance with
the NPDES permit in 96.8% of the analyses donec on
samples at sanitary waste discharges and 97.8% at the
indusirial waste discharges in CY 90. In the first
quarter of CY 91, NPDES industsial wasic discharges
exhibited cight violations out of 481 samples analyzed.
Noncompliant dischasgces asc being wddrcsscd under an
EPA/DOE Federal Facility Compliance Agrcement.
For cxample, the Sanitary Wastcwaler Systems

Consolidation projcct will climinate NPDES violalioy
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y construction of a new, centralized sauilary
wastewater treatment plant at TA-46.  In addition,
NPDES corrective activities are listed in DOE's
"Environmental Restoration and Waste Management
Five-Ycar Plan” (DOE 1989).

Another NPDES permit authotizes liquid cfflucnt
discharge from the Fenton Hill Geothermal Projecl.
The permit is for a single outfall and was issued to
rcgulate the discharge of mincral-laden water from the
recycle loop of the geathermal wells.  No discharges
oceursed from this outfall in 1990 or the first quartes of
1991.

The Laboratory has an SPCC Plan, as required by
the CWA implemented by 40 CFR 112. The plan is
implementcd by providing secondary containment for
large tanks and other containers to control accidental oil
spills and prevent them from cntcring a walcrcourse.
The plan also provides for «pill control and clcanup
training.  Approximately 32 major containment
structurcs arc prescntly in use al the Laboratory for spilt
control. During 1990, construction was completed on
four containment structures. Eight chemical storage
lockers were purchascd by HSE-8 for use at various
sites. The SPCC Plan also serves as a Best
Managememt Practice under 40 CFR 125 for control of
matcrials other than oil.

3. National Environmental Policy Act. In
accordance with the National Environmental Policy Act
(NEPA) of 1969, federal agencics must consider the
potential cnvironmental impacts of proposed activitics
during the planning stage so that decisions reflect
cnvironmental valucs as wcll as cost and mission.
Proposed activitics at the Laburatory are reviewed by
HSE-8 staff to idcnlify those thal could adverscly
impact thc human  cnvironment, including
cnvironmentally scnsitive arcas in nced of special
protection, such as  archacological  resources,
Noodplains, wetlands and the habitat of thrcatened or
endangered  species.  Siaff  provides DOE  with
information on potential cavironmental impacts of
proposcd aclivitics, including the tesults of susveys of
cnvironmentally scnsilive arcas. No action can go
beyond the planning stage, nor can reasonable
alicmatives be precluded, until DOE approves the
NEPA documentation for that action.

The basic, bricf information document used for

\NEP}\ compliancc in past ycars was an Action

v EAs

/ ENVIRONMENTAL SURVEILLANCE 1960
h

Description Memorandum (ADM); beginning in Apnil
1990, a diffcecnt format comaining similar infornation,
called a DOE Environmental Checklist (DEC) was
required. Using information in the ADM or DEC, DOE
approves a  proposed activity as  having clearly
insignificant cnvironmenal  impacts  (categorically
excluded) or requires  (hat  an  Environmental
Asscssment (EA) be preparcd to cvaluale in gecalers
detail whether  significant adverse  cnvironmental
impacts could occur.  Following an EA, DOE cither
issucs a Finding of No Significant Impact (FONSI) or,
if the analysis indicalcs potentially significant impacts
can occur, preparcs an  Environmental  Impact
Statement.

In 1990, onc ADM, 82 DECs, and five EAs were
submitted. Bascd on thc DECs, 48 activitics were
appraved as categorical exclusions, 13 were to be
further examincd in EAs, and no decision has been
made by the end of 1990 on the remaining 20 DECs
and onc ADM. Dccisions arc also pending on the five

During the first quarter of CY 91, 135 ncw DECs on
propesed projects were submittcd 10 DOE.  No
decisions on any of these DECs were received during
the first quanicr. During the first quartcr, 11 DECs
submittcd to DOE during CYY) were approved as
categorical cxclusions, ofic was approved as a memo-
to-file, and decisions are still pending on the remaining
cight.

Also during the first quaster of CY 91, five EAs
were submitted to DOE. Decisions on these EAs had
not been received by the end of the quanter. Of the five
EAs submitted during 1990, 4 FONS] was signed for
the Weapons Engincering Tritium Facility.  The
remaining EAs arc siill in the rcview and revision
process.

4. Federal Clean Air Act and New Mesico Air
Quality Control Act. Nonradieactive regulations
under these acts sct ambient air quality standards,
fequize the permitting of new sources, and sct
acceptable cmission limits.  The air quality and
inctcosological program at the Laboratory includes
musnitoring to casurc that ambicnt air quality standards
are nict, reviewing all new and modificd sources 1o
determine whether air permits of construction approvals
are required, and providing air modeling suppont for

permis applications and other programs. During IWOJ
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all of the Laboratory's existing operations remained in
compliance with all federal and state sir quality
regulations for nonradioactive emissions:

* Mouitoring revealed no violations of ambicat ais
quality standards.

¢ All construction projects at the Laboratory were
revicsed and air cmissions were estimated to
determine whether air permils or construction
approvals were required.

* Air quality impacts were modcled for EAs,
Salcty Analysis Reports, air quality permit appli-
cations, and unplanncd rclcascs.

No Nita on first quaster CY 91 sampling is
available.

Amcndments to the Clean Air Act adopted in
November of 1990 may requirc additional air monitor-
ing programs 1o be established at the Laboratory. The
Laboratory will track new regulations wntten to
implement the act, determine  their cffects on
Laboratory operations, and implememt pmgrams as
nceded.

T EPA rcgulates radioactive air emissions from
DOE facilitics undcr the Chcan Air Act. For 1990 the
Laberatory remained in compliance with the EPA stan-
dard that limits the cffective dose equivalent 1o a
mcmber of the public from aithomne radioactive cmis-
sions 1o less than 10 mrenvycar. However, the
Labosatory cannot yct demonstrate compliance with all
of EPA’s radinactive cmission monitoring require-
ments. Discussions between LANL, DOE, and EPA 10
ientify arcas of noncompliance and to develop a
program o bring the cmission monitoring into
compliancc wilh the rcgulations will be initiatcd in
CcYo

S. Safe Drinking Water Act. Municipal and
industrial water supply for the Labosatory and
community is from 16 decp wclls owned by DOE. The

ft) and onc gallery (collection system fed by springs).
In 1990 and the first quarter of 1991, the chemical
quality of the water met fcderal and state primary and
sccondary drinking: water standards (NMEIB 1988,
EPA 1989),

\_
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wells range in depth from 265 1o 942 m (869 10 3 (090

~

6. Federsl Insecticide, Fungicide, and
Rodenticlde Act. This act regulates the manufacturing
of pesticides, wilth requirements  on  segistration,
labeling, packaging, cnforcement, record  keeping,
distribution,  waorker  protection,  certification,
cxperimental usc, and tolcrances in foods and feeds.
An annual inspection conduzted in 1990 by the U.S.
Department of Agriculture found no deficiencics in the
Laboratory’s pesticide application program or centified
application equipment. No inspections were pesformed
in the first quarter of CY 91,

7. National Historic Preservation Act. As
requircd by Scc. 106 of the National Historic
Preservation Act of 1966, which was implemented by
36 CFR 800, “Protcction ol Historic  Propentics,”
Labewatory activitics are evaluated in consultation with
the Statc Historic Preservatior Officer (SHPO) for
possible  cffects (o cultural or historic  resources.
During 1990, Laboratory archacologists evaluated 355
undertakings (an undertaking is an activity that has the
potential 1o affect a culturalhistonc rewource),
conducted 37 ficld surveys, recorded 18 archacological
sites, and submittcd four survey seports for SHPO
review. As a result of Laboratory activitics, adverse
impacts 1o two archacological sites were mitigated
through site excavation. _

Forty-cight activities and 205 excavation permils
wcre seviewed during January-March - 1993; nonc
required reports to the Stale Historic Prescrvation
Office. Excavation of onc site, being conducted undes
an approved mitigation plan, resulied in  several
ntcresting finds, including portions of a husnan burial
and a kiva. The burial was removed for nondestructive
cxamination by University of New Mexic experts aficr
consultation with the local Indian Tribe and will be
reburicd on site.

8. Endangered/Threatcned/Protected Species
and Floodplsiny/Wetlands Protection. The DOE and
Laboratory must comply with the Endangered Species
Act of 1973, as amended, and with Exccutive Orders
11988, “Floodplain Management,” and 11990,
“Protection of W.ilands.” Compliance undcr NEPA
requires review of projects for potential caviconmental
impact on critical habilats, floodplaine, and wetlands.

/
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Laboratory activities dusing 1990 1o vomply with these
requirements weore n three categories: (1) thineen
cndangered specics surveys were completed; (2) bird
censuses were continued and sensitive habitats were
monitored to provide base line monitoring of sensitive
or potentially scasitive specics; and (3) all wetlands
greater than onc acre within the Laboratory boundarics
were mapped.

Fony-cight reviewed  during
January-March 1991 for possible impacts on threatened
and eadangered specics. None required surveys beyond
a bricf ficld reconnaissance.  Plans were developed for
field work to begin in April/May including surveys of
sites for praposed projects, additional characterization
of welands, and continued monitoring of the impacty
of the construction of the Sanitary Wastewater Systems
Consolidation on Sandi i Canyon and Canada del Bucy.

activitien  were

9. Comprehensive Environmental Response,
Compensation, and [lability Act. Clcanup of toxic
and hazardous contaminants at closed and abandoned
hazardous waste sites was mandated by the Comprc-
ucnsive Eavitonmental Response, Compensation, and
Liabitity Act (CERCLA). The Superfund Amendments
and Rcauthorization Act (SARA) of 1986 cxtensively
amendcd CERCLA. Investigations and any rcquited
remedial actions at Los Alamos will be carricd out
under RCKA as pan of DOE’'s Eavironmental
Restoration Program, which requires cvaluation of all
arcas at the Laboratory (o, possible contamination (Sec.
IX.K).

a. Emergency Planning and Community Right-
to-Know Act. Title HI Scc. 313 of SARA
cxempts  DOE  faciliti-s  from rcporting
tequirements.  However, it is DOE palicy that
this exemption not be cxcrcised and that the
Laburatory  scport  its  relcases  under  the
remaining provisions of Scc. 313. Even withoul
the DOE cxcmption, all rescarch opcrations at
the Laboratory arc  cxempt  under  other
provisions of the regulation  Only pilot plants
and specialty chemical production facilitics at
the Laboratory asc not  covered by  this
cxemption and must report theis relcases. As a
result, the Plutonium Processing Facility is the
only operation at the Laboratosy that is covercd
by Scc. 313. The only regulated chemical that is

(R
3

~

used at the Plutonium Processing Facility in
amounis greater than the Sce. 313 seporung
thresholds s nitric acid.

The Laboratory submitted the required Sce.
313 report 1o EPA in July of 19%). This repon
covered the releases of nitric acid during 1989,
About 47 500 pounds of nittic acid were used
for plutonium processing with releases to the ais
of approximately 1 000 In. The amount of nitric
acid relcased to the atnosphere was calculated
using data obtaincd from a study that measured
the air cmissions from the facility. The
remaining nitric acid was cither cons “med in
chemical ren tions o was completely neutral
ized in the wastewatsr trcatment operations.
Only the air relcases required reporting in 1989,
Data un teleases (o1 CY 90 will be reported
undcer Sce. 313 i July 1991,

10. Toxic Substances Control Act.  This act
regulates the manufactuic, processing, distribution, use,
storage, and labeling of all chiemical substances,
including  polychlosinated  biphenyls (PCBs).  The
Laboratory has EPA authosization to dispose of PCB-
conlaminated cquipmc.it and soil 4t its low-level
radieactive waste fandfill (Arca G,. However, most
PCB-containing or -cunt . ninsted materials have been
sent offsite to E¥ /s approvcd disposal facilitics.

Efforts continucd tuw st e geplacement, reclassi-
fication, and dispusal of FOB equipment at the
Laboratory. Duting 140, the following PCB wasic
was sent off-site for dispond: 6 S kg (137 553 1b)
liquid PCB oil thw inchudeu 500-498 ppwm ~il; 10751 kg
(23 701 ib) comtanias od debwic, 33 kg (7 360 Ib)
contaminatcd watci, 45 148 kg (9953, Wh) (som 17
transformers, 208 47901 hg (1 . 603 Ib) from 558
capacitors. 1. wddition. 5039 Ag (17 09 by <! PCB-
contammat=d seit L bris, and < apipinent were dispined
of at TA 3 Ary G, OF the 11 PCB transforewen
being reirofilled within ... fast \we WS, ninc wer
reclissificd (o non-PC B status o the end of 1990 two
more are cxpected 1o be 150 bassalicd in the fifst quaster
of 1995, and another six by the «mf of 1991 Eleven of
the 31 transformers are heing scu Sithed with +licoac
oil and the rest with perchlorncthyten.  Noadits of
inspections of the Laboratery’s PCB activities were

conducted by the EPA, NMEID, or DOE in 1990
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H. Compliance Agreements

. Federal Facility Compliance Agreement and
Administrative Order, The EPA, Region 6, issucd a
revised  Federal  Facility Compliance  Agreement
(FFCA), Docket No. VI-90-1240 to DOE/LAAO on
July 12, 1990. The revised FFCA provided interim
ffluent limits and compliance schedul~s for Outfalls
(4S, 05S. (9S, and 10S. Intcrim cfflucat limits and
schedules of compliance for Outfatls 0SS and 108 were
added to the existing FFCA. DOE/LAAQ did not sign
the FECA until January 8, 1991 and therefore the FFCA
did not become cffective ducing 1990,

On July 19, 1990, EPA Rcgion6 scrved an
Administrative Osdes (A0), Docket No. VI-90-1263,
on the University of California. This AO contains the
same interim limits and schedules for compliance as the
FFCA issucd to DOE/LAAO on July 12, 1990. This
AO became cffective in July, 1990.

On Deccember 19, 1990 EPA Region 6 scrved an
AO. Docket No. VI-91-067 on Los Alames National
Laboratory. This AO listed 13 violations of the
iaboratory’s NPDES pcrmit  during  August  to
November 1990 and required the Laboratory to take
corrective aclions necessary to climinate and psevent
recugrence of the cfflucnt violations cited. In addition,
the Labogatory was required to submit a report detailing
the specific actions.  Fos any cosrective actions
excecding 30 days a plan for climination and
prevention of the listed violations was tequired to be
submirted 10 EPA.  In 1991 LANL prepared and
submitted a response 1o EPA, including corsective
actions taken and proposcd schedules necessary (o
achicve compliance with the AO.

2. Favironmental Uversight and Monhoring
Agreement.  Thc Eavironmental Oversight and
*fonitoring Agrecment between DOE and the State of
New Mexico requires that the Laboratory prepare the
following studics:

Waste Minimization Plan

Source Reduction Study

Wast~ Charactcrization Plan

Background Characterization Studics

Environmental  Monitoting  and
~ Documents

Review

LOS ALAMOS NATIONAL LABORATORY
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Information on  Environmental  Relcases &
Emissions
DOE Compliance Assessmenls

NEPA Documents

The State will receive financial and technical
support for activities in cnvironmenial  oversight,
monitoring, access and emergency fesponse 10 cpsuse
compliance  with regulations and standards at the
Laboratory.

This agrecment, originally signed by DOE and the
State in October 1990, is being senegotiated, and it is
unclcar when the agreement will become active.

1. Unplanned Relesses

1. Airborne Radionuclide Relesses.  Tritium
Release at TA-41. On May 17, 1990, approximatcly
2000 Ci (74 000 GBq) of tritium was tclcascd from
TA-41. Mcasurcments indicated that approximatcly
15% of the tritium was in the form of tritiated water,
and 855 was in the form of tritium gas. The resulting
doses 10 members of the public were estimated using
current metcorological conditions.  The maximum
effcctive dise was estimated 1o be 0.5 mrem, which is
0.5% of the DOE’s PDL of 100 mrem/yr from all
pathways, and 5% of the 10 mrem/y? radiation limit for
the air from DOE facilitics.

Airborne Tritium Release ot TA41. On February 1,
1991, 2805 Ci of clemental tritium were eclcased al
TA-+i. Less than 0.1% of the tritium was present as
tritiated water. The cffective dose equivalent (50-year
dose commitment) to 3 member of the public was
calculaicd 1o be 0.03 mrem. This dose occurred 7 km
cast of TA-41, where Los Alamos Canyon opens ovl
onto State Route 4. The dosc estimate conservatively
assumed that 1% of the tritium was oxidizcd before
teaching the seceptor location. The dosc is 0.03% of
DOE's PDL of 100 mremvycas from al) pathways, and
0.3% of the EPA’s 10 mrem/ycar limit for the air
pathway.

2. Alrborne Nonradiologicsl Release. Leaking
CIF y Gas Cylinder. On July 17, 1990, a smaff cylinder
containing chlorine trifluoride (CIFy) was found to be
jeaking at TA-46. The Wasic Managenient Group
(HSE-7) Hazardous Matcrials (HAZMA) Team

/
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responded to the incident and moved the leaking
cylinder to TA-54, Arca J. The cylinder was punctured
and vented the following day. The Hazardous and
Solid Waste Section of HSE-8 has determined that
although the cylinder was being used as a product when
the Icakage was deteeted, the CIF; became a hazardous
waste when it was moved to TA-54, Arca J.
Nevertheless, the leaking gas cylinder posed an
immincnt and substantial danger to human health and
the environment and the manncr in which the incident
was resolved was consistent with current EPA palicy.

No releases were reported in the first quarter of
1991.

3. Liquid Releases. Sulfuric Acid Release at TA-3
Power Plani. During May 19, 20, and 21, 1990,
sulfuric acid accidentally was relcased from the acid
storage tank at the TA-3 powcer plant. This acid flowed
into the ncutralization tank at the power plant causing
three scparate periods during which the pH of the
discharge from the ncutralization tank to Sandia
Canyon exccedcd NPDES limits. These exceedances
were reposted to the NMEID within 24 hours as
required by paragraph G of the Laboratory’s NPDES
Pcrmit, which requircs immediate reporting of any
noncompliancc that may cndanger health or the
environment. Response to the acid releases included
ncutralization of the flow in Sandia Canyon with soda
ash, plugging of the ovcrflow at the ncutralization tank,
and preparation of new proccdurces for operation of the
ncutralization system. An investigation of the release
has been completed, and findings of the investigation
are being implemenicd by the Laboratory and Johnson
Controls World Scrvices. This acid relcase represents a
violation of the CWA. The Laboratory is planning a
new system for ncutralization at the power plant and is
increasing oversight of powcs plant operations.

Other violations of the CWA. HSE-% was involved
in three incidents involving the discharge of an oily
shcen ncar the University House at TA-3.  Discharges
were noted on October 5 and 20, 1990 and November
1. 1990, Personncl from HSE-8 collccted samples,
supcrviscd clcanup at the site, prepared writien reports
to the EPA and the NMEID, and reported the incidents
verbally to EPA and NMEID as rcquired by the CWA
and New Mecxico Water Quality Control Commission

\_
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regulations. Staff participated in a task force to identify
and climinate all sources of oil responsible for the oily
sheen.  This outfall. storm water discharge associated
with industrial activity, will be permitted by new storm
walcr regulations promulgated by ETA on October 31,
1990

A release occurred at TA-16, Building 340,
involving the spill of compressor fluid through an
NPDES-permittcd outfall on December 12, 1990,
Personnel from HSE-8 collected samples, supcrvised
cleanup at the sitc, preparcd required writicn repons 1o
EPA and NMEID, and reportcd the incidents verbally
to EPA and NMEID as required by the CWA and New
Mexico  Water  Quality  Control  Commission
Regulations.

Notice of Violation. On January 18, 1991, the
NMED issucd a Notice of Vielation of the NPDES
permit to the Laboratory concerning the reporting of the
following dischasgcs:

* Potablc waicr from an cyc wash/safcty showcer at
TA-548, Arca G, wheie a pipe frozc and burst
sometime during the period from December 22,
1990, through January 1, 1991; and

* Sicam condensatc from an cmcrgency pipe linc
repair at TA-43, Building 1, which discharged
from Dccember 20, 1990, through January 17,
199].

The Department of Encrgy voluntarily submitted a
Corrective Action Report to the NMED which listed the
actions being taken to improve communication between
operating groups and HSE-8 conceming notification of
existing or potential liguid relcases and to insure timcly
seporiing to the regulatory agencics.

J. Waste Minimization

The Waste Management group prepared a “Wastc
Minimization and Pollution Prevention Awarcncss
Progsam Plan,” as pcr DOE Osders 5400).1, 5820).2A,
and 5400.3. Thc plan will remain in final draft form
until policy guidclines on wasic minimization and
pollution prevention awarcncss are finalized by senior
management at the Laboratory.
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Il. INTRODUCTION TO THE LOS ALAMOS AREA

A. Geographic Setting

Los Alamos National Laboratory and the associated
residential arcas of Los Alamos and White F.iock are
located in Los Alamos County, north central New
Mexico, approximatcly 100 km (60 mi) north northcast
of Albuquerque and 40 km (25 mi) nosthwest of Santa
Fe (Fig. 1). The 1il km- (43 miZ) Laboratory site and
adjacent communitics arc siluatcd on Pajarito Plateau,
which consists of a scrics of finger-like mesas scparated
by dcep casl-to-west oricnicd canyons cut by intermit-
temt streams (Fig. 3). Mesa lops range in clevation
from approximately 2 400 m (7 800 ft) on the flank of
the Jemez Mountains to about 1 900 m (6 200 fi) as
their castern termination above the Rio Grande Valicy.

The Depastment of Encrgy (DOE) controls the arca
within Laboratory boundarics and has the option to
complelely restrict access.

NS

B. land Use

Most Laboratory and community developments are
confined to mesa tops (sex the insice front cover). The
surrounding land is largely undevcloped, with large
tracts of land north, west, and south of the Laboratory
site being held by the Santa Fe Nationas Forest, Burcau
of Land Managemcnt, Bandelicr National Monument,
General Services Administration, and Los Alamos
County (sce the inside back cover). San lidcfonso
Pucblo borders the Laboratory to the cast.

Laboratory land is used for building sites, experi-
mental arcas, waste disposal locations, roads, and utility
rights-of-way (scc Laboratory Technical Arcas, Fig. 4
and Appendix F). However, these uses account for
only a small part of the total land arcs. Most land
provides isolation for sccurity and safety and is a
resegve for future structure jocations.

| Fig. 3. Topography of the Los Alamos Arca.
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Fig. 4. Tcchnical arcas (TAs) of Los Alamos National Laboratory.

Limitcd access by the public is allowed in cerfain~ Mortandad and Pucblo Canyons arc also open to the
arcas of the Labosatory rescrvation.  An area north of public. An archacological site (Otowi Tract), northwest
Ancho Canyon (Fig. S) beiween the Rio Grande and  of Siate Road $02 ncar the White Rock Y, is open 1o
State Road 4 is open 1o hikers, rafters, and hunicrs, but  the public subject to restrictions of cultural resource
woodcutting and vchicles are prohibited. Portions of protcction regulations.
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C. Geology-Hydrology

Maat of the fingee-like mesas in the Laboratory arca
are {found in Bandelicr Tufl (Fig. 6). Ash fall, ash fall
pumice, and rhyolite wff form the surliuce of Pajurita
Platcau. The tuff, ranging from noawclded to welded,
is over 300 m (1 €430 1) thick in the western part of the
plateau and thins to about 80 m (260 1) castward above
the Rio Grande. [t was deposited as a result of s major
cruption of a volcano in the Jemez Mountzins about 1.1
to L4 million years ago,

The tuffs overlap onto the Tschicoma Formation,
which consists of older voleanics that form the Jemes
Mauntiaine. The tuff is underlasin by the conglomerate
of the Puye Formation (Fig. 6) in the central and cast-
crn vdge along the Rio Grande.  Chine Mesa basalls
imerfinger with the conglomerate along the river.
These formations overlay the sediments of the Tesugue

ELEVATION ABOVE
MEAN SEA LEVEL (m)
3
o

Main Aquifer

CJ Tus

[ Alluvism

] Basan

B Conglomerate
B Sediments
Bl Perched Water

Piezomeltric Surface in
Main Aquifer

Furmation, which extends wross the Rio Grande Valley
and is in excess of 1000 m (3 300 ) thick.

Los Alamos arca surface water occurs primarily as
intermittent streams.  Springs on the flanks of the
Jemesz Mountains supply base flow into upper reaches
of some canyons, but the amount is insuflicient to
maintain surface flows acens the Laborstory  site
before it is depleted by evaporation, transpiration, and
infiltration. Runolf from heavy thunderstorms of heavy
snowmelt reaches the Rio Grande several times a yeas
in somec drainages.  Effluents frem sanitary ewage,
industrial waste treatment plants, and cooling-tower
blowdown arc released into some canyons al rstes suf-
ficicnt to maintain surface flows for varying distances,

Groundwater occurs in three modes in the Los
Alamos area: (1) water in shallow alluvium in canyons,
(2) perched witer (3 groundwater body  above an
impcrmcablc faycr that separates it from the underlying

Approximalely 3 mile:s

(5 km)

Fig. 6. Conceptual illustration of geologic-hydrologic relationship in Los Alamos arca.
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main body of groundwater by an unsaturated zonc), and
(3) the main aqyuifer of the Los Alamos area.

Intermittent stream flows in canyons of the platcau
have deposited alluvium that ranges from less than 1 m
(3 ft) to as much as 30 m (100 ft) in thickness. The
alluvium is permceable, in contrast to the underlying
volcanic wff and scdiments.  Intermittent runoff in
canyons infiltrates the alluviem until its downward
movement is impeded by the less permeable tuff and
volcanic sediment.  This resulls in a shallow alluvial
groundwalter body that moves down gradient within the
alluvium. As waler in the alluvium moves down gradi-
ent, it is depleted by evapotranspiration and mevement
into underlying volcanics (Purtymun 1977).

Perched water occurs in conglomerate and basalts
beneath the alluvium in a limited arca about 37 m (120
ft) deep in the midreach of Pucblo Canyon and in a scc-
ond arca about 45 to 60 m {150 to 200 ft) bencath the
surface i lower Pucblo and Los Alamos canyons ncar
their confluence. The sccond arca is mainly in basalts
(Fig. 6) and has onc discharge point at Basalt Spring in
Los Alamos Canyon.

The main aquifer of the Los Alamos area is the only
aquifcr in the arca capable of scrving as a municipal
water supply. The surface of the aquifer rises westward
from the Rio Grande within the Tesuque Formation into
the Inwer part of the Puye Formation bencath the cen-
tral and western part of the platcau. Depth of the
aquifer decreases from 360 m (1 200 fi) along the west-
cm margin of the platcau to about 180 m (600 ft) at the
castern margin. The n..in aquifer is isolated from allu-
vial and perched waiers by about 110 10 190 m (350 to
620 ft) of dry tuff and volcanic scdiments. 7 hus, theee
is little hydrologic conncction or potential for recharge
to the main aquifcr from ailuvial or perched watcr.

Waltcer in the main aquifer is under water table con-

ditions in the wester.. and central part of the platcau and
under artesian conditions in the casiern part and along
the Rio Grande (Purtynrun 1974b). Major recharge to
the main zquifer is from the intermountain basin of the

i lles Caldera in the Jemez Mountains west of Los
Alamos. The watcr tablc in the caldera is ncar Jand sur-
facc. The underlying lake sediment and volcanics are
highly permeable and contributc to the recharge of the
aquifer through the Tschicoma Formation interflow

breccias (rock consisting of sharp fragments embedded
in a fine-grained matrix) and the Tesugue Formation,
The Rio Grande receives groundwater discharge from
springs fed by the main aquifer. The 18.5 km (11.5 mi)
reach of the river in White Rock Canyon betwceen
Otowi Bridge and the mouth of Rito de Frijoles
receives an estimated 5.3 to 6.8 x 10# m® (4 300 to
5 500 ac-ft) annually from the aquifer.

D. Climatology

Los Alamos has a scmiarid, tcmperate mountain
clitnate. Average annual precipitation is ncarly 47 cm
(19 in.). Precipitation was normal during 1990. Thirty-
six percent of the annual precipitation normally eccurs
during July and August from thundershowers. Winter
precipitation  falls primacily as snow, with ac-
cumulations of about 150 cm (59 in.) annually. Snow-
fall was below normal during 1990, with only 109 cm
(43 in.). This was the lcast annual snow(all since 1981.

Summers arc gencrally sunny with modcrate, warm
days and cool nights. Maximum daily tcmperaturcs arc
usually below 32°C (90°F). The tempcerature reached
or exceeded 32°C (90°F) scven times during the sum-
mer of 199), including six in Junc. It was the warmest
Junc on record.  Bricf afternoon and cvening thunder-
showers arc common, cspecially in July and August. A
hcavy thunderstorm dropped 4.2 cm (1.64 in.) of rain in
onc hour at East Gatc on August 21. High altitude,
light winds, clcar skics, and dry atmosphcre allow night
temperatures to drop below 15°C (59°F) after cven the
warmest day. Winter temperatures typically range from
about -9°C te -4°C (15°F to 25°F) during the night and
from -1°C to 10°C (30°F to S0°F) during the day.
Occasionally, temperatures drop to -18°C ((°F) or be-
low. Temperatures dipped to -23°C (-10°F) on
December 23 and 24, the coldest since December 1978
when it rcached -25°C (-13°F). The month became
the coldest December on tecord. Many winicr days are
clear with light winds, so strong sunshinc can makc
conditions comfortable even when air temperatures arc
cold.

Snowstorms with accumulations cxcceding 10 cm
(4 in.) are common in Los Alamos. Some storms can
he associated with sirong winds, [rigid air, and danger-
ous wind chills. The ycar’s largest snow storm struck
January 18, when 30.5 cm (12.0 in.) of snow fcll.

/
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Unusually little snowfall fell during the end of winter
ending in 1990; only 9.4 in. (or 35% of normal) fell
from February through April.

Because of complex lerrain, surface winds in Los
Alamos oftcn vary greatly with time of day and loca-
tion. With light, large-scale winds and clcar skics,
daytime winds arc predominantly south to south-
southwest as winds flow up the Rio Grand Vallcy.
Thermally driven upslope winds from the southeast and
east are also common toward the Jemez Mountains. At
night, a shallow drainagc wind often flows from the
west and northwest high on the Pajarito Platcau.
Nighttime winds become morc paralicl to the Vallcy
(south-southwest and north-northeast) both above the
drainage winds over the Western Platcau (about 30-40
m [~100-130 ft) above ground lcvel [AGL]) and at the
surface toward the Vallcy. Predominant winds are west
to west-northwesterly at the west end of the Plateau to
south southwesterly at the cast end. ‘Winds during 1990
followed normal pattemns.

Historically, no tomadoes have been reposted to
have touched down in Los Alamos County. Strong dust
devils can produce winds up to 34 m/s (75 mph) at iso-
latcd spots in the County, especially at lower eleva-
tions. Strong winds with gusts exceeding 27 m/s (60
mph) arc common and widcspread during the spring. A
storm on January 29 causcd strong winds with a peak
gust of 22 m/s (71 mph).

Lightning is common over the Pajarito Platcau.
There are 58 thunderstorm days during an average year,
with most occuring during the summer. There were 68
thunderstorm days rcported during 1990. Lightning
protection is an important design factor for most facili-
lics at the Laboratory. Hail damage can also occur.
Hailstoncs with diamctcrs up to 0.64 cm (0.25 in.) are
common; 1.3 cm-(0.5 in.-) diamcter hailstones are less
common. A scvere hailstorm dropped goll-ball- and
some baschall-sized hail at White Rock on July 20,
causing $9 million of damage to homes, motor vehicles,
and other property,

The irscgular terrain at Los Alamos affects the
atmosphcric turbulcnce and  dispersion, sometimes
favorably and somctimes unfavorably. Enhanced dis-
persion promotes greater dilulion of contaminants
relcased into the aimosphere. The complex terrain and
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forests create an acrodynamically rough surface, forc-
ing incrcased horizontal and ventical  dispersion.
Dispersion gencrally decreases at lower clevations
where the terrain becomes smoother and less vegelated.
The frequent clcar skics and light, large-scale winds
cause good vertical, daylime dispersion, especially
during thc wanm scason. Strong daytime heating dur-
ing the summer can force vertical mixing up to 1-2 km
(3 000-6 000 ft) AGL, but the gencrally light winds arc
limited in diluting contaminants horizontally.

Clcar skics and light winds have a ncgative cffect
on nighttime dispcrsion, causing strong, shallow sur-
face inversions to form. These inversions can severcly
restrict ncar-surface ventical and hotizontal dispersion.
Inversions are cspecially strong during the winter.
Shallow drainage winds can fill lowcr arcas with cold
air, thercby creating deeper inversions, common toward
the vallcy (White Rock) on clear nights with light
winds. Canyons can also limit dispcrsion by channcl-
ing air flow. Strong, large-scale inversions during the
winter can limit vertical mixing to under 1 km (3 000
fi) AGL.

Dispersion is gencrally greatest during the spring
when winds arc strongesl. However, deep vertical
mixing is greatest during the summer.  Low-level dis-
persion is generally the least during summer and
aulumn when winds are light. Even though low-level,
winter dispcrsion is gencrally greater, intense surface
inversions can causc cast-dispersive coaditions during
the night and carly moming.

The frequencics of atmospheric dispersive capabil-
ity arc 52% unstable (stability classes A-C), 21% ncu-
tral (D), and 27% stablc (E-F) during the winter at TA-
59. The frequencics arc 44%, 22%, and 34%, respec-
tively, during the summer. These stability calegory
frequencics arc bascd on measured vertical wind varia-
tions. Stability generally increases (hecomes less dis-
persive) toward the valley. '

E. Populstion Distribution

Los Alamos County has an estimaicd 1990 popula-
tion of approximatcly 18 200 (bascd on the 1990 U.S.
Census, adjustcd to July 1, 1990). Two residential and
related commercial arcas exist in the County (Fig. 1).
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The Los Alamos townsite (the original area of devel-
opment, now including residential ateas known as
Eastern  Arca, Western  Arca, North  Community,
Barranca Mesa, and North Mcsa) has an estimated pop-
ulation of 11 400. The White Rock area (including the
residential areas of White Rock, La Senda, and Pajarito
Acres) has about 6 800 residents.  About one-third of
the people ecmployed in Los Alamos commute from
other counties. Population estimates for 1990 place
about 213 000 persons within an 80 km (50 mi) radius
of Los Alamos (Table l1-1).

F. Programs st 1.0s Alamos National Laboratery

The Laboratory is administered by the University of
California for the DOE. The Laboratory’s environ-
mental program, conducted by HSE-8, is part of a con-
tinuing investigation and documentation program.

Since its inception in 1943, the Laboratory’s pri-
mary mission has becn nuclcar weapons rescarch and
dcvclopment. Programs include weapons development,
magnctic and incrtial fusion, nuclear fission, and
nuclear safeguards and security. There is also basic

Table 11-1. 1990 Population within 80 km of Los Alsmos?®

Distribution 2 2536 15675 2600 2436

\_
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Distance from TA-33 (km)

Direction 1-2 2-4 48 8185 18-20 20-30 30-40 40-60 66-80
N 1 0 0 0 0 0 1136 0 368
NNE 0 0 0 565 0 542 1730 1797 221
NE | 0 0 0 n7 15352 1009 1138 3846
ENE 0 0 0 1940 1563 2716 2729 1187 2214
E 0 0 83 28 556 1148 696 0 1 402

ESE 0 0} 0 0 0 293 23151 1067 1476
SE 0 0 6757 0 0 0 5352 2443 8
SSE 0 0 0 0 0 0 426 4347 95
S 0 0 0 50 0 318 614 6775 0
SSwW 0 0 0 20 0 817 201 8238 33485
Sw 0 0 o 0 0 o 315 4157 0
wSsw 0 0 0 0 0 315 313 2545 207
w 0 0 5 0 0 0 0 164 132
WNW 0 1435 6535 1} 0 0 0 0 3081
NwW 0 523 1721 0 0 0 0 1438 0
NNW 0 578 579 0 0 0 0 64 62

1990 Pop.

21497 85838 35357 46597

 *Tatal population within 80 km of Los Alamos is 213 000,
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csearch in the arcas of physics, chemistry, and engi-
neering that supports such programs. Rescarch on
peaceful uses of nuclcar encrgy has included space
applications, power reactor programs, radiobiology, and
medicine. Major rescarch programs in elementary par-
ticle physics are carried out at the Laboratory’s linear
proton accclcrator.  Other programs include applied
photochcmistry, astrophysics, carth sciences, encrgy
resources, nuclear fuel safeguards, lasers, computcr
sciences, solar cnergy, geothermal energy, biomedical
and cavironmental rescarch, and nuclear waste man-
agement rescarch. Appendix F summarizes activities at
the Laboratory’s active technical arcas (TAs).

In August 1977, the Laboratory site, encompassing
111 km? (43 mi?), was dedicated as a National
Environmental Rescarch Park. The ultimate goal of
programs associatcd with this regional facility is to

ENVIRONMENTAL SURVEILLAN'_E 1900

cncourage environmental rescarch that will contribute
undcrstanding of how people can hest live in balance
with nature while cnjoying the bencefits of technology.
Park rcsousces arc availablc to individuals and osgani-
zations outside of the Laboratory to facilitate scll-sup-
ported rescarch on these subjects deemed compatible
with the Laboratory programmatic mission (DOE
1979).

A final Environmental Impact Statememt (DOE
1979) that asscsses potential cumulative environmental
impacts associated with currenl, known future, and
continuing activitics at the Laboratory was complcted
in 1979. The report provides envisonmental input for
decisions regarding conlinuing  activilies al the
Laborstory. It also provides more detailed information

- on the environment of the Los Alamos arca.

I-%




LOS ALAMOS NATIONAL LABORATORY

4

ENVIRONMENTAL SURVEILLANCE 1900

ill. RADIATION DOSES

Some increme.ital radiation doses (above those received from natural backyround, re-
suspended fallout, and medical sad dental diagnostic procedures) are reccived by los
Alamos County residents as a result of .aborutory operstions. The largest estimated effec-
tive dose equivulent to a member of the public was about 3.1 mrem (0.031 mSv) from sll
pathways, which is 3.1% of the DOE’s public dose limit of 100 mrem/yr (1 mSv/yr)(al
pathways). This dose is principally due to sirborne emissions from the linear particle
accelerator at the Los Alamos Meson Physics Facility.

No significant exposure pathways are believed to exist for radioactivity released in
treated liquid waste discharges. Most released radionuclides are retained in alluvial sedi-
ments within Laboratory boundaries. A small fraction Is ‘ransported off-site In stream
channel sediments during heavy runoff. Radionuclide concentrations in these sediments,
however, are only slightly above background levels. Other minor pathways include direct
radiation and ingestion of foodstufls,

The collective effective dose equivalent sttributable (o Laboratory operations received by
the population living within 80 km (50 mi) of the Laboratory was conservalively estimated to
be 3.1 person-rem (0.031 person-Sv) during 1990. This is <0.01 % of the 70 000 person-rem
(700 person-Sv) collective effective dose equivalent received by the same population from
natural radiation tources and 0.03% of the 11 000 person-rem (110 person-Sv) collective
effective dose equivalent received from diagnostic medical procedures. Over 70% of the
dose contributed by Laboratory nperations, 2.2 person-rem (0.022 person-Sy), was received
by persons living in Los Alamos County. This dose is 0.04% of the 6 100 person-rem (61
person-Sv) received by the population of l.os Alsmos (County from background radiation
and 0.2% of the 1000 person-rem (10 person-Sv) from diagnostic medical and dental
procedures.

In 1990, the average added risk of cancer mortality to .os Alamos townsite residents was
1 chance in 21 000 000 from radistion relessed by the year‘s l.aboratory operations; this is
much less than the 1 chance in 8000 from hackground radistion. The Environmental
Protection Agency (EPA) has estimated average lifetime risk for oversil cancer incidence as
1 chance in 4 and for cancer mortality, 1 chance in 8.

To evatuate complisnce with EPA’s regulstion 40 CFR Part 61, Subpart H, the maxi-
muwm doses from airhorne emissions from 1990 Laboratory operations were calculated by
the E.PA-approved computer modeling programs (CAP-88. The maximum individus) effec-
tive dose equivalent was 8.1 mrem (0.081 mSv). This was 81% of EPA’s radistion limit of 10
mrem (0.1 mSv) from the air pathway. This 8.1 mrem (0.081 mSv) dose Is higher than the
3.1 mrem (0.031 mSv) maximum effective dose equivalent cited sbove because exposure was
modeled rather than based on thermoluminescent dosimeter messurements lakes in the
ares of maximum exposure. (CAP-38 tends to overestimate radistion doses in the complex
terrain around [.os Alamos bhecause it does not take into account dilution of airborne
radionuchides by terrain-induced turbulence.

M-



LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1900

A. Background

The impact of cnvironmental rclcases of radioac-
tivity is evaluated by estimating doses received by the
public from exposure to these releases. These doses are
then compared with applicable standards and with
doscs from background radiation and medical and
dental radiation.

The Department of Encrgy’s (DOE's) public dosc
limit (PDL) limits the cffcctive dose cquivalemt for a
member of the public to 100 mrem/yr (1 mSv/yr) for all
pathways of exposurc (DOE 1990a). The cffective
dose cquivalent is the hypothctical wholc-body dosc
that carrics the same risk of cancer or genetic disorders
as a given dose (o a particular organ (see Glossary).
Using this dosc allows direct comparison of exposures
1o dilferent organs.

In accordance with EPA rcgulations (40 CFR 61)
govemning radiation doscs from the air pathway to
members of the public, the effective dose cquivalent
from aithomne radioactive relcases at DOE facilitics is
limited to0 10 mrem/ys (0.1 mSv/yr). This new radiation
limit under this regulation became effective fos 1990
LANL opcrations when 40 CFR 61 wa. revisced in
December, 1989 and January, 1990. The previous
radiation limit was 25 mrem/yr (0.25 mSv/yr) (whole-
body) and 75 mrem/yr (.75 mSv/yr) (any organ). The
principal pathway of cxposure 3 Les Alamos has been
through rclcasc of radionuclides into the air, resulting
in cxicmal radiation doscs to the whole body. Other
pathways contribute finitc but negligible doses. A
detailed  discussion of standards is  presented in
Appendix A.

The cxposutc pathways considered for the Los
Alamos arca atc atmospheric transport of aishome
radiozctive emissions, hydrologic transport of trcated
liquu! cffluents, food chains, and dircct exposure to
cxtcrnal penctrating radiation. Exposure to radioactive
maicrials of radiation in the cnvironment was deler-
mincd by dircct measurements of airbome and water-
barmc contaminants, of contaminants in foodstuffs, and
of cxtcrnal penctrating radiation.  Theorctical dosc
calculations bascd on atmospheric dispersion madeling
were made for other aithome emissions present at
levels too low to measure.

Doscs were calculated from measurcd or desived
exposurcs using modcls based on the recommendalions

le Intcrmational  Commission on  Radiological

Protection (ICRP) (Appendix D). These doses are
summarized in Table 1I-1 for the most important
exposurc calcgorics:

* Masximum Boundary Dose, or “Fence-Post”
Dose Rate. This is the cstimatcd maximum
cffective dosc to a hypothetical individual
present at the point on the Laboratory boundary
where the highest dosc rate occurs. This dosc
docs nat take into account shiclding or occu-
pancy and docs rot mecan that an individual
actually reccives this dosc.

* Maximum Individual Duse. This is the csti-
mated maximum cffective dosc 1o an individual
actually residing in the off-site location where
the highest dos~ ratc occurs. [t includes cos-
rections (or shiclding (for example, for being
inside a building) and occupancy (the fraction
of the year that the person is in the arca).

* Average Dose. This is the estimated average
dosc to residents of Los Alamos and White
Rock.

* Collective Effcctive Dose Equivalent. This is an
estimate of the total cflcctive dosc (in person-
rem) reccived by the population within an 80
km (50 mi) radius of the Laboratory.

The maximum boundary dosc and the maximum
individual dosc over the past 10 ycars arc summarized
in Fig. 2. Each ycar, more than 95% of the dosc
resulied from airhorne emissions of activation products
from LAMPF.

All intcrnal radiation doscs (through inhalation or
ingestion) are 50-ycar dosc commitments (Appendix
D). This is the total dosc reccived from intake of a
radionuclide for 50 ycars following intake.

In addition to compliance with dosc standards,
which define an upper limit for doses 1o the public,
there is a concurrent commitment to limil radiation
exposurc to individuals and population groups to levcls
as low as reasonably achicvablc (ALARA). This policy
is followed at the Laboratory by applying strict controls
on aithome emissions, liquid cfflucnts, and opcrations,
not only to minimizc doses to the public but also to
limit releases of radioactive matcrials to the caviron-
ment. Ambicnt monitoring described in this rcpornt

documents the cifcctivencss of these controls. /

ne-2



- _ 0

Table 11l-]. Summary of Annual Effective Dose Equivaleats Attributable to 1990 Laboratory Operations

€1

Average Dose to Cullective Dose to
Maximum Dose at Maximuss Dose to Nearby Residents Population within 80 km
1 aboratory Boundary® an lndividuat® Los Alsmos  White Rock of the Laboratory
Dose 623 mrem 3.1 mrem 0.1{ mrem 0.15 mrem 3.1 person-rem
Location Boundary nonth Residence north Los Alamos White Rock Ares withia 80 km of
of TA-S3 of TA-S3 Laboratory '§"
DOE Public Dose Limit — 100 awem 100 mrem 100 mrem —_ 2
Percentage of - 3.1% 0.1% 0.15% —_ ;_4
Public Duse Limit
Background 337 mrem 337 mrem 337 mrem 337 mrem 70 000 person-rem
Percentage of background 2% 1% 0.03% 0.04% 0.004%
3Maximum boundary dosc is the dose to a hypothetical individual at the Laboratory boundary where the §

highest dase rate occurs, with no correction for shiclding. Calculatioa of boundary dose assumes that the
individual would be at the Laboratory bouadary cantinuously (24 bours/day. 365 days/year).

*Maximum individual dose is tbe dosc 10 any irdividual at or outside the Laboratory where the highest
dose rate occurs. Calculations take into account occupancy (the (ncum of time a person is actually at that
location), self-shiclding, and shiclding by buildings.
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B. Estimate of Radistion Doses They were estimated using the CAP-88 models, mea-
surcd stack relcases (Table G-2), and 1990 mcicoro-

1. Total Maximum Individual Dose to 8 Member logical data.

of the Public from 1990 laboratery Operations.

The maximum individual cffective dose cquivalent 1o a 2. Doses from Naturasl Background Radiation
member of the public from 1990 Laboratary operations and Medical and Dental Radiation. Effcctive dosc
is cstimated to be 3.1 awemyyr (0.031 mSv/yr). Thisis  cquivalents from natural background and from medical

the total cffective dose cquivalent from all pathways. and dental uses of radiation arc cstimated so that we
This dose is 3.1% of the DOE's PDL of 100 mrem/yr (1 may provide a comparison with doscs sesulting from
mSv.yr) effective dose cquivalent from all pathways. Laboratory operations.  Doses from global fallout are

The dose occurred at East Gate (the Laboratory  w.nly a small fraction of total background doscs (<0).3%,
boundary northeast of LAMPF) and was primarily duc NCRP :9873) and arc not ronsidcted funther here.
1o cxtcmal pencirating radiation from air activation Exposure to natural background radiation results prin.
products relcascd by the LAMPF accelerator. The dose  cipally in whole-body doses and in localized doscs to
is bascd on cavironmental measurement data discussed the lung and other argans. These doses are divided into
below.  Table 1I-2 summasizes the maximum indi- those resulting from cxposure to radon and ils decay
vidual effcctive dosc cquivalent and associated organ products that mainly affect the lung and those from
dises. nontaden sources that mainly affcct the whole body.

The average cffective dosc to residents in Los Est‘mates of background radiation arc based on a
Alamos townsile altributable to Laboratosy operations  recent comprchensive report by the National Council
in 1990 was 0.11 meem (0.0013 mSv). The corsc- on Radiation Protection and Mcasurcments (NCRP
sponding dose to Whitc Rock residenis was 0.15 mrcm 1987a). The 1987 NCRP rcpont uscs 204% shiclding by
(0.001S mSv). The doses arc approximately 1% of  structures for high-cncrgy cosmic radiation and 0%
EPA’s 10 mrem/yr (0.1 mSv/yr)air pathway standard. sclf-shictding by the body for terrestrial radiation.

Table 111-2. Maximum Individua) Dose from |.aboratory

Operations during 1990
DOL.
1.aboratory Public Dose
Operstions Limit ' Percentage of
(mrem/yr) (mrem/yr) PDI.
Effective Dose Equivalent kR | 100 31
Organ
Brcast 33 ¢ i
Lung 2.7 i *
Red masrow 28 * *
Bone surface kN ° ¢
Thyroid - 33 . e
Tesics 36 i i
Ovarics 2.4 . .

“Maximum des cs 10 organs are presented for seference only. The previous DOE Radiation Protection Standard
limited the ¢ “ation dosc 1o individual organs to S )N mrem/ys. This standard has been superceded by DOE Order
54X).5 which limits radiation doscs 0 organs througa the effective dose equivalent concept. '
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/Wholc-hody external dose is incurred from cxpo-

surc to cosmic rays and to external tegrestrial radiation
from naturally occurring radioactivity in the carth’s sus-
face and from global fallout. Effective dose cquiv-
alents from inlcmal radiation arz due to radionuclides
deposited in the body through inhalation or ingestion.

Nonradon cffective dosc cquivalents from back-
ground radiation vary cach ycar depending on factors
such as snow cover and the solar cycic (NCRP 1975h).
Estimates of background radiation from nonradon
sources are based on mcasurcd external radiation back-
ground fevels of 116 meem (1.16 mSv) in Los Alamos
and 120 mrem (1.2 mSv) in White Rock caused by irra-
diation fsom charged particles, x rays, and gamma rays.
Plecasc note that these estimates did not include
mcasurements faken at two  monitoring  locations
{Scction 1V). These uncorrected measured doscs were
adjusted for shiclding by rcducing the cosmic ray
component (60 mrem [0.6 mSv) at Los Alamos and
52 mrem [0.52 mSv] at White Rock) by 204 1o allow
for shiclding by structures and by seducing the
tesrestrial component (56 mrem [0.56 mSv] at Los
Alamos and 68 mrem [0.68 mSv) at White Rock) by
30% 10 allow for sclf-shiclding by the body (NCRP
19873). To these cstimatcs, bascd on mecasurements,
were added 10 areem (0.3 mSy) at Lo Alamos and 8
mrem (0.08 mSv) at White Rock from ncutron cosmic
radiation (200 shiclding assumed) and 30 mrem (0.4
mSv) from intemal sadiation (NCRP 1987a). The
cstimated whole body dose from background. nonradon
fadiation is 137 mrem (1.37 mSv) at bath Los Alamos
and Whitc Rock.

In addition to these nonradon doscs, a second
componcnt of background radiation is dose to the lung
from inhalation of *2:Rn and its decay products. The
2R is produccd by decay of 2Ra, a member of the
uranium scrics, which is naturally present in construc-
tion maicrials in buildings and in the undeslying soil.
The cffective dose cquivalent from expususe to back-
ground *3*Rn and its decay products is taken 1o be 200
mrem/yr (2 mSv/yr) (NCRP 1987a). This background
cslimatc may be feviscd if a mationwide study of
background levels of 222Rn and its decay products in
homcs is undenaken, as reccommended by the NCRP
(1984, 19%7a).

The total effective dose cquivalent to residents is
337 mremiyr (3.37 mSv/yr) at Los Alamos and Whitc

Q(‘l’ ablc H11-1), or 1}7 mremyyr (1.37 mSv/yr) from

‘mrem (0.0009 mSv), or 0.1% of the DOE’s PDL of |

t-s
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nontadon sources and 200 mrenvyr (2 mSv/yr) from
radon.

Mcdical and dental radiation in the Uniled Statcs
accounts for an average cffcctive dosc cquivalent, per
person, of $3 mrem/yr (.53 mSv/yr) (NCRP 1987a).
This cstimale includes doses from both x rays and
radiopharmaceuticals.

3. Doses to Individuals from External Penetrat-
ing Radiation from Airborne Emissions. The
thermoluminescent dosimcter (TLD) nciwork at the
Laboratory boundary north of LAMPF indicated 2 6.3
miem (0.063 mSv) increment above cosmic and
terresirial background radiation during 1990 (Sec. 1V).
This increment is altributable to cmission of air
activation products from LAMPF. Bascd on cstimates
of 3% shiclding insidc buildings (NRC 1977, NCRP
1987a). 30% sclf-shiclding (NCRP 1987a), and 100%
occupancy, this 6.3 mrem (0.063 mSv) increment
translates to an estimated 3.1 meem (0.031 mSv) whole-
body Jose to an individual living along Statc Road 502,
nostheast of LAMPF  (Table G-1). This location has
been the arca where the highet boundaty and
individual doses have been measur 3 since dosimeter
maonitoring hegan.

Because this dosc is from cxtcrnal penctrating
radiation, the 3.1 mrem (0.031 mSv) wholc-body dose
is numerically cqud to the cffective dose cquivalent.
The 3.1 mrem (0.031 mSv) effective dosc is 31% of
EPA’s air pathway standard of 10 mrem/yr
(0.1 mSv/yr), and 3.1% of DOE’s PDL of 100 mrcm/ys
(1 mSv/y0) (Appendix A).

4. Doses to Individusls from Inhalstion of
Airborne Emissions. The maximum individual cffec-
live doses attribulable 1o inhalation of aitbomne
emissions (Table G-1) are below the EPA air pathway
standard of 10 meemvys (1 mSv/yr) (Appendix A).

Exposure 10 aithomne 3H (as tritiated watcr vapor),
unnium, 2Py, 2M28Py, and MIAM were detcrmined
by mecasurement (Sec. V). Correction for background
was made by assuming that natural radioactivity and
wotldwide fallout were represented by data from the
thrce regional sampling stations at Espafiola, Pojoaque,
and Santa Fc. Doscs werc calculated using the proce-
dures descrided in Appendix D.

The bhighest cffective dose cquivalent was 0.09
00
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mrem/yr (1 mSv/yr), and 0.9% of the EPAs 10 mrenvyr
(0.1 mSv/yr) standard for dosc from the air pathway.
Emissions of air activation products from LAMPF
resulicd in negligible inhalation exposurcs.

Exposure from all other atmospheric relcases of
radioactivity (Table G-2) was cvaluated by theorcetical
calculations of airhorne dispersion. Al potential doses
from these other relcases were less than the smallest
onces presented in this scction and thus were considered
insignificant.

5. Modeled Doses from Alrborne Emlssions for
Compliance with 40 CFR 61, Subpart H. The EPA
rcquires that radiation doscs be determined with the
CAP-38 computcr codes AIRDOS2 to demonsirate
compliance with 40 CFR 61, and RADRISK (40 CFR
61). The CAP-88 codes were run with 1990 metcoso-
jogical data, radioactive emissions data (given in Table
G-2), and RADRISK dosc conversion factors.  As
expectcd, more than 9R% of the maximum individual
dosc resulted from external cxposute (o air activation
products from LAMPF.  The maximum individual
cffective dose cquivalent, as determined by CAP-88,
was 8.1 mrem (0.088 mSv), cosrected to include
shiclding by buildings (30% reduction). The
calculation also taok into account the chemical form of
the radionuclide, such as whether tritium was present as
tritiated water or tritium gas (sce Appeadix D). The 8.1
mrem (0.081 mSv) maximum dose, which would occur
in the arca jusm northcast of LAMPF, is 81% of the
EPA’s air pathway standard of 10 mrem/yr (0.1
mSv/yr) (clfcctive dosc cquivalent).

The Laboratory is curtently reviewing its aithorne
radinactive cffluent moaitoring program to delcrmine
compliance status with EFA’s sack menitoring
tequirements in H) CFR 61.93. An inventory of
radionuclide usc at cach LANL facility is currenily
being conducted. This information will be uscd to
identify which stacks at LANL require cffluent
monitoring under the EPA regulations.

Scc Appendix D for additional information on
modeling doses under 4 CFR 61,

6. Doses from Diiect Penetrating Radistien. No
dircct pencirating radiation from Laboratory eperations
was detected by TLD monitosing in off-sitc arcas. The
only off-sitc TLD mcasurcments showing any cffect
from Laboratory operations were those taken north of

-6

LAMPF. These were duc to aitborne cmissions. as
discusscd above. On-site TLD mcasurcments of exter-
nal penetrating radiation reflected Laboratory opera-
tions and did not represent poiential exposure to the
public. During previcus ycars, a poicntial 2 to 3
mrem/yr (0.02 to 0.03 mSv/yr) dosc to the public
occurred (o members of the public using the DOE-
controlled road passing by TA-18. This potcntial dosc
did not cxist during 1990 because of curailed
opcrations al TA-18.

The on-sitc TLD station (Station 24, Fig. 7) ncar the
northcastern Laboratory boundary recorded an above-
background dose of about 27 mrem (.27 mSv). This
dose reflects  direct radiation from a  localized
accumulation of Y’Cs on scdimenis transported from
TA-21 before 1964. No onc resides near this location
at this time.

TLD stations at White Rock (Station 12) and at
Shell (Station 10) had anomalous readings during 1990.
As will oc discussed in Section IV, these readings were
investigated with a ficld survey, which included identi-
fying what radionuclides causcd the clevated reading.
The clevated readings were obscrved at these stalions
while the surveys were conducied. Elevated levels of
naturally accurring radioactivily, particularly 214Bi and
214ph, were obscrved at both locations.  These
radionuclides were identificd by collecting in-situ
gamma spectra at cach location with a high-purity
germanium detector. These radionuclides arc naturally
occurting and are not associated with any LANL oper-
ation.

7. Doses to Individusls from Treated F.(Muents.
Al this time, discharged, trcated cfflucnis do nod flow
beyond the Laboratory boundasy but arc retained in the
alluvium of the receiving canyons (Scc. VI). These
treated cffluenis are monitored at point of discharge;
their behavior in the alluvium of the canyons below
outfalls has becn studicd and is monitored annually
(Hakonson 1976a, 1976b; Puntymun 1971, 19744
Scc. VI).

Small quantitics of radioactive conlaminants trans-
poried during criods of heavy runoff have been
measured in canyon sediments beyond the Laboratory
boundary in Los Alames Canyon (Fig. 5). Calculations
made with radiological data from Acid-Pucblo and Los
Alamos canyons (ESG 1981) indicatc a minor cxpusure

/




LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

w100 0 £100 £200 E300 €400 £500 E600
R } 1 i ) ] 1 T
N300
& —~| N300
oy ‘4 -,
' ’ L oen e
N200 [— .
©s ® 0@ 200
LOS ALAMOS [
s
N100 |— J_.,Q.Qo-, .4‘ q ’0\ ) ! ,
/ ®’ -.s' @ | —| N100
" @ ’@ i
, . ?') . ‘e, .'."-\ J
) Q é .
- o R S
.,, @.’ ~o o °
/ Ve,
Voman - . Seowm "' .
e R A -
$100 \-~‘0® , _-_'1 @ ‘-
N, . "y " wuie $100
~ L . ROCK
N / PAJARITO ;
\ e
S$200 |~ ‘-‘ ‘..‘
\s‘ LEGE' | 5200
: ] . TLD Lo'a..cnmEn ,
\~ 4i10:.mental Network
$1% ~  ==eese LabBoundary \ @TLDLocabc.tNum’m,
[}
0 * 2 3 4awm 8 TLD Location in l'm
t—r—t T ILAMPF Network |
l { i 1 L. 1 |
w100 4 €100 €200 €300 E400 €500 €600

Fig. 7. Thermolumincscent dosimcter (TLD) locatr as on of ncar the Laboratory siti..

- pathway to man from these canyon sediments (cating
liver from a stecr that drinks watcs from and grazces in
lower Los Alamos Canyon). This pathway could
potentially result in a maximum committed cffective
dose equivalent of (0.1 mrem (0.001 mSv).

8. Doses to Individuals from Ingestion of Food-
stuffs. Data from sampling of produce, fish, and honey
- during 1990 (Secc. VII) were used to estimate doscs
reccived from cating these foodstuffs. All calculsted

1.7

cffectiv. dose cquivalents arc 0.1% of DOE’s 100
mrem/ys (1 mSv/yr)standard (Appendix A).

Fruit and vegetable .amples were analyzed for six
radionuclides (’H, VCs, tofal uranium, Y4Pu, and
D20Py).  The maximum committed cffcclive dose
equivalent that would result from ingesting onc-fourth
of an annual consumption «.¢ fruits and vegetables (160
kg) from an off-site location was 0.13 mrem (0.0013
mSv). This dosc is 0.3% of the DOE's PDL for pro-
tecting members of the public (Appendix A).
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Ingestion ot produce collccted on-site is not a sig-
nificant exposurc pathway because of the small amount
of cdible material, low radionuclide concentration. .1
limited acecess 1o these foodstuffs.

Fist samples were »..alyzed for VSr, Cs, natural
uranium, ?¥Pu, and 1924Py. Radionuclide concentra-
tions in fish from Cochili Reservoir, the sampling
location downsircam frem the Laboratory, arc com-
parcd with concentrations in fish taken from Abiquiu
Rescrvair upstream.  The maximum cffective dosc
cqstivalent 1o an individual cating 21 kg of fish from
Cochiti Rescrvoir is 0.04 mrem (0.0004 mSv), which is
<0.1% of DOE’s 100 mremvyr (1 mSv/yr) standard
(DOE 1990a). Maximum organ dosc is 0.08 mrem
(0.0008 mSv) to bone surface.

Trace amounts of radionuclides were found on site
in honcy. The maximum cffcctive dose equivalent one
would get from cating 5 kg of this honcy, if it were
madc available for consumption, would be 0.06 mrem
(0.0006 mSv), which is N.06% of DOE's 100 mrcm/ys
(1 mSv/yr) standard.

9. Collective Effective Dose Fquivalents. The
1990 population collective cffective dose cquivalent
attributable to Lataatory operations to persons living
within 80 km (50 mi) of the Laboratory was calculated
to be 3.1 person-tem (0.031 person-Sv). This dase is

<0.1% of the 70000 person-rem (700 person-Sv)
cxposuse from naty. ... background radiation and <0.1%
of the 11 000 person-rem (110 person-Sv) cxposure
from mcdical radiation (Table 111-3).

The collective dosc from Laboratory operations was
calculatcd from measured radionuclide cmission rates
(Table G-2), atmospheric inodcling using mcasurcd
mcicorological data for 199, and population data
bascd on the Burcau of Census count (Table 11-1 and
Appendix D).

The collective dosc from natural ba-kground radia-
tion was calculaled using the background radiation
«vels given above. For the population living within the
80 km radius of the Laboratory, the dosc from mcdical
and dental radiation was calculated using a mean
annual dosc of 53 mrem (0.53 mSv) per capita. The
population distribution in Tablc 113 was uscd in both
ihese calculations to obtain the total colkective dosc.

Also shown in Tablc 111-3 is the collcctive cifective
dose cquivalent in Los Alamos County from Laboratory
opcrations, natural background radiation, and medical
and dental radiation.  Approximately 707 of the tolal
colfective dose from Lahoratory operations is to Los
Alamos County residents.  This dose is <0).1% of the
collective cffective dose cquivalent from background
and 0.2% of the collective dose from medical and
dental radiation, respectively.

Table 111-3. Estimated Collective F.fTective Dose
Fquivalents during 1990 (person-rem (person-Sv))

Los Alamos County 80 km Region

Fxposure Mechanism (18 200 persons) (213 000 persons)®
Total caused by Labofatory relcasces 2.2 (0.022) 3.1 (0.031)
Natural background -

Nonradon® 2500 (25) 27 000 (270)

Radon 3600 (36) 43 000 (430)

Total causcd by natural sources of radiation 6100 (61) 70 000 (7060)
Diagnostic medical exposurcs (~53 meemvye/person) 1000 (10) 11000 (110)

Sncludes doses reported for Los Alamos County.

PCalculations arc bascd on TLD measurements. They include a 207 reduction in cosmic radiation from
shiclding by structurcs and a 30 reduction in terrestsial sadiation from self-shiclding by the body (NCRP

1987a).
NCRP (1987a).
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€. Risk to wn Individual from Labui=tory Releases

1. Estimating Risk. Risk estimates of possitic
health clfccts from radiation doses . the public
resulting from Laboratory operations have been made
to providc perspective in interpreting these radiation
doscs. These calculations, however, may ov :restimate
actual risk for low-LET (lincar encrgy transier) radia-
tion. The NCRP (1975a) has wamed that "risk esti-
mates for radiogenic cancers at low doscs and low dose
rates derived on the basis of lincar (proportional)
cxtrapolation from the rising portions of the dose inci-
dence curve at high doses a=d high dosc rates . . . can-
not be cxpect Jd 1o provide realistic estimates of the
actual risks from low-level, low-LET radiation, and
have such a high probability of ovcrestimating the
actual risk as o be of only marginal value, if any, for
purposes of realistic risk-benefit evaluation.”

Low-LFT radiation, which includes gamma rays, is
the principal type of envitonmental sadiation resulting
from Laboratory operations.  Estimatcd doses from
high-1 ET radiation, such as nculron or alpha particle
radiation, are less than 3% of cstimated low-LET radi-
“ation descs. Conscquently, risk cstimates in this report
may ovcrestimate the true sisks,

Risk cstimates uscd here are bascd on two recent
feports by the National Rescarch Council’s Committee
on the Biological Effccts of fonizing Radiation (BEIR
1V 1988, BEIR V 1990). These reports incorporate the
results of the most current rescarch and update risk
cstimales in previous surveillance rcports that wese
bascd on the work of the JCRP. The proccdures used in
this report for the risk estimates are described in more
detail in Appendix D.

2. Risk from Natura! Background Radiation and
Medical and Dental Radiation. During 1990, persons
living in Los Alamos and Whitc Rock received an aver-
age cffcctive dose cquivalent of 137 meem (1.37 mSv)
of nonradon radiation (principally to the whele body)
from natural sources (including cosmic, tesresttial, and
seil-irradiation sources, with allowances for shiclding
and cosmic neuiron cxposurc). Thus, the added cancer
maortality 2 ttributable to natural, whole-body mdia-
tion in 1990 was 1 chance in 16 000 in Los Alamos and
Whitc Rock.

\_
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Natural background radiation also includes expo-
surc {o the lung from 22°Rn and its decay products (sce
above) in addition to exposure to whole-body radiation.
This exposure to the lung also carrics a chance of can-
cer mortality because of natural radiation sourc:s that
were nol included in the estimate for whoic-body radi-
ation. For the background cffcctive duse cquivalent of
200 mremvys (2 mSv/ys), the added risk because of
cxposure to natural 222Rn and its decay products is |
chance in 14 000,

The total cancer monality risk from natural back-
ground radiation is 1 chance in 8 000 for Los Alamos
and White Rock residents (Table 1-2).  The additional
risk of cancer mortality from cxposure to medical and
dental radiation is 1 chance in 43 (06).

b
s

3. Risk from laboratery Operstions. The risks
calculated above from natural background radiation and
medical and dental radiation can be compared with the
inceemental risk caused by radiation from Laboratory
opcrations. The average doscs (o individuals in Los
Alamos and White Rock because of 1990 Laboratory
activities were 0.11 and 0.15 mrem (0.0011 and
0.0015 mSv), respectively. These doses are cstimated
to add lifctime risks of about 1 chance in 21 000 000 in
Los Alamos and 1 chancc in 15 000 000 in Whi' - Rock
to an individual’s risk of cancer montality (Tabic §-2).
These risks are <0.3%¢ of the risk attributed to exposure
10 natural background radiation or 1o medical and den-
1al radiation.

For Amcricans, the average lifctime risk is 2 1-in-4
chance of contracting cancer and a 1-in-S chance of
Jying of cancer (EPA 1979). The Los Alamos incrc-
menial risk altributable fo Laboratory operations is
cquivalent to the additional cxposure from cosmic rays
a person would get from flying in a commercial jet air-
craft for 30 minulcs at an altitude of 9 100 m (30 000
f1) (NCRP 1987h). The cxposurc from Laboratory
operations o Los Alamos County residents is well
within variations in expoure of these people to natural
cosmic and (crrestrial sources and ghobal (zlfout. Fos
cxample, the amount of snow cover and variability of
the solar sunspot cycle can explain a 10 meem (0.1
mSv) diffesence from year to year (NCRP 1975b).

/
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IV. MEASUREMENT OF EXTERNAL PENETRATING RADIATION

Levels of external peneirating radistion (iecluding x and gamma rays and charged-
particle contributions from cosmic, terrestrial, and manmade sources) are monitored in the

los Alamos area with thermoluminescent dosimeters (T1.Ds).

The only houndary or

perimeter measurements showing an effect attributable (o Laboratory operations were those
from dosimeters located north of the l.os Alamos Mesan Physics Facility (a lincar particle
accelevator). These TLDs showed an above-background radiation measurement of about 6 2
3 mrem in 1990, less than the dose messured in 1989. Some on-site measurements were
ahove background levels, as expected, reflecting research activities and waste marsgement

operations at the [ aboratory.

A. Background

Natural) external penctrating radiation comes from
tcrrestrial and cosmic sources. The natural terrestrial
componcat results from the decay of 9K and of
radionuclides in the decay chains of 2XTh, 2'U, and
14U. Natural terrestrial radiation in the Los Alamos
arca is highly variablc with time and location. During
any year, external radiation levels can vary from 15%
10 25% al any location because cf changes in soil
moisturc and snow covcr (NCRP 1975b). There is also
spatiaf variation because of diffcrent topugraphics and
soif and rock types from arca to arca (ESG 1978).

The cosmic source of natural ionizing radiation
increascs with clevation because of reduced shiclding
by the atmosphere. At sca Ievel, it produces measurc-
menils bet'veen 25 and 30 mrcm.yr. Los Alamos, with a
mean clevation of about 2.2 km (1.4 mi). rercives about
60 mrem/yr from the cosmic compencnt.  Howcever,
regional locations range in clevation from about 1.7 km
(1.1 mi) >t Espadola to 2.7 km (1.7 mi) at Fenton Hill,
resulting in a corresponding range beiween 45 and 90
mrem'yr for the cosmic component.  This component
can vary 257 because of solar modulations (NCRP
1975b).

Fluctuations in natural background ionizing rudia-
tion make it difficult 10 detect an increase in sadintiim
levels from manmade sources. This is especially tnsc
when the size of the increase is small relalive 1o the
magnitude of spatural fluctuations.  Therclore, 1o

N

1'/-1

measure conlributions lo cxtcral radiation from the
opetation of the Los Alamos Meson Physics Facility
(LAMPF), arrays with 48 TLDs (12 stations, 4 TLDs
per station) for cach array have bren deploycd ncar
LAMPF and in background arcas.

B. Environmentsl T1.I) Network

Lrvels of external penctrating radiation yincluding x
and gamma rays and ckarged-pasticle contributions
from cosmic. tcrrestrial, and manmade sources) in the
Los Alamos arca arc mecasured with TLDs in thicr
independcnt nctworks.  These nctwarks are used in
mcasute radiation lcvels (1) at the Laborat. ¢y and
regional arcas, (2) at the Laboratory bossndary north of
LAMP®, and (3) at lJow-level radioactive waste
management arcas.

The environmental nciwork consists of 40 stations
divided into 3 groups. The segional ~roup consists of
four locations, 28 to 44 km (17 to 27 mi) from the
Latoratory bounvary i the neighboring communitics
of Espafiola, Pojeaque, and Santa Fe, as weil as at the
Featon Hill Sitc 30 km (19 mi) west of Los Alames.
The off-sitc perimeter gsoup consists of 12 stations
within 4 km (2.5 mi) of the boundary (Fig. 7). Within
the Laboratory, the on-site group is composed of 24
locations (Fig. 7). Dctails of the methodology for this
nciwork are found in Appendix B.

Annual averages for the groups were gencerally
highcs in 199 than in 1989 (Fig. K). closc 1o th.
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Fig. 8. Thermoluminescent dosimeter (TLD) measurements (including contributions
from cosmic, terrestrial, and Laboratory radiation sources).

averages obscrved in 1988 and consistent with the
variability in natural background obscrved at these
stations. An increase in the TLD rcading was noted in
two stations trsulting from a change at the beginning of
1990 at scveral monitoring locations within cach
station. The increase was determined by indcpendent
measurement 1o be from an increase in  natural
terrestrial exposure (sec Scction 1X, M.2.). Regional
and perimeicr  stations  showed no  staiistically
discerniblc incrcase in radiation levels attsibutable to
Laboratory operations (Table G-3). Annual measure-
menis al off-sitc stations ranged from 89 to 180 mrem.
Some comparisons provide a uscful perspective for

cvaluating thesc mea~rements. For instance, the aver-

age person in the United  States  reccives  about

1988 1989 1990
YEAR

53 mrenvyr of radiation from medical diagnostic
proccdures (NCRP 1987a). The DOE's public dose
limit (PDL) is 100-mrem/yr cffective dose reccived
from all pathways, and the dose reccived by air is
restricted by EPA’s (cffective dosc) standard of
10 mrem/ys (Appendix A). Thesc values are in addi-
tion to thasc from normal background, consumer prod-
ucts, and medical sources. The standards apply to
focations of maximum probablc cxposurc to an
individual in an off-site, uncontrollcd arca.

C. TLD Network at LAMPF

This nctwork monitors cxtemal radiation from
aithbornc  activation  products  (gases, particles, and

/
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Table 1V-1. Doses Measured by TLDs at On-Site
Waste Disposal Areas during 1990

Number Doses (mrem)

Area of T1.Ds Mean Minimum Maximum
A 5 115 107 119
B 14 124 112 134
C 10 133 119 160
E 4 129 117 145
F 4 114 106 118
G 27 162 127 404
T 7 139 114 256
U 4 133 123 145
Vv 4 116 111 123
w 2 118 116 120
X 1 97 - —

AB 10 114 108 122

vapors) released by LAMPF, TA-53. The prevailing
winds are from the south and southwest (Secc. II).
Twelve TLD sites are located downwind at the
Laboratory boundary north of LAMPF along 800 m
(0.5 mi) of canyon rim. Twclvc background TLD sitcs
are about 9 km (5.5 mi) from the facility along a
canyon rsim near thc southern boundary of the
Laboratery (Fig. 7). This background location is not
inflacnced by any Laboratory extcmal radiation
sources.

The TLDs at the 24 sites are changed cach calcndar
quarter or more ofien if LAMPF’s operating schedule
indicates the necd (start-up or shutdown of the acccler-
ator for cxicnded periods midway in a calendar quar-
ter). The radiation mcasurcment (above background)
for this nctwork was about 6 = 3 mrem for 1990. This
value was oblaincd by subtracting the annual mcasuse-
ment taken at the background sites from the annual
measurement faken at the Laboratory’s boundary north
of LAMPF (Appendix B). The value measured this
year is less than that measured in 1989 (Fig. 2). The
annual cmissions of mixed activation products from

N
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LAMPF also decreascd (Table 1-3) and is rcflected in
the boundary measurements.

D. TLD Network for 1.ow-1.evel Radioactive Waste
Management Areas

This network of 92 locations monitors radiation
levels at one active and 11 inactive low-level radioac-
live waslc managemient ascas. Thesc wastc manage-
ment arcas arc controllcd-access arcas and thus are not
accessible 1o the gencral public. Active and inactive
wastc arcas arc monilored for external penctrating radi-
ation with arrays of TLDs (T7blc 1V-1). Averages at all
sitcs were higher than the average for the perimeter
neiwork. However, the range of values at most sitcs
largely overlapped thosc found at perimeter and
regional stations (Tables IV-1 and G-3). The extremes
at Area G (the active radioactive wasic arca) and Arca
T (an inactive waste area) have been noted in previous
years. These data reflect the results of past and present
radioactive wasle management activilics.
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V. AIR MONITORING

Alrborne radioactive emissions were monitored at 88 Laborstory release points. The
largest airborne release was 123 400 Ci ($ 565 800 GBq) of short-lived (2- to 20-minute hslf-
lives) air activation products from the l.os Alamos Meson Physics Facility during its
operation from May 26 through October 26, 1990. A significant decrease was observed for
all sirborne radionuclide efMluents released in 1990 compared to 1989,

Alr is routinely sampled at several locations on-site, slong the | ahoratory perimeter, and
in distant areas that serve as regional background stations. Atmospheric concentrations of
tritlum, ursnium, plutonium, ameticium, and gross beta are measured. The highest
measured annual sverage concentrations of these radioactive materials were less than 0.1 %
of the concentrations that would cause DOE’s public dose limits to he exceeded.

A. Airborne Radloactivity

1. Introduction. The <ampling nctwork for
ambicat airborne radioactivily consists of 28 conlinu-
ously opcrating air sampling stations (sce Appendix B
for a complete description of sampling procedures).
The regional monitoring stations, 28 1o 44 km (18 10 28
mi) from the Laboratory, are located at Espadola,
Pojoaque, and Santa Fc (Tabic G-4). The data from
these stations are used as reference points for deter-
mining regional background levels of atmospheric
radioactivity. The 13 perimeter stations are within 4
km (2.5 mi) of thc Laboratory boundary. Three
perimeter stations were added in 1990, up from ten in
1989.  Twclve on-sitc stations are within the
Laboratory boundary (Fig. 9, Table G-4).

Natural atmospheric and fallout radicactivity levels
fluctuate and affect mcasurcments made during the
Laboratory’s air sampling progsam. Wosldwide back-
ground airbomc radioactivity is largely composed of
fallout from past atmospheric nuclear weapons tests,
natural radioactive constitucnts from the decay chains
of thorium and uranium attachcd to dust particles, and
matcrials resulting from inlcractions with cosmic radi-
ation (for cxample, natural (ritiated water vapor
produccd by interactions of cosmic radiation and stable
walter). Background radioactivity concentrations in the
atmosphcre are summarized in Table G-5 and are uscful
in intcrpreting air sampling data.

N
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Particulate matter in the atmosphcee is primarily
causcd by the resuspension of soif that is dependent on
curtent mcicorological conditions. Windy, dry days
can increase the soil resuspension, whereas precipita-
lion (rain or snow) can wash out particulate matter in
the atmosphere. Consequently, there are often large
daily and scasonal fluctuations in airhome radioactivily
concenirations caused by cha..ging meicorological
conditions.

2. Airhorne Emissions. Radioactive airbome
cmissions are monitored at R8 lLaboratory discharge
locations. These emissions consist primarily of filtesed
exhausis from glove boxes, experimental facilitics,
operational facilitics (such as liquid waste treatment
plants), a nuclear rescarch reactor, and a lincar particle
accelerator at the Los Alamos Meson Physics Facility
(LAMPF). The cmissions rececive  appropriate
treaiment belore discharge, such as filiration for
particulate matter and calalytic conversion and adsorp-
tion for activation gascs. The quantitics of airbome
radioactivily relcased depend on the type of rescarch
activitics and can vary markedly from year lo year
(Figs. 10-12).

During 1990, the most significant selcases were
from LAMPF. The amount rclcascd for the cnlire ycar
was 123 400 Ci (4 565 800 GBq) of air activation

products (gases, particles, and vapnrs) (Tables 1-3 and
G-2). This emission was about 80% of that in 1989, but

J
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was within the range of variation scen over the last few
years (Fig. 12). The principal aitbome activation
products (hall-lives in parenthescs) were C (20 min),
N (310 min), 14O (71 ), 19O (123 s), 41As (1.83 h),
192Au (4.1 h), and 19Hg (9.5h). A list of sclecicd
nuclides and their half-lives is given in Tabl: G-6.
More than 95% of the radioactivity was from the }'C,
BN, 140, and O nadioisotopes, whose radioactivity
declines very rapidly over lime.

_ Alithone tritium cmissions decrexsed to 60% of the

Q)O Ci (532 800 GBq) relcased "~ 1989 10 6 400 Ci
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Fig. 9. Locations on or ncar the Laboratory sia: for sampling aishorne radionuclides.

(276 800 GBq) relcascd in 1990 (Tabic 1-3). Mixed
fission products decrcased in 1990, retuming to levels
obsesved prior 1o the 1989 unplanncd relcase from
TA-48 (1 150 uCi in 1988, 435 000 uCi (16 GBq) in
1989, 2nd 1 O8S uCi (40 MBq) in 1990). Spailation
product releases were obscrved for the first lime in
1990 at TA-48 j2Ci (37000GBqg)]. Spallation
products include As-72, As-73, As-74, Sc-75, and
Bs-17. ,

in sddition to releases from facilities, some

depleicd uranium (uranium consisting primarily o(/
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Fig. 10. Summary of tritium releases (airborne emissions and liquid effluents).
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Fig. 11. Summary of plutonium releases (airborne emissions and liquid cffluents).
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Fig. 12. Airbome activation product e;nissions (principally, 1°C, $1C, 1IN, 18N, 140,
130, 41Ar) from LAMPF, the Los Alamos Mcson Physics Facility (TA-53).

1)) is dispessed by cxperiments that use conventional
high explosives. About 52.1 kg (115 Ib) of depleted
uranium was uscd in such cxperimenits in 1990 (Tablc
G-7). This mass contains about 0.02 Ci (740 MBq) of
radioactivily.  Most of the dcbris from these
cxperiments is deponited on the ground in the vicinity
of the firing siles. Limitcd cxpecrimental data show that
no more than about 10% of the depleted uranium
becomes airthome (Dzhl 1977). Dispersion calculations
indicate that resulting airbome concentrations are in the
samc range as that for concentrations attribusable to the
natural abundance of uranium that is resuspended in
dust particles originating from the carth’s crust.

The EPA limits radiation doscs from aithome
radioactive emissions to 10 mrem/yr according to seg-
ulations under the auspices of NESHAP (National
Emission Standards for Hazardous Air Pollutanis, EPA
1989¢). As discussed in Scc. ll1, the maximum individ-
ual doscs causcd by Laboratory eperations during 1990,
~ which principally resulted from relcases of air
activation products from LAMPF, were estimated to be

\_
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8.1 mrem to the whole body. These doses were 81% of
the EPA fimit of 10 mrenvyr.

3. GGross Beta Radioactivity. Gross beta analyses
help in cvaluating gencral radiological air quality.
Figurz 13 shows gross beta concenirations at a regional
sampling location (Espafiola, Station 1), about 30 km
froin the Laboratory, and at an on-sitc sampling loca-
tion (TA-59, Building OH-1).

4. Tritium. In 1990, the regional mean (0.5 x 10-12
KwCUmL) was statistically significanily lower than the
perimeter anaual mean (4.1 x 10 !2 uCi/mL) and the
on-site annual mean (5.3 x 10-12 uCimL) (Tablc G-8).
This difference seflects the slight impact of Laboratory
operations. The TA-54 (Station 22) annual mcan of
16.4 x 10-17 uCi/mL was the highest annual mean
observed in 1990. The highest concentration obscrved
in 3%, month was also at TA-54 (48.2 x 10-12 uCi/mL).
This station is Jocated within the Laboratory boundary
in an area where H-contaminated waste is disposed.
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Fig. 13. Atmospheric gross beta activily af a regional (background)
station and an on-site station during 1990.

These tritium  concentrations are <0.1% of the
concentration guides for tritium in air, based on DOE's
derived air  concentrations for  conirofled  arcas
(Appendix A).

S. Plutonium and Americium. Of the 104 air
sample analyscs performed in 1990 for 2Py, only three
were above the minin wum defectable limit of 4 x 10-18
uCimL.  The highest concentration occurred at
Barranca School (4.2 [£.1] x 10-1% uCi/mL) and repre-
scnts <0.1% of the DOE’s derived air concentration
guides for 2*Pu in uncontrollcd arcas, or 2 x 10-34
uCimL (Appendix A). The results of the P9Pu
analyses are presented in Table G-9.

The 1990 annual means for 22%Py concentrations
in air for the segional (0.9 x 10-!® uCi/mL), perimeter
(3.2 % 10~ uCi'mL), and on-site (1.8 x 10-'8 uCi/mL)
stations were all fess than 0.1% of the derived air con-
centration guides for controlled or uncontrollcd arcas
(Appendix A). The maximum conceniration was
obsc-~d at the 48th Street Station (13 [1.8] x 1018

\_

uCml). The concentration was 0.1% of the desived ais
concentration guide for uncontrolicd areas.

Mcasured concentrations of 24Am were all less
than 0.1% of the derived air concentration guides for
controlicd and uncontrollcd arcas (Appendix A).

Detailed results are given in Tables G-9, G-10, and
G-11.

6. Uranium. Because uranium is 3 naturally occur-
ring radionuclide in soil, it is found in airborme soil

‘particles that have been resuspended by wind of

mechanical forces (for cxample, vehicle of construction
activity). Asa result, uranium concentrations in air are
heavily dependent on the immediate envitonnicat of the
ais sampling station. Stations wity relatively higher
annual averages or maximums are in dusty arcas, where
heavice accumulation of dust on filters results in
increased amounts of natural uranium in the samplcs.
The 1990 annual mcans for uranium conceniralions
in air (or regional, perimeter, and on-site stations were

/
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114 p/m?, "3 pg m?, and 42 pg/m-, respectively (Table
G-12). Al measured annual mcans were <0.1% of the
concentration guides fog uranium in controlicd and un-
controlled arcas (Appendix A). No cffects attributable
to Laboratory operations were obscrved.

B. Nonradioactive Chemicals in Ambient Air

I. Acid Precipitation. The Laboratory operates a
wct deposition monitoring station located at Bandclier
National Monumcent (Scc IX.E). This station is pant of
the National Atmospheric Deposition Program (NADP)
nctwork. The NADP is an indcpendently operated net-
work of moniloring stations located throughout the
Unitcd Statcs that are designed o measure regional
deposition rates. The samples are collected following
standardized procedures and chemically characterized
by the NADP Central Analytical Laboratory.

2. Ambient Air Monitoring. Because the Los
Alamos arca is remote (rom latge metropolitan arcas
and major sources of air pollution, cxicnsive monitor-
ing for nonradioactive air pollutants has not been
conducted.  In 1990, the Laberatory operated an
ambicnt air monitoring sation scuth of TA-49 and
adjacent to Bandclicr National Monument. Data have

been collected for ozone, PM .. nitrogen dioxide, and\

sulfur dioxide. The data and appropriate standards as.
summarized in Table V-1. Tablc G-13 presents data on
beryl'ium concentrations.

3. Tosic Alr Pollutant Sampling Program.
D-iring 1990, the Laboratory designed a short-term,
intensive toxic air pollutant sampling program. This
program was designed to address the complex terrain
and metcor Mogy of the arca, the low levels of aithomne
chemical emissions from the Laboratory operations,
and potential interterences from Los Alamos cominu-
nity emissions. Three classes of target chemicals were
addressed in the plan: inorganic acids, mclals, ard
organic vapors. These chemical classes ase sopresen-
tative of the types of cmissions fi. n the Laboratory.
Five sampling locations have been identificd as sites for
air samplers.  Four were chosen to be downwind of
major Laboratory cmission sources; onc is upwind of
all Laboratory arcas. This study will be conducted
catly in 199]1. It will provide a dctailed and compre-
hensive evaluation of the impact of the Laboratory’s
chemical emissions on ambicnt air quality. These data
will be used to guide any future air quality studics.

Table V-1, Comparison of Bandeller Site Measured Values with Ambient Air Quality Standards

Federal Standards Measured

- Aversging New Mexico ,

Pollutant Time Unit  Standsrd Primary Secondary Concentrations
Sulfus dinxide Annual arithmetic mecan ppm 0.02 0.03

24 hours® ppm 0.10 0.14

3 hours?® ppm 0.05

PM,, Annual arithmetic mean  pz/m® 50 50 142

24 hours pg/m’ 150 150 _ 22
Osonc 1 hour Ppm 0.06 0.12 0.12
Nitrogen dic ‘de  Annual arithmetic mean ppm 0.05 0.053 0.083

’ 24 houns?® ppm 0.10

*Sampicr began opcration in sccond quarter of 1990; values based on dats for sccond, third, and fourth quarters of 1990,

\_ /
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Vi. WATER, SOIL, AND SEDIMENT MONITORING

Surface waters and groundwaters, soils, and sediments were sampled and analysed to
monitor dispersion of radionuclides and chemicals from [aboratory operations.
Radionuclide and chemical concentrations in water from areas where there has been no
direct release of treated efMuents evidenced no chservahle effects caused by l.aborstory
operalions. ‘The ckemical quality of surface walers from areas with no eMuent release
varied with seasonal fluctuations. ‘The quality of water and sediments in and downstream
from the release ureas reflected some impact from Laboratory operations, bul these waters
are not o source of municipal, industrial, or sgricultural water supply. All concentrations in
water sampled outside the laboratory boundary were less than 7% of Department of
Energy’s guides.

Most regional and perimeter soll and sediment stations contained radioactivity at or near
background levels. Concentrations that did exceed background were low and were princi-
pally associated with sediments from areas where, historically, untreated and treated dis-
charges have heea relessed. Concentrations of plutonium in sediments from regional reser-

h

volrs on the Rio Chama and Rio Grande reflected worldwide fallout.

A. Groundwater Protection Managenient
Program

Groundwater resoutee management and protection
at Lo Alsmos is focused on the main aquifer under-
lying the region (sec Sec. IL.C of this repost: "Geology -
Hydrology™).  The aquifer has been of paramount
importance (o Lon Alames since the days of the post-
Waorld War 11 Manhattan Engincering District when the
Atomic Encegy Commission {AEC; nceded 1o develop
a reliable water supply. The U. S. Geological Survey
(USGS) was cxtensively invoived in oversecing and
vonducting various studics for development of ground-
watcr supplics stasting in 1945-46. Studics specifically
aimed at profecting and monitoring groundwatcer quality
were intiated as joint cfforts between the AEC, the Los
Abimeos Scicntific Labogatory and the USGS in about
tode,

The long and comprchensive fecord of daia indi-
cates that DOE operations at the Los Alimos National
Labogatory have not sesulicd in any contamination of
the main aguifer. The controlicd development and pro-
duction of the water supply have not resulied in any
significant deplction of the resource as there is no
widespread major decline of the picsomettic sutlace of
the aquifes. Deawdowns are localized in the vicinity of

Qprs‘dudiun wells, acasly complete tecoverices are

U .
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observed when wells are shut down for  routine
maintcnance.

The carly groundwater management clforts evolved
with the growth of the Laboratory to become the cus-
rent Groundwater Proicction Management Program that
addresses cnvitonmental monitoring, resource mae-
agement, aquifcr protection, and geohydrologic investi-
gations.  Esscntially all of the action chkements required
by Depariment of Encrgy (DOE) Order 54X).1 as parnt
of the Groundwatcr Protection Management Program
have been functioning at the Laboratory for varying
lengihs of time. Formal documentation for the pro-
gram, e “Groundwater Protcction  Management
Program Plan.” was prepared by HSE-8 of the
Laboratory and issucd by the Los Alamos Arca Office
of the DOE in April 1990. Scvcral hundred reports and
atticles documcent the program clemcnts and the data
germmane to groundwalcr and the related Los Alamos
cavitonmental sctling. '

The groundwater quality menitoring descnbed in
this scport is the cusrent evolution of the program that |
was initiatcd by the U.S. Geological Survey for the
AEC in 1949. Groundwater monitoring of the main
aquifer at |.os Alamos was implementcd as an integral
part of the comprchensive menitoring of shallow allu-
sk pramdewater in canyons, sutface wales, soils, and

/
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scdiments. These other media are indicators of poten-
tials for groundwater contamination and document the
range of possiblc pathways. Appendix B of this report
summarizes the sampling methodology; and Appendix
C summarizes analytical chemistry methodology. Each
of the appendices provides refesences 1o more detailed
quality assurance documentation. This section includes
bricf descriptions of groups or types of sampling loca-
tions. Data on buth radiochemical and noneadiological
analyses are summarized in this section; and refctences
to detailed data tables in Appendix G ate provided.

Groundwater resource maonitoring routinely docu-
meats conditions of the water supply wells and the
main aquifcs as part of the overall Groundwatcr
Protection Management Program. This information is
documented in an annual scrics of rcports providing
detailed records of pumping and watce-level measure-
ments. The most recent teport in this scrics is entitled
"Watcr Supply at Los Alamos During 1988,°
(Purtymun, 1989%). A bricl summary of water produc-
tion in 1990 is included in Sec. VIILE.6.

B. EfMuent Quality \

In recen: years, treated cffluents containing low
levels of ridioactivily have been released from the cen-
tral liquid waste treatment plant (TA-50), a smaller
plant scrving laboratorics at TA-21, and a sanitary
scwage lagoon sysiem scrving Los Alamos Mcson
Physics Facitity (LAMPF) at TA-53 (Tables 1-3 and
VI-1 and Figs. 10, 11, 14). In 1989, thc low-lcvel
radioactive wasic siream was scparatcd from the sani-
tary system at TA-53 and directed into a total tetention,
cvaporalive lagoon. In 1990, theee were no sclcascs
from the TA-21 plant or the TA-53 total rctention
lagoons.

Efflucnt-associated radionuclides do cxist off-sitc in
Puchlo and Los Alamos Canyons (Fig. 5). As dclailed
in subscquent scctions, concenirations of radionuclides
in water generally decreasc from the point of dischasge.
The concentrations of radionuclides in all off-silc
waters are less than 7% of DOE'’s guides. Thus, these
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Table VI-1. Quality of EMuent Released from the TA-50
Radiosctive Liquid-Waste Trestment Plant in 1990
Activity Mean
Released® Concentration
Radionuclide (mCi) (nClml.)
H 12000 59 x 104
HMn 1.3 6.2 x 10)-8
83T NCq 119 5.6 =107
7S¢ 33 2.5x 106
MR 308 24 %10
1A WSy 253 1.2 x 104
wy 04 1.9 x 10-8
INMCs 12.5 5.9 x 10-¢
™y 0.07 342100
24py 02 9.9 x 10-°
1%9.240py 0.6 2.7 x 108
HiAm 2.7 1.3x 107
Total 12852
Mesn
Nonradioactive Concentration
Constituents (mg/1.)
Cd* 4.3 x 104
Ca 241
a 97
Total Ce® 2.8 x 102
Cub 0.2
F 1!
Hg? 3.6x10¢
Mg 6.3
Na 591
{ oad 2.1 x 102
2n® 0.1
CN 0.2
coD 3
NO,-N 297
PO, 0.2
TDS 2550
pH® 7.1-78
Total cfflucnt volume = 2.11 = 107 L.
*As repuricd on DOE (orm F-5821.1.
PConstitucnts regulated by the NPDES permit.
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above-background measurements Jdo not exeeed any
regulatory or guideline levels established to protect the
genceral public and the cnvisonment.

Total activity rclcased in 19960 (abous 13 Ci) was
onc-third of that relcased in 1989 (abnut 42 Ci, Table
1-3). The decrcase resulied because no cfflucnt was
discharged from the TA-53 lagoons. The climination
of discharges was the result of madifications to the TA-
53 lagouns 1o scparalc sanilary and industrial waste
watcrs.  Efflucnts from TA-50 arc discharged into the
normally dry stream channed in Mortandad Canyon,
where surface flow has not  passed beyond the
Laboratory s boundary since the plant began operation
in 1963 (Table VI-1).

(. Radiochemical and Chemical Quality
of Surlace Water and Groundwater

1. Background. Surfacc waters and groundwalers
from regional, pesimcter, and on-sitc stations are mon-
ifored to provide routine surveillanee of Labosatory
operations (Figs. 15 and 16, Tablc G-14). Concentra-
tions of radionuclides in cnvironmental watce samplcs,
whether within the DOE site boundary or off-site, 2rc
comparcd with derived concentration guides (DCGs)

/ ENVIRONMENTAL SURVEILLANCE 1990 \

for ingested water caleulated from DOE's public dose
limits (Appendix A).  Derived concentration guides do
not account for accumulating mechanisms that may
cxiM in cnvitonm.: 2tal pathways. Conscquently, other
media such as sediments, soils, and foodstuffs are also
monitcred (sec suhscyucnl scctions).

Concentsations of radioactivity in samples of water
from the watcr supply wells completed in the Los
Alamos main aquifer arc comparcd to New Mexico
Environmental Improvement Division (NMEID) and
Environmental Protection Agency (EPA) drinking wa-
ter standards or 10 the DOE derived concentration
guides applicable to DOE drinking walcr sysicms,
which are more restrictive in a few cases (sec Appendin
A).

Routine chemical analyscs of water samples have
been catricd out for many constilucnts over a numbcr
of ycars. Although surface watcr and shallow ground-
waler are not sources of municipal of industrial watcs
supplics, results of these analyses are comparcd with
NMEID and EPA drinking watcs standards (maximum
concentration levels [MCLs)), as these arc the most
testrictive rclated to potential waler usc.

2. Regiunal Stations. Regional surfacc watcr sam-
ples were collected within 75 km (47 mi) of the

Laboratory from six stations on the Rio Grande, Rio
Chama, and Jemcez River (Fig. 15). The six watcr sam-
pling stations were located at USGS gaging stations.
These watcrs provided baseline data for radiochemical
and chemical analyses in arcas teyond the Laboratory
boundary. Stations on the Rio Grande were at Embudo,
Otowi, Cachiti, and Bernahillo.

The Rio Grande at Otowi, just cast of Los Alamos,
has a dnrinage area of 37000km?2 (14 300 mil) in
southern  Colorado  and  northern New  Mexico.
Discharge for the periods of sccord (1895~1%S and
1909-19%9) has ranged from a minimum of 1.7mY/s
(60 113/s) in 1902 10 693 mY/s (23 300 f13/s) in 1920,
The discharge for watcr year 1989 (October 1988
through Scpicmber 1989) sanged from 8.4  mJs
(298 (1/s) in Scptember to 115 m's (3070 f197s) in
April (USGS 1990)

The Rio Chamu s a tributar. 10 the Rio Grande

Fig. 18. Rcgional susfacc walcr, sediment, and
soil sampling locations.

N

upsircam from Los Alamos (Fig. 15). At Chamita on
ihe Rio Chama, thc drainage arca above the satio is
B143km? (314 ni‘) In nothern New  Mexico,
together with a small arez in southern Colorade.  Since

vi.d
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Fig. 16. Surface water and gmundwalcf sampling locations on and ncar the Laboratory site.

1971, somc flow has resulted from  transmountain
diversion water from the San Juan drainage. Flow at
the Chamita gage is govemed by release from several
reservoirs.  Discharge at Chamita Juring watcr year
19%0 anged from 1 e /s (35 (19/5) in Junc to 69.3 m¥/s
(245000.)in \pril.

The sation a2 Jemcs on the Jemes River drains an
arca of the Jeines Mountains west of Los Alamas. The
Fenton Hitt Hot Dry Rock Geathermal Facility : TA-57)
is lowzicd within this drainage. The drainage arca is

smail, about 1 220km? (471 mi’). During watcr year
1989, discharge 1-nged from 0.3% m/s (12 11/s) in
Junc and July 10 §1.9 m¥s (422 11)/s) in March. The
tiver is a tsibutary 10 the Rio Grande downsiscam from
Lon Alamaos, ,

Sutfacc waters from the Rio Grande, Rio Chama,
and Jemez River arc used for istigation of crops in the
valleys, both upsircam and downsiream from Lo
Alamos. These tivess sun theough recreational arcas on

State and Federal land.. /
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/ d. Radiochemical Analyses.  Sun e

samples from regional stations were coliected in April
1990, Tritium. cesium, plutonium, nd total uranium
activity levels in these waters were foa (Tables V-2

wales

and G-15). Samples collected dowastream on the Rio
Grande from the Laboratory showed no effect from the
Laboratory's operation.  Sampling sesults in 1990
exhibited no major diffcrences from those in 1989,
Maximum concentrations of radioactivity in regional
surface water samples were well below DOE's DCGs
for public dosc.

b. Chemical Analvses.  Surface waler samples
from regional stations were collected in Apnd 199).
Maximum concentrations in regional water samples
were well below drinking water standards (Tables V.3
and G-16). There were some variations from previous
years” results. These fluctuations are causcd by chemi-
cal changes that accur with variations in fischarges at
the sampling stations. This is normal, and no inference
can be made that the water quality at these stations is
Jeteriorating.

3. Perimeter Stations. Pcrimcter stations within $
kn (2.5 mi) of Lon Alamos included surface waler Ma-
hons at Lan Alamos Reservoir, Guaje Canyon, Frijoles
Canyon, and thrce springs (La Mesita, Indian, and
Sacred Springs).  Other pesimcter siations were in
White Rock Canyon along the Rio Grande just cast of
the Laboratory. Included in this group were stations at
22 springs, foug strcams, and a sanitary clfluent relesic
arca(Fig. 16 and Tablc G-14).

Los Alamos Reservoit, in upper Lan Alamen
Canyon on the flanks of the mountains wost of Lo
Alamion, has 3 capacity of S1 000 m? (3. ac-fi) and a
dranage arca of 17 km? (h 3 mi<) above the infake,
The reservoit s used for storage and recreation. Walct
flows by gravity through about 30 km (6.3 mi) of water
lines for irrigation of lawns and shrubs at the
lLabaratory ‘s Health Rescarct. Labutatory (TA-43), the
Lin Alamos High School, and the Univenity of New
Mcxico’s Lan Alamos Branch

The station in Guaje Canyon is below Guajc
Rescrair, which is located in upper Guaje Canyon and
has a capacity of %6 m? (0.7 ac-1t) and a drainage arca
above the intake of about 14km? (5.6 mi2). The
rescrveont is used for diversion father than Morage, as
flra in the canyon o mantained by perenniol \prings.

o

N
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Water flows by gravity through 90 km (5.6 mi) ol
watcr lines for irrigation of Fawns and shrubs at Los
Alamos Middie School and Guaje Pines Cemetery. The
stream and reservois ane also used for recreation.

Watcer lines from Guaje and Los Alamos reservoirs
arc not a parnt of the municipal or industrial walcr sup-
ply at Las Alamos. They are owned by DOE and oper-
ated by Johnson Controls Waorld Services  Diversion
[ irrigation is usumily from Mas through October.

Sutface water flow in Frijoles Canyon was sampled
at Bandclicr National Monument Mcadquarters. Flow
in the canyon is from spring discharge in the upper
reach of the canyon.  Flow decreases as the stream
cronses Pajarito Platcau because of seen~ge and cvapo-
transpiration loases.  The drainage #'ca above the
monument headquarnicrs is about 35km’ (17 mi?)
(Purtymun 19%(1a).

La Mcsita Spring is cast of the Rio Grandc, whereas
Indian and Sacred Springs arc west of the siver in Jower
Los Alamos Canyon.  These springs discharge fsom
fauits in the siltdones and sandstones of the Tesuque
Formatton and from ~mall scepage arcas.  Total dis-
charge at cach spring is probably less tran 1l
(10.3 gal.ss).

Petimcter stations in White Rick Canyon are com-
poscd of {rur groups of springs. The springs discharge
{rom the main aquifer. Three groups (1. 11, and 1)
have similar, aquifcr-related chemical quality. Watcr
from these springs is from the main aquifcr bencath the
Pajatitr Platcau (Purtymun 1980b).  Chemical quality
of Spring 3B (Group [V) reflects focal conditions in the
aquifcr discharging through a fault in volcanics.

Frur stecams that flow into the Rio Grande were
alvr sampled  Stecams in Pajarito, Water, and Ancho
Canyons arc fcd from Group | springs. The stream in
Frijoles Canyon at the Riv Grande is fed by a spring on
the flanks of the mountains west of Pajasito Platcav and
flows :hrough Bandclics National Monumcnt to the Rio
Grande.

Teeatca sanitary cfflucnt from the community of
Whitc Rock was samplcd in Mortandad Canyon at its
confluence with the Rio Grande.

Dctailcd results of radiochemical and chemical
analyses of samples collected from the perimelc.
Mations are shown in Takles G-17 through G-21.

a. Radiichemical Analvses. Mceasusements of
tritium, cesium, plutonium activity, and tofal usanium
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Table VI-2. Maximum Concentrations of Radioactivity in Surface Waters und Groundwaters frum OfT- and On-Site Stations
Number of
Ntations " 13Cs Total Uranium Npy Imepy,
Sampled  10-*pCiml.)  (10-* Ci/ml.) (L) (10-* uCimlL) (10-* uCimL)
Analytical Limits of Detection 0.7 0 1.0 0.1 0.1
OffSite Stations (Uncontrolled Areas)
Derived concentration guide (DCG)? 2060 3000 8O0 90 30
Regional 6 04 (0.3)° 2 (63) 3.1(0.2) 0.013 (0.015) 0.012(0.007)
Perimeter
Adjacent 6 05 (93) 208 (136) 188 (2.7) 0.013 (0.010) 0.009 (0.009)
White Rock 29 0.6 (0.3) 167 (%4) 3t 3.1 0.069 (0.019) 0.021(0.013)
Off-Site Stations Group Summary
Maximum conceatration 0.6 (0.3) 208 (136) 31 3.0 0.069 (0.019) 0.021 (0.013)
Maximum conceatration as 3 0.03 68 39 <0.17 <0.07
percentage of DCG
On-Site Stations (Controlled Areas)
Noaefftuent Release Areas
Ground water (main aquifer) h 035 (03) 209 (98) 0.6 (0.1) 0.028 (0.013) 0.028 (0.015)
Surface water 3 03 (0.3) 127 (88) 0.2 (0.v) 0.008 (0.012) 0.118(0.031)
Obtservation wells (Pajanito Canyon) 3 0.1 (0)) 132 (97 1.2 (0.2) 0.027 (0.012) 0.027(0.019)
Efflucat Release Areas
Acid-Pueblo canyons 6 0.3 (0.3) 162 (96) 25 (0.1) 0.009 (0.015) 0.360(0.044)
DPR—Los Alamos caayons 8 3 «0 122 (9S) 6.6 (0.7) 0.036 (0.019) 0.393 (0.050)
Sandia Cawyon 3 04 (0.3) 35 (63) 1.1 (0.1) 0.029 (0.016) 0.012(0.012)
Mortandad Canyon 7 190 (20) 288¢(110) 4.8 (0.1) 0.705 (0.058) 2.65 (0.137)
On-Site Stations Group Summary
Maximum concentration 190 (20) 288¢(110) 4.8 (0.1) 0.70$ (0.058) 265 0.137)
Maximum concentration as a 95 9.6 0.6 1.8 88
percenage of DCG
I8cc Appendix A.
*Coynting unceraintics are in parentheses.

thns concentration was measured in water an site. The water is confined within the Laboratory boundary.
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Table VI-3. Maximum Chemical Concentrations in Surface Waters and Groundwaters
from Regional and Perimeter Stations (mg/1.)

Number of
Stativns Ca Na 1 ¥ NON  TDS®
Reiivr 'Stations
v Chama | 61 3 7 0.3 0 366
R Srande 4 51 50 2 0.5 0.3 356
1. 2 River 1 40 k1] 28 0.6 «<().} 336
' et Stalions
i Lace watce 3 12 10 57 02 4.9 164
©rngs 3 44 38 13 0.5 8.2 746
~hitc Rock Canyon '
“sroup 1 8 47 n 6 0.7 1.3 226
Group 11 11 3 29 41 0S 1.2 254
Sroup NI 2 37 83 59 1.2 0.9 308
Group tV ! 28 140 4 0.7 28 328
Strcams 4 42 16.5 46 0S 08 198
Sanitary cfflucns | 40 92 s 0.5 73 400
Drirking Water Standard®
(for comparison) — - 250 4.0 10 500
#Fotal dissolved solids.

PNMEIB (1988) and EPA (19%9).

in samples collccted at perimeter statioms were low,
well clow DOE’s DCGs for public cxposuse (Tables

VI-2,G-17, and G-19).

b. Chemical Analyses. Maximum chemical con-
cenirations in samples from the perimeter stations are
shown in Tables VI-3, G-1£., G-20 and G-21. Chemical
concentrations in watcr samples from 22 springs and
{our strcams in White Rock Canyon varicd stightly bus
showed no major changes from cencentrations recorded
for the previous year (Table G-20).  Additional
mcasutements of trace melals were initiated 1n 1990 on
these samples, sesults are presented in Table G-21).
Even though nonc of these walers ate used for watcs
supply. maximum concentrations were below standards
that apply o drinking wates.

4. On-Site Stations. On-sitc sampling stations arc

Qpcd by location in (1) noneffluent relcase arcas and

(2) cfflucnt rclcasc ascas (arcas that receive, or have
received, treated industrial or sanitary cfflucnts) (Fig.
i6, Tablc G-14).

a. Noneffluent Release Areas. On-site, non-
cfflucnt sampling statiome consist of scven decp test
wells, three surface watcr sources, and thece shallow
obscrvation wells. The decp test wells are completed
into the main aquifer.

Tewt Wells | and 2 arc in the lower and middle
trcaches of Puchlo Canyon. Depihs 1o the top of the
main aquifcr arc 183 m and 231 m (594 {1 and 758 i),
respectively.  The pumps in Test Wells 1 and 2 were
down for repairs in 1990, and watcr from the wells was
not sampled. Test Well 3 in the midrcach of Los
Alamas Canyon has a depth of 228 m (748 ft) to the top
of the main aquifer. Test Wells DT-SA, DT-9, .nd DT-
10 arc at the southem cdgc of the Laboratory. Depths
to the top of the main aquilcs arc 359 m, 306 m, and

/
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CZ m (1180 f1, 1006 {1, and 109 f), respectively.

Test Welt 8 is in the mideeach of Mortandad Canyon.
The top of the main aquifcr here lics about 295 m (968
ft) below the surface,

These teat wells are construcied o seal out all water
above the main aquifer. The wells are used to monitor
for potential cffects that the Laboratory’s operation
may have on water guality in the main aquifcr.

Surface water samples are collected in Canada del
Bucy and in Pajarito and Water Canyons downstrcam
from technical areas to monitor the quality of runoff
froay these sites.

Thice shallow obscrvation wells were drilled in
T985 and cased through the alluvium (thickness about 4
m (12 £:]}) in Pajarito Canvon (Fig. (6 and Tablc G-14).
Watcer in the alluvium is pesched on the undeslying tulf
and is recharged through storm runoff. The uhscrvation
wells were constructed to determinc if technical arcas
in the canyon or adjacent mesas were affecting the
quality of shallow groundwater.

Radioch.mical concentrations from sutface walcr
and groundwater sources showed no effccts from
Laboratory  operations  (Tables V12 and G-22).
Concentrations of tritium, cesium, and plutonium were
at or below limits of detection.

Chemical quality of groundwalcs from the test wells
into the main aquifce reflected local conditions of the
aquifer around the well (Tables VI-4 and G-23).

Quality of sutface water and walcer in observation wells
in Pajarito Canyon varnicd slightly.  The cffect, if any,
was small and probably was the result of aatural
scasonal fluctuations.

b. tfluent Release Accas  On-site cffluc
release areas are in canyons that reccive, or have
received, trcated industrial or sanitary efflucnts. These
include DP-Los Alamos, Sandia, and Mortandad
Canyons. Also included is Acid-Pucblo Canyon, which
is a former on-site relcase arca for industrial cfflucnts.
Acid and a portion of Pucblo Canyon (Fig. §) arc now
on Los Alamos County .and to a point about 1 190 m
(3900 ft) west of the Los Alamos-Santa Fc County
Linc (Fig. 16). Acid-Puchlo Canyon received untrcated
and treated industsial cfflucnt, that containcd residual
radionuclides from 1944 10 1964 (ESG 1981). The
canyon also reccives freated sanitary cffluent from Los
Alamos County Bayo scwagc lrcatment plant in the
middle reach of Pucblo Canyon. Increascd discharge of
sanitary cfflucnt from the County trcatment plant in
19%0) r~sulted in  perennial flow in the lower reach of
Pucblo Canyon and flow into Los Alames Canyon
duting most months of the ycar. During the peak irsi-
gating scason (mid-Junc through ca/ly Angust), the
redisction in treatment plant discharge because of cfflu-
ent diversion for golf course irvigation and highe
cvapoiranspiration climinated flow into Los Alamos
Canyon.

Table Vi-4. Maximum (hemicsl Concentrations in Surface Waters and
Groundwaters from (On-Site Stations (mg/1.)

Number of
Stations Sampled Ca Ns «l F NO, N  TDS
Ground Water
(main aquifer) S 23 14 3 04 0.6 422
Surface Water 3 25 33 » 0.7 0.9 288
Observation Wells
(Pajarito Canyon) 3 20 36 19 0.01 0.4 612
Drinking Water Standard ®
—_ - 250 4.0 10 500

(for compatison)

\‘NMHB (198 and EPA (1949),
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Watcr occurs scasonally in the alluvium, depending

on the volume of surface flow from sanitary cfflucnts
and storm runoff. Hamilton Bend Spring, which in the
past dischasged from alluvium in the lower rcach of
Pucblo Canyon, was dry all of the ycar in 1990 because
there was no discharge from the Laos Alamaos County
Puchlo scewage treatment plant. The primary sampling
sations are surface water Mations at Acid Weir, Puchblo
1, Pucblo 2, and Pucblo 3 (Table G-14). Two other
sampling stations agc located in the middle scach (Test
Well 2A) and lower rcach (Test Well 1A) of Puchlo
Canyon. Test Well 2A (drilled 1o a depth of 40.5 m
{133 6t]) penctrates the alluvium and Bandelicr Tuff
and is compleicd into the Puye Conglomerate. Aquifcr
tests indicate that the pesched aquifer is of limiicd
extent. Mcasurements of water levels over a period «f
time indicate that the perched aquifer is hydrologically
connected to the strcam in Puchlo Canyon.  Perched
walcr in the basaltic rocks is sampled from Test Well
1A and Basali Spring further castward in lower Los
Alamos Canyon. Recharge to the perched aquifer in
the basalt occurs ncar Hamilton Picnd Spring. Travel
time for water from the recharge asea ncar Hamilion
Bend Spring to Test Well 1A is estimaied tabe - 10 2
months, with another 2 to 3 months required to reach
* Basalt Spring.

DP-Los Alamos Canyon has reccived trcated
industrial cfflucnts, which contain some radionuclides
and somc sanitary clflucnt from trcaiment plants at TA-
21. Treated indusirial cfflucats were released into the
canyon between 1952 and 1984, [n the upper reaches
of Los Alamos Canyon (inove station LAO-1), there
were occasional scleaws of cooling water from the
rescarch reactor at TA-2. Los Alamos Canyon has also
feccived discharge in privious years from (he ‘agoons,
al LAMPF (TA-53). On the flanks of the rmountains,
Los Alamos Reservoir impounds runoff from - .oramelt
and rainfall. Strcam flow from this impoundmeni ipto
the canyon is intcrmittenl, depen Jent on precipitation lo
cause sunoff 1o scach the Laboratory boundary at State
Road 4.

Infiltcation of treatcd cfflucnis and natural runoff
from the strcam channcl maintains a shallow body of
waler in the alluvium of Los Alamos Canyon. Waicr
lcvels are highest in late spring from snowmelt runoff

QJ in latc summer from thundershowers. Water levels

\

decline during the winlcr and carly summer, when
storm runoff is at a minimum. Samplit g stations con-
sist of two surface water stations in DP Caryon and six
obscrvation wells completed into the alluvium in Los
Alamos Canyon (Table G-14).

Sandia Canyun has a small drainage arca that heads
on Pajarito Plaicau at TA-3. The canyon reccives
conling tower blowdown from the TA-3 powcr plant
and treated sanitary cfflucats trom TA-3.  Trcated
cfflucnts from the TA-3 sanitary treatment plani form a
peseanial stream in a short reach of the upper canyon.
Only during hcavy summer thundcrshowers in the
drainage arca docs strcam flow reach the Laboratory
boundary at State Road 4. Two monitoring wells in the
lower canyon just west of State Road 4 ind'cate that no
perched watcer is in the alluvium in this arca. Three sue-
face watcr sampling stations in the reach of the canyon
coniain perennial flow (Table G-143).

Monandad Canyon has a small drainage arca that
also heads at TA-3. Industrial liquid wastes containing
radionuclides are collected and processed at the indus-
trial waste treatiment plant at TA-50. Aftcr treatment
that removes most of the radioactivily, the cfflucnts are
released into Mortandad Canyon. Vclocity of watcr
mavement in the perched aquifer zanges from 18 m/day
(59 fvday) in the upper reach to about 2 m/day
(7 fuday) in the lower reach (Purtymun 1974c, 19R3).
The top of the main aquifcr is aboul 290 m (950 ft)
below the perched aquifcr. Hydrologic studics in the
canyon began in 196). Sincc that time, there has been
no surface water flow heyond the Laburatory’s
boundary because the small drainage arca in tX= upper
pan of the canyon sesulls in limited runoff and because
a thick scction of unsaturated alluvium in the lower
canyon allows rapid infiltration 2ad storage of runoff
when it does occur.  Moniloring stations that were
sampled in the canyon this year consist of one surface
watet station, Gaging Station | (GS-1) and six
observation wells in the vhallow alluvial aquifer. Al
times, wells in the lower reach of the canyon ate dry.

An additional special set of waler samples was
collected from sclected existing observation wells and
adjacent new ones instatied in Puchlo, Los Alamos, and
Monandad: Canyons under  conditions  of the
Laboratory’s Rescurce Conscrvation and Recovery
AcUHazarcous & Solid Wasie Amendment pcrmil/

VEi-th
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risucd by the EPA in March, 1990. Results of this
special study arc summarized in Scction X, G of this
wport.

Acid-Puchlo, DP-Los Alamos, Sandia, and Mur-
tandad Canyons all contain surface water and shallow
groundwater with measurable amounts of radioaciivity
(Tablcs Vi-2 and G-23). Radionuclide concentrations
from treated cfflucnls decreased down gradient in the
canyon because  of dilution and  adsorption  of
radionuclides on alluvial sediments. Surface water and
shallow groundwatcr in these canyons are niot a source
of municipal, industrial, or agricultural watcr supply.
Only during perixads of heavy precipitation or snowmelt
would waters from DP-Los Alamos or Sandia Canyons
extcnd beyond Laboratory boundarics and reach the Rio
Grande. The increased flow from the County-operated
Bayo sanitary scwage treatment plant this ycar resulicd
in flow in Pucblo Canyon across the DOE propeny and
into lower Los Alamos Canyon most days of all months
exce™ June and July. In Mortandad Canyon, there has
been no surface runoff 1o or across the Laboratory’s
boundary since hydrologic studics were initiated in
1964). This was three years before the treatment plant
at TA-50 began rclcasing treated cfflucnts into the
canyon (Purtymun 1983).

Long-term trends of radionuclide concentrations in
surfacc walcr in Pucblo Canyon (a former relcase arca)
is depicted in Fig. 17. These measurements were made
on samples collected at Station Puchlo 3 (No. 52 on
Fig. 16) which is a shont distance upsircam of the
conflucnce of Puchlo and Los Alamos Canyons. In
gencral there has been a decrease in Plutonium (238
and 239 total) over the thrce and a half decades, 10 the
point where mosl recent measutements are below
detection limits.  The tritium concentrations peaked in
1982 and have decreased over the ast ten yeans to
values typically obscrved in regional surface waters and
very ncar the detection limit of the methods of analysis.

Long-tcrm irends of radionuclide concenirations in
shallow alluvial groundwatcr in Mortandad Canyon
(current relcasc arca) is depicicd in Figuse 18. The
samples arc from obscrvation Well MCO-6, about mid-
way down the reach of the canyon that has been
alfccted by cfflucnts from the radioactive liquid waste
trcatment plant at TA-50. The plutonium (238 and 239
total) concentrations arc rclatively constant, fluctuating
up and down in response to variatione in the trcatment

Qm cfflucnt and storm runoff walcr Sat causcs some

dilution in the shallow alluvial water. The tritivin con-
centration has fluctuated almost in direct response o
the average annual concentration of tritium in the
TA-50 cffluent, with a time lag of about onc ycar.

Maximum chemical concentrations occurred  in
water samples taken ncar treated cfflucat outfalls
(Tabics VI-5 and G-25). Chemical quality of the water
gencrally shows lowcer concentrations of cfflucnt-
rclated chemical constituenis downstrcam  from  the
outfalls. High nitratc concentrations were found in
watcrs from Mortandad Canyon which reccives the
largest volume of industrial cfflucnts (Purtymun 1977).
Additional measurcnicnts of trace mctals were initiated
in 1990 on these samples; results are presented in Table
G-26. Although the concentrations of some chemical
consfitucnts in the walces of these canyons wete
clevated above natural background (because of indus-
trial and sanitary cfflucnts), the concentrations do not
cause concern because these on-site surface waters and
shallow groundwatcrs arc not soutces of municipal,
industrial, or agricultural water supply. Surface watce
flows from Acid-Puchlo and DP-Los Alamos Canyons
reach the Rio Grande only during spring snowmelt of
heavy summer thunderstorms. No surface runoff to or
beyond the Laboratory boundary has been recorded in
Mortandad Canyon since 1960 when obscevations
hegan.

S. Water Supply Wells. The main aquifer is the
only aquifer in the arca capable of municipal and
industrial water supply (Sec. Il).  Water for the
Laboratory and community is supplicd from 16 deep
wells in theee well fickds. The well ficlds ase on the
Pajarite Platcau and in canyons cast of the Laboratory
(Fig. 19). Scven test wells are also completed into the
main aquifcr. Monitaring of these production and test
wells provides an cxlensive coverage of the main
aquifcs in tesms of the capability to detect any effect of
Labotatory operations on the watcr quality.

The Los Alamos well ficld comprises four produc-
ing wells. Wells LA-6, LA-4, and LA-1 were not used
in 1990, and their pump houses were demolished in
1990 as the ‘nilial steps in phasing out of the Los
Alamos well ficld. Maost of the wells in the ficld had
reached the limit of cconomically uscful production
(Purtymun 1988c) and anticipated highway construc-
tion sched sled 1o start in 1991 will require discontinu-
ance of th: transmission line. Wells in the ficld range

in depth /rom 265 m to 610 m (870 f1 10 2000 ‘y

Vi-11
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Table VI-8. Maximun Chemical Concentrations in Water from
On-Site EMuent Release Areas (mg/l.)

SNMEIB (1988) and EPA (1989).

Muvenicnt of water in the upper 411 m (1 350 ft) of the
main aquifcr in this area is castward at about 6 m/yr (20
fuys) (Purtymun 1984).

The Guaje well ficld is composed of scven produc-
ing wells. Wells in this ficld range in depth from 463
mto 610 m (1 520 i to 2000 f1). Movement of watcr
in the uppee 430 m (1410 01) of the aquifer is
southcastward at about 11 avye (36 (Uye) (Purtymun
1984).

The Pajarito welt ficld is composcd of five wclls
ranging in depth from 701 m to 942 m (2300 ft to
J 090 ft). Movement of water in the upper 535 m
(1750 (1) of the aquilcr is castward at 29 nvyr (95
(uyr). Water for drinking and industrial use is also
obtained from a well at the Laboratory’s cxperimental
geothcrmal site (Fenton Hill, TA-57) sbout 45 km (28
mi) west of Los Alamos. The well is about 133 m (426
ft) decp, complcted in volcanics. _

Two ncw water supply wells were completed in
1990. These arc the finst wells in a new field deiig-
nated as the Otowi wcll ficld. A summary of the
drilling, casing, and test pumping is provided in Sec.
IX.H. Sampling of the distribution system to cenfirm
compliancc with Federal and State drinking wate: stan-

dards in the distribution system is discussed in Sec. -
VIILE.

a. Radioactivity in the Water Supply Wells. The
maximum radioactivily concentrations found in the
walcr supply wells and gallcry are shown in Tables
VI-6 and G-27. Analyscs of water from each of the .
le showced that concentrations of radioactivily with

Number of
Stutions Ca Ns 1 F NO,N TDHS
Acid-Pucblo Canyon 6 47 156 174 1.0 10.6 548
DP-Los Alamos Canyun 8 32 142 9% 13 0.7 882
Sandia Canyon 3 27 138 55 0.6 8Y 400
Muortandad Canyon 7 64 229 31 1.9 86.2 942
Drinking water standard?
(for comparison) —_ —_ 750 4.0 10 500

the exception of onc 137Cs measurement wcre below
the drinking water segulatury levels applicable to DOE
drinking water systems. The cesium mersurement for
Well LA-2 was about twice the DCG (Table VI-6 and
G-27) but is belicved 1o be a statistical outlicr as it is
about twice the standard deviation of the measurement
and was not confirmcd by the gross gamma measuse-
ment of the sample. Water in the distribution system
was in compliance with drinking water regulations (sce
Sec. VIILE).

A special sample was cullected for analysis of plu-
tonium isotopes by unique extra-tow-level mass spec-
trometric measurement  facilitics available in the
Isotope Geochemistry Group (INC-7) at Los Alamos
National atoratory. The sample was collected from
one of the rewly drilled production wcells, Otowi 4 near
the end of the aquifcr pumping test on April 4, 1990,
The larg: volume sample (approximatcly 200 L) of the
cliemically scparated and traced plulonium was
analyzed by state-of-the-art thermal ionization mass
spectitometry.  The results showed less than 0.00008
pCUL of 2%Pu, with the limit being constrained by the
value of the method blanks. This ¢ «cction limil is
about 1000 times smaller than levels detecied in
toutine radiochemical methods at LANL, which have a
detection limit of about 0.1 pCi/L for 239-240py. This
analyscs pushed the detection limits Jown by a factor
of 1000 below rny previous mcasusements.  No
evidence of the presence of any plutonism was found.
These results further confirm that operation of the

Laboratory over the years has had no effect on the mamj

VE12
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Fig 17. Pucblo-3, Tritium and Plutonium concentrations.

aquifer. The new production well Otowi 4 in panticular
is almost directly downgradicat from TA-21, where
solid¢ and liquid wastc. containing plutonium were
disposcd on the mesa lops in ycars past.

The long-term trends of the water quality in the
main aquilcr arc simple to summatize: no measure-
ments of radionuclides above detection limits (other
than an occasional analytical statistical outlicr) have
been made on wales samples from the production wells
or test wells that rcach the main aquifer. These is no
indication that any contamination of the main aquifcr

rocumd as a result of [ aboratory operations.

b. Chemical Quality of ihe Water Supply Wells.
The chemical quality of water from wells is within
EPA’s primary and secondary standatds (Tables VI-7,
G-28, and G-29). Two wells, LA-2 and LA-S, had pH
values (8.6) slightly exceeding the standard (8.5) lor
drinking water systems. Al othes parameters for all of
the wells were within standards applicable to the
distribution system.
The qualily of watcs from the wells varicd with
local conditions within the same aquifes (Tables G-23
and G-29). Waicr quality depends on well depih, -

/
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lithology of the aquifcr adjacent to the well, and yicld
from beds within the aquifer.

6. Transport of Radionuclides in Surface Runoff,
The majos transport of radionuclides from canyons that
have rcccived treated, low-level radioactive efflucnis
(Acid-Pucblo, DP-los  Alamos, and Monandad
Canyons) is by surface runoff. Radionuclides in the
¢ffluenis may become adsorbed or attached to sediment
partticles in Ihe sircam channels. Concentrations of
radioactivity in the alluvium are generally highest near
the treated cfflucat outfall and decscase downhill in the

&nym as the scdiments and radionuclides are

'\ ' ) 1
'"'Y"'f"VV'Y'VYYtWVYVVYVVT'Y'"""""U""Y"j

1980 1990 2000

TIME (yrs)

Fig. 18. MCO-6, Tritium and Plutonium concentsations.

transporicd and dispersed by other treated industsial
clflucnts, sanitary clfluents, and sutface runoff.

Natural surface runoff occurs in two modes: (1)
spring snowmell runoff occurs over a long period of
time (days) at a low discharge ratc and sc: ‘ment load;
(2) summer runoff from thundersiorms :wcurs over a
short period of time (hours) at 2 high dis :harge rate and
sediment load. In 1990, increased cfflucnt flow from
the Los Alamos Counly Bayo sanilary scwage trcat-
ment plant resulted in flow through the lower part of
Puchlo Canyon and into Los Alamos Canyon during
most of the year. This flow transported some of the

contaminated sediments out of Pucblo Canyon and inm/

V4



SI°1A

Table V16, Marimum Concentrutions of Radioactivity in Water from Supply Welks and the Distribution Systerm

Number of Total
Stations ‘H WCs Ursnium 18py imlaepy Gruss Alpha Gross Beta
Sampled  (10-¢3:CUml)  (10-°uCilml)  (ug/l)  (10-°,CUml)  (10-° uCiml) (104 jCiml)  (10-* uCimlL)
Analytical limits of detection 0.7 0 10 0.1 0.1 3 3
Maximum contaminant
level (MCL) 200 120% ne 1.6® 1.20 1% 508
Maximum Concentration in :
Supply wells (Los Alamas) 16 08 263 S6 ‘ 0.047 ‘ 0.0}1 3 39
Maximum Concentration as |
Percent of MCLS : 4 219 1?7 29 2.6 2 ™

*Maximum Contvminant Level (MCL), used for comparison only, sce Appeadix A; NMEIB (1988) and EPA (1989).
*DOE Derived Conceantration Guide applicable to DOE Drinking Water Systems, used for comparison only, (sc¢ Appendix A).
“The regulations arc applicable to water in the distribution system but are used {or comparison oaly in the case of individual supply wells.
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the lower reach of Lon Alamos Canyon.  This cfflucnt-
induccd flow from Puchio Canyon cntered Los Alamons
Canyon on mast days excepi for the period from abeout
mid-Junc to casly August, and typically extended to a
location betwcen Wells LA-6 and LA-2 in Los Alamos
Canyon ¢Fig. 19).

Nine samples of runoff collected from this Puctlo
Canyon flow ncar wheee the canyons join at State Road
802 were analyzcd for radioactivily in solution and sus-
pended sedimerts (Fig. 17). These runofl samples

Arate that pazzes uvf.
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Table VI-7. Maximum Chemical Concentrations in Water from Supply Wells

N

Supply  Percentage of
Standard® Wells Standard
‘umber of Stations 16
Chemical Constituents (mg/L)
Primary
Al 0.0 0.001 <2
As 0.05 0.04} 82
£ 1.0 0.088 9
Ca 0.0} 0.001 10
Cr (N8 0.028 56
F 4.0 3.2 80
Hg 0.002 <0.0002 <10
NO,(N) 10 0.1 1
Pb 0.05 0.027 54
Se 0.01 0.0m <10
Secondary :
a 250 15 6
Cu 1.0 0.100 10
Fe 03 0.069 23
Mn 0.05 0.008 10
SO, 250 33 21
Zn 50 0.237 <5
TDS 500 388 78
pH 6885 86 108

(scc Appendix A).

A special study, “Transport of Platonium in
Snowmelt Run-Off,” (Pustymun 1990a) was compicied
- and published in 1990. This study reported and inter-
preted data from mceasuzements of spowmelt runoff
from seven events occurring between 1 ¢ and 1986 in
Pucblo and Los Alamos Canyons  The may ¢
sions include the finding that ma plutonium moved Ly
* runoff in these canyons and reaching the R Grande is
transpoficd wilh scdiments at the mouth of Los Alamos
Canyon about 57% with suspended sediments and 40%
with bed sedimenis. A tntal of about 600 uCi of
pluionium was carricd to the Rio Grande by five of the
scven sudicd cvents.
Results of that special study were combined with

Qmmm mcasuremen’s described above for the

el

*Maximum Contaminant Levels (MCL) fof primary and wcondary drinking
watcr standards (NMEIB [ 1989] and EPA [19%9]) arc given for comparison unly

cffluent-supponed unoff in Pucblo Canyon during
1990 as the basis for cstimating transport of plutonium
into Los Alamos Canyon. The estimate of plutonium
transported in solution and on suspended sediments
from Pucbio into Los Alamos Canyon is presented in
Table VI-8. By compatison with the spring snowmelt
runoff we cstimate that bed load sediments probably
carticd two (0 thrce limes as much plixonium as the
dissolved and suspended sediment components. Thus
the total amount of plutonium iransport+d from Pucb'o
into Los Alamos Canyon could be as rauch as 4 000
uCi. The approximatc total of 1016 uCi carried in
solution and suspended sediment is about 20 times the
amount carried from Pueblo into Los Alamos Canyon

duting four spring runoffs mecasurcd in 1975, lm)

VI-17
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Tahle VI-& Plutonium Transport in RuaofV from Pucblo Canyon into Los Alamas Canyon

Nample py SWpy Suspeaded Total Estimated Assumed Estimated
Date - Dissolved Suspended Sediment Pu? How® Days of Transports
1990 10 Cuml. pCie L) (pLiL) (MG Flow - (wCi)
Mach 2 0.028 1.56 0.78 1.33 0.9 61 150.68
March I} 0.024 5.02 0.50 259 (1R 11 52.74
March 26 0.010 411 220 9.14 0.9 13 220.02
ApilY 0.024 4.67 0.59 284 03§ 14 §2.43
April 20 0.007 112 092 1.09 0.29 1 13.18
June 1 0.024 -4 -4 0.18¢ 0.18 1?2 SR
July 19¢ _ 11 66 0.00
August 7 0.032 368 0.96 3ss 0.16 R 15753
November 1S 0.076 8 0.87 2.87 043 29 135.02
December $ 0.093 3110 0.06 202 0.64 36 24.29
Total 1011

00881 IDINVINIAMNS TWININWNOUIANI
AHOLVYHOBY TYNOILYN SONVYTY 6§07

*+ Total Plutonium including both 3*Pu and >**Py in solution and on suspended sediments (Table G-2S).

® Estimated flow at the point where Pueblo Canyon flows under State Road 502 and joins Los Alamos Canyon. Fiow was cstimated on the basis of reported
avenge daily discharge from the Los Alamos County Hayo sewage treatment plant multiplied by a visually estimated fraction of flow reaching the State Road.

v Estimated tnmsport of total Plutonium in solution and on suspended sediments. Bed load was not measured, but based on comparison with snowmelt runeff
studies (Purtymun 1990a), can be estimated as tamporting two to three times as much plutonium as carried in solution and on suspended sediments.

4 Mass of sediment not recorded in laboratory analysis; Pu analysis was for total sample.

¢ This date of observziina is mpproximate midpoint of penod when flow past the State Road ceased or was very small. For purpose of estimating transport, the
cntire period from /1M through §/7/90 was comvidered to bave no flow.
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198RS, and 1986, I ostimated bed sediments are also
considered, the cfflucnt-creatcd sunoff during 1990
probably  carricd  about IR o 25 times as much
plutonium as the four spring runoffs,

The increased transport of contaminated sedimenis
from Puchlo Canyon is aot cxpected to have any sig-
nificant cffect on the concentrations of plutopium on
scdiments in Lower Laos Alamos Canyon.  This s
because the concentrations on sediments in Pucblo and
Lower Los Alamos Canyons have been similar for
many vears (ESG 1981). Howcever, there is an osti-
mated inventory of about 400 mCi of plutonium in
lower Puchlo Canyon, which is about 1010 15 times the
<36 mCi in DP and Los Alamos Canyons. Thus, there
may i an incsease in the total inventory in Lower 1o
Alamos Canyon because of the increased inputl froda
Puchlo Canyon.  Howcever, the stcady input from
Puchlo Canson is compatable (o amounts moved into
Lower Los Alamos Canyon from the upper pottions of
Los Alamos Canson.  For example, the special
snowmich study  (Purtymun  1990h) mcasured input
fzom the upper part of Lo Alamos Canyon as ranging
from K310 5275 000 hirig cight cevents between 1973
ind 14986, and <.t i 1400 pCu a ycar.
oo IBuidesdul g U ol foag petiods of
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f. Chgenic Analyses wh Surface Waler and
Groundwaler,  Sutfe : walcr and groundwatcr sam-
ples fur organic anals oy were collected from  the on-
site group of sunpling hwations (Tabie G-14, Frg in)
mcluding five deep groundwater locations, thive .
face water wwrces, ane perched wxice soutee i Puidvn

Pajatiter Canyon, Live of the water sepply wells in the

Qmi ficld, and the wv pesuncter sampling locations

Canyei. the three shatlow groundy ater howations in

Las Alsion ficld, the tao ncwly dnilled wells in the -
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including th-ce surface and three groundwatcr sources.
All samples were analyzed for 68 volatile ¢ mpounds,
71 semivolatile compounds, 19 pesticide compounds,
two herbicids compounds, and four polychlorinated
biphenyl (PCB) compounds (Table G-31). The limits
of quantification (1.0Qs) for these compounds are
given in Appendin C. Of the 3975 possible positive
tesults, four were found at levels above the LOQ. Only
those compounds that excecded the LOGQs are discussed
and shown in Table V1.9,

a. Volanle Compounds. Watcr samples from the
25 wations wcre analyszed for 68 target  volatile
compounds (Table G-31). Ne target compounds wete
found at levels abuve the LOQs.

b. Semivolatile Compounds. Watcs from the 25
stations was analysed for 71 semivolatile compounds
(Tablc G-31). The plasticizer bisg2-cihylhexyl) phtha-
latc was found in thice of the samples (Table VI-9) but
the same matcrial was found in blanks ard is attributcd
to laboratory contamination.

c. Pesticides. Water from 25 stations was
analyszcd for 19 pesticide compounds (Table G-31).
Nonc were found at levels excecding the LOQ.

d. Herbicides. Water from 25 stations was
analysed for four herbicide compounds; nonc werc
{ound at levels excecding the 1.OQ.

e. PCBy. Watce from 25 stations was analyzcd

for four PCB compounds; nonc excceded the LOG

vipt for one PCB compound (Aroclor 1260) at 0.5
i rogramel, in the Guaje sampic.

1. Radioactivity in Soils and Sediments

1. Background Jevels of Radinactivily in Soils
and Sediments.  Soil 2nd swdiment samples from
regional stations routincly collected and analyscd for
tadionuclides from 19738 through 1986 were used to
cstablish statistical timits for backgrozred levels of 4,
1°C, wtal uranium, 2Py, and $9<¥Py in nonhemn
New Mexico sl and  scdiments  (Table VI-9)
(Purtymun 3987a). The avcrage of the concentration
levels in these samples plus twice the standard devia-
tion was uscd to cstablish the upper limils of back-
grund  concentrations.  In 1994, samples were
collected from scven regivepal sorl stations and 11

_/
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Table VI-9. Water and Suil Samples that Exceeded the £OQs for

Volatile and Semivolatile Organic Coatapounds

Concentration 1.0Q
Station Compound (pg/l.) ng/l)
BWATERSAMPLES
Semivolatile Organic Compounds
Guajec Canyon Bis(2-cthylhexyl)phthalatc 285 2 K6 10
Indian Spring Bis(2-cthylhcxyl)phthalate 266 2 K 10
Otowi-4 Bis(2-cthylhexyl)phihalate 32 2 10 10
PCB Organic Compounds
Guaje Aroclor 1260 048 s 0. 0.4
SEDIMENT SAMPLES
Volatile Organic Compounds
Riv Chama Dichlordifluoromethans 115 = 3.5 10
Orow) Dichtorendiftunromethanc 104 2 3.5 10
Semivolatile Organic Cumpounds
w0 Chama Di-N Butylpathalate 1 Wl) s S0P 350
L mbudo Di-N-Butylphthalate 28 2 7MP - 330
Orowi Di-N-Bulylphthalate 190 =2 5707 KX
Santa Crus Di-N-Butylphihalate 210 = 63 330
Bematillo Di-N-Butylphthalatc . a0 =2 20 330
Frijoles Di-N-Butylphthalate 3700 =110 330

AN found in DMlanks at simiglas fevels.

regional sediment siations (Table G-32), and concen- Samples were collected from 1) wrdiment stations near
irations of radionuclides in samples from these regional the Laboratary boundary and al the confleenrce of cight
Mations were measured.  Results of the analyses are major canyons with the Rio Grande in White Rk
perscnicd in Tables VI-10 and G-33. See Appendix B Canyon (Figs. 20 and 21). Petimetes soil and wediment
for a de-cription of mcthods for collecting sl and ampling vaions are lisied in Table G-32, and Jeiailed
sediment samples. analytical results are given in Table G-34 for radi-
chemical and Table -39 for metals.

2. Perimeter Soils and Sediments. Samples are

=otmally collected from six soil stations within $ km

25 mi ' he i : .
(2.5 mi) of h‘,l" Halury perimeier A pfnccdml stations indicated that concenteations of tadionuclides
Qu fesulted in lons of these samiples in 1990,

_/

a. Radixchemical Analyses of Sediments.
Analyses of scdiment samples from the jsceis = tee
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Fig. 20. Soit sampling laxcations oa of near the Laboratory sifc.

were below  statistically established regional back-
ground levels (Table VI-10) except for two 17Cs, onc
1tal uranium, one P3Py, and two 299-240py samplcs.

b. Inorganic Analyses of Sediments. Samples of
the 10 pesimeter station sediments svece analyzed for
metals lisied under the Extraction Proccdure (EP)
Toxicity criteria for hazardous waste to determine if
theee might be any such contaminants found in canyon
scdimerty lzavine the Laboratory boundary. Analytical
labaratory mcthodofogy is desertved in Appendix C.

S (TN

N~

cveeeded oven sppts o hed th

¢. Organic Analyses of Sediments. Samples of
hed sediments were collected from the 12 perimeter
sedimen; stations, two cffluent release area stations,
and seven regional sediment slations, and wcre
analyzed for 68 volatile compounds, 71 semivolatilc
cowpounds, 19 pesticide compounds, two herbicide
compounds, ad four FCBs (Table G-39). Analytical
laborathry methodology is described in Appendix C.
Only those compounds with concentrations  that

exceeded the LOQ~ are discussed (Table VI-9).
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Fig. 21. Scdiment sampling locations on and near the Laboratory site.
(1} Volatile Compounds. Samples of sediments (3) Pesticide, Herbicide, and PO B Compounds.

from the 21 stations were analyzed for 68 volatile com-
pounds; two were reported at levels above the LOOS
{Table Vi-9 and Tabie G-39).

(2} Semuvolanle Compounds.  Samples of sedi-
ments fsom the 21 stations were analyzed for 71
semivolatile compounds. Only six stations had analy-
ses positive for these compounds, and only one com-
pound was reported at levels similar o those found in

Scdiments from the 21 sations were analyzed for 19
pesticide compounds, two herbicide compounds, and
four PCBs. All analyscs gave results below LOQs
(Tabie G-39).

3. On-Site Salls snd Sediments. Soil samples
were collected from 10 sations within  Laboratory
boundarics, and on-sitle sediment samples wers col-
lected from 24 stations within arcas that have received

\lhc bank for the mcthod (Table VI-9 and Table G-319).

trcated cfflucat (Tablc G-32. Figs. 20 and 21). /
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Table VI-10. Maximum Conceatrations of Radionuclides in Soils and Sediments

Number of
~ Sations *H 19C Totat Urunium IMpy miapy
Sampled  (10-¢):Ciyml.) (pCivp he'e) (pCip (pCivp)
Analytical Limits of Detection 0.? 0.1 0.3 0.002 0.002
Soils }
Background (1974— 1986)* s 7.2 109 34 0.005 0.025
Regivnal stations ? 08 (0)® 0.72 (U) 36 (1) 0.104 (1) 0.092 (1)
On-site stations 1 13 () 19 (2 — 0.004 (0) 0.056 (1)
Sediments
Background (1974—1086)* 10 — 0.43 44 0.006 0.023
Regional sations 9 04 (NNAX 071 (1) 33 () 0.004 (V) 0.004 (0)
Perimeter stations 20 82 (NAX 070 () $2(1) 0.014 (1) 0.069 (2)
On-site station (cMuent relcase arcas)
Acid-Pucblo Canyon 6 30 (A 068 (1) 4.0 (0) 0.054 (0) $17 ()
DP-Los Alamos Canyon 1n -— 143 @) 28 (0) 0.028 (6) 0.15 (8)
Mortandad Canyon 7 -— 274 (S) 50 (V) 748 (6) 168 (4)

The x + 25 (97.5% value) of background analyses for soil and sediments (l’unymﬁn 19872).
®Numbers in patentheses indicate number of stations exceeding the 97.5% dackground value.
¢No comparison period data available. -
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The conceniratisns were within the ranges observed
in previous ycars and did not indicate any ncw relcasces
(Tables VI-10 and G-36). Tritium at onc on-sitc station
(ncar TA-33), 137Cs at two stations (TA-50 and R-Sitc
Road), and 3%y at «mc siation (East of TA-53)
excecded the regional background limit by factors of
about 2 and arc considered statistical outlicrs with no
likcly unusual releases bheing indicated. The location
will be resampled during the next routine ecllection.

Thrce canyons (Acid-Pucblo, DP-Los Alamos, and
Monandad) contain  sediments  contaminated with
residual radioactivity from past of present fcleases of
cfflucnts (sec Scc. VI.C.4.h). As cxpected, the concen-
irations of radionuclides in these canyons exceed sia-
tistically established regional background levels (Table
VI-10). The concentrations in sediments from Pucblo
and DP-Los Alamos canyons gencrally decrcase down-
hill as the radionuclides age dispersed and mixed with
uncontaminated scdiments (Table G-36). Some of
these sediments are transported into the Rio Grande.
Theorctical estimates (ESG 1981), confirmed by actual
mcasurement (scc Scc. VI.D.4). show that the incre-
mental conlsibution to radioactivity in sediments from
Coxhiti Reservoir is a small percentage of the contribu-
tion atiributable 10 typical scgional background levels.
The resultant incremental doses through fond pathways
(sec Scc. VILC) arc wcell below DOE’s applicable
public dosc limits.

The concentrations in Mortandad Canyon also
decrease downgradicnt; however, no runoff has rcached
or extended past the Laboratory boundary since before
the TA-50 treatment plant stasicd operating in 1963,
(Sce also discussion of special sampling conducted on
San Hdefonso Pueblo, Scc. 1X.B.)

Samples of sediments from 24 of the on-site cfflu-
ent release area scdiment Mations were analyzed for
mctals listcd undee the EP Toxicity critesia for
hazardous waste to determine if there might be any
such contaminants found in cfflucnt release arcas.
Analytical laboratory methodology is described in
Appendix C. None of the analysis excecded, or even
approached the threshold criteria (Table G-37).

4. Sediments in Reylonal Reservoirs. Reservoir
scdiments were collecied from thice locations in the

o

~

Abiguiu Rescrvoir on the Rio Chama and three loca-
tions in the Cnchiti Reservoir on the Rio Grande south
of Los Alamos (Fig. 22). Scdiment samples were ana-
lyzed for P%Pu and 23%924Py using 1-kg (2-1%, dry
weight) samples (100 timcs the mass usually uscd for
analyses). Large samples increasce the sensitivity of the
plutonium analyses and are nccessary to cffectively
evaluate background plutonium concc: tralions  for
fallout from atmospheric tests.  Normal sample sizes
were used for analyzing fos IH, 137Cs, Sy, and 10tal
uranium (Table G-38).

The cesium concentration of 0.55 +/- 0.13 pCi’g
from the lower siation at Cochiti slightly exceeded the
satistically established background lcvel of 0.44 pCi/g
(Purtymun 1987a). The uranium concentration of
4.6 +/- 0.8 g pCi/g from the middic station at Cochiti
slightly excecded  the  statistically  cstablished
background level of 4.4 ug/g Samples that
occasionally cxcccd statistical limits are  expected
because of natural variability and do not necessarily
indicate contamination. This is supporied by the over-
al! pattern of cesium and sirontium cuncentrations in
samples from the rest of the stations, all of which were
below background (Table G-38).

Levcls of plutonium in samples collected in 1990
were similag 1o plutonium levels found in samples col-
lected in previous years, when the concentrations wese
consistently higher at Cachiti Rescrvoir than in Abiquiu
Reservoir (Tables VI-11 and G-3R).  Scdiments in
Cochiti Reservois (on the Rio Grande) contain a higher
percentage of fincs particles and organic matcrials than
do sediments from Abiquiu (on the Chama). These
characteristics cahance the cnpacity of scdiment to
adsorb plutoniurs and othes metal ions. Only onc of the
12 plutonium samples coliccted had concentrations that
excecded the statistically estahlished hackground level.
The sample from the uppes siation at Cochiti showed
concentrations of 0.0307 ¢Ci/g, to be compated with
the 97.5% background level of 0.023 pCi/g (Purtymun
19873). The average Jevels in both rescrvoins were

. among the lowest obsrrved since 1984. The isotope

ratios of D%u o 2Py were 19 in both reservoim,
cssentially identical with the average of about 20

observed in northern New Mexico.

Vi
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Fig. 22. Regonal reservairs for special sediment sampling.

A special  study, “Plutonium Depasition and
Distribution from Worldwide Fallout in Northem New
Mctico and Southern Colorado,” that provides a
broader scgional context for the reservoir sediment
mcasuicments was publishcd in 1990 (Purtymun
19906). This study was hascd on the radiochemical
analyscs of large samples (1 kg) of soils and sediments
collected between 1979 and 1987 (rom locations in
nosthern New Mexico and southemn Calorado. Data on
scdiments from Abiquiu and Cochiti previously pub-
lished in the anaual eavironmental susveillance at Los
Alamos reports ase included in the larges set of dala.
The resuits of the study are summarized in Tig 23. The
conclusions of greatest significance 1o interpreting the
current samples from Ahiquiu and Cochili rescrvoirs
(Table VI-i11) are (1) the average total piutonium
concentrations in Cochiti arc almost identical with the
concentrations found in the Rio Grande Rescrvoir in
Colorado, (2) all three of the resesvoirs on the Rio
Chama cxhibit slightly lower concentrations than found
in the Rio Grande Rescrvoir, and (3) the isotopic rativs
are casentially the same, with nearly complete overlap
of the statistical unceriaintics for all of the soil and

ENVIRONMENTAL SURVEILLANCE 990
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scdiment samples. These findings arc all consistent
with the intcrpretation of the source of the plutonium at
afl locations being dominantly from worldwide fallout.
The data from the 1990 samples (Table VI-11) fit the
patiern of concentrations and isotopic ratios found by
the study (Fig. 23). The Cochiti samples are very near
the long-term means for concentration and isotope
ratio; the Abiguiu samples were near the low cnd of the
concentration range, but only slightly below the
isotopic ratio mean.

Both the 1990 data and the special study support
ather observations and interprctations (ESG 1981) that
the contribution of plutonium carricd into the Rio
Grande by runoff through Los Alamos is a small frac-
tion of that atiributable to worldwide fallout on scdi-
ments in the Rio Grande. The levels of plutonium on
sediments in the Rio Grande represent a mixing of the
generally higher concenirations and isotopic ratios
obscrved on soils and sediments further north in the Rio
Grande drainage and the generally lower concentrations
and lower isotopic matios found in the Chama system
reservoirs and soils of New Mexico.  There is no
measurable increase in concentrations below Los
Alamos Canyon on the Rio Grandc; there is no measur-
able increase in isotopic ratio as would be expected if
the higher-conceniration, higher-ratio Los  Alamos
Canyon scdiments (Sec. VI.C.4.b and VI.C.6) were
making a large conlribution.

S. Transport of Radionuclides in Sediments and
Runoff from an Active Waste Management Ares
(TA-84). Radionuclides transported by sutface runoff
have an alfinity for scdiment particies attached by ion
exchange or adsorption. Thus, radionuclides in surface
runoff tend to concentrale in sediments. Nine sampling
stations were established in 1982 outside the perimetcr
fence at Arca G (TA-54) to monilor possible transport
of radionuclides by storm runolf from the wasic storage
and disposal arca (Fig. 24). The samples were
collected in August 1990 (Tablc G-40).

a. Radioactivity. Some mdionuclides are
transporicd from inc sutface at Asea G in suspended or
bed sediments. This contamination is from the land
surface and is not rclated to the wastes in the pits and
shafts. Mt is residual contamination in the land surface
that occurred during handling of the wastes  Tritium in
il moisture was about § to 10 times the background

V.28
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‘Table VI-11. Plutonium Analyses from Reserveirs on the
Rio Chama and Rio Grande (fCi/g)®

~

*Putty mun (198 7).

Ratio
epy 19 30p, (B9200p 208y
Abiyuiu Reservoir
1984 < () 0.7 (0.4) 12.7 (6.3) 18
1988 T (9) 0.7 (0.5) 88 (0.9) 12
1936 T (y) 0.3 (n.1) 7.5 (1.7) 25
1987 ' () 0.2 (0.1) 38 (3) 19
1988 T (s) 03 (0.2) 7.5 (2.6) 25
1989 T (%) 0.2 (0.6) 3.7 (09) 18
1990 Upper 01 (0.1 08 (0.1) 8
Middic 0.22 (0.06) 3.7 (0.2) 7
Lowcer 0.1 (0.1} 34 (09) 34
T (%) 0.14 (0.1) 26 (1.6) 19
Cochiti Reservoir
JURd T (y) 0.7 (L1 19.7(14.0) 28
1988 5 (8) L6 (0.6) 241 (23) 15
" 1986 T () 1.2 (0.5) 21.2 (6.1) 18
1987 0] 08 (0.7) 17.5(13.8) 22
1988 i) 1.7 (23) 211 (29) 7
1989 v (%) 25 (23) 493 (7.3) 20
1990) Uppes 1.6 (0.1) 307 (1.1) 19
Middle 1.1 (0.) 225 (1.4) 20
Lower 0.7 (0.1) 9.5 (0.4) 13
% () 1.1 (0.S) 20.9(10.7) 19
-flackground
(19731986 6.0 23.0

*Samples wete collcaed in Jane L9, counting uncestaintics are 1n parcrithesls.

the scdiments from Atca G ase dispersed and are not

limit in scven of the ninc samples for no apparcnt
treavon. They will b- resampled during the next routing
monitoring. - Plutonium 238 in excess of background
(0006 pCiig) occurred at Station 2 (0.008 pCi/g).
Pltonium 239 and 230 cxcccded background (0.023
pCi'g) a1 Station 9 (0.029 pCi'g). Cesium and gross
gamma were ncar or below background.  When
combined with storm runoff in Cafiada del Buey of
. Pajasito Canyon, the concenteation of radionuclides in

N

detectablc at the Labaratory bouadaty at Statc Road 4.

b. Organic Analyses of Bed Sediments.
Samples of bzd scdiments were collected from the ninc
sediment statons around Arca G and were analyzed for
68 volatile compounds, 71 semivolatile compounds, 19
pesticide compounds, two herbicide compounds, and
four PCBs. No farget compounus were detected at

levels above the LOQs.

AS P2
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Reservoir Sediments
River Rio Chama Rio Grande
Soil imants Heton  ElVado Abiquiu Rio Grande Cochiti
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Fig 2}, Mean total Plutonium and rations of 23924py/238py_ with siandard deviation of soil, rives and
reserv.ris sediments (standard deviation is shown as the har).

6. Transsort of Radionuclides in Sediments
- from an Inactise Waste Management Area (TA-49).
Frosa 1959 1o 1963, hydronuclear cxperiments were
tonductsd in mdrrgn»-.md shaftc at the Laboratory at
TA & Mauvic bimcal area is Incates on Frijoles Mcva
in the southwest com-r of the Laboratory '+ -op
Docvand TA-Ddbag. 5 Bhe cxpetiments involved 4
~ombination of conventicnal (chemicat) high explo-
sives, usumly in 2 nuclear weapons configuration. The
quantity of fissile matcrial was kept far below the
amount scquitcd for « nucdoar cxplosion (Puntymun
198Th). The underground shafis ranged in depth from
15 10 36 m (50 10 1200 {1) beneath 15 sutface of the
mosa (Purtymun 1987h, ESG 1988),

Efeven sations were established in 1972 10 monitor
sutface scdiments in natural drainage from the sxperi-
micntal arca. Anothes sation was zdded in 1981 as the
drainage changed (Fig. 21). Scdiment samples from the

12 stations were amalyzed for radiochemical and
* chemical constituents and for organic compounds.

Resulis of analyses of sediment samples for eadio-
chemicals compercd  with  the  statisticalbiy
cdablished lesels tor regional background (1977-19%4
[Puntymun 19873)) and no 1990 ciples rxaoo.d
theae background fevels, as shown in Tablc G441
Plutonium  has often been found at levels cxceeding

- dackgrand limits in previous monitoting.  The plute-
niam reportcd is atiributable to a surfacc contamination
incident that occurred in 1960 (Purtymun 19876, ESG
1988)

Scdiments from the 12 stations were analyzed for
chemical constitucnts. The results of the analyscs indi-
cated that constitucnts were below threshold limits for
EPA’s EP toxicity ziiicsis  concentrations (Table G-
42). The great majority of resul's were below limits of

analytical detection. J

were
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A  Sediment Station
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Fig. 24. Locations of sampling stations for surface runoff at TA-S4.

- Samples of sediments from the 12 stations were
analysed for 68 volatile organic compounds, 71
semivolatile organis: compounds, 19 pesticide com-
©peunds. two herbicide compounds, and four PCB
compounds (Table G-13). The LOQs for the organic
compounds are given in Appeadis C. All samples were
analyzed fof these cempounds.  Only one wrget
compound was Jelccted al Jevels above the LOQ:
L.2.8-trimcthylbenszenc a1 levcls between 6 and 10 pg/g
in 10 of the 12 ampic . This suggests sample con-
Lamination during collection ar analysis because of the
consistem fevels in all samples.  This compound was
not among the oncs aoted last year, which atso showed

amalytical difficultics. Because of tac us ientaintics in
the analyses, additional samples will be cullected next
ycat for organic analyses.

Thece decp test webks (DT-SA, DT-9, wnd DT-10)
were used o monitor pansible movement of contami-
nants from the shafts to the main aquifes (Fig. 16). The
depih to the main aquifct is about 360 m (1 200 ft). No
wates is perched in beds between the sutfsce of the
mesa and the top ol the main aquifer. The chemical
and radiochemical quality of water from ihese wells
indicatcd no coniamination from activitics at TA-49
(Sec. V1.C.4.0. 3nd Tables G-22 and G-23)

/
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Vil. FOODSTUFFS MONITORING

Concentrations of radionuclides in produce, bee, and honey samples collected from
Laboratory areas were compared to radienuclides in foodstuffs collected from regional
thackground) ureas. Also, fish (catfish and crappie) collected from a reservoir downstream
from the Labaratory (Cochitl) were compared with fish collected from a seservoir upsiream
from the Laboratory (Abiquiu). Most radionuchides in produce, hee, and honey samples
collected from Laboratory sress were not significantly different from foodstuffs collected
from background sources. Tritium (*H) levels, however, were higher in produce, hee, and
honey samples collected from laboratory areas than in foodstufls collected from back-
ground or perimeter locations. Honey and bee samples collected from the Meson Physics
Facility at ‘TA-53 had the highest *H contents. Most radlonucfide levels in fish collected from
Cochiti Reservoir were not significantly different from fish collected from Abiquiu

Reservoir.  (versll, radionuclides in foodstuffs as = result of laboratory operstions
contribute anly s minute fraction of doses received by the public.

A. Background

Concentrations of radionuclides in foodstuffs col-
lected from Labugatory atcas are compated o levels of
radionuclides in foodstulfs samples collected from
tegional (background) locations in an cffort (o monitor
Laboratiry operations for potential radioactive con-
tamination. Conscquently, produce, bee, and honcy
samples are collectcd on a yearly hasis  from
Labotatory, perim:tcr (Lam Alamos White Rock ane!
S Idefonwr) and segional (Espafeda) Jeacasion.
Sunilatly, levels of radionuclides atr deteremined in
catfish thottom fecdesyy and erappic (surfac. feeders)
collected frone Maguiu -+ - wroong gpatte s from the
Live ey L lenbn . rosemvoit dowasiream from
the laboratizy)  Liwations of produce, fish, and
brotiveos are shewn in Figures 25 and 26 amd Tablc
o33 Sampling provedures and data apalysis can be
lound in Appendix B, and the radiological heatth sig-
nifivance of these data can be found in Scction 111.B.8.

B. Produce

Concenirations of sadincclides in produce col-
lected from ani-sitc and ofl-site soutces during the 1990

\_

Vil

“®  PRODUCE SAMPLING STATION
A F1Sh SAMPLING STATION

Vig. 28. Producc and fish sampling Jocations.

/
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growing scason can be found in Table G-45. Levels of
7Se, 1V'Cs, 2Py, 124Py and tofal uranium in pro-
duce collected  from  Laboratory  lands were not
significantly diffcrent from foodstufls collected from
pesimctcr o regional sampling locations. 'H was the
only sadionuclide that was satistically significunt in
produce cullected  from  Labosatory  areas.  The
diffctence in *H valucs hotween on-site and off-site
locations. however, was small (ic., 1.20 pCuml.).

: Q,nlmy conttibutions (o doses  received  from
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Fig. 26. Locations of hechives.

produce consamplion, iachuding that from *H, posc no
threat to the healih and salety of the general public
(Scctinn 111.B.8).

C. Fish

Crappic were not collccted from Abiquiu Pz scrvois
this past scason; the low walcr Jevels af Abiquiu
scemed 0 have inhibited crappic from rcach ;3 their
spawning arcas. However, levels of radiontolides in
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u.nppi(- collectied from Abigquiu during the years 1986
o 1989 were used (o compare levels of radionuclides
n crappic vallecied this past scason from Covhiti,
These dato can I found in Table G-d6.

Concentrations of *Sp, 1V°Cs, 29Py, I228Py and
total uranivm 0 cathish collected from Cochits wete
not statisticalls  ~sigimgresntly  dofterent from  catfish
collected from Abugui Similatly, lesels of *S;, 2Py
and ST Puin cnappac collected from Covhit were ot
sgnificantly different from crappic colfected from
Abguiu an past sears  Levels of 1 °Cs and 1ofal uta-
M an crappic colleciod from Cochine were signifi
vantly higher than crappic vollected over the past fomr
veurs at Abiquiv The Levdds of 2V Cs and tetal ura-
num. hesweser, are sinnbee to thise found in catfish af
Ahiguiv and Covhiti and are within the variation
cbihided by crappic i previous years. Asan the pas,
hondy butdens in bottom-fecding catfash had higher fev-
ch of uranium (average was 6.2 ng dry g) than those
tound in crappic 13 Y dry ).

Overall, the data indicate that Labotatory opera-
lons dov not result in significant dones 1o the general
public ltom consuming fish from Cochiti Reservoir
(Section 11.B.8).

ViE3
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D. Bees and Honey

Levels of radionuclides ('H, 'Be. 2*Na, “*Ma *'Co,
A'Rband 1Co) as well as irace metats (A:, Be, Cd, Cr,
Fi. Ph. Hg and Sc) were determined in bee and honey
samples.  The most recent data (1989) for bees and
honcy are shown in Tables G-47 through G-50.

In genctal, most radionuclide and trace metals were
within the variation cxhibited in previous years. How-
ever. somc levels of radionuclides, particulatly 'H,
were clevated at almont all collection sites within the
Labuotatory.  Background levels of 'H in honey and
bees, for example, ranged from (0 1o 600 (2 300) pCi L
and from 20N 10 M0 (2300) pCil.. respectively.
Levels of 'H in honcy and bees collected  from
Labuoratory lands ranged from § 600 (s 300) 1o 370 0
(2300000 pCi L. and from | S0 (+300) 10 3 300000
(2200 000) pCi L, respectively. The highest *H levels
at the Laburatory were those from the Los Alamos
Mcswn Physics Facility at TA-83 and the Wate
Disporsal Site at TA-54, Arca G. Honey produced by
the hives amund the Labogatory is not availaMe for
consumption.
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Viil. ENVIRONMENTAL COMPLIANCE

In accordance with the policy of the Department of Energy, the 1 aboratory must comply
with Federal and Ntate envirvnmental requirements. These requirements address handling,
Aranspart, release, and disposal of hazardous materials, ss well as protection of ecological,
archaenlogical, historic, atmospheric, aad aguatic resources,

The Laboratory recently received feders! and state permits for operating hazardous
waste treatment and storage aress and is renewing o federal hazare sus waste permit for dis.
charge of liquid eMuents. Carrective actions carried out under the federal permit are being
managed by the | aboratory’s Environmental Restoration Program. The | aborstory was in
compliance with permit limits for treated liquid discharges in 96.8% and 97.8%, respec-
tively, of monitored <anitary and industrial eMuent nutlalls. Under a Federal Fachity
Compliance Agreement with the Eavironmenial Protection Agency, sanitary waste
treatment facilities are heing upgraded to improve compliance.

Al airborne releases were well within regulatory limits during 1990. Ninety-one sources
of air emissions were evaluated during 1990. All of these sources were below levels requiring
an air quality permit,

Concentrations of constituents in the drinking water distribution system remained within
federal water supply standards.

The Laburatory evaluated 388 activities for complisnce with culiural resource require-
ments. During 199, 702 actions proposed (o be undertaken at the laboratory were
reviewed fur the Nation. Environmental Policy Act (NEPA) applicability and 82 decuments

describing new | aboratory activities were prepared (o comply with NEPA.

A. Resource Conservation and Recovery Act

1. Background. The Resource Conscrvation and
Recovery Act (RCRA), as aiiended by the Hazardous
and Solid Waste Amcendments (HSWA) of 1983,
mandatcs 2 comprehensive  program o regulate
hazatdous wastes, from gencsation 1o ultimate disposal.
The emphasis of the amendmcnts is to reduce has-
ardous waste volume and toxicity and to minimize laad
dispoal of hazardous waste. Major requitements under
HSWA that impact waste handling at the Laboratory
¢ presenied in Table VIE-J,

The Envitonmental Protection Agency (EPA) has
granted  RCRA - authorization 1o New  Mexico,
transfersing regulatory conttol of hazardous wastes (o
the Statc’s  Environmicntal  Improvement  Divisien
(SMEID).  Statc - authaotity  for hazatdous waste
~ tegulation is the Hazardous Waste Act (HWA) and
Hazardous Waste Management Regulation (HWMR).

V-

However, NMEID has not yet obtained authorization
for implementing the 1988 RCRA amendments.
HWMR adopted the fcderal coditication for gencrating
and managing hazardous waste. Although his adoption
makes the State regulations mose consisicnt with
fcderal regulations and casicr to interpret, some
confusion will codinue because only those federa)
regulations in cffcct on July §, 1990, were adoptcd.

The Laboratory praduces 2 wide vasicty of has-
ardous wastes.  Small volumes of all chemicals listcd
under 40 CFR 261,33 could exist at the Laboratory as a
tesull of ongning rescarch.  Process wasies, such as
liquid wastes from circuit board preparation and lithium
hydride scrap from metal machining. arc gencraicd
from ongoing manufacturing opcrations that support sc-
search. Although they occur in larger volumcs than
discarded labonatory chemicals, proce:s wastes are fow
in number, they arc well defined, and are not acutdly

/
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Table Vili-1. Major Regulatory Requirements of the Hazarduus snd
Solid Waste Amendments of 1984 Impacting
Wasie Management at the | aboratory

The Hazardous and Solid Wasic Amendments of JUNS

¢ prohibit placement of bulk liquids. containcrized liquid hazardous waste, of free bulk or
frec liguids, cven with adsothents, 1n landlills; :

o prohihit landhill disposal of certain wastes and require that the EPA review all listed
wasics to Jotermine their suitability for land Jdisponal;

* cstablish minimum technology tequirements for landfills to include Jouble liners and
lcak detection;

* requite EPA to cstablish minimum technology requirements for underground tanks:

*  requite gencrators of manifested wastes (o centify that they have minimized the solume
and tosicity of wasics to the degree cconomically 1casible;

® requitc njx-uu-ts of tandfills or sarface impoundments 1o certify thal a groundwater
monitoring program is in place. of to demonstrate that they have a waiver, by November

8, TURS, with failute 10 do o resulting in lias of interim «tatus on Novembes 23, 1985,

* require fcderal installations to submit an inveatory. of hazardous wasic facilitics by
January 3, 1986; and

* tcquire the preparation, by August 8, 1985, of a health assessment for Iandfills ar-.

sutface impoundments sceking 4 Past B permit.

toxic. High-cxplosive (HE) wasics include small picces
of explosives and contaminatcd sludges and fiquids tha
are thermally treated on site.

-On March 5, 194, the New Mcxico Legislature
approved revisions to the Sohid Waste Act mandating
that the New Mcexico Environmental Improvement
Board (NMEIB) promuligate acw solid wastc manage

* regulations by July 1, 19C). The Laboratory is
ntly operating under the Sohd W stc Management
Regulations (SWMR-2) promulgated by the NMEIB on

Aprid 19, 1649, As a result of SWMR-2, a notice of

* intent to continuc 1o opcrate the TA-54, Area J admin-
‘istratively controlicd solid wastc 1andfill was submitted
to the State on July 19, 19%9. Subsequently, annther
nofice of intent was submiltcd to the State «n Augus
14, 1989, 1o continuc (o dispine ashedtin 3t TA 83,

Arca G. To comply with SWMR-2, a rew pit was
cxcavated 2t TA-54, Area G in 1990 (o0 monofill sus-
pect radioactive-contaminated asbestos.  Nonradioac.
tive ashestos is currently being disposed off-site.

In addition 1o ihe TA-54 Arcas G and § landCills, the
Laboratory, in support of the Department of Encrgy
(DOE) anc the County of Los Alames, provided the
State with 3 Notice o; Intent to continue to operate the
Los Alamos County Municipal land(ill lncated on East
Jemes Road cast of the Latwratory s salvage yard. This
landfill is owned by the DOE and operated by the
County. Norhazardous, nonradieactive, and nonad-
minisiratively controlied solid wastes generated by the
1 abceatory are disposed at the Courty Landfill. These
wavics comprise no greater than 38 of the total
vatusic of wlid wastes disponcd at the Landfill per year.

Vi
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A new site on the south side of East Jemes Road
actoss from TAZSN hus been designated e replace the
curtent municip o Lendtidl, which is approachiag design
Capacisy. Excavation achivities @t this new aile may
began after National Focitonmental Policy Ao (18EPA)Y

dosvumentation is completed.

2. RCRA Closure Actisities.  The slatus of
Lahoratony hazardous waste operations to b chned
under RCRA regutations i v e below:

. Ta-26, Ground Burming Surfuce Impound.-
ment for Buraing Wase. On February 12, 199), the
Laborstory teecived an approsed closure plon for this
unit. The closure plan requires that 12 mere samples be
tahen fo confirm the absenice of hazardous constituents
in the soil beacath the lowstion of the liner. Before the
approved closure plan was received, the liner was
remeved  and  drummed A amount  of
trichlotesthylene (TCE) was discovered at one sample
lowvauon duging the required sampling. A health risk
s ament was potfonned by the NMEID to determine
il ad ditional sond should be temoved from the site. The

frace

State concluded that ihere were no gisks assciated with
Ieaving 1a place the low [evel of TCE & :ctcd, and hat
the Labogatory could backfill and revegetate the area.
A clean closure was ach, ved o this unit. The final
report to the State was submiited Sepiembcr 19, 1990,
Because clean chinure was achicved at this lixcation, no
further monntoring of the site will be necessary.

b TA-83, Waste Ol Storage Tanks. Afiet dis-
covering hazatdous waste 10 wix aboscground waste oil
votage tanks, the Labordory pumped and disposed of
the contents as hacardous waste.  The fanks wetc
rioved 1o Area £ to make toom fog aceded facilitics at
Arca b In Apid of 195 the Labotatory clected to pro.
ceed with the closure of these vessels before fecciving
an approscd clinute plan. After several cleanings of
the tanks, the final decontamination aas accomplished
i August. A final closure planreport that ecflccts the
actuad clonute provess of these units will be submiticd
incatly 1993 Tie provess will have te be approved by
the State before the dispersal uf salvaging of the lanks.

¢ TA-1S. Waste Ol Storage Pirs. Climute plans
for the 1w waste orl pits assawciated with busldings 8§
and 125 4t TA-3S were submatted in Ovtoher 19NN, and
otsl appraval o proaced wath chinure achivilies wae

.'ll' .‘

——

subsequently reccived from the State. AT contents of
the pits and underlyirg soil wete remosced and disposed
of as hazardous waste. Sampling 1o segify the cemosal
of contaminants from the “tea was completed o
Oxtolser of 1989 Prehinnary resulis of the sampling:
cilon revcaled sthat the criteia for clean clhinite had
been met. The pits were backfilicd and resegetated wi
that time. Upen reccipt of the final anadyiical resulis i
was noted that the allow -d sample holding limee were
cxcreded.  Because of this problem, it was defenmmed
that the dria could not be defended as correct The
closure plan is currently being modificd 1o reflect the
cvents of the fick! work that evcurred and o include
bore sampling (o be weed as the final sesification of
clean chmute.  Bore sampling was performed in
December of 1990 to confirm the renwaval of ol has:
atdous constitucats from ihe arva. Upon the seceipt of
the results of this samplirg cffurt, 4 decision will e
madc on how (Bis clinure should procceced.

d. TA-16, Landfill ar Area P. Chirute and nest
clonure-care plans for the Arca P landfill vecre submir.
tcd on Noscmber 25, 1985, In fate 1987 thise plaas
were modificd to include standards that this unit would
be subject to once the Laboratory received its RCRA
permic. Since that time, the Enviconmental Restoration
(ER) Program OMfice has ¢come intor cyistence and ihe
Laboratory has reccived the HSWA atacndinents i the
RCRA permit.  Currently negotiations arr uncer way
with the State tev extend the clnsuie deadlines for this
and ather units that appear within the HSWA M ousle
of the RCRA pormit. An extznsion of the climure wir.
dow would allow the ER program (. incorpotate .ne
RCRA.  Facility  Investigation Comrective
Study studics into the chinure proccas.

Measurrs

3. Opernting Permit. An opcrating permit s <
issucd by the NMEID - Nowembwe 8, 1949 for PCRA-
scgulated hazardius wastc units (Table VI 2y A
HSWA pcrmit voas issucd by the EPA oo Manl 8,
1990,  Cotective actions taken under the H3AA
portion of the permit will B administeted by the
Latwratory s Eavitonmental Restoration Geoup (HSE.
13). with support from HSE % and other groups an the
Laboratery.

4. Underground Storage Tanks. Siv ur derground
Mogage tanks (USTe) in nced of upgrales acre
recsoved ftom the ground duting 198 Four Waied).

S
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. Table VIII-Z. Environinental Permits under which the Laboratory Operated in 1990

~

AHOLYHO8Y] TVNOILVYN SONVIV SO

: Expiration Administering
Permit Type Permitted Activity Issue Date Dute Agency
RCRA hazardous Hazardous waste storage, November 199() November 1999 NMEID
waste facility treatment, and disposal :
Postclosure care ~ Application submitted EPA
September 1988
PCBs? Disposal of PCBs at June S, 1980 — EPA
TA-54, Arca G®
PCB oil Incineration of PCB oils May 21, 1984 —_ EPA
NPDESS, Los Alamos Discharge of industrial Modificd permit March 1, 1991 EPA
and sanitary liquid effluents January 30, 1990 o
s
NPDES, Fenton Hill Discharge of industrial October 15, 1983 d EPA 2
and sanitary liquid effluents £
m
Groundwater discharge Discharge to groundwater July 9, 1990 June §, 1995 NMOCD¢ 5
plan, Fenton Hill <
Air Quality Construction and operation of December 26, 1985; —_ NMEID §
(NESHAP)! four beryllium facilitics: March 19, 1986; =
' September 8, 1987 >
April 26, 1989 a
Opcn Burning Burning of jet fuel Octobe: £, 1989 October 6, 1990 NMEID g
for ordnance testing
Open Burning Buming of scrap wood June 22, 1990 June 22, 1991 NMEID
from experiments
NMLWDs Discharge of sanitary cffluzats h — . NMEID

from septic tank systems into soil

3Polychlorinated biphenyls.

bNo incineration occurred during 1990 even though the activity was permited.
“National Pollutant Discharge Elimination System.

dRencwal pending.

¢New Mexico Ol Conservation Division.

National Emission Standards for Hazardous Air Pollutants.

8New Mexico Liquid Waste Disposal Regulations. /

BDates vary depending on individual permits.
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gal. diesel tanks (TA-16-543, 544, 545, and 546) were
removed from the yard at the TA-16 steam plant.
These tanks were replaced with or.: 150 000 gallon
aboveground tank. A 4 000 galloi gasoline tank (TA-
16-197) was removed and replaced with a state-of-the-
art 10000 gallon, double walled tank with an
automated leak detection system and spill and overfill
protection.  The final tank which was removed was a
550 gallon dicsel tank located at TA-55 (TA-55-15).
This tank has not yet been replaced. lt will be replaced
with a vaulted tank during 1991.

S. Other RCRA Activities. Arcas L and G, located
at TA-54 on Mesita del Buey, have been used for dis-
posal of hazardous and mixed wastes and are subject to
RCRA regulation. Information on a groundwater mon-
itoring waiver (or both Arcas L and G has been sub-
mitted to NMEID. Vadose zone (the subsurface above
the main aquifer) monitoring is being conducted quar-
terly throughout Areas L and G to identify any releases
fron the disposaf units. This type of monitoring is used
to deteet the presence of organic vapor in the vadose
zonc. A total of 27 monitoring systems has been
emplaced, one during the past year.

Table G-31 fists hazardous waste management
facilitics at the Laboratory. [n FY 1989, the TA-40
scrap detonation pir used for destroying HE sCrap was
closed to waste detonation.  All scrap is now handlcd at
other detonation and open-burning sites included in the
Part B permit. A closure plan for the TA-40 facility has
been submitted to NMEID and is cxpected to be
approved in 1991,

A RCRA-permitted controlled air incinerator (CAl)
for treating hazardous waste is Jocated at TA-S0-37. A
trial burn was conducted in October 1986. The raw
data were submitted to NMEID in December 1986, and
# final report for the test burn was submitted on March
5, 1987. These data and the report were used to support
the Laboratory’s application for a hazardous wasie
permit for this facility, The permit was issucd in
November 1989, The CAl is currently closed for
upgrades and madifications to improve reliability to
allow the burning of waste on a routine basis,

6. RCRA Compliance Inspection. In March 1990,
the EPA and NMFID conducted a joint hazardous
waste compliance inspection (Tables VIII-3 and G-52).
Violations were noted and a Notice of Violation (NOV)

VIII-5
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was issucd by the NMEID in June 1990. The
Laboratory’s response, sent to NMEID in July 1990,
was found adequate by that agency in Lue July 1990,
The NMEID was the lead agency for the RCRA portion
of this inspection; the EPA wa: responsible for the
cvaluation of the L:nd Dispesai Restriction require-

ments (HSWA provision).

B. Clean Water Act

1. Laboratory Liquid Waste Discharge Permits.
The primary goal of the Clean Water Act (33 U.S.C.
446 ef seq.) is 1o restorc and maintain the chemical,
physical, and biological integrity of the nation’s waters.
The act established the National Pollutant Discharge
Elimination System (NPDES) that requires permitting
of all point-source effluent discharges to the nation's
waters. The NPDES permits establish specific chemi-
cal, physical, and biological critcria that an cfflucnt
must meet before it is discharged.  Although most of
the Laboratory’s effluent is discharged to normally dry
arroyos, the Laboratory is required to mect cffluent
limitations under the NPDES permit program.

The DOE has two NPDES permits, onc covering the
cfNuent discharges at Los Alamos and one covering the
hot dry rock geothermal facility located S0 km (30 mi)
west of Los Alamos at Fenton Hill (Table VIII-2).
Both permils arc issucd and cnforced by EPA Region
Vlin Dallas, Texas. However, through a joint federal
and state agrecment, NMEID acts as the agent for the
EPA and performs compliance monitoring  and
inspections.

The NPDES pennit for the Laboratory expires on
March 1, 1991, An application for a new permit was
submitted by the Labaratory to the EPA on Scpiember
4, 1990, in order to meet the 180 day submittal
requirement before the old permit expites. The permit
application included cxtensive flow-monitoring and
sampling results compleied by HSE-8 in accordance
with permit application requirements.  Twenty-cight
oulfalls were sampled and analyses were performied for
more than 150 pollutants for cach sample. Analytical
results and flow measurements were included in the
Laboratery's permit application. It is anticipated that
the EPA will issuc a ncw permit to the Laboratory with
more numcrous and morce stringeat cfflucat limitations
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Table VIII-3. Environmental Inspections and Audits Conducted

at the Laboratory in 1990

Date Purpose Performing Agency
March 5-9° Hazardous wastc *.1anagement inspection NMEID/EPA

Jand disposal resuictions
March RCRA compliance inspection NMEID
April 20 Inspection of Otowi Well discharge NMEID
May 21 Inspection of TA-3 power plant acid release NMEID
May23& 24 NPDES compliance evaluation inspection NMEID
May 24 FIFRA inspection U.S. Dept. of Agriculture
August 27 Inspecticn of Otowi Well cleanup NMEID
October § Inspection of oily sheen from TA-3 NMEID

storm drainage system

during 1991. The new permit will also include
requircments for biomonitoring in which an aquatic
species such as a fathcad minnow is introduced into
wastcwaler cffluent to determine toxicity.  The
Laboratory’s existing permit will remain in effect until
the new permil is issued by the EPA.

During 1990, the Environmental Protection Group
also initiated a wasle stream identification and charac-
terization program in order to verify that cach waste
stream is properly monitored under the outfall category
under which it is permitted.  These studics consist of
dye testing, interviews with uscr groups, and coordina-
tion with other Laboratory organizations to determine
sources, concentrations, and volumes of pollutants that
enler waste streams, receive treatment, and are dis-
charged to the environment.

Two permit modification packages were submitted
by the Laboratory to the EPA during 1990 that included
requests for additional outfalls, deletion of outfalls, and
information on changed treatment or wasle sircam
conditions. At the present time, the Laboratory's
NPDES permit for Los Alamos includes ten sanitary
waslewater  treatment - facilitics and 112 industrial
outfalls. The NPDES permit for the geothermal facility

V-6

at Fenton Hill includes only onc industrial outfall. A
summary of these outfalls is included in Table G-53.
Under the Laboratory’s cxisting NPDES pecrmit for
Los Alamos, samples are collected on a weekly basis
and results arc reported cach month to the EPA and
NMEID. During 1990, cfflucnt limits were excceded
ninc times out of 284 samples collected from the sani-
tary wastewater facilities.  Effluent limits were
cxcecded 44 times out of 1 971 samples collected from
the industrial outfalls. Approximatcly half of thesc
industrial exccedances were related to the surface acid
rcleasc at the TA-3 power plant during May, 1990. As
shown in Fig. 27 and Tables G-54-G-57, ovcrall
compliance for the sanitary and industrial discharges
during 1990 was 96.8% and 97.8%, respectively. There
was no discharge from thc industrial outfall at the
geothermal facility at Fenton Hill during 199().

2. Federal Facility Complisnce Agreement and
Administrative Order. EPA Rcgion 6 issucd a scviscd
Fcderal Facility Compliance Agreement (FFCA),
Docket No. VI-90-1240 to DOE/Los Alamos Arca
Officec (LAAO) on July 12 1990. The reviscd FFCA
provided interim cfflucnt limits and compliance
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DOMESTIC WASTE DISCHARGES
9 Violations in 284 Samples

1990

Violations

3.2%

Compliance
96.8%
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INDUSTRIAL WASTE DISCHARGES
44 Violations in 1971 Samples

1990

Noncompliance
2.2%

Compliance

97.8%

Fig. 27. Summary of Clcan Watcr Act Compliance in 1990. NPDES Pcrmit NM0028353.

schedules for Outfalls 048, (0SS, (09S, and 10S (Tablc
G-58).  Interim cffluent limits and schedules of
compliance for Outfalls 0SS and 10S were added to the
existing FFCA (Table G-59). DOE/LAAO did not sign
the FFCA until January 8, 1991 and thercfore the FFCA
did not become cffective during 1990,

On July 19, 1990, EPA Rcgion 6 scrved an
Administrative Order (AO), Docket No. VI-90-1263,
on the University of Califomia. This AO contains the
same interim limi's and schedules for compliance as the
FFCA issucd io DOE/LAAO on July 12, 1990.

On December 19, 1990 EPA Region 6 served an
Administrative Order (AO). Docket No. VE-91.067 on
Los Alamos National Labor..ory. TL, AO listed 13
violations of the Liboratory’s NPDES permit during
August to November 1996 and required the Laboratory
1o fake cofrective actions necessary 1o climinate and
prevent recurrence of the offluent violatiors cied. In
addition, the Laboratory was required to submit 4 report
detailing the specific corrective actions.  For any

corrective action exceeding 30 days, EPA requsr:d
" LANL 1o submit a plan for climinalion and prevention
of the listed violativns. In 1991, the Laboratory
preparcd. and submitled o response o EPA, including
corrective  actions  taken wnd  proposed  schedales

Knccc«sary to achicve compliance with the AQ.

viit ”

3. Sanitary Wastewater Systems Consolidation
Project. The purpose of this pruject is to climinate
violations of the Laboratory’s NPDES permit by
construction of a ncw, centralized, sanitary wastewater
trcaiment plant at TA-46. This plant will replace the
TA-3 wasicwaler trcatment plant, which is over 30
ycars old, and seven smaller treatment facilitics that do
not consistenily meet NPDES discharge requircments.
The new treatment plant will also climinate approxi-
mately 30 septic tank  systems throughout the
Laboratory.  Completion of construction and full
operation of this plant is required by July 1992 under
the Laboratory’s agreement (FFCA) w.th the EPA.

The propnsed Sanitary Wastcwater  Systems
Consetidation Project (SWSC) is designed to mect
cusrent and anticipated discharge reguirements and to
sesult in a significant savings in opcrating and mainie-
nance costs. The praject includes approximately 19 km
(12 mi) of ncw gravity celleciion lines and five lift sta-
uons that will collect sanitary wastewater from most of
the technical arcas of the Laburatory. The morth intes-
cepror will be locaed along Pajarito Ruad from TA-3
to TA-46, which is the site of the nes catment plant.
The south imcrceptor will be bocated along R-Site Road
from TA-9 10 TA-IR. Two lift stations will sump

wastewaler from this location to the TA-46 plzm./
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Fxcess treated effluent will be discharged to Caiada del
Bucy under the Laboratory's NPDES permit.

The Title H plans and specifications for the SWSC
Project were completed during 1990 by the consulting
caginesr and were approved by the Laboratory and
DOE. The target date for completion of construction
and start up of the new treatment plant is July 1992,

4. Compliance Evaluation Inspection. On May
23 and 24, 1990, 'he NMEID conducted an NPDES
complisnce  evaluation  inspection  (CEI) at  the
Laboratory. On July 16, 1990 NMEID mailed a written
report of the CEl findings to LANL and DOE. Major
deficiencies cited in the inspection report concerned
charcterization of waste streams, operation and main-
tenance documentation,  and  record
keeping.

The Laboratory’s written response to the CEl was
sulunitied to NMEID and EPA Region 6 on August 17,
1990. The Laboratory is in disagreement with a num-
ber of the findings of the CEl and provided additional
information in support of its response,  The gesponse
also included documentation of actions that LANL has
taken and wilt take to correct deficiencics identified
along with additional information requested by the
NMEID.  Corrective actions  documented in  the
response included establishment of a waste stream
identitication and characterization program to verify

procedures,

that waste streams arc properly permitted and improved
operation and maintenanee procedures. LANL has not
received a formal response from EPA - Region 6
regarding the CEL

S. Spill Prevention Control and Countermeasure
Plan. The SPCC Plan was revised in 1990 and is a
comprehensive and  site-specific plan for spill pre-
vetion at the Lahoratory. This plan includes the regu-
Intory requirements for oif pollution prevention under
0 CFR 112, and for best management practices under
46 CFR 125
structures and  operational procedures for oil  and
chemical 1arks 10 minimize o release into the environ-
ment. Appendices to the plan include reponable quan-
tity tables for various chemicals and the mechanism for
reporting these releases 1o the appropriate managerial
and regulatory  agencies.  This plan complements
existing requirements  in the

The SPCC Plan covers containment

adminisirative

VHE-S

Laboratory's  Ewvironmental, Health, and  Salety
Manual. The plan is implemested at the group level
through the spill coordinator.

During 1990, construction projects were compleied
on four containment structures, and cight chemical
storage lockers -were purchascd by HSE-B for use at
various sites in order lo provide proper spill controls.

6. Upgrading of Septic Tank Systems. During
1990, two holding tanks systems were converied into
sanilary waste treatment systems using evapotranspira-
tion beds at TA-49. This cuaversion will significantly
reduce the petential of an overflow from these hotdinae
tanks. In addition, a study was implemented on con
necting the holding tanks at TA-54, Arca L to a ity
wastewater treatment facility.  All septic sy<i. s are
registered with the NMEID, in accordance with the
liquid waste disposal regulations.  An additional
requirement for 19¢4) was the certitication and for-
warding of pumping rccords | the NMEID.

7. Sulfuric Acid Release from 1'A-3 Power Plant.
During May 19, 20, and 21, 1990, sulfuric acid acci-
dentally was released from the acid storage 1ank at the
TA-3 cower plant. This acid flowed into the neutral-
ization tank at the power plant causing three different
periods during which the pH of ihe discharge from the
ncutralization tank 10 Sandia Canyon exceeded NPDES
limits. These exceedances were reported within 24
hours as required by paragraph G of the Laboratory’s
NPDES permit, which requires immediate reporting of
arzy noncompliance that may cndanges health or the
cnvironment.  Response 10 the acid relcase included
neutralization of the flow in Sandia Canyon with soda
ash, plugging of the overflow at the neutralization 1ank,
and preparation of ncw procedures for operation of the
ncutralization system.  An investigation of the release
has been completed and findings of the investigation
arc being implemented by the Laboratory and Johnson
Controls World Scrvices. A new pH ncutralization
system is being designed for the power plant.

A presentation was made on the acid refease to the
EPA, Region Vi, on July 24, 1990, to show cause why
further enforcement action was not sequired. EPA and
the Laboratory have agreed on a settfement conceming
penaltics and fines associated with the acid spill that is
expected to be finalized in 1991,
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K. Oil Release from TA-3 Storm Drainage
System. Three incidents concering e discharge of
an oily -heen from oan NPDES-penmiticd outfall
cccurred  near the Univorsity House at TV 3.
Laboratory  persenncl colfected  samples,  provided
clean un oversight, and reported incidents verb ity and
in writing to EPA and NMEID as reguires by the Clean
Water Act and New Mexico Water Quality Control
Commission regabations. The Latwratory {ormed a task
torce to identify and climinate all sources of oil re-
sponsible for the oily sheen.

C. National Environmental Policy Act

. Background. The National Enviionmental
Policy Act (NEPA) miandates that federal agencies
protect the eavisonment while performing their mis-
sions. NEPA establishes the national policy of

* cncouraging Ranmony  between persons and
iheir envirenment, and

e cnsunng that plinners and decision makers
consider environmental values and factors of
proposed actions along with technical and
ceonomic goals.

NEPA documents include the following

* a categorical cxclusion, applicd o specific
types of activities that have been determined to
have no adverse environmental impacts;

* an Environmental Assessment (EA), eval-
uating cnvironmental impacts,  leading 10
cither a finding of no significant imnact
(FONSI) if the impacts are indeed found to be
not significant, or an Environmental Impact
Statement (EIS) if the inrpac.s are significant;
and

* an EIS, in which impacts are evaluated and
mitigation measures proposed. leading 1o a
record of decision in which the agency dis-
cusses i decision on proceeding with  the
project.

NEPA provides specitic protection to areas defined

as upigue resourees (sensitive areas). In aceordance

ERITY

with the National Historic Preservation Act of 1966, all
undertakings. some of which are projects under NEPA
review, are cvalvated for possible cffects on cullural
resources (archacological sites or historic buildings). In
1ddition, proposed projects are cvaluated for potential
impact on threatened. endangered or seasitive specics,
in accordance with the Thre tened and Endangered
Species Act, and on floodplains or wetlands, 1n accor-
dance with relevant executive orders. A proposed pro-
ject, otherwise cligible for a categorical exclusion,
cannot be approved for that NEPA determination if
these sensitive arcas would be adversely affected.

The issuance of Sceretary of Epergy Notice 15 on
February S, 1990 radically changed the DOE's
requirements for cotapliance with NEPA. The main
points of the SEN, cffective on the date of issuance, are

* authority to approve NEPA documents was
withdrawn 10 DOE Headquartess from ficld
offices such as the Albuquerque Operations
Ofﬁcc;

¢ the list of catcgorical exclusions, actions that
do not individually or cumulatively have a
significant impact on the cavironment and for
which no further NEPA documentation nced
be prepared, was decreased by deleting activi-
tics similar to others covered in NEPA
documentation;

* memos to filc (MTF), uscd by DOE to docu-
ment the decision that a proposcd activity (not
covered in a listed categorical cxclusion)
would not causc significant impact on the
environment, wis discontinucd on Scptember
30, 1990; and

* aclivitics that do not fit onc of the remaining
catcgorical cxclusions must be documented in
an EA.

An cxpanded list of categorical exclusions is being
developed but is not final yet. In the interim, EAs must
be prepared on most proposed activities.  Copics of
EAs are submitted to affected states for review before
heing approved at DOE Headguarters. New regulations
for impicmenting NEPA, including an extensive list of
carcgorical exclusions, lypi:.s of projects typically
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requiring EAs, and those typically requiring EISs wese
proposed on November 2, 1990 (proposed 10 CFR
1021).

2. Compliance Actions. Proposed aclivities at the
Laboratory are reviewed by HSE-8 staff to identify
those that could impact the human environment. No
such activity can go beyond the planning stage, nor can
reasonable  alternatives  be  precluded, until DOE
approves the NEPA documentation for the action. The
HSE-8 staff provides DOE with information on poten-
tial environmental impacts of proposed activities. The
basic, bric information document usced for NETA com-
pliance in past years was an action description memo-
randum (ADM), but beginning in April 1990, a slightly
different format containing similar information, called a
DOE cnvironmentat cheeklist (DEC) was required.
Using information in the ADM or DEC, DOE approvcs
a proposced activity as having clearly insignificant cnvi-
ronmental impacts or requires that an EA be prepared
to evaluate in greater detail whether significant adverse
cavironmental impacts could occur.  HSE-8 reviews
proposca activities 1o identify those with potential
impacts on the human cavisonment and prepares docu-
mentation requested by DOE for compliance with
NEPA. These impacts include

* cmissions to air,;

*  liquid effluents;

¢ toxic, hazardous, or radioactive solid waslc;
¢ individual doses from radioactive matetial;

* individua’ exposures to toxic or hazardous
material; and

* adverse impacts on scasilive arcas such as
archacological  resources, floodplains, welt-
lands, and thc habitat of threatened or
endangered specics.

These documents are transmitted to DOE for review
~and approval. This process must be complceted before a
proposed activity can priceed beyond the planning and
design phasc.

During 1990, HSE-8 reviewed 702 actions proposcd
to be undertaken at the Laboratory for NEPA applica-
\ bility, including potential impacts on sensitive arcas.

\
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Of these, 394 were reviewed through the Envimnmcm.\
Safety, and Health Questionnaire system, which pro-
vides detailed desceriptions of proposcd activities, The
HSE-8 staff identificd 163 projects as having possible
impacts on the cavironment. One ADM and 81 DECs
were submiticd to DOE on 82 of these activitics.  Six
were cancelled or determined to be covered in cariice
NEPA documentation. The remaining 48 activitics: will
be documented at a later date. Of the 82 ADM/DECs
subiniited, 48 were approved, EAs were required on 13,
and no decision had been made on the remaining 21 at
the end of 1990. Of the 13 required EAs, two were
completed and submitted to DOE, onc proposcd activ-
ity was revised, and the remaining EAs are being pre-
parcd. Three additional EAs, required by DOE during
1989, were also completed and submitted.  Nonce of
these EAs received approval during 1990, The level of
activity summarized in the above is significantly higher
than the 1989 level when scven ADMs and onc EA
were preparcd. '

3. Types of Activities Reviewed. Thc 82 proposcd
activitics documented in ADM/DECs can be catego-
rizcd by type of project as follows. Examples are given
in parcnthescs.

* 8 construction projects (airport firc station,
reception center addition)

* 28 waste managecment projects (hazardous
waste oil storage facilily, ncw sanitary
Tandfilt)

* 7 cncrgy sescarch projects (Linc D shiclding
LAMPF/LANSC, scruncher support)

* 200 rouwtine maintcnance projects (clevator
sprinklcr addition, soof access laddcer)

* 4 ongoing activity rclocation projects (relocate
beryllium shop, 7-in. impact testes)

* 7 other rescarch projects (intepse ion heam
facility, tritium target safcty study)

* 24 (railcr/iransportablc/transportainer  set-up
projccts, somc for use as multiplc units (office
trailcr for Area L, two office trailers for HSE-7
at TA-50)

4. Environmental Assessments. The proposcd
activitics documented in the five EAs submiticd to
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reviews the analysis of environmental impacts for the
proposed action presented in cach EA.

a.  Relocation of Superconducting Ceramics,
Filament Winding, and Mechanical Characteristics
Operations.  The proposed action was to relocate the
opetations currently being performed in three unrelated
Iaboratories, focated in different arcas of the sare
building, to a renovated area of the same building. No
significant changes in operations were planned.  The
purpose of the relocation wis o move the operations
into arcas where improved ventilation and air filtration
svstems would be provided and where adequate space
would be available to improve the safety and efficiency
of the operations.

b.  New Production Reactor Modular High-
Temperature Gasv-Cooled Reactor Critical
Experiments. As pant of a rescarch program to develop
and evaluate new sources of tritium, the Idaho National
Laboratory is sponsoring cxperiments at LANL 1o
evaluate neutron physics parameters that could exist in
the modular  high-temperature  gas-cooled  reactor
version of the new  production  reactor.  These
cxperiments would allow paramicters such as tritium
production  cfficicney 1o be quantificd and would
provide reactor physics data to validate the computcer
coddes that will be used to design the new production
reactuor. The project involves manufaciure of fuel rods,
lithium  tasgets, and  filler-block  absorbers,  and
experimentation, which includes seconfiguration of an
existing reactos  critical assembly, performance  of
cxperiments, and analysis of the irradiated material.

c. Weapons Enginceering Tritium Facility. The
Weapons Engineering Tritium Facility (WETF) was
planned to retain LANL's capability of repackaging
small quantitics of tritium 1o exacting specifications,
Small quantities of tritivm arc required for cncrgy
research and development activities and for rescarch on
nuclear weapons fest devices carried out as part of
LANL’s mission.  The WETF is an impsoved design
proposed 1o replace an aging LANL facility where tri-
tium has been repackaged for many ycars.,  The
proposed action wil! reduce adverse cavironmental
impacis causcd by tritium repackaging by substartially
reducing the amount of sritium that cscapes to the
cnvironment.
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DOE during 1990 are summarized below. The DOE

d. Materials Science Laboratory. The Materials
Science Laboratory is planned to modernize LANL'S
capabilitics in the ficld of materials scienee by provid-
ing statc-of-the-art malerials rescarch apparatus and
proper facilities to support this cquipment. The new
facility will be 2 modem laboratory for the synthesis,
processing, and characterization of new #nd novel
matcrials to support programs of naticnal interest in
defense, energy, and the basic scicnces.

e. Scintillation Vial Crusher. Some of the
research and development projects conducted at LANL
produce scintulation fluids in vials as wastc from
normal operations.  These vials contain sadioisotopes
such as tritium, MC, and actinides or transuranic
isotopes such as 238Pu and 23%Pu.  The scintillation
fluids contain some solvents defined as hazardous
waste. The scintiltation vial crusher is a smalt (28 in. x
63in. x 73in.) picce of cquipment designed to
automatically crush vials. The fluids contained in the
vials will be collected in plastic-lincd drums. By oper-
ating the scintillation vial crusher, the storage space
nceded for this waste stgcam can be reduced to about
5% of that currently being uscd.

). Federal Clean Air Act and the New Mexico Alr
Quality Control Act

Nincty-one potcntial sources of air cmissions were
evaluated for compliance with all Federal and State air
quality rcgulaticns.

1. Federal Regulations. The following federal
requirements, cxcept for radioactive cmissions, have
been adopted by the State of New Mcxico as part of its
Statc Implementation Plan. However, if New Mcxico
docs not cnforce thesc federal requirements, the EPA
retains the prerogative 1o do so.

a. National Emission Standards for Hazardous
Air Pollutanis. These regulations sct requirements such
as rcporting, construction approval, and cmissions
control, disposal, and stack testing for specified
opcrations involving hazardous air poliutants. NMEID
has responsibility for adminisicring these regulations
cxcept for those goveming radionuclides. Laboratory
opcrations that arc scgulatcd by NESHAP indlude
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radionuclide emissions, asbestos disposal and removal,
and beryllium processing.

Radionuclides. The EPA has promulgated regula-
tions for control of airborne radionuclide releases from
DOE facilities (30 CFR 61, Subpart H). Since 1988,
DOE and its contractors have been subject 1o EPA's
radionuclide air emissions limits for exposure of the
general public via the air pathway (DOE 1985). In its
1989 revision of this regulation, EPA required that no
member of the public reccive more than 10 mremyyr
(ctfective dose equivalent), As discussed in Section 11,
the maximum dose to a member of the public from
1990 LANL operations was 8.1 mrem, or 81% of the
EPA limit (Scc. 111).

In addition to requiring that the maximum effective
dosc to a member of the public from airhorne
radioactive emissions be less than the 10 mremyyear
standard, the NESHAP regulation also  prescribes
detailed  procedures  and  mcthods  for  measuring
radionuclide emissions.  The Laboratory, although it
mecels the less than 10 mremy'year standard, cannot yet
demonstrate compliance with all of EPA’s cmission
monitozing requirements. LANL and DOE will initiate
discussions with EPA in 1991 to identify arcas of non-
compliance and 1o develop a program to bring the
tzboratory into compliance with these regulations.

Ashestos.  During 1990, Johnson Controls World
Scrvices removed approximately 540 lin ft of [riablc
asbestos and 960 lin ft of potentially friablc asbestos
from piping. Approximately 70360 sq ft of friable
asbestos and 6 280 sq i of potentially friable ashestos
were removed from other components. The Laboratory
inspects ashestos removal operations on a routine basis
and  coordinates identificd
problems.

Ashestos wastes  potentially  contaminated  with
radionuclides are disposed of at TA-54 in accordance
with required  disposal  practices.  Nonradivactive
ashestos is disposed of off-site in a centificd Liadfill.
Eight disposal certifications, including the annual noti-
fication for asbestos disposal during small jobs, were
suhmiticd to NMEID during 199%).  Also submitted
were pine notifications of asbestos removal, including
the annual notification for small renovation jobs. In
1990, 0.29 of the asheston semoved from pipe and
other facility components involved small tenovation

corrective  action  on
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jobs that required no job-specific notification to the
State; the rest required job-specific notification.

Beryllium.  The beryllium NESHAP includes
requirements for notification, cmissions limits, and
stack performance testing for beryllium sources. The
four beryllium facilitics at the Laboratory operate under
State air quality permils containing these requirements.
The Laboratory obtained a permit for a fifth beryllium
processing operation to be located in TA-3-35; this
facility has not yet been constructed.

Beryllium machinung operations are located in Shop
4 at TA-3-39, in Shop 13 at TA-3-102, the beryllium
Shop at TA-35-213, and the beryllium processing facil-
ity at TA-3-141. Exhaust air from cach of these
opcrations passes through air pollution control cquip-
ment before exiting from a stack. A fabric filter con-
trols emissions from Shop 4. The other operations use
high-cfficicncy panticle-attenuation filters 10 control
cmissions, with a removal cfficicncy of more than
99.95%. Source tests have demonstrated that all
beryllium operations mcet the cmission limits cstab-
lished by NESHAP and that emissions arc so low that
there is negligible impact on ambicnt air quality.

b. National and New Mexico Ambicnt Air
Quality Standards. Fcderal and State ambient air
quality standards are shown in Appendix A, Table A-3.
New Mcexico standards arc gencrally more stringent
than the national standards. Pollutants that are cmitied
by Laboratory sources include sulfur dioxide, pasticu-
latec matter, carbon monoxide, nitrogen dioxide, Icad,
beryllium, hcavy mctals, and nonmcthanc hydrocar-
bons. Various operations at the Laboratory cmit these
pollutants.  As a potential part of the Eavironmental
Ovcrsight and Monitoring Agreement between DOE
and New Mcxico, cmissions of thesc pollutants from all
sourres at the Laboratory are being calculated and will
be reported 1o the State in October of 1991 Bascd on
monitoring data and air dispersion modcling studics,
Laboratory cmissions have not cxcceded Federal or
Statc standards.

c. Prevention of Significant Dercrioration.
These  regulations  have  stringent  requitements
(preconstruction  scvicw, permilling, best  available
control tcchnology for cmissions, air quality increments
that must aot be exceeded, visibility  protection

~
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requirements, and  air quality  monitoring) for the
construction of any new majur stitionary  source or
major modification of & source Jocated ncar a Class |
arca. such as Bandclier National Monument’s Wilder-
ness Area. To date, DOE and the Laboratory have not
been subject to these regulations.

d. New Source Performance Standards. These
standards apply to 72 source categories. Its provisions
include cmission  standards,  notification, cemission
testing procedures and reporting, and cmission moni-
toring requirements.  The types of sources currently
aperating at the Laboratory have not been subject to
new source performince standards (NSPS).

2. State Regulations.

a. Air Qualiy Control Regulation 301.  The
opea burning of materials s regulated by Air Quality
Control - Regulation  (AQCR)  301. Under  this
regulation, open burmning of cxplosive materials is
permiticd when transport of these materials to other
facilitics may be dangerous. DOE and the Laboratory
are allowed o burn waste explosives and explosive-
contaminated wistes under this provision.  Waste
explosives are burned at the TA-16 burning ground.
Other wastes, usually wood or wood products, that are
potentislHy  contaminated  with amounts  of
explosives are burned in a two-stage incincrator.
Permits are not required for these activities.  Permits
are required for civil-defensce-related rescarch projects

small

at the Laboratory that require open burning.  Permits
for the open burning of jet fuel for ordnance testing and
for burning of wood waste from detonations were
obtained during 199) (Table VII-2).

b. AQCR Sn1. Provisions of AQCR 501 sct
cission standisrds  acvording to process rate and
fequise  the control of  cmissions from asphalt-
processing cquipment The asphalt concrete plant

operated by Johrson Controls World Scrvices is subject

to this regubation. The plant, which has # 75 000 kg/h

(75 wn h) capacity. s required to meet an emission
limit of 16 kg (35 Iby of particulate matter per hour, A
stack test of the asphalt plant in 1977 indicaicd an aver-
age emission rate of 0.8 kg h (1.8 Ib/h) and a maximum
rate of 1.0 kgh (2.2 Ibhy over three tests (Kramer
1977). Although the plant is old and is not required to,
it ncets NSPS stack cmission limits for asphalt plants
(Kramer 1977).

Vit 13

c. AQCR 604. Provisions of AQCR 604 require
gas-burning equipment built before January 10, 1972 1o
meet an emission standard for NO, of 0.3 1b/10% Biu
when natural gas consumption exceeds 1072 Blu/ys/unit.
The TA-3 power plant’s boilers have the potential 1o
operate at heat inputs that exceed the 1012 Bru/yr/unit,
but they have not been operated beyond this limit.
Therefore, these boilers have not been subject to this
regulation. However, the TA-3 power plant meets the
cmission standard. The cmission standard is cquivalent
to a flue gas concentration of 248 ppm; the measured
fluc gas concentrations of the TA-3 boilers ranged from
15 10 22 ppm in 1990).

d. AQCR 702. Provisions of AQCR 702 require
permitting of any new or modificd source of potentially
harmful cmissions if they sxcced threshold emission
rates. In the past, this regulation addressed only criteria
poltutants. Howevcer, in September 1988, the NMEID
adopted revisions 1o AQCR 702 that require new
scurces of toxic air pollutants that were constructed of
reconstrucicd after December 31, 1988, to obtain air
quality permits if they emit more than the specificd
cmission rate for that chemical. Morc than 500 toxic
air pollutants are regulated by these changes, and cach
chemical’s specificd hourly emission rate is hased on
its toxicity. The Laboratory makes conscrvative
cstimates of maximum hourly chemical usage and
cmissions for cach new and madificd sourcc. Thesc
cstimatcs arc compared with the applicable AQCR 702
limits to detcrmine if additional permits arc requirced.

e. AQCR 752. Provisions of this regulation
tequircd a onc-time registration of all sources emifting
toxic air poliutants in amounts in cxcess of a specificd
annual emission limit. Complying with this segulation
required the Labosatory to cstimate cmissions on a
building-by-building basis for morc than SO0 chemi-
cals. To calculate these cmissions, a computerized data
basc has been developed that includes usage, products,
and wastcs for cach regulated chemical. In gencral, air
cmissions arc very low bhecause the Laboratesy is pri-
marily a rescarch facility and chemical usage is small.
The limit was cxcceded for only onc chemical, lithium
hydride, in onc building, thc TA-3 machinc shop. This
source was registered with the State. In response to the
anticipated  sequirements  of the  Environmental
Oversight Agreement between DOE and New Mexico,
this data basc is heing updated.
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3. Environmental Oversight and Monitoring
Agreement. The Environmenta! Oversight and Moni-
toring Agreemient as drafied beiween DOE and New
Mexico requires that the Laboratory/DOE

¢ submit a comprehensive  inventory  of
radionuclides, sulfur dioxide, PM-10, TSP,
carbon monoxide, ozone, nitrogen dioxide,
lead, berylliom, asbestos, hcavy melals,
nonmethane  hydrocarbons, and over 600
regulated toxic air pollutants;

* provide a comprehensive matcerials balance of
volatile  organic  compounds used at  the
Laboratory,

e perform source {osts for stacks ip accordance
with applicable faws and regulations; and

¢ install continuous monitors on  emission
sources as required by applicable regulations.

In response (o these requirements, the Laboratory is
preparing a material-balance-based cmission inventory
for all regulated air pollutants. This inventory will be
submitted to the State and will also be used to deter-
mine which stacks require testing and installation of
continuous cmission monitors. The Laboratory’s toxic
air pollutant data base, containing information on the
emissions of the more than 500 toxic air pollutants reg-
ulated by New Mexico, will be updated and cxpanded
to include the other classes of chemicals covered by the
Eavironmental Oversight and Monitoring Agrecment.
Itis not known when the terms of this agreement will
be in place.

E. Safe Drinking Water Act, Municipal and
Industrial Water Supplies

1. Backgrovnd. The Laboratory conducts two
scparate programs to monitor the groundwater quality
of the arca and to meet regulatory requirements. The
first program includes sampling of watcr supply wells
and special monitoring wells under the Laboratory’s
long-term cavironmental susveillance program.  These
samples are collected by HSE-8 and arc analyzcd by the
Health and Environmenial Chemistry Group (HSE-9).
The results of this program arc reported in Scc. VL.

Qe sccond program includes sampling from various
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points in the Laboratory and County distribution sys-
tems to ensure compliance with SDWA.  Compliance
samples arc analyzed for organic and inorganic con-
stituents and for radioactivity at the State Scicntitic
Laboratory Division (SLD) in Albuquerque.  SLD
reports the analytical results directly to NMEID. The
Johnson Controls  World  Scrvices, Inc.  (JCI)
Environmental  Laboraory  also  collects  samples
throughout the Laboratory and County distribution
systems and tests them for microbiological contamina-
tion, as required under the Safe Drinking Water Act
(SDWA). The JCl Eavironmental Laboratory s
centificd by SLD for microbiological testing of drinking
waler.

The EPA has cstablished maximum contaminant
levels for organic and inorganic constituents and
radioactivily in drinking water. These standards have
been adopted by the State of New Mexico and are
included in the New Mexico Regulations Governing
Water Supplies. NMEID has been authorized by EPA
1o administer and enforce federal drinking water regu-
lations and standards in New Mcxico.

During 1990, all water samples collected undes the
SDWA program at Los Alamos and tested by SLD in
Albuquerque and by the JCI Laboratory were found to
be in compliance with the maximum contaminant lcvels
cstablished by regulation. The lollowing is a summary
of the results of testing under the SDWA at Los
Alamos.

2. Chemical Constituent Monitoring of the
Water Distribution Systems. The Laboratory and
County distribution systems were sampled at three
locations for inorganic and voiatile organic constitucnts
during 1990 to dctermine compliance with SDWA
paramcetcrs.  Each location is representative of onc of
the well ficlds supplying the distribution system: Los
Alamos Airport is representative of water quality in the
Los Alamos well ficld; White Rock Fire Station of the
Pajarito wcll ficld; and Barranca Mesa School of the
Guajec well ficld. Samples were collected by HSE-8
and dclivered to SLD in Albuquerque for analysis. All
of these results were found to be in compliance with the
standards. Inorganic analyscs consist of the following
paramctcrs:  Arscnic, Barium, Cadmium, Chromium,
Lead, Mercury, Sclenium, Silves, Nitrate (as N), and
Fluoride. Volatile organic constituents (VOC) analyscs
arc divided into two classes. VOC Group | consists of

/
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‘Table Vi1I-4. Inorganic Constituents in the

Water Distribution Sy stem in 1990 (mg/1.)

Jlas Alamos  White Rock Barranca EPA Maximum
Contaminant Airport! Fire Station? School!  Contaminant Level
Arsenic 0.025 <().005 0.011 0.05
Barium «<(). <.\ <01 1.0
Cadmium <(0.001 «1).001 <0.001 0.01
Chromium 0.019 <0.005 0.007 0.0
Lead <0.005 <0.005 0.005 0.05
Mercury <0.0005 <0.00U5 <0.0005 0.002
Scleniun <0.005 <0.005 <0.005 0.01
Silver <(.001 <0.00! <0.001 0.05
Nitrate (N) 0.57 0.53 0.50 100
Fluoride 1.57 0.35 0.62 4.0

IRepresentative of Los Alamos well ficld.
2Representative of Pajarito well ficld.

IRepresentative of Guaje well ficld.

‘Table VIII-S. Volatile Organic Constituents in the Water
Distribution System in 1990 (ug/l.)

Los Alamos White Rock Barrsnca Mesa

Containment Airport Fire Station School
YOC Group 1

Chloroform ND ND 000T

Dibromochloromethane 000T 1.40 1.20

Bromadichloromethane ND 000T 0.00T

Bromoform 280T 1.10 000T

Aromatic Purgeables (6) 0.00N 0.00N 0.00N

Other Group I Contaminants (47) ND ND ND
YVOC Group 11

1.2-Dibromaocthane (EDB) 000N ~ 000N 0.00N

1,2-Dibroma-3-chlorapropane (DBCP) 0.00N 0.00 N 0.00 N

MDL = (Minimal detectable hmit) 1.00 pug/L for VOC Group 1.
MDL = 0.08 pg/L. for VOC Group II.
ND = Not dctected.
T = Trace (< detection limit).
N = Nonc detected abave detection limit.

- /
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aromatic and halogemated purgeables o determine the
Benzene,  Cathon Tewrachioride,
1,1-Dichloroethvlene, 1.2-Dichlorocthane,  para-
Dichlorobenzene, Tricilorocthane, Trichlorocthylene,
and Vinyl chloride plus 49 unregulated contaminants.
VOC Group Il consists of Ethylene Dibromide (EDB)
ad 1,2-Dibromo-3-chloropropane (DBCP). A sum-
mary of analytical results is included in Table VIII-4
and VII-S.

Under the SDWA, testing tor total trihalomethanes
is required for the Loy Alamos water supply once cach
quarter.  During 1990, o total of 20 samples was
villected by HSE-8 at five locations within  the
Laboratory and County distribu 0 Systems, and was
delivered 1o SLD for anaivsis - K. ~ulis showed concen-
trations befow the maximum contaminant level of 0.10
A summary of these

presence of

sl for total tribalomethances.,
rosults is included in Teble VII-6.

3. Radiological Monitoring of the Walter
Distribution Systems. The water distribution systems
were samipled for radioactivity st three locations during
1990). Samples were analyzed by SLD and the results
showed concentrations below the maximum contami-
mant level for gross alpha and gross bern A summary
of these results are listed in Tab' VT, Additional
cab e tion cancerning the radiofogical monitoring of
the Ao supply s included in ciion VI of this
report

4. Micrabiological Monitoring ¢f the Water
Distribution Systems.  Each month during 1990

\

approximately 45 samples were collected througheut
the Laboratory and County distribution systems to
determine the free chlorine residual available for disin-
fection and the microbiological quality of the distribu-.
tion systems. These samples were collected by JCI
Environmental Scction personnel and analyzed in the
JCl-centificd laboratory for the presence of coliform
bacteria, which is an indicator used o determine if
harmful bacteria could be present.  During 1990, no
coliform bacteria were found.  Thinty-nine of the
microbiological samples (approximately 7%) collected
were found to have some noncoliform bacteria preseni.
Although the presence of noncoliform bacteria is not a
violation of SDWA, it docs indicate stagnant water or
biofilm growth in the distribution lines. A summury of
the analytical results is found in Table VIII-8.

5. Other Environmental Activities for Protection
of the Water Supply System. Other programs con-
ducted to protect the water supply system include the
following:

a. Wellhead Inspection Program. A survey of
watcr supply wells was conducted during 1990 by the
JCl Environmental S.ction o detect any potential
sources of contamination into the systcm.  Daily
inspections of the wells were also condueted by JCI
Utilities to maintain pumping equipment and to identify
any problecm that might lead to a potential hecalth
hazard.

‘Tabie VII1-6. Total Trihalomethane Concentrations in the
Water Distribution System ir 1990 (mg/1.)

Quarters
Sampling location First Second Third Fourth
Los Alamos Airpont 0.003 0.006 0.009 0.003
White Rock Fire Stat” n <0.004 <0.004 <0.004 <0.004
North Community Fire Station 0.005 C.003 0.002 0.002
S-Site Fire Station <0.004 0.004 0.003 <0.004
Barranca School <0.004 0.008 <0.004 <0.004

The EPA maximum contaminam level is 0.10 mg/L.

Vill-16
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Table VII1-7. Radioactivity in the Water Distribution System

Standard for Radioactivity in Sample

Analysis Calibration June 28, 1990 (pCi/1.)
Los Alamos Airpors
Gross alpha# UIAM 3.90
Natural uranium 5.30
Gross betab 137Cs 3.90
WS¢, VY 3.90
White Rock Fire Station
Gross alpha MAM 0.40
: Natural uranium 0.60
Gross beta 131Cs 4.30
90Sr, VY 4.20
Barranca Schoo!
Gross alpha 41Am 0.50
Natural uranium 0.60
Gross beta 137Cs 3.30
0Gy, VY 3.30

aThe EPA gross alpha maximum contaminant level is 15 pCi/L.
' 5The EPA gross beta maximum contaminant level is SO pCi/L.

Table V1iI-i.. Microbiological Testing of the Water Distribution System

No. of Tests No. of Tests Positive for Bacteria

Month ' Conducted Coliform Noncoliform
January 45 0 1
February 43 0 2
March 45 0 6
April 50 0 1
May 45 0 4
June 45 0 4
July 46 0 4
Augusl 47 0 8
September 44 0 3
October 45 0 1
November 46 0 2
December 46 0 5
Total 547 0 41

VIIE-17
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b. Disinfection Program for New Construction.

Whenever new construction or repair work is required
on the distribution or supply system, the pipe must be
disinfected before it is put in service. This disinfection
is accomplished by flushing the pipe and adding a high-
strength chlorine solution to the piping. The chlori-
mated water is then removed, and a sample is taken
during the flushing process by the JCI Environmental
Section for coliform bacteria.

¢. Cross-Connection Control Program. The
Laboratory also maintains a cross-conncction control
program to casure that a scparation cxists between the
potable water supply and industrial or other nonpotable
systems. During 1990, cach of the backfiow prevention
devices used in separation of the potable water system
was tested to ensure proper operation.

6. Water Production Records. Monthly water
production records are provided to the State Engincer’s
Office under the water rights permit held by the DOE
for the Los Alamos water system.  During 1990, total
produ :tion from the wells and gallery for potable and
nenpatable use was 6.26 x 10 m* (5 070 ac-ft). This
production amounts to 91.5% of the total diversion
right of 6.8 x 105 m* (5 541 ac-ft) that is available to
the DOE under its permit.  Details of the performance
of the water supply wells (pumpage, waler lfevels,
drawdown, and specific yicld) and their operation are
published in a scrics of separate scports, the most recent
of which is "Walter Supply at Los Alamos During
1990, (Stoker 1991). Two new water supply wells
were completed in 199); a summary discussion of the
drilling is provided in Scc. 1X.H. of this report. These
wells will be connected o the water supply system and
be in production once cquipped with pumps, well
houscs, and transmission lincs.

F. Federal Insecticide, Fungicide, and Rodenticide
Act

This act regulaies the manufacturing of pesticides,
with requirements on registration, labeling, packaging,
record keeping, distribution, worker protection, centifi-
cation, cxperimental use, and tolcrances in foods and
feeds.  Scctions of this act that arc applicable to the
Laboratory include recommended procedures for stor-
age and disposal and requircments for centification of

-
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applicators. The Laboratory is also regulated by the
New Mexico Pest Control Act. The application, stor-
age, disposal, and certification of these chemicals is
conducted in compliance with these above governing
regulations. JCI conducts the application of pesticides
under the direction of the Laboratory's Pest Control
Programy Administrator. A Laboratory Pest Control
Policy, which includes management programs for
vegetation, inscct, and small animals, was cstablished
in 1984 and is curmrently going through a formal
revision by the Pest Control Oversight Committee
(PCOC). The PCOC has mcmbers from ENG-6, JCI,
HSE-S, and HSE-8. This commitice was established to
review and recommcend policy changes in the overall
pest management program at the Laboratory.

An annual inspection conducted by the United
States Depantment of Agriculture found no deficicncics
in the Laboratory’s pesticide application program and
centificd application cquipment,

G. Natlonal Historic I’reservation Act

As required by Scc. 106 of the National Historic
Preservation Act of 1966, which was implemcenicd by
36 CFR 800, "Protection of Historic Propertics,”
Laboratory activitics asc cvaluated in consultation with
the State Historic Prescrvation Officer (SHPO) for pos-
siblc cffects on cultural or historic resources. During
1990, Laborater  archacologists cvaluated 355 under-
takings (an un. aking is an aclivity that has the
polential to affcct a culturalhistoric  resource),
conducted 37 ficld suiveys, recorded 18 archacological
sites, and submittcd four survey reports for SHPO
review.,

As a resull of Laboratory activitics, adverse impacts
to two archacological sitcs were mitigated through sitc
cxcavation. Laboratory of Anthropology (LA) 704029, a
Late Archaic/Baskctmaker 11 (800 B.C. - A.D. 6(X))
lithic scatter was cxcavated in advance of scwer plant
construction associated with the Sanitary Wastewatcer
Systems Coasolidation Project. Analysis of over 5 4iX)
recovered artifacts is ongoing and will help answcr
questions concemning hunter-gatherer subsistence and
the adoption of agriculture on the Pajarito Platcau.

Excavation of LA 4618, a Coalition Pcriod (A.D.
1100-1350) ninc rcom pucblo located at the Chemical
Wastc Storage Facility, was initiatcd. When complcle,

/
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excavation of this pucblo will help refine Coalition
Period ceramic chronology and contribute to an under-
standing of Anasazi site abandonments.

An archacological test  excavation  permit, as
required by the Archacological Resources Protecion
Act of 1979 and implemented by 43 CFR Part 7, was
issucd to Mariah Associates, archacological contractor
for the Public Scrvice Company of New Mexico. Four
sites will be tested under this permit in advance of
PNM’s proposed 345 KV Ojo Line Extension Project.

Inspections of artifact repositories holding DOE
collections were completed as required by a new fed-
cral regulation, 36 CFR Pan 79, "Curation of Federally
Owned and Administered Collections.”  This activity
included an inventory of all burial remains removed
from DOE lands, which will expedite full compliance
with the Native American Graves  Protection  and
Repatriation Act passed in November, 1990,

H. Endangered/Threatened/Protected Species and
Floodplains/Wetlands Protection

1. Threatened and Endangered Species. The
DOE and Laboratory must comply with the Endangered
Specics Act of 1973 as amended.  During 1990, HSE-8
reviewed 702 actions proposed to be undertaken at the
Laboratory for potential impact on critical habitats. Of
these, 394 were reviewed through the Environment,
Safety and Hcealth  questionnaire  system. The
Biological Resource Evaluations Team of HSE-8 idei-
tificd 13 projects (Table VII-9) as needing surveys to
dctermine the habitat components and to rule out the
presence of critical habitats for endangered, threatencd
or seasitive plant or animal specics cither Federally or
State listed.

The tcam identificd projects needing surveys by
first revicwing a literature data basc compiling all
habitat requircments of Fudesal and State cndangered,
threatencd and candidate specics.  After ficld surveys
were conducted, the habitat componcnts of cach of the
surveyed sites were then compared o the habitat
requirements of the organisn s in question.

Both ficld and litcrature studics indicated no critical
habitats for any Federal or State cndangered, thecatened
or candidate specics within the 13 proposed construc-
tion sitcs.

AN
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Table VIIl-9. Surveys to Determine Habitat
Components for Threatened and Kndangered
Species

White Rock Tourist Center
Metcorological Tower

Mecteorological Tower

Fire Tank and Watcrline Installation
Transportable for EES-14

Proposcd Parking Arca behind TA-48
Installation of CPM for LAMPF

Los Alamos Integrated Communicatior .
Systems

Live Firing Range Tclephone Systcms
Upgradces

Utilities Restoration Los Alamos Canyon
Wells, Lines

Norton Linc Upgrade

Sanitary Wastewater Consolidalion Sysiem
Linces

Weapons Subsystcm Laboratory

2. Monitoring of Threstened And Endangered
Species. Historic nest locations of the Fedcerally listcd
Peregrinc falcon (Falco peregrinus) continucd to be
monitored. The historic acric was not used during
CY90 although a pair of young falcons wcre observed
in the asca.

3. Biological Surveys. As part of long-term
biological monitoring studics, cvaluation of raptor pop-
ulations and raptor ncsts was continucd.  Birds of
concern  included  the  zonc-tail  hawk  (Buteo
alborotatus), Cooper’s hawk (Accipiter conperii), and
Northemn Goshawk (Accipiter gentilis). The location of
one construction project was surveyed for potential
nesting of and foraging by the Cooper’s hawk.

4. Floodplain/Wetland Assessments. Los Alamos
National Laboratory must comply with Executive Order
11988, Floodplain Managecment and EO 11990,
Protcction of Wetlands. During 1990, 702 actions pro-
poscd 10 be undcrtaken at the Laboratory were
revicwed for impact to floodplains and wctlands. All
projects reviewed in 1990 were outside flood-
plain/wetland boundarics. The Floodplain Asscssment
for onc project, Live Firing Range Expansion, was
published in the Fcderal Register 55:174, Scptember 7,

. , y
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/5. Wetland  Studies. As part  of the

DOE/Laboratory RCRA permit, in coordination with
the United States Fish and Wildlife Service (USFW),
all wetlands greater than 1 acre within the Laboratory
boundarics were mapped. The mapping was part of the
USFW National Wetland Inventory (NWI). The NWI
mapping usced acrial mapping and a hicrarchial
classification based on ccological, hydrological and soil
characteristics.

Although the mapping convention docs identify and
classify wetlands, the convention dacs not characterize
or delineate wetlands. To understand the present slate
and complexity of the wetlands defined by the Fish and
Wildlife Scrvice, a characterization of sclected wet-
lands was initiatcd as pan of the Biological Resource
Evaluations program. The purpose of the siudy was
four-fold:

. delincate selected wetland boundarics;

e characterize the use of wetlands by reptiles,
amphibians, small mammals, and birds;

e provide bascline data on which to determine
future change; and

e determine present and future impacts and
threats 1o wetlands.

A wetland characterization and  delineation was
done for each site in accordance with the Federal
Manual for ldentifving and Delineating Jurisdictional
Wetlands (EPA, 1989d). This dclincation sequires that
three factors be present for the area to be considered a
wetland:  hydrology, hydsic seils, and hydrophytic
vegetation.  All three critesia were present within the
arcas studicd in Pajarito and Sandia Canyons. Other
quantitative studics included monitoring water quality,
well levels and aquatic invertchrates,

Weilands classificd as marshes in Pajarito and
.Sandia Canyons were sclected tor this first-ycar study.
Results indicate that these wetlands provide habitats for
1 aumber of specics.  Quantitative information was
compiled using pit traps (or reptiles and amphibians
and live trapping for small mammals. Ohscrvational
and tracting studies were conducted for birds, large
mammals and insccts. Quantitative and abscrvational
data were compiled for 21 specics of replifes, amphib-
ians and small mammals (Table VIH-10). Additionally,
abscrvations indicate that decr (Odocaileius hemionus),

\clk (Cervus canadensis), raccoon (Pryocyan lotar),
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coyotes (Canis latrans) and the bobcat (Lynv rufus) use
the wetlands for foraging and in some cases bedding.
Raptor species including the American Kestrel (Falco
sparverius) and Redtail Hawk (Buteo jamaicensis) use
the arcas for nesting and foraging. Songbirds, includ-
ing the Redwing blackbird (Agelaius phoeniceius),
were observed nesting during the summer and flocks
have been observed foraging in the winicer.

Dectailed information is incorporated into a report
entiticd "Wetland Characicrization and Dclincation
Studics, Pajarito and Sandia Canyons,” in preparation.

1. Comprehensive Environmental Response,
Compensation, and Liability Act

The Comprchensive Environmental  Response,
Compensation, and Liability Act (CERCLA) of i480
and the Superfund Amendments and Rcauthorization
Act (SARA) of 1986 mandate clcanup of toxic and
hazardous contaminanis at closed and abandoncd
hazardous wastc sites. The CERCLA/SARA-related
actions for potential relcase sites at the Laboratory. are
being addresscd under the DOE’s  Environmemial
Restoration Program (Scc. 1V.K) in conjunction wiil
RCRA corrective actions (Sec. VIILA).

J. Toxic Substances Control Act

The Toxic Substances Control Act (TSCA) (15
U.S.C. ef scq.) establishes a list of toxic chemicals for
which the manufacturing, use, storage, handling, and
disposal arc regulated.  This is accomplished by
requiring  premanufacturing  notification  fur new
chemicals, testing of new or existing chemicals
suspecicd of presenting unrcasonable risks to human
health or the environment, and controiling mecasures (or
chemicals found to pose an unreasonable risk.

The Code of Fedesal Regulations (40 CFR 761)
contains regulations applicable to PCBs. The code
applies to all persons who manofacture, process,
distribute in commerce, usc, or disposc of PCBs or
PCB-containing items. Substances that arc segulated
by this rule include, but arc not limited to, diclectric
fluids, contaminatcd solvents, oils, waste ails, hcat
transfer fluids, hydraulic fluids, paints, sludges,
slurrics, dredge spails, soils, and matcrials contami-
natcd as a result of spills. Most of the provisions of the
scgulations apply to PCBs only if they arc present in
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Tabl- VIHE-16. Animal Species Using Wetlands in Pajurito and Saadia Canyons

Reptiles

Cnemidophorus velox
Eumcces multivirgatus
Ewmeces obsolems
Scelophorus undulatus
Phrvos.ma douglasii
Pitui phis melanoleucus
Thamnophus elegans

Amnpli.biags

Arhystoma tigrinm
Pscud.. -ic triseriine
Hyla arenicolr

Bufo woodhouse:
Scaphiopus multiplicatus

Small Mammals

Reithrodonioms megalowis
Peramvicus trues

Perom: \cus maniculotus
Peromyvscus leucopus
Microtus momtanus
Microtus longicaudus
Sorex vagrans

Tamias spp.
Spermophilus variegatus

concentrations above a specificd level.  For example,
the regulations regarding storage and disposal of PCBs
generally apply to materials whose PCB concentrations
are 50 ppm and above. Al the Laboratory, materials

containing >500-ppm PCBs arc transpasicd off-site fos -

ircatment and disposal, and matcrials containing 5. lo
~ 500-ppm PCBs arc incincrated off-sitc or disposed of al
TA-54, Arca G. This arca has been approved by the
EPA for disposal of PCB-contaminated matetials,
Efforts continucd toward the seplacement, soclassi-
fication, and disposal of PCB cquipment at the
Laboratory. During 1990, the following PCB waste

-
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Platcau Whiptait
Many-lined Skink

Great Plains Skink
Eastem Fence Lizard
Short-horncd Lizard
Gopher Saske
Wandering Garter Snake

Tiger Salamander
Chorus Frog
Canyon Trecftog
Woodhouse Toad
Southern Spadefoot

Wesioin Hasvess Mouse
Pinon Mouse

Deecr Mouse
Wiiteforted mouse
Meadow Vrte

L g-tailcd Vole

Vagra ! $hrew
Chipmuk

Rock Squirsc!

was sent off-site for disposal: 62398 kg (137 L35 1)
1i-uid PCB oil that included 50-499 ppm oil; 10 751 kg
(23701 Ib) « »ntaminated debris; 3 338 kg (7360 Ib)
contaminatcs water; 45 148 kg (99533 Ib) from 17
transformers; anc 47001 kg (1US 603 Ib) from 558
capacilofs. 1h addition, 3 039 kg (11 109 Ib) of PCB-
contaminated soil, debris, and equipment weie Jisposcd
of at TA-54, Arca G Of the 31 PCB transfosmers
being ~trofilled within the last two ycars, wine were
reclassified 0 non-PCB statos 3 the end of 1990, two
more are expected (o he reclassificd in the fir quarter
of 1991, and another six by ihe end of 1991, Elcven of

/
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he 3i transformers are being retrofilled with silicone
oil and the rest with perchlorocthylene.  No audits of
inspections of the Laboratory’s PCB activities were
vonducted by the EPA, NMEID, or DOE in 1990.
Information  about  the Laboratory’s  activitics
involving asbestos is presented in See. VIIED. .

K. Emergency Planning and Community Right-to-
Know Act

Title W Sec. 313 of SARA cxempts DOE facilities
from reporting requirements. However, it is DOE pol-
icy that this excniption not be exercised and that the
Laboratory repert its releases under the remaining
provisions of Scc. 313, Howcever, all rescarch
operations at the Laborstury are also exempt under
other provisions of the regulation and only pitot plants
and specially chemical production facilities at the
Laboratory must report their releases. As a result, the
Plutonium Processing Facility is the only operation at
the Laboratory that is covered by Sec. 313. The only
regulated chemical that is used at the Plutonium
Processing Facility in amounts greates than the Scc.
313 reposting thresholds is nitric acid.

-The Laboratory submitted tne required Sec. 313
report to EPA in July of 1990. This scport covered the
releases of nitric acid during 1989.  About 47 500
pounds o[ nitric acid wcre used for  plutonium
processing with releases to the air of approxamately
434.55 kg (1000 Ib.) The amoust of mitric acid
sclcased to the atmosphere was calculated wsing datn

.22
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t obtaincd from a study that measured the air emissions

from the facility. The remaining nitric acid was cither
consunied in chemical reactions or was completely
ncutralized in the wastewaler treatment  operations.
Only the air releases required reporting for 1989, Data
on releases for CY 90 wilt be reported under Sce. 313
in July 1991,

1. Engineering Quality Assurance

The Laboratory has a quality assurance program
(Engincering, 1983) for cngincering, construction,
modification, installation, and maintcnance of DOE
facilitics. Thc purpose of the program is to minimize
the chance of deficiencics in construction; to improve
the cost cffectiveness of facility design, construction,
and aperation; and to proteci the cnvironment. A major
goal of engincering quality assurance is to ensure oper-
ational compliance with all applicable cavironmental
regulations.  The quality assurance program is imple-
mented from inception of design through completion of
construction by a projcct tcam approach. The project
tcam consists of individuals from DOE’'s program
division, DOE/Albuqucrque Operations  Office  and
DOE/LAAQO; Laboratory operaling  group(s). the
Facility Engincering Division; the desigh conatextor;
the inspection  organization; and the  construction
contsactor. Each pruposed project is geviewed bv
personnel from HSE-8 to enaure (hat eaviroamcental
infegrity is maintained.
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IX. ENVIRONMENTAL SUPPORT ACTIVITIES

In addition to environmental surveillance and compliance activities, the Laboratory
carried out g number of related environmental activities. Selected studies are briedy
described in this section. Many of these activities are ongoing snd provide supplementary
information for surveillance and compliance activities at the Laboratory.

A. Meteorological Monitoring (Brent Bower:, Jean
Dewart, Gireg Stone, and William Olsen)

1. Weather Summary. Precipitation was normal in
Los Alamos during 1990, totaling 48 cm (18.7 in.).
Snowfall, however, was 257 below normal, at 109 cm
(42.9in.), the least during a year since 1981, The tem-
petature averaged slightly below normal for the year,
although there were several extreme months. A strong
hunderstorm on July 2Gth dropped large hail on White
Rock, crusing extensive prope.ty damage ($9 milfion).
The year had the warmest Junc and coldest December
on record. The annual summary is shown in Fig. 28;
other data are shown in Tablcs G-60 through G-63.

The year started with a snowy January, when 44 cm
(17.5in.) fell. A snowstorm on the 1Rth accounted for
30cm. (12 in.). Another storm produced strong winds
on the 29th, with a peak gust of 32 m/s (7 mph). The
weather becanic dsy dusing Fehruary and March, with
precipitation at abowt S04 of normal during both
months  Likewise, snowfall was light from Fcbruary
through April, totalling onby 4 4 in., or 35% of normal.
Record warm weather on March 2 st and 22nd brought
high tcmpetatures of H5°F on bah days. More record
lemperatuses were gecorded un April 14 and 28 (72°
and 71°F, respectively).

A strong high-pressure system formed over the
southwestern United States during June, causing fecord
heat in Lim Alamos. The month became the warmest
Junc on record, edging out (e previously warmost of
1980. Yumperatures reached M uf higher on six days
during the month, s:cond ondy (0 the seven c-cufring in
June of 1980, Daily temperatures ticd or bnske tecords

1% 1

on five days, including 93°F on the 24th, the highest
recorded during 1990,

After another record high temperature of 90°F on
July 1, the monseon scason got under way, with some
especially intense thunderstorms. A strong thunder-
storm dropped golf-ball-sized and some baschall-sizcd
hail in Whitc Rock on July 20. Widcspicad damage 1o
homes, motor vehicles, and other property resulted in
$9 million of insurar-c clinms. Some polf-ball-sized
hall was also ¢eparied in the Eastern Arca of Los
Alamos. Precipilation (including rainfall and mcltcd
hail) averaged 3.2 cm (1.25 in.) over White Rock,
Whitc Rock Y, and the East Gate arcas.  Another iso-
lated thunderstorm dropped heavy rain of 3.1 cm (1.24
in.) at TA-59 on the 22nd. - Most of the rain fcll during
onc hour. Thundcrstorm activity subsided dusing
August, with rainfall totaling only 4.7 cm (1.87 in.), or
just over 172 the normal amount. However, » downpour
of 4.2 em (1.64 in.) did fall at East Gate during a onc-
hour period on the 21st. Temperatures were quite conl
during August. Low tcmperature sccords were scl of
ticd on three dates including a 42°F rcading on the Tth.

Autumn staficd off wet, with hcavy rainfall in
Scptember of 8.6 cm (3.37 in.), 60% abave normal. It
was the weltest September since 1975, Daily precipi-
tation recotds were sct on two dalcs, including 2.4 cm
(0.94 in.) on the 36th. The weather becamic dry in
October with precipitation S0 below normal at 1.7 cm
(0.66in.). A record cold tempesature of 26°F occurred
on the nimh. November was wet with precipitation
twice the normaf, m1 5.3 cm (2,08 in.). A sirong storm
drupped saow in the Jemez Mowntaine and heavy rain
in Los Alamos at the heginning of the month, A cold

/
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front causcd strong winds on the fiest, a modular
huilding was damaged and several ponderosa pines
were blown down ncar Ancho Canyon. Rainfall of 2.6
cm (1.04 in.) on the second scl a recird for the date.
Scveral “Arctic blasts™ gave Los Alimos its coldest

Deccembe, on sec. 0 aes corevious oldest e
tesy T e g yr 14°C
1240 NI AT A \ Lod Wave

and Iresh snow cover gave Los Alamen three consecu-
tive days of below -I18°C (O°F) on the 22-241h,
including -23°C (-10°F) on the 231d and 24th. The

N
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Fig. 28. Summary of weathcr in Los Alamos (TA-59) during 1990.

23°C (-10°F) was ihe coldest tempenature fecorded in
Los Alamos since Decembes 1978. The cold weather
causcd somc walcr pipes to burst.  Scveral intense
storms caused strong winds on the 2nd and Ixh with
peak gusts of 28 m/s (63 mph).

2. Wind Roses. Avcrage wind specd and dircction
frequencics at four sites are plotted for daytime, night-
time, and total time (Figs. 29-31). The frequencics are
presenicd as wind roscs, which arc circles with lines
cxtending from the center scpresenting the direction

/




from which the wind blows. The fength of cach line is
proportional to the frequency at which the wind blows
from the indicated direction. Each direction is 1 of 16
primary compass points (for example, N and NNE) and
is centered on a 22.5° sector. Each spoke consists of
diffcrent widths representing  different wind  specd
classes.  The frequency of calm winds (winds wilh
speed fess than T mph (0.5 n/s]) is given in the circie’s
center. Day and night arc defined by sunrisc and sufisct
times.

The wind roscs tepresent winds at four sites: TA-S0
(2216 m {7 270 ft] above sea level), Bandelier (2 146
m ({7040 f1)); East Gate (2140 m [7019 [1]). and
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Arca G (2039 m |6 688 fi}). Surface winds (11-12\

m
above ground level) are shown for all sites, ard 92 m
level winds arc shown for TA-50.

Surface winds at Los Alamas are geacrally light,
with an average speed of 3 nus (7 mph). Wind specds
greater than S myvs (11 mph) occur with frequencics
ranging from 10% at TA-50 to 20°¢ or so at East Gatce.
The southerly and southwesterly winds at East Gate
tend to be stronger brecause the Los Alam:n Canyon,
located just to the south, presents Jess friction. Many of
the strong winds occur during the spring. Maorc than

40 of the surface winds at all sites ba- s fcss
than 2.5 /s (5.5 mph). The ac ‘~ed
East Gaw ! TA-50 .»n

(a)

Fig 29. Avenage daytime wind roses at Laborstory stations. Surface winds are upmémd n TA-59
(upper left) clockwise to East Gate, Ares G, and Bandelies. TA-S0 winds at tbe 92 m level are also shown.
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TA-50 (92 m)

(b)

Fig. 30. Avenage nighttime wind roses at Laboratory stations. Surface winds are represented at TA-59
(uppes left) clockwise to East Gate, Area G, snd Bandelier. TA-50 winds at the 92 m level are slso shown.

increascs (o aver 4 mis (9 mph) at the 92 m (300 (1)
level at TA-50. At this higher level, winds with specds
greates than 5 mys (11 mph) occur onc-thied of the time,
and wind spceds less than 2.5 mys (5.5 mph) occur
almost one-third of the time.

Wind disribution varics with sitc, height abovc
ground, time of day. and scason, primarily because of
the regional terrain. On days with sunshine and light
large-scalc winds, a deep, thermally driven upsiope
wind devclops aver the westem part of Pajarito Plateau.
Note the high (requency of southcasterly through
sautherly winds during the day at TA-50 (both levels)
and Eavt Gate during the ycar. The upslope wind is
cven more frequent at stations further to the wess: TA-6

Qd TA-59 (not shown). Upslope winds are gencrally

1X.4

light: less than 2.5 m/s (5.5 mph). Winds bccome more
sautherly and south-southwesterly at lower clevations
on the Platcau. The winds here are dominated by Rio
Grande Valley flows. A thermally driven up-vallcy
wind is probably responsible for most of the winds.
The up-vallcy winds can be stronger than the upslope
winds, with syceds up (0 5 nvs (11 mph) or greater.
Surface winds are quitc different during the night.
A shallow, cold-ais drainage wind often forms and
flows down the plateau on clear nights when large-scale
wiads arc light. Drainage winds arc gencerally less than
4 m/s (9 mph) and arc most apparcat at TA-50 (W o
NW) and less 30 at Arca G. The nighttime TA-50
winds at 92 m (300 fi) and susface winds at othcr sitcs

arc dramatically different from the TA-50 surfy
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Fig. 31. Avenge total wind roses at Labonatory statiors. Surface svinds are represented at TA-59
(upper left) clockwise to East Gate, Area G, and Bandehrer. TA-50 winds at the 92 m level are also shown.

winds, reflecting the dominance of the Rio Grande
Valley winds. The high frequency of up-valley winds
at night is from the thermally driven winds from day-
time cxtending into the carly cvening. and possibly, (o a
 lesser cxtent, channelcd, larger-scalc winds. A
drainage wind somctimces forms down the Rio Grande
Valley dusing thc cvening, causing the north (o
northcast winds. This wind usually continues for
scveral hours after sunrise (novice the slight peak of
northcast winds during the daytime). The large scalc of
the thcrmally driven up- and down-valley winds
accounts for the lag with sunrisc and sunsct,
respectively.  In contrast, the plateau up- and
downslope flows arc smaller and coincid~ closcly with

\wnriu: and sunsct,

1X-$§

The frequency of winds do vary dramatically with
scason (not shown). The Rio Grande down-valley wind
predominates at night and moming during winter
because of the long nights and dry atmosphere. The
thermally driven, up-vallcy wind is more predominant
in other scasons because of longes days and frequent,
lasge-scale southerly winds.

3. Precipitation Summary. Prccipitation ranged
from ncar normal over the western pasts of Los Alamos
County to scveral inches above normal in the northeast
and cast. Figure 32 shows precipitation analyses for the
summer monsorn scason (July-Scptember) and the
entirc year. Monthly precipitation totals arc also listed

in Table G-62. /
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Precipitation generally is concentrated over and
ncar the mountains in the County and decreases cast-
southeastwird toward the Rio Grande Valley (tloward
lower terrain). Typically, nearly hatf of the annual pre-
cipitation falls during the monsoon scason, or July
through September. The combination of a large-scale
moist wind flow from the Gulf of Mexico into New
Mexico, strong sunshine, warm iempetatures, and cle-
vated terrain are responsible for frequent afternoon and
carly evening showers and thundershowers. Monsoon
rainfall ranged from near normal over western arcas
(Stations 1-3) to ncarly 4 in. above normal in the north-
cast (Stations S and 7). Scveral heavy thunderstorms in
July and September made big contributions 1o the
rainfall totals at these sites.  Likewise, these two
stations along with the White Rock and Area G
(Stations 6 and X) had arual precipitation totals 2-4 in,
above normal.

B. Environmental Studies at the Pueblo de San
Hdefonso (W. 1). Purtymun, Max Maes, and
John Sorrell {Bureau of indian Affairs))

To document the potential impacts of Laborztory
operations on fands belonging to San Hdcfonso Pucblo,
the DOE entered into a memorandum of understanding
(MOU) with the Puchio and the Burcauw of Indian
Affairs (BIA) 1o conduct environmental sampling on
Pucblo land. The agreement, entitled "Memorandum of
Understanding Among the Burcau of Indian Affairs, the
Depanment of Encrgy, and the Pucblo of San Hdefonso
Regarding Testing  for  Radioactive and  Chemical
Contamination of Lands and  Natusal Resources
Belonging to the Puchlo of San Hdefonso,” No. DE-
GM32-8TAL37160, was concluded in Junc 1987. The
agreement calls for both hydlogic pathway sampling
(including water, soils, and scdiments) and foodstuff
sampling.  This section deals with the hydrologic path-
way. The foodstulf sampling is covered in Section VI
of this report. Dusing 1987, 1988, and 1989, water,
sofl, and sediment samples were collected in acvord
with the agreement (Purtymun 19%%h, ESG 1989, EPG
19%4)).

In 1990, the {ormal sampling plan (Appendix A 1o
the MOU) called for the Laboratory 1o collect and
analyze special water samples from two stations cast
and two stations west of the Rio Grande (West: Station

1X-7
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3, Pajarito Well (both pumps); Station K, Halladay
Well; East: Station 17 {new], Don Juan Playhouse
Well; and Station 9 Eastside Artesian Well).  Special
sedimment samples were 1o be collected from four
locations on San [ld fonso lands in Morntandad Canyon,
designated A6, A7, AR, and AlU on Fig. 53. These
samples were collected by Laboratory personnel on
November 14, 199), in the company of personnel from
the San Hdefonso Puchlo Governor's Office and the
BIA. Becausc of access difficultics, it was not possible
to sample the Don Juan Playhouse Well, and instead, a
sample was collected from the Old Community Well
(Station 1). The plan also specifies collection and
analysis of nine other water samples and seven other
sediment samplces that have long been included in the
routine cavironmental sampling program as well as
speial sampling of storm runoff in Los  Alamos
Canyon as part of the Laboratory s routine monitoring.
The additional water and scdiment sampling locations
are identificd in Table 1X-1 to permit cross-seferencing
to other sections in this report discussing the routine
monitoring. Instead of storm runoff sampling this year,
a special sampling of runoff fed by treated cfflucnt
from the Los Alamos County sewage treatment plant
was conducted.  Rcesults and interpretation of this
sampling arc described in Section VI.C.6 of this seport.

1. Groundwater. Radiochemical analyses in 1990
of groundwatcer from Stations 3 and 8 indicated no sig-
nificant change from the analyscs that were performed
on wclls at those locations in 1989 (Tablc 1X-2) for all
radioactive constituents cxcept 1YCs. The 1VCs mea-
surcments appear somewhat nigher for all the 1990
samples, but the uncertainty in those measurements is
quitc high because of analytical background; it is
unlikely that there is any significant ccsium present.
The measured values appear to exceed the DOE derived
concentration guide in three samples by as much as
26% (Tablc 1X-2). but the uncertaintics in the
mcasutcments make it impaossible to conclusively infer
the presence of cesiumn above the guide.

The gross alpha activity in water from Station | was
22 x 102 uCi/mL. As Cctailed in Purtymun 1988b, the
groas alpha activity in this arca is duc to uranium and
nol radium. The activity atiributable to uranium (44
ng/L is cquivalent 1o about 30 pCi/L) fully accounts
for all the gross alpha activity, Thus, the New Mexico

/
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x-1. Locations on San lldefonso Lands
- Sediment Sampling Included in Routine Monitoring Program

Watci Sampling Locations

Rio Grande River
Otowi

Spriags in Los Alamos Canyon
Basult Spring
Indian Spring

Spring in Canyon North of Los Alamos Canyon

Sacred Spring
Spring ir Sandia Canyon
Sandia Spring
Springs in White Rock Canyon
La Mecsita Spring
Spring 1
Spring 2

: See this Table
Map Designation Jor Results
Fig. 16, No 3 G-15,G-16
Fig. 16, No. 56 G-24,G-25
Fig. 16, No. 12 G-17,G-18
Fig. 16, No. 11 G-17,G-18

Fig. 16, No. 13 G-19, G-20, G-21

Fig. 16, No. 10
Fig. 16, No. 32

G-17,G-18

Sanitary Efflucnt Flow in Mortandad Canyon

Mortandad at Rio Grande

Sediment Sampling Locations

Los Alamos Canyon
Los Alamos at SR-4
Los Alamos at Totavi?
Los Alamos at LA-22
Los Alamos at Otowi
Sandia Canyon
Sandia at SR-4
Sandia at Rio Grande
Morterndad Canyon
Mortandad at MCO-13

Mortandad at SR-4

Mortandad at Rio Grande

Fig. 16, No. 33 G-19, G-20, G-21
Fig. 16, No. 38 G-19, G-20, G-21
Fig. 21, No. 35 G-38

Fig. 21, No. 36 G-35

Fig. 21, No. 37 G-35

Fig. 21, No. 38 G-35

Fig. 21, No. 38 . G-34

Fig. 21, SANDIA G-34

Fig. 21, No. 45 G-35

and Fig. 33, A-§

Fig. 21, No. 15 G-34

and Fig. 33, A9

Fig. 21, MORTANDAD G-34

*Not required by MOU but routinely sampled and reported.

G-19, G-20, G-21 ¢

~
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Table IX-2. Radiochemical Quality of Groundwater from Wells, Pueblo de San lidefonso

Total Gross Gross
Station Number and ‘H \Cs Uranium 2Py In2upy Alpha Beta
Well identification (10-¢pCiymL) (10-YuCiymlL) (ug/L) (10 uCymL) (10°uCiyfmL) (10-° uCi/mL) (10~ uCi/mL)
1 Old Community Well 0.2 (0.2)2 31 (9) H (09 0053 (DO19) 009 (0009 23 (5. 1) z9
1 Pajarito Well (pump 1) 0.1 (0.2) 101 (62) 1n (o1 0.016 (0.010)  0.012 (0.007) 14 Q) S8(0.7) 3 2
3 Pajarito Well (pump 2) 0.3 (0.2) 125 (66) 76(0.1) 0004 (0.004)  0.004 (0.004) 9. (3.) 53(07) 22
8 Halladay Well 0.3 (0.2) 135 (59) 1.4(0.1) 0019 (0.019)  0.026 (0.016) 4 (1) 2.2(04) o8
= 9 Eastside Artesian Well 0.4 (0.2) 151 (61) 2.2(0.1) 0.004 (0.009)  0.004 (0.011) 10. (3.) 2.6(0.5) > _§
= ge
Summary g g
Maximum concentration 04 151 « 0.053 0.166 23 11 = é
Standard® 200 120¢ 32 16¢ 1.2¢ 155 sob g g
Maximum as a =
percentage of standard 20 126 138 33 138 153 2 $2
Limits of detection 0.7 40 1 0.1 0.1 3 3

3Counting uncertainties are in parenthesis,
*Maximum contaminant level-MCL, used for comparison only (NMEIB 198R, EPA 1989b).
“Derived concentration guide applicable to DOE drinking water systems - used for comparison only (sce Appendix A). .

. - _ ,
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Environmental  Improvement  Division (NMEID)
drinking water gross alpha screening level of § pCL
for radium (uscd for comparison only), which excludes
activity from radon and uranium, is not cxcccded by
this or any of the samples. This well showed a similar,
relatively  high  concentration  of  uranium  when
previously sampled (Purtymun 1988b). The plutonium
mcasurcments were all below the limils of detection
(Table 1X-2). (An initial *¥Pu mcasurcment in the
samplc from Station 3 pump was about twicc the
detection limit and was re-analyzed as quality control
cvaluation of the data indicatcd a problem :n the
analysis recovery. The sccond analysis, included in
Tablce 1X-2, was helow limits of detection; and quality
assurance results were within control limits.)

No significant change was found in the chemical
quality of the groundwatcr from Stations 3 and 8 from
the 1989 data 1o the 1990 data (Table 1X-3). The total
dissolved solids standard (500 mg/L) was exceeded,
with a concentration of 716 mg/L a1t Siation 3. Other
chemical constituents in water from Station 3 and from

inhcr three stations were at or helow the standards.

Fig. 33. Groundwatcr and scdiment stations on Pucblo de San lidcfonso land.

IX-10

All these constituents arc naturatly oceurring, and the
levels are as cxpected for the arca.

Special sampling and analyses wcre conducted
during 1989 at Station 3, known as the Pajarito Wells
sitc, o investigate what appcarcd to be anomalous
changes in the chemical quality of watcr that were
noted between samples collected in 1987 and those
collected in 1988 (ESG 1€89). This sampling dcter-
mincd that the differcnce in qualily is natural and is
attributable to the different location and depth of the
two scparatc wells operated at alternate times by a con-
troller, with no indication of a contamination problcm
(EPG 1990). Samples collccted in 1990 from both of
the wells (Table 1X-2) indicated the quality of watcr
was within the range of values found previously for the
iwo scparatc welis.

2. Sediments. The industrial wasic tscatment plant
at TA-50 relcascs trcated cfflucnt into the upper reaches
of Mortandad Canyen. The cfflucnt, containing traces
of radionuclides and others chemicals, infiltrates into the

underlying alluvium, forming an aquifer of limilcd/
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Table 1X-3. Chemical Quality of Groundwater from Wells, Pueblo de San lidefonso (mg/L)®

Summary
Station 3 Station 3 Station 9 Maximum
Station | Pajarity Pajarito Station 8  Eastside Maximum Concentration
Community Wells Wells Halladay \rtesisn  Concen- as a Percentage
Standard® Well 1 (pump 1) (pum;: Well Well tration of Standard
Chemical Constituents
- Primary®
Ag 0.08 - <0.010 <0.010 <0010 <010 <0.010 <20 m
As 0.0 - <0030 . <0.030 <0.030 <0.030 <0.030 <6l) 3
Ba t.0 —_ 0.160 0.136 0.090 0.061 0.160 16 2
Cd 0.0 - <0.003 <0.003 <0.003 <0.003 <0.003 < z
Ct 0.0§ - <0.006 <0006 0.014 <0.010 0.014 R z
F 4.0 20 09 1.2 0.6 09 20 50 z
Hg 0.002 <0.0002 <0.0002 <0.0002 <0.0002  <0.0002 <0.0002 <10 @
NO,-N 10 0.7 04 1.6 1.4 1.8 16 16 2
Pb " 0.08 -— <0.030 <0.030 <0.030 <0.030 <0.030 <60 =
Se 001 - <0030 <0.030 0.030 <0030 <0.030 <100 g
m
Sccondary® v g
a _ 250 9 165 68 3 165 165 66
Cu 1.0 -— <0.003 0.012 <0.003 <0.003 <0.003 <l
Fe 03 - 0.051 0.110 0.220 0.010 0.220 73
Mn 0.0S - 0010 0.003 0.002 <0001 0.010 20
SO, 2% 30 58 2 15 19 S8 3
Zn 5.0 - 0.056 0.068 0.055 0.033 0.068 <2
TDS: S00 246 716 450 54 186 716 143

AHOLVYHOAY] TYNOILYN SONVY17 SO
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Table IX-3 (Cont)

\

Summary
Station ) Station J Station 9 Maximum
Station 1 Pajarito Pajarito Station8  Eastside Maximum  Concentration
Community Wells Wells Halladay Artesian Concen-  as a Percentage
Standard® Well 1 (pump 1) (pump 2) Well Well tration of Standard
Miscellaneous m -
SiO, —_— 2 35 k1Y 2 27 39 - S
Be -— <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 —_
G —_ 19 56 43 4 9 56 -— E
Mg -— 9.8 49 26 05 0.5 9.8 - 2
K - 34 40 32 08 08 40 - s
Na — 2 366 180 k7 106 366 - o
Ni -— <0.005 <0.005 <0.005 <0.005 <0.005 <0.00S - § §
CO, -— <S5 <S5 <5 9 <5 9 - e
HCO, - n 481 251 gs 150 a8t - g &
P - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - 8%
Total bardness - 88 160 120 12 2 160 - 39
Conductance (mS/m) -_— “d 119.0 64.2 220 268 119.0 — g2
pH (standard units) 6.8-8.5 7.6 74 7.6 8.1 8.1 9.1 -

3Units are milligrams per liter, except as noted.

"Primary and secondary drinking water standards are used for comparison only (NMEIB 1988, EPA 1989).

Samples were collected August 29, 1989,
“Total dissolved solids.
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extent perched on the underlying tuff in the upper- and
midreaches of the canyon within Laboratory bound-
A large proportion of the radionuclides in the
cffluent when it is first relcased as surface flow is
adsorbed or attached to the sediments in the strcam
channcl; thus, the principal means of transport is in sur-
face runoff. Monandad Canyon heads on the Pajarito
Platcau a1t TA-3 and has a small drainage arca. The
alluvium thickens in the nuddlc and lowcer reaches of
the canyon. The small drainage arca and the thick scc-
tion of unsaturated alluvium in the middle reach of the
canyon have retained all the runoff since 1960 when
hydrologic studics began in the canyon.

During 1990, Mortandad Canyon scdiments were
collected and analysed for radionuclides from scven
scdiment stations, onc west of the Laboratory and
Pucblo boundary and six within the Pucblo (Fig. 33 and
Table I1X-4). The analytical results for samples from
e stations were comparcd with results from regional
sil and sediment samples collected over many years to
cstablish background levels for norsthern New Mexico
(Purtymun 19K7a).

Plutonium conceatsations in all Mortandad Canyon
scdiment samples taken in 1990 at and cast of the
Laboratory boundary wcre within the statistical range
attributable to worldwide fallout in northern New
Mexico (Table 1X-3).  The higiest valucs for 2“Pu in
1990 were obtained at Stations A-5 (on Laboratory
propernty upstream from the boundary with the Pucblo),
A-6 (at the boundary). and A-7 (slightly dJownstrcam
from the boundary). The sample from Lcation A-S had
a 2325y concentration (0.024 pCi/g) just a: the statis-
tical background limit (0.023 pCi/g for scdiment and
0.025 pCi:g for soil). The boundary samplc (A-6) and
the next onc (A-7) downstream (0.0103 and 0.0136
pCi'g, respectively) had about hall of the background
limit and lower than levels in 1989, In 1989 both A-6
and A-7 had levels excecding the statistical background
limit.

The measuscments are consistent with obacrvation
of the physical appearance of the strccam channel at the
time of collection, which gave no indication of any
walcr runoff or transpunt of scediments across the
Laboratory boundary.  Observations during the thun-
dersiorm scason noted that no runoffl in Mortandad
Canyon cxicnded ncar the Laboratory boundary. (Ne
runoff has been obscrved 1o reach the Laboratory

Qﬂdaf)’ in Mortandisd Canyon since 1960 when the

arics.

IN-13

U.S. Geolagical Survey initlated special studics (hcrc.)\

For samplcs domiaated by worldwide fallout at these
low levels. considerable variability is expectcd because
of different particle-sizc distributions in grab samples
(Purtymun 1990b). Samples with a lasge percentage of
small particles typically cxhibit higher  mass
concentrations of plutenium because of their high
advorption capacity. The scdiments in this pant of
Monandad Canyon arc more like soils because there
has been no runoff te scparate out silt and clay-sizc
pasticles that typically show higher concentrations of
plutonium.

Cesium concentrations from samplcs at Stations
A-5, A-6, and A-7 showed minor differences from pre-
vious results.  In 1990, the 'VCs concentrations at
Stations A-6 and A-7 (0.71 and 0.41 pCi'g. respec-
tively) were fower than those in 1989 (1.1 and (.45
pCVR). The valucs were within the range of the statis.
tical background limits for regional soils and sediments
(0.44 10 1.09 pCi/g [Purtymun 1987a}).

3. Monitoring Well. A ncw monitoring wcll
(SIMO-1) was instalicd in Maortandad Canyon just cast
of scdiment sampling station A-6 (Fig. 33) on San
ldcfonso Land.  This was eomplcicd by BIA and
Labhoratory persannict on Septemrber § and 6, 1990), with
permission from San Hldcfonso undes the general terms
of the MOU. The purpose of the monitoring well was
to confirm the abwence of any perched water in the
alluvium of Mortandad Canyon. The hole for the well
was drillcd with hollow stem auger and continuous core
samples were collected from the surface to the total
Jdepth of 31.7 m (104 f1). The cores permiticd detailed
geologic logging and were analyzed for radiochemical
constituents.  The geologic log is summarized in Fig.
34. The radiochemical analyscs arc detailed in Tables
G-64 and G-65.

No cvidence of perched water was fuund, confirm-
ing previous infesences that no water could be maving
from ke Laboratory onto San lldefonso hencath the
sutface. Even though the hole penctrated no saturated
zoncs, it was completed by installing a polyvinyl chlo-
ridc casing with screened scections located in two inlcs-
vals that would be geologically likely locations for
water to accumulate. This will permit periestic future
maoisiure measurements to detect any possiblc changes

in the subsurface occurrence of waler. /
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Geologic Log
6658 ft Land-Surface Datum (LSD) —_—_—

Silty, sands, and gravels, pale brown SYRS/2; numerous quanz and
sanidine crystals and crystal frayments, small rock fragments of pumice
and latite; CR « 64%: (alluvium)

Silty clay, kght brown SYR5/6; CR = 64%: (top of tuff)

Tuft, light brown SYRE/4; quartz and sanidine crystals and crystal
fragments, small rock fragments of gray pumice and dark gray latite in
a very fine-grained weathered ash matrix; lense o zoarse-graned
Quartz and sanidine; 27.51t0 28 fi.; CR = 81%; (weathered tuff)

p— e Gar AN Gl eI GENP I GNP GESP CEnS GEED an

Tuff, moderate brown SYR4/4; (cm as above). CR = 74% (westhered tuff)

| 1

Tsankowi

T

Tuft, pale yellowish trown 10YRE/2; conwsod of iayers 1° 10 2° hick of
 trown clay and aite‘nating gray sand; CR - 74% (w ¢ (weathered tuff)

Yuﬂ . light brown SYRE/4; quartz and sanicine crystals, rock fragments of
red and gray pumice and dask gray latte in a sity matrix; CR = 76%;

Bentonite Cement

Tult, grayish yeliow pink SYR7/2; tuff wulhoud as above; CR « 75%,;
(weathered tutf)

1 | |

Otowi Member

I

Tuft, light gray SYF1.48; same as above; CR « 75% (weathered tff)

Tuff, gnyish-o-:ango pmu_.fnmwz; same as above except sightly
consclidated, increase in red and gray pumice and some red latite in
ash matnx; CR = 80% (slightly weathered tuff)

s onmp CoVTES aEP ISP aInd CEEP GES? GEN) GERS CGEED GEEP G

Tult, yellowish gray SYR7/2; same as above except appears unweathered;
CR = 92%: (tuff)
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NOTE: Cased with Schedule 40 PVC - 2° 1D; screen siotted 0.010°. Cuttings in construction are tuff
from hole ranging from silts-sands-gravels. CR « Core Recovery for section.

\ Affairs, September S and 6, 1990 (well dry).

Fig. 34. Test hold SIMO drilled with and in cooperation with San lidefonso Pueblo and Bureau of Indian

I1X-14
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Table 1X-4. Radiochemical Analyses of Sediments from

AMortandad Canyon :
Gross
H nCs Total eUrsnium NPy WMapy Gamms
Station  Location (aCvVL) (pCUR) g (pCip (pCvp) (couats/min/p)
Sedimenns®
AS  Laboratory - IR (047 23 (0.2) 0.004 (0.005) 0024 (0LO0R) 1.2(04)
A6 Sanldefomso  2.1(U3) 0.71 ((.13) - 0.0005 (O000S)  01.0103 (V.O016) 2.5(0.5)
A7 SanlWefonso  2.2(0.3) 0.41 (0.10) —_ 0.0018 (DO0Y) 00136 (0.0021) 38(05)
AN San lldefenso 1.1 (0.3) 0.2} (0.09) — 0.0013 (0.O008) 0.0041 (0.0010) 3.5(05)
A9 San lki¢foaso 00 (0.3) 0.19 (0.07) 2.8 (0.2) 0.0037 (0.002Y) ¢+ 5032 (0.002) 04(04)
A0 San lldefonso 0.6 (0.3) 0.09 (0.07) -— 0.000 (0.0005) (.002S8 (0.0007) 1.4(0.6)
A-ll San lidfonso 05 (03) 0.11 (0.09) 1.3(0.1) 0.000 (0.001) 0.0011 (0.0009) 0.7 (0.4)
Backgrouad
Scdimeats (1974-1986) —_ 0.44 44 0.006 0.023 79
Soils (1973-19%6) 7.2 1.09 34 0.008 0.025 66

aSamples in Mortandad Canyen were collected on November 14, 1990, with the exception of station A-S (May 22, 1990);
A9 atState Road 4 (Juae 21, 1990)- swd A-11 atthe Rio Grande (October 3, 1990).

dCounting uncertaintics are n pascnt s,

088! IINYTIIAUNS WININNOYIANT
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The radiochemical analyses of the coses showed no
cvidence of any contaminants from the Laberatory
(Table G-64 and G-65). The plutonium measurements
were all at or below detection limits. Tritium in wates
vapor cxiracted from the cores from the surface down
0 4.27 m (14 fi) was all at levels within the range
attributable to background expected in northern New
Mexico soils (Purtymun 1987a); below 4.27 m (14 f1)
the tritium mcasurements were all below the limits of
detection. Gross gamma and 'YCe in all cores were al
levels within the range atttibutable ‘o background
expected in porthern New Mexico soils (Purtymun
1987a). Uranium was mcasurcd at levels well within
the ranges for paturally iwcurting uranium expected for
the Tshirege, Tsankawi, and Otowi formations
pencirated by the hole (Becker 1985, and Crowe 1978),

C. Envirnamental Monitoring ot the Fenton Hil
Site (Alan Stoker, Steve Mclin, William
Purtymun. and Max Maes)

The Laboratory opcrates a program to cvaluate the
fcasibility of cxtracting thermal cncegy from the hot dry
rock  geothermal  seservoir  at the Fenton  Hill
Geothermal Site (TA-57), which is located about 45 km
(28 mi) west of Los Alamos on the southem edge of the
Valles Caldera.  The hot dry mxck cncrgy concept
involves drilling (wo decp holes, connecting these hokes
by hydraulic fracturing. and bringing gcothcrmal
cncrgy 1o the surface by cisculating watcr through the
sysiem.  Environmental monitoring is performed adja-
cent to the sile 10 asscss any impacts from the geother-
mal operations,

The chemical quality of Lusface water and
groundwaters in the vicinity of TA-57 (Fig. 35) has
bee  monitored  for use in  geohydrologic  and
emv’ amental studics.  These waler quality sudics
began before the construction and testing of the hot dry
1c.... system (Pustymvn 1974d).

Water samples for Fenton Hill monitoring have
routincly been collected during periods of base flow
(low surface watcr discharge) in late November of catly
Dccember. A heavy snowfall in early Deccsnber pre-

vented access 10 some of the surface and spring loca.

lions. As a gesult only four susface walcr and six
groundwater sations were sampled.  The results of the

\_
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16 genesal chemical paramcier analyses ase presented
in Table G-66, and the fesults of 11 trace mctal
analyscs and uranium tests are presented in Table G-67.
Slight variations were found in the chemical quality of
surface walcers and groundwatcrs among the individual
stations when the analyses were compared with those
from prcvious ycars; howcver, these vatiations arc
within typical scasonal fluctuations obscrved in the past
(Purtymun 1988a). There were ne significant changes
in the chemical qualily of surface water and
groundwater at the individual stations from previous
ycars (Purtymun 1988a).

D. Community Relations Program

The Laboratory’s Envitonmental Safcty and Healih
Community Involvement Team was formed to provide
a program of iavolvemcent and information cxchange
among Laboratary personnel, residents in surrounding
communitics, special intcrest groups, media reporters,
and representatives of city, state, and federal govemn-
ments. The committce’s goal is to inform the public of
planncd and ongoing actions, to focus on and aticmpt to
resolve conflicts, and to identify and alleviate public
concems and fcars.

As part of an ongoing scries of information
cxchangcs, a town hall mecting was held January 1990
in Espafiola for arca sesidents.  The information pre-
sented and discusscd was cntitled "Hazardous Wasic
Incincration at LANL."  The iwo-hour mccting
included a 1alk presented during the first hour followed
by a question and answer session.  Attendec participa-
tion was subsi.ntial, indicating that the activity was
well seceived.

In 1990, the Laboratary cstablished, through HSE-
13 and PA-3, a Community Relations Program as jant
of its Environmcntal Restoration (ER) Program. The
Community Relations Program was a requiscment of
the Hazardous and Solid Waste Amcndments (HSWA)
Module of the Resource Conscrvation and Rccovery
Act (RCRA) Opcrating Permit which went into cffcct
on May 23, 1990. This program is dircctly funded by
the Departimemt of Encrgy (DOE) through - its
Environmental Managemenmt  (EM)  Office  for

Envitonmenial Restoration and Wastc Management.
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Fig 35. Sampling sations for surface waler and groundwater near the Fenton Hill Site (TA-57).

The ER Community Relations Project Leader sct up From these community interviews, a Community
a scricy of interviews with public officials, community  Relations Plan was developed as a section of the ER
leaders, cnvironmental intcrest groups, ncws organiza-  Program’s Installation Work Plan. The plan identificd
tions, and Laboratory personncl from the communitics  specific Community Relations requisements in the per-
of Los Alamos, White Rock, Santa Fe, Taos, Espafiola, mit and the Laboratory activitics to meet these require-
Pojoaquc, and Jemez Springs. The purpose of these  ments and also identificd additional community rela-
intervicws was (0 identify the issucs of concern and the tions activities that could be conducted bascd on public

information nceds of the different individuals sepre-  need and available time and resources.
senting their section of the ncighboring commuaities.

/
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/ In May of 1990, the ER Program gave a presenta-

tior to the Laboratory’s Community Council in Santa
Fe. The Council. composed of community Icaders from
northemn New Mexico who engage in a segular dialogue
with Laboratory officials on issucs of common concern,
asked questions and provided constructive ositige s of
the presentation so that the ER Program could improve
is future preseniations (o comniunity groups.

In July of 1990, the Laboratory hosted a bricfing
and tour of enviconmental activities (or State legisis-
tors. The ER program was requested to deliver a pre-
sentation to the Hazardous Matcrials and Transporta-
tion Committce in Augus® in Santa Fe.

In October of 19%%), the Laboratory panicipated in
the DOE's Fivc-Ycar Plan for Environmental Restora-
tion and Wastc Managemaent Site-Specific Plan mecting
in Los Alamos at Fuller Lawdge.  Laboratosy officials
provided a 30-minutc presentation surimarizing cavi-
ronmental activitics performed in Fiscal Year 1990 and
planncd activitics for Fiscal Year 1991, Laboratory and
DOE officials sesponded 1o questions and listened ¢
comments from the public in altendance.

Cultusal resource stalf of HSE-K conducted a tour of
Laboratory ruins for participants in a nationwide DOE
Cultural Resousce Management Warkshop  held in
Santa Fe. A representative from the Advisory Council
on Historic Prescevation, Washington, D.C., visited
LANL s remaining Manhattan Projcct struciuses as past
of a study cxploging historic preservation conceins at
active military and rescarch facilities. Tours were also
conducted for University of New Mexico-Las Alamos
and Colorado State University classes and fos the San
Juan County Archacological Socicty.

Archacology siaff presented a papes on the LANL
curation program and attended a round-table discussion
for DOE-affiliatcd aschacotogids at the Socicty for
Amctican Aschacology mectings in La. Vegas. A
guest fecture on Pajasito Platcau archacalo,, was also
given fo the Santa Fe Archacological Sacicty.

The ER Program apencd its Community Reading
Room in Decembes 199 at 2101 Trinity Drive in
“downtown Los Alamos. The Reading Room, a multi-
© putposc facility that can scsve not only as an infosma-
tion repenitory, but alwo as a mecting place (o small

\_
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briefings, mectings, and workshops, is intended 1o hc\

the primary soutce of information for the public on
cnvitonmental activities at the Laboratogy.  Plans,
teports, and documents required hy the HSWA Maodule
are available for public review, and other HSE docu-
ments and DOE plans and repuorts associates with cnvi-
ronmental activitics are available.

E. Natinaal Atmospheric Deposition Program
Network Station (Creig Eberhart and David
Jardine)

HSE-8 opcratcs a wet deposition station that is pars
of the National Atmosphetic Depnsition Program net-
work. The station is located at the Bandclicr Nationa)
Monument. The 1990 annual and quarterly depenition
ratcs ate presented in Table §X-5.

Deposition rates for the various ionic specics vary
widcly and arc somewhat dependent on precipitaiion.
The highest deposition rates usually coincide with high
precipitation. The lowest rates normally occut in the
wintce, probably rcflecting the decrease in wind-blown
dust. The ions in the rainwates arc from both ncarby
and distant anthropogenic and natural sources.  High
nitratc ané sulfate deposition may be caused by anthro-
pogenic  sources, such as nsrof vchicks. copper
smclicrs, and power planis.

The natural pH of rainfall, without anthropogenic
contributions, is unknown. Becausc of the contsibution
from cntrainest alkaline soil particles in the southwest,
natural pH may be iigher than 5.6, the pH of rainwates
in cquilibriury with aimospheric carbon dioxide. Some
studics imnaic that there may be an inverse relation-
ship Pxomcen clevation and pH effect that lowers the pH
of -amp’cs measured in the ficld. For the latest quarter,
all ficld measu,cments were below S.6, possibly indi-
cating contributions from acidic specics other than car-
bun dioxide. :

The NADP conductcd an audif of the Bandelicr site
this ycas, examining the physical chasacicristics of the
sitc and its operation. Except for a few minor cquip-
ment Nlaws, the opcration of the siation was in compli-
ance with NADP guidelines.

/
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Table 1X-S. Annual and Quarterly Wet Deposition Statlstics for 1990
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F. Preparation of a Performance Assessment for

- the Laboratory’s Low Level Waste Site (Mac
Fonis, Tom Buhl, Steve McLin, Alan Stoker,
Brent Bowen, Fverett Springer [EFS-13),
Johnny Harper [HSE-7), Fd Derr [HSE-T], Bill
Kopp {HSE-7))

DOE Order 5820.2A became cffective in September
198K, Scction Kl of this order established policics,
guidclines, minimum fequircments, and performance
critezia for low-level sadioactive waste (LLW) and
mixcd waste (LLW that alw contains nonradivactive
haszardous waste componcnts) management at DOE
facilitics.  The order applics only th LLW disposcd
after the otder became cffective.  The order sequiscs
that a pe:lormance assessment (PA) of the LLW site he
made o demonstrate compliance with specific perfor-
mance objcctives stated in the order.

A draft performance assessment document is in
preparation. It reports the resufts of preliminary calcu-
lations 1o assess the projected performance of Los
Alamen National Laboratory's TA-54, Atca G. Area G

disposes only LEW. mixed wastc is sored a1 the sile
for future disposition.  Such disposition, 10 be deter-

1X-19

Quarter
First Second Third Fourth Total
Ficld pH (standard units)
Mcan | 49 49 49 5.2 49
Minimum 44 44 4.6 48 44
Maximum 6.0 5.6 5.6 5.6 6.0
Precipitation (in.) 22 1.8 48 33 128
Deposition (microcquivalents per square metcer)
Ca 1925 1208 1196 434 8 0SS
Mg 196 164 186 67 613
K 43 50 48 25 167
Na 363 202 209 12) - 897
NH, RS7 839 1924 451 4070
NO, . CORA2 998 2439 647 4946
Cl 215 243 394 118 969
so, ' 1520 1379 2462 1209 6570
PO, 3.4 51 112 28 233
H 720 650 1430 890 3690

mincd in the fulure, may be on-sitc treatment of the
hasardous wastc component and  disposal of the
resulting matcsial as LLW on-site, or shipment of the
mixcd wasic off-sitc for lreatment and subscquent
disposal. The PA cvaluates only the Laboratory's LLW
strcam; it docs rot consider mixed wasic of transuranic
wasics, which are not covered under Chapter I of the
order.

An cxposurc scenatio is a concepiual model 1hat
desctibes patterns of human activity, cvents, and pro-
cesses that result in radiation exposure 1o people. Two
classes of scenarios are considercd in the PA: imruder
scenatios and undisturbed sife scenarios.  Intrusion is
assumcd o occur aficr Joss of institutional control at
the wastc sitc afics periods of scveral hundseds of years.
At this time, onc or 3 few individuals arc assumed to
disturh the wastc silc, unaware of the presence of
radioactive waste.  Undisturbed sconarios assume that
futurc inhabitants of 1t area are exponcd (o radioactive
componcnls of the wastc that have been relcascd from
the wastc sifc through normal cnvitoamental processes.
These include possible impacts (o groundwatce from

leashing and to susface watce from crosion afice long
periods of time. J
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A varicty of intruder scenarios have been defined.
Inadvertent intrusion is a hypothetical event that may
not occur at all. It is not possible to identify, lei alone
consider in the PA, all of the possible intrusion scenar-
ios.  Three hypothetical scenatios were chosen for
analysis:

e Intruder-construction. A constraction  crew
digs a pit for a bascment and constructs a house
at the wastc site.

* Intruder-agsiculture. The site is uscd by a far-
mer/gardenct for the production of foodstuf(s.

* Intruder-drilling. In this scenatio, drilling for
watcr, natural resources, or perhaps for silc
characterization causc a limited amount of
deeper (shalt disposcd) wastes to de brought to
the surface. The major cxposurc pathways are
dircct exposure and inhalation.

Dosc limits for intruders arc esablished in DOE
Order 5820.2A, Ch. 1. The annual cff:ctive dose
cquiva: nt 10 inadvertent intruders (after the loss of
instituzional control) shall aot cxceed 160 meem for
continuous cxposure or 500 mrem for + xingle acute
cxposure.

Undecr current wastc-stream concenttazinns, none of
the intruder scenarios produces doses %t exceed the
applicable dosc criteria.  In the intnzlzr-construction
scenario, 2%y, 2Am, and 23%Pu acvount for 4%,
25%, and 15%, respectively, of the dose ts a2 intruder.

. In the intruder-agriculture scenartio, 3904, 2 Am, and
238Py account for 417, 30, and 14%, respectively, of
the dosc 10 an intsuder. In the analyses to date, the only
radioactive matctials trcated as shaft-disposed radioac-
tive wastes arc YSt/'Y and 13Cs.  In this scenario,
Y8% of the dosc is from 137Cs by cxtemal cxposure.

Although dosc asscssmentl for undiztwbed  sils
scenarios has aot been completed, the deptls 1o ground-
watcr and the dryncss of the climaic arc likely to reduce
doscs from these sconarios 1o insignificant levels. The
migration of radionucliscs by subsurface aqucous
transport is always vie ved as onc of the ¢ritical com-
poncnis in assessing any waste sife.  Arca G has the
advantage of a large unsaturated zonc (average distance
to the saturated zonc of 260 m) and low watze contenls
in the intcrvening material. These advantagr s eesult in
delaying radionuclide migration.  Alen, the mincrals

IX-2n

found in the tulf such as clays in fractures have a high
affinity for many radionuclides so setardation may fur-
ther slow radionuclide transport.  These points will be
discussed in more detail in the final performance
asscssment,

Waste management stralegics involve maximizing
distances from the source to the saturated zone while
minimizing the potential for exposure by surface cro-
sion of the mes2 tops and latcial crosion of the canyon
walls. The large rnsaturated zonc in conjuncticn with a
retardation mechanism will allow 1his strategy 1o be
cffectively implemented.

G. Perched Zone Monltoring Under RCRAJHSWA
Permit (A, K. Stoker, W. D), Purtymun, and M.
N. Mues)

Module VIl of the Hazardous and Solid Wasie
petion of the RCRA permit (sce Sec.VIILA.) includes
a requirement for special perched zone monitoring. In
conformance with those requirements, ncw monitoring
wells were installed in several of the canyons. The
installation and construction of those wells was com-
picted in 1990 (Purtyniun 199%);. The wclls were
drilled and constructed in accord with EPA rccommen-
dations given in the RCRA Graundwatcr Monitoring
Technical Enforcement Guidance Document (TEGD) to
the cxtent practicable and allowing for somce site spe-
cific modifications bascd on more than 40 ycars cxpeti-
cnce with monitoring initiatcd by the U. S. Geological
Survey. Data on the drilling and complction arc
presented in Table €i-68.

The wells were all construcied with basically the
sanic mcthods. A pilot hole was drillcd with cither a
standard continuous-flight auger (4-1/2-in.) or cured
with hollow stem augcer (7-1/4-in. kolc). The depth to
the basc of the aquifcr was detcrmined by the cultings
and driiling pressurc or by direct inspection of the con-
linuous cure sctricved from the hole. The pikat holc
provided a guidc for scaming the holc using a lasger di-
ametcr hollow stem 2uger (6-1/4-in. i.d.).

Two-inch-diamctes casing was sct through the hol-
low sicm auger, with the screeacd portion resting on the
bottom. of the hole. The lowest portion of the casing
consisicd of onc ur iwo 10-foot lengths of 0.010 in.
slofled screen with a plug at boftom. (In three wells a
five-foot blank szction was cxtended below the sereen

),
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sechion to provide for bailer descent needed to collect
adequate sample volumes ) The annulus between the
hollow stem auger and casing screen was filled with the
filter pack (sand) in increments of 2 10 3 ft at which
tinie the auger was pulled up a corresponding amount,
Keeping the sand in the asuger while raising the auger
assured & continuous grivel pack between the bore-hole
witll and the screen by preveming any formation male-
rial from caving in around the casing. At this point a
seal of hentonite and/or cement was extended (o the
surface using the same metkod of emplacement through
the aupor toassuse acontinuous seal with no formation
material collapsing in around the blank tubing. The
upper part of the well wis filled with coment and the
wellhcad seeurity cap wis set about 1-1/2 10 2-1t into
the cenient.

The wells were developed using o surge block,
pumping, bailing, and jetting. At least two mcthods
were used in oeach well. The choice of methods
depended on the depth 1o water and observations of the
saitunted thickness,  Jetting was the most commaonly
usce method and was applicd to all of the Mortandad
and Los Alamos Canvons wells. However, nonc of the
wells that have water in them have yet met the turhidity
guideline of five nephefometsic wrbidity units. This is
as expected based on previous expericnice with the 25-
to 30-year-old U.S. Geologicat Survey wells, Because
of this expericnce with coatinued turhidity resulting
from the fine suspended clays and silts found in the
aquifer, the smallest size sereen generally available
from commecrcial sources (LO10-inch) with matched
size sand (1.010-10 0.0200-in) was used in completing all
the new wells. These clays and silts are derived from
weathering of the ash mateix of the uff.

Wells or borings were completed in several of the
principal canyons of the Pajarito Plitcau as follows:
Puchlo Canyon (onc exploratory boring): Los Alamos
Canyon (three monitosing wells near existing wells
LAO-3, LAO-4.8, and 1.AO-5); Sandia Canyon (iwo
monitoring wells near water supply wells PM-1 and
?-3). Mortandad Canyor: (three monitoring wells
near existing wells MCO-$, MCO-6, and MCO-7);
Potrillo Canyon (one monitoring well acar Sialc Road
45, Fenee Canyon (one monitoring well ncar State Road
d). and Water Canzon (three monitosing wolls near
State Road 4, one mile west of State Road 4, and two
miles west of State Read 4).

o
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The new wells that contained water were sampled
for detailed analysis of radiochemicael, inorganic, an-d
organic constituents (ERP 1990, They were first
sampled on September 11 and 12, 199, The new wells
sampled include MCO-4B. MCO-6B, and MCO-7A in
Morandad Canyon, LAO-3A and LAO-4.5C in Los
Alamos Canyon, and APCO-1 in Pucblo Canyon. At
the same time, samples were collected from adjacent
older wells in Mortandad and Los Alamos Canyons to
permit comparisen Of the results from those wells with
results from the new wells constructed in accord with
the permit conditions. (The older wells include MCO -3,
MCO-6, and MCO-7 in Mortandad Canyon, and 1 AO-
3 and LAO-4 in Los Alamos Canyon.  These older
wells have long been monitosed undcer the routine cavi-
ronmental surveillance prograry and data from them
have been published annually in the Environmental
Surveillance Reports [See. VILC.4].)

The new wells were sampled a sccond time by the
Intemational Techaology Corpatation on November )
and 2, 199), for analysis of the entire RCRA Appendix
IX list of constitucnts, including some analyses not
presently petfornied by the Health and Envinenmental
Chemistry Group (HSE-9).

The results of the laboratory analyses are summa-
tized ins four tablces in Appendix G:

e Table (;-69 summarizes radiox hemical anal-
yscs for gross gamma, gross alpha, *4'Am,
total U, *H, 1YCs, 2¥Puy, and 2¥%24'Py. Alt of
the constitucnts were present in locations and
amounts cxpected from the results of the long
tcrm monitoring program.  Tritium concentea-
tions were found to be comparable between
adjacent old and new well pairs, iadicating
good hydrologic confinuity as is cxpected
hecause tritium in the water molecules is not
subject to adsorption.  Plutonium concentra-
tions in samples from the ncw wells in
Mortandad Canyon (MCO-3B, MCO-68B, and
MCO-7A) wcere considersably lowcr than in
samples from the old wells (MCO-4, MCO-6,
and MCO-7). This is probably 1o be cxp.ccted
because construction of the new wells resulicd
in significamt new  disturbed  surfaces  for
adsorption of plutonium.
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/' ‘Yable (;-70

summarizes the RCRA regula-
tions Appendix 1X  Inorganic  Cunstituents.
Most of the metals were found in concentra-
tions above detection limits in some or all of
the samples, and, in general, fit expectations of
occurrence based on results of the long-term
monitoring program. Barium and lead levels
were  higher  than  previously  obscrved.
Sulfides were found in all the new wells at
levels from 1 to 2.8 mg/L. Results from the
two laboratorics were generally comparable
considering  possible  variation because of
approximately  seven weeks  ditference  in
sampling dates.

‘Table G-71 summarizes the RCRA Regula-
tions  Appendix  1X  Organic  Compounds
Detected. The only Appendix IX organics
detected that could not be attributed to minor
analytical laboratory contamination included
dicthylphthalate (18 pg/L) in the sample from
one of the old wells (MCO-4.5) and the possi-
ble presence of N-nitrosomorpholine (3 pg/L)
in two of the new wells (MCO-4B and MCO-
6B) but at levels Iess than one-third of the
reporting limit (10 pg/L) for the analytical
mcthod.  There is apparently no organic con-
tamination from cftfiucat discharges or devel-
oped surface runoff in the alluvial water.

Table G-72 sumn.atiz s the general chemical
paramciers analyzed.  These results indicate
gencrally good comparability belween  Gie
paired old and new wells. The data indicate
good hydrologic continuity in the alluvium for
maicrials that would not be  significantly
affected by adsorpt.. . or geochemical interac-
tions such as sodium, nitrate, and total dis-
solved solids.  Some other matcrials show
m.ch more variation between the adjacent
w lls; these are cexpectably subject to geo-
cacmical interactions with the newly disturbed
tuff surfaces created by the drilling, and the
emplacement of non-native filter pack matcrial
as sequired by the TEGD.

1X-22
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H. Drilling and Development of New Otowi Wells \

(Alan Stoker, Steve Mcl.in, and Bill Purtymun
{HSE-8) and Glenn Hammaock [consultant to the
Laboratory’s Project Management Group,
ENG-1))

Drilling started in the fall of 1989 on the first of two
new waler supply wells to be completed under the FY
1988 Utilitics Restosation Water Well Replacement, a
construction line item. These two wells are the initial
pant of a long-range plan to replace the capacity of the
Los Alamos well ficld, which ircludes six wells drilled
29 to 43 years ago (Purtymur 198%¢). The capabilitics
of all but unc of the wel's have deteriorated signifi-
cantly with time. Only four of these wells contributed
to the water supply in 189 (sce Sce. VI.C.5).

The contract fos drilling the two new wells was
awarded 1o Beylik Drilling, Inc., of La Habra,
California. The first well, 10 be called Otowi-4 (0-4),
is located in Los Alamos Canyon ncar test well 3 (map
designation 41 in Fig. 16). Sitc preparation began in
Scptember 1989, The pilot hole was drilled to a depth
of 855 m (2 806 ft) and was complcted at a depth of
797 m (2 617 1) as a gravel pack well. The well pene-
trated the Bandclier Tuff, Puye Conglomcerate, and
sediments of the Santa Fe Group. Scveral basalt flows
arc located in the Puyc Conglomcerate and the upper
part of the Santa Fe Group. The top of the main aquifcr
(the only aquifer in the arca capable of municipal and
industrial supply) is at a depth of 241 m (790 ft). Sicp
and aquifer tests indicate the formation will yicld 1 500
gal/min. The well was completed in April 1991.

The sccond well, Otowi 1 (0-1), is focated about
0.15 km (0.1 mi) west of test well 1 (map designation
39 in Fig. 16) in Pucblo Canyon. Construction began in
April 1991, The pilot hole was drilicd to a depth of
795m (2609 ft) and was complcicd at a depth of
760 m (2 493 ) as a gravel pack well. The well penc-
tratcd only a small section of weathered Bandclicr Tuff,
Puyc Conglomerate, 2nd scdiments of the Santa Fe
Group. Basalt flows werc encounicrcd in the Puyce
Conglomcrate.. A thin andcesite basalt flow, or sill,
about 6.7 m (22 ft) thick was penctratcd in the lower
part of the Santa Fe. The sediments of the Santa Fe
Group in Well O-1 containcd considerably more silt
and clay than were encountesed in Well O-4. The top
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of the main aquiter is at a depth of 205 m (670 ft). Step
and aquifer tests indicated that the formation will yield
ROO to 1 (00 gal/'min.,

To prevent surface contamination of the wells, the
surface casing was cemented into the main aquifer
(Well O-1) or 4 cement plug extended below the bot-
tom of the surface casing (Well 0-4) in to the top of the
main aquifer. Water quality from the wells are accept-
able for municipal use (see See. VI, Environmental
Compliance).

I. Impact of an Acid Spill on s Wetland in Sandia
Canyon (Teralene S. Foxx, Kathryn Bennett,
Joan Morrison, and ‘Timothy Haarmann)

On May 19-21, 1990, an accidental spill of 1 (00-
1 300 gal. of sulfaric acid occurred in the cffluent flow
from the TA-3 Power Plant Environmental Tank to an
cfflucnt-maintained, cattail-dominaled massh.  As a
result of the incident, the Biological Resource Evalua-
tions Team was asked 1o review the impact of the spill
on the downstream wetland.  No baseline information
on the stream flora and fauna had beea previously col-
lected; therefore, the study was designed to obtain
immediate bascline information on the spill damage
and recovery potentinl. - The following components
were incorporated into the study:

*  ostablishment of permancnt photostations;

e weekly aquatic sampling of water quality and
aquatic organisms;

*  live trapping of small mammals;

*  live trapping of amphibians: and

*  obscrvations of birds and large mammals.

Within ten days of the acid spill, cattails within a
meter of the stream channel were chlorotic and the
stream was devoid of aguatic organisms.  Within one
month of the incident the catiails were greencd and
aquatic fsuna including tubificid worms, caddis fly las-
vae, nmayfly Larvae, water boatnnan, and whorlig bectles
were collected from sampling locations. An amphibian
specics, canyon treefrog (Hyla arenicolor), was col-
lected in the stream. Additionally, bascline information
related 1o small mammals populations was obtained
through live trapping and obscrvations of large- and
medium-sized mammals and birds.

To provide long-term information, monitoring of
the aquatic fauni as related to water quality is continu-
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ing. Photographs arc periodically taken at specific
photostations to document scasonal changes.

Detailed information may be obtiined from a repont
entitled  "Biological  Monitoring of an  Acid  Spill,
Sandia Canyon,” in preparation.

J.  Preaperational Environmental Studies (Veralene
Fouxx, Philip Fresquez, und Joan Morrison)

Prcoperational studics arc required under DOE
Order 5400.1. This order sequirces that chemical, physi-
cal, and biological characteristics be assessed before an
arca is disturbed. Three preoperational studics were
undertaken during 1990.  Dclailed results may be
obtaincd by rcferring to  individual preoperationat
feports.

*  Sanitary Wastewater Systems (onsolida-
tion. The potential ccological impact of this
project was determined to be the potential re-
Icase of 0-600000 gal. of water into a
presently dry canyon that has only scasonal
intcrmittent  strcamflow, The following
components of the ccosystem were quantita-
tively measured: vegetation, small mammals,
birds, reptiles, and amphibians.  Soils will be
collected and analyzcd during 1991,

*  ‘The Weapons Engineering Tritium Facility
snd the Weapons Subsystem laboratory.
The potential ccolagical impact of these pro-
jects was the potential release of tritium into
the cnvironment from the Weapons Engincer-
ing Tritium Facility and usc of plutonium and
uranium at the Weapans Subsystem Labora-
tory. Sails and plant malterials were collected
from around these facilities and analyszed to
provide bascline information on tritium, 137Cs,
238py, and 239.290py,

* Plant Uptake Study in a Pifion Juniper
Woodland. The potential for ccological
impact of this project was the injcction of
small quantitics of tritium into soils for plant
uplake studics.  Levels of tritium werc
analyzcd in soil and vegetation (o provide

bascline information.
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. Emvironmental Restoration Program at Los
Alamos National Laboratory

In 1989, DOE creatcd the Office of Environmental
Restoration and Waste Managemeit (EM). The goal of
the office is o implement the DOE's policy to cnsure
that its past, present, and future operations do not
threaten human or environmental health and safety
(DOE 1990b). The EM Office implements procedures
to meet these goals through three associate directorates:
ER, Waste Operations, and Technology Development.
The ER Program in EM is responsible for asscssing.
cleaning up, decontaminating, and decommissioning
sites at DOE facilitics and sites formerly used by DOF.

Since the carly 1970s, the Laboratory, as managed
by the University of California (UC), has operated an
cnvironmental  surveillance  program  that  routinely
samples air, wates, soil, and foodstulfs throughout the
Los Alamos arca to determine Ievels of contamination.
The data collected in this program arc published annu-
ally for distribution to the public and 1o local, state, and
federal agencies. These data indicate that Laboratory
operations do not currently threaten human health or
the environment. The ER Program at the Laboratory
augmenis the cnvironmental survcillance program by
identifying potential future threats to human health and
the environment and by mitigating them through cffi-
cient corrective actions that comply with applicablc
environmental regulations. Corrective actions include
such mcasures as source containment o prevent con-
taminant migration, controls on future lané usc, and
excavation and trcatment of the source 1o permancntly
climinate hazasds to healith and the enavironment.

Two primary laws govern ER aclivities al the
Laboratory: the Comprchensive  Environmental
Response, Compensation, and Liability Act (CERCLA
|Superfund]) and RCRA. The hazardous wast2 man-
agement provisions of RCRA, as cnacted in 1976,
govern the day-1o-day opcrations of hasardous wasie
treatment, stofage, and disposal (TSD) facilities. The
law established a permitting sysicm and sct standards
for all hazardous-wastc-producing operations at a TSD
facility. Undcr this law, the Laboratory qualifics as a
treatment and storage facilisy and must have a permit to
operate. In 1984, Congress amended RCRA by passing
HSWA. Scclion 3004(u) of RCRA as amended by
HSWA mandatcs that permits for TSD facilitics include

N
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provisions for corrective action to mitigate releases
from facilities currently in operation and to clean up
conlamination in arcas designated as solid waste man-
agement units (SWMUs).

Congress conceived and passcd CERCLA 1o clean
up the nation's most hazardous abandoned wasic sitcs.
Under CERCLA, EPA ranks abandoncd facilitics that
have hazardous wasle sites according to their potential
threat to human health and the cavironment. The high-
scoring siles arc listed on the National Priositics List
(NPL) and arc clcaned up in accordance with CERCLA
regulations. When EPA rankcd the Laboratory, the
agency determined that current cnvironmental condi-
tions do nol posc an immincnt thrcat to human health.
Henee, the Laboratory is not listed on the NPL.
DOE/UC's RCRA permit includes a section called the
HSWA Modulc, which prescribes a specific corrective
action program for the Laboratory.  Because the
Laboratory has not been listed on the NPL, the HSWA
Module provides the primary guidance for  the
Laboratory's ER Program. The HSWA Module speci-
fics a thece-step corrective action process (Figure 36):

1. The RCRA facility investigation. The goal of
this step is to identify the extent of contaminatic. at
soutce points and eavitonmental pathways for the
cxposurc of potential human and eavitonmental recep-
tors. This stcp will be implemented by characicrizing
the extent of contamination in the dctail nccessary lo
determine what corrective measures, if any, necd fo be
taken. This approack will focus cffort on answering
only those questions relevant to deciding further actions
in a cost-cffective manncr.

2. Corrective measures study. If charactcrization
indicates that corrective mcasures may be accded, a
corrective mcasures study (CMS) will cvaluate alierna-
tives that might be rcasonably implemented.  These
measures will be cvaluated basced on their projected
cfficacy in rcducing risks fo human and cavironmental
health and safcty in a cost-cffective manncr.

3. Corrective measures implementation. This
step implements the chosen remedy, verifics its cffec-
tiveness, and cstablishes ongoing control and

monitoring requiremenis.
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//\n ER progeam plan has been prepared in accor-

dance with the HWSA Madule and with proposed
Subpart S, “Corrective Adtion for - Solid - Waste
Management Units”, of 30 CFR 263 (EPA 1990) in the
regulations promulgated by EPA to implement HSWA.
EPA proposed Subpart S in July 199 1o implement the
clean-up program mandated in - Scction J004(u) of
RCRA. The plan Jdeseribes how cach of the three cor-
rective action steps deseribed above will be imple-
mented at the Laborators. DOE UC propose to use the
operable unit approacti defined in CERCLA for orga-
nizing and managing the various SWMUs. Operable
units are aggregates of SWMUS that will be addreswed
together. The details for cach step required undet the
corrective action process will be presented individually
for cach operable unit.

The HSWA  Module provides a schedule  for
addressing 603 SWMUs that the EPA has sclected from
thase identificd by DOEUC. The schedule requises
that all 603 SWMUS be addressed in RFI work plans by
May 23, 1993 and that CMSs be complete by May 23,
2000, The work plan requitement will be met by com-
pleting work  plans for 24 operablc units @ the
Laboratory. These work plans will describe the gencral
approach that will be applicd to cach operable unit.
Current risks from known SWMUSs arc low; hence, no
operable unit or set of SWMUS has o priority for action
over others hised on health or envitonmental concemns,
The order in which operable units will be addressed is
therefore designed fo mcet the requitements of the
HSWA Module. However, DOEUC propose to cxtend
the RFi schedule so that the CMS process is not com-
plete until May 25, 2002, This is necessary because of
the increased number of SWMUs identificd at the
Laboratory, and will alfow the spread of cffost over a
period that is compatible with the  availability of
national sesourecs, including funding.

Major components of the program that address the
requisemients of the HSWA Module are

e atechnical appsoach for decisions to identifly
appropriste cosrective actions that mcets the
requirements of the Environmental Protection
Agency,

o ratnategy for the conduct of interim remedial
meisures;

o
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e program  management  that  onganizes  and
manages the Laboratory s FR ctfort, including
projecting schedules and costs,

* a quality assurance program that cnsures
techaicalls defensible and valid program;

* i hcalth and safety program  fhat coasures
adcquate health and salety protection during
implemicntation  of ahe  Laboratery’s  ER
Program;

e arccords management progeam that tracks and
stores information and datis throughout the FR
Program; and

s acomminily relations program that provides
information to and receives recommendations
from the public throughout the life of the ER
Program.

The HSWA Module of the RCRA permit defines
the principal requircments with which DOE/UC must
comply in implementing the ER Program at the
Laboratory. Howcver, RCRA docs not address scveral
issucs of concern at Los Alamos.  For example, source
matcrial, by-product, and special nuclear material are
cxempt from the RCRA definition of solid waste and
arc not subject to the provisions of the HSWA Modulc.
DOE/UC rccognize that these radioactive constitucnts
arc of major concern and cannot be scparated from
concerns about haszardous wastes. Thus, DOEUC's ER
Program addrcsses radioactive as well as other has-
ardous substances not regulated by RCRA. This
approach is intended to maintain a tcchnically compre-
hensive program that covers potential liabilitics associ-
aled with other environmental laws, such as CERCLA.

1. Onc-hundred-yesr Floodplain Study

The EPA stipulates that all regulatcd haszardous
wasic trcatment, storage, and disposal facilitics must
apply for a RCRA operating permit.  This permit was
issucd 10 the DOE and lLos Alamos  National
Labosatory in November 1989, In March 19900, the
EPA issucd the HSWA portion of that permit to
DOE/LANL. As a condition of that portion, LANL
was required 1o define all 100-ycar floodplain cleva-
tions within the DOE/LANL. facitity boundary (40 CFR
270140} 11){iii]). These Moodplain clevations must
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with  National  Flood  [nsurance
Program maps produced for the Federal Insurance
Administration, or must use an cquivalent method
of napping.  Before this HSWA condition was
impased, floodplain boundary locations had never
been completely mapped within the Laboratory
complex.  The methodology described below is
recognized by the EPA and U.S. Army Corps of
Enginvcers (COE) as an approved simulation
technique for mapping  floodplains in ungaged
watcrsheds,

The floodplain mapping procedure outlined
here used topographic data from the Laboratory’s
graphic information system (AUTOGIS-MOSS).
About 657 of the Laboratory has  2-foot
topographic contour interval coverage, while 35%
has 10-foot coverage.  Targeted stream channcl
segments were initially specificd in the MOSS
system, and cross-secticnal topographic profiles at

be  consistent

user-designated intervals  along  segmenis were
extracted automatically.  Each 2-D topographic
profile was stored s a 3-D MOSS linc feature
using New Mexico State Plane coordinates. This
procedure was initiated a1 the intersection of the
castern DOELANL facility boundary and cach
watcrshed stecam chaancl, and procecded upstream
1o the western facility boundary. These 3-D line
fcatures were then exported in a format satisfyiag
computer model input data sequirements.
Floodplain modeling cfforts utilized the COE
Hydrologic Engincering Center’s (HEC) computcs-
based Floed Hydrograph Package (HEC-1) and the
Wiater Surface Profiles Package (HEC-2). HEC-1
is used to simulate cither real or hypothctical storm
hydrographs in ungaged or gaged watcssheds in
fesponse 1o user-pecificd rainfall hydrographs. As
used here, HEC-® employed a traditional 100-ycar,
6:-hour Soil Consenvation Scrvice  dosign storm
cvent, although any alternative seturn period event
can casily be incorporated. A representative 100-
vear, b-hour design sosm cvent is recommended
by the COE for defining 1060-year floodplains in
nosthern Predicted  HEC-1
hydrograph  peaks  at  sarying  stream  channcl
locations, along with strcam channel geomctry and
watershicd basin charactetistics, were then utilized
by HEC2 1o 100-ycar  floodplain

New  Mexico.

compute
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clevations.  As previously  mentioncd,  actual
strcam  channel  cross-scctional  geometrics
varying locations were  oblained  from  the
Labosatory’s  computcr-bascd  AUTOGIS-MOSS
graphic information system databasc.

HEC-2-.computed floodplain clevations were
defined within the DOE/LANL boundary for 13
scparate watcrsheds at 250-ft intcrvals using both
HEC-1 and HEC-2. These watersheds have a total
of 32 scparatec subbasins. Pcak floods were also
defined with HEC-1 for two additional watcrsheds
having a total of cight scpiratc subbasins: these
later watersheds do not cross the DOE/TANL
facility boundary. The HEC-1 and HIC-2 input
data files used to gencrate these hydrograph peaks
and floodplain clevations arc maintaincd within
HSE-R for future reference.  Paramcter estimation
procedures and construction of the data files are
described in a scparate report, which includes the
AUTOGIS-MOSS data  cxiraction  technique
utilized. Oncc all floodplains had been defined by
HEC-2, this information was rcad back into the
MOSS system. Thesc data were then transformed
within MOSS to determine New Mcxico State
Planc geographically referenced coordinates that
uniquely define the 100-ycar floodpool at cach
strcam cross-scction.  Finally 1:4 800 scalc maps
depicting the DOE/LANL boundary and all 100-
yecar floodplains were preparcd.  This packet of
maps is maintaincd on filc in LANL’s Facilitics
Enginccring Planning Group (ENG-2) office.
These maps satisfy the RCRA/HSWA  permit
tequircment of mapping all 100-ycar tloodplains
within the DOE/LANL facility.

M. External Radiation Measurement Study.

1. Intercomparison study. In addition to the
Laboratory s routine thesmolumincescent dasimcics
(TLD) monitoring of cxticmal pencirating radiation
in 1790, which is described in Scetion 1V, a special
study was conducted from August 1990 through
July 1991 to cvaluaic TLD measurements. This is
part of a continuing sudy consisting of an
intctcompatison of Laboratory TLDs with TLDs
ob.aincd from a commecrcial contractor.

~
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Onc nhase of the study involved colocating
environmental dosimeters obtained from the con-
tractor next to Laboratory  dosimeters at 29
locations in the routine cnvisonmental monitoring
nctwork. Two coniractor TLDs were placed at five
of these kwations.

The study began in August, 1990. Contractor
TLDs were colocated with the Laboratory TLDs
for two months of the third quarter of 1990. Both
the Laboratory TLDs and the contractor TLDs
were cxposed for the samce lime period, one
calendar quarter, for the fourth quarter of 1990, and
for the first and second quarter of 1991,

The intcrcompazison was a "blind” study as far
as the contractor was concemed. The contractor's
TLDs were set out and collected following the
contractor’s instructions.  No  information was
given to the contractor concerning the natlure of
sfudy. The TLDs provided 10 LANL were
processed by the contractor as would be these from
any other customer.

The preliminary measurcd  annual  average
cxternal radiation fevels for the 22 stations for
which data for all four quarters is available is
shown in Figure 37. Plcase note that the contractor
data for the thisd quaricr of 1990 was corrected fos
its shorter  cxposure  time by scaling  the
mecasurements to a full quarter exposure.

Figurc 37 alwo shows the  two-standard
Jdeviation acceptance band abuve and below the
contractor’s mcasurentents. The LANL TLD
measuremcents appear slightly but pot significantly
higher than those abtained from the contractor. In
gencral good agreentent was found hetween the
contractor’'s and LANL's measurements.

2. lacation of TLDs. A review of the 1990
monitoring data indicated that the locations for the
dosimeters at Stations 10 (Shell) and 12 (White
Rock) necded to be changed. These dosimeters
had initially been placed in these new locations at
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the beginning of 199). Both were subsequently
found to be in locations f increased natural
radioactivity. Gamma spectra were collected using
a germanium detector at cach of these two
locations to delermine what radionuclides were
conlributing to the increascd cxtcmal radiation
dosc rate.  With the cxception of a small level of
cesium-137 that is consistent with world wide
fallout, only naturally occurring radionuclides wete
found in cither specira.

These specira were compared with spectra
collected at the other TLD locations in Los Alamos
County. 1t was found that cxtemal radiation from
the naturally occurting uranium serics, thotium
serics, and potassium-40 radionuclides were 2.1
times higher at Station 10 than the average for
natural  terrestrial  radioactivity  from  thes
radionuclides at other locations in Los Alamos
townsite.  The increasc in natural background
radiation was found to be duc to a cinder wall ncar
the TLD location, and is consistent with the
inctease obscrved in the TLD measuscment.

External radiation from naturally occusting
uranium-scrics  radionuclides,  thorium-scrics
radionuclides, and potassium-40 was 1.3 times
highes a1t Station 12 than the average for natural
terrestrial eadiation background from cach of these
radionuclides at Whitc Rock. The obscrved
increase is consistent with the TLD mcasurement.
The TLD had been placed ncar a rock autctopping
with slightly higher concentrations of naturally
occurring radionuclides.

In accordance with DOE guidance, Laboratory
TLDs atc not usually placed in rclatively
unoccupicd atcas of slightly clcvated natural
background radiation. Both of these stations have
been sclocated to nearby arcas of morc typical
natural background radiation. Other TLDs arc
located at the original two locations to provide
fusther documentation of these measurements.




LOS ALAMOS NATIONAL LABORATOR".
ENVIRONMENTAL SURVEILLANCE 1990

N\

“Apnrs vostsediuonsauy ag Jo synsas Kscugtusasd g1 sremput 01 uaard dre viep 2oy] BOdaSIYY UL 10YMIS] PaIUISasd SIS L 4
(eRUUE (1601 33q1233( YInaayi a6 Kaenuep Syi o) puodsasson 1w op ox pue *1anl Jung g3nagi poet AIng o poad oy 20) e gep
IS eyl o aveald Lol unf yInoagi peet Ainf uosueduioaug @1 ioRentoe)/Kineoge [ruotiey suey sy L6 ‘314

(£-9 9lQqe] 3I3SF) JIQWNN Uo11RIS Q1L TNV

1X-29

<9 19 09 cS 1S Qs ol it ol d Q 3
- 1. LI i 1 1 S | - L. 1 A 0
= 3—
€5V §O Yuou WY1+ koo
paex0) 81e 95 pue 'SS 'vS Jopenuoy Qg L g
SuonelS ‘6b-V1 I8 Payedoy - -
Ie €S pUB '2S ‘|G suones S
- 39
- 09 >
- n¢ 2
a
SUOI1B1A3Q DJRDURIS 2- e1eq Jo13e41w0) - 08 o
1NSAY 400D 06 %
- \ oo T
// g x e oLt .w
\\.‘\\ml’llllll} // \\\ A . ' ~t oﬁ‘-— w
B _ K i U
- \..\\I\lo’// /\\ R . B i ) [ 8
| - bl d\\\ . ~ QQ i
e ,f// \\ S~ 051
Q91
net
SU0118IA3Q PJRDURIS 2+ .
11NS3aY JOORIWO0D) i
- (W}
- : —_— e e e e e m ——— 4 s = llln!.lﬁ. 0"

o




LOS ALAMOS NATIONAL LABORATORY

/ ENVIRONMENTAL SURVEILLANCE 1990 \

X. PUBLICATIONS

Bates, L.E., B.M. Gallahcr, C. Barber, and G.J. Syme.
Risk analysis of undcrground storage tank lcakage
using geographic information system technology.
Procecdings of the 1990 Pacific Basin Conference on
hazardous Waste.  Pacific Basin Consortium (or
Hazardous Waste Rescarch. (1990)

Bowen, B.M. Los Alamos Climatology. Los Alamos
National Laboratory report LA-11735-MS. (1990)

Chapman, M.J., B.M. Gallahcr, and D.A. Early. A prec-
liminary investigation of the hydrogeology and
contamination in the arca of an abandoncd manufac-
turcd gas plant in Albany, Georgia. U.S. Geological
Survey Walcr-Resources Investigations report 90-4141.
(1990)

Ebinger, M.H., E.H. Essington, E.S. Gladney, B.D.
Newman, and C.L. Rcynolds. Long-term fate of
depicted uranium at Abcrdeen and Yuma Proving
Grounds final rcport, Phase I: Geochemical transport
and modcling. Los Alamos National Laboratory report
LA-11790-MS. pp. 37. (1990)

Environmental Restoration Program. “Perched Zone
Monitoring Wclls Analytical Results,” Los Alamos
National Laboratory report LA-UR-90-4300 (1990).

Fcrenbaugh, R.W., E.S. Gladncy, and G.H. Brooks, Jr.
“Sigm2 Mcsa:  Background Elemental Concentrations
in Soil and Vegctation, 1979, Los Alamos National
Laboratory report LA-11941-MS (1990), pp. 22.

Gladncy, ES.. EA. Juncs, EJ. Nickell, and I
Roclandts. 1988 compifation of clemental concentra-
.inn da1a for U.S.Geological Survey BCR-1. Geostan-
dards Newslciter 14: 209-359 (1990).

Gladney, E.S., and 1. Roclandis. 1988 compilation of
clemental concentration data for CCRMP reference
rock samplcs SY-2, SY-3, and MRG-1. Geostandards
Newsletter 14: 373-458 (1990).

\_

X-1

Gladncy, E.S., ano . Roclandts. 1988 compilation of
clemental concentration data for U.S.Geological Survey
geochemical exploration reference matcrials GXR-1 to
GXR-6. Geostandards Newsletter 14: 21-11R8 (1990).

Purtymun, W.D., RJ. Pclers, and M.N. Macs.
"Plutonium Deposition and Distribution from World-
wide Fallout in Northern New Mexico and Southem
Colorado,” Los Alamos National Laboratory report LA-
11794-MS (1990).

Purtymun, W.D., R.J. Peters, and M.N. Macs.
"Transport of Plutonium in Snowmelt Runoff,” Los
Alamos National Laboratory repornt No. LA-11795-MS
(1990).

Puntymun, W.D,, and A.K. Stoker. “Pecrched Zone
Monitoring Well Installation,” Los Alamos National
Laboratory rcport LA-UR-90-3230 (1990).

Raymond, R., E.S. Gladncy, D.L. Bish, A.D. Cohcn,
and L.M. Macstas. “Variation of Inotganic Contents of
Pcats with Depositional and Ecelogical Sctlings.” in
Recent Advances in Cual Geochemistry, L.L. Chyi and
C.L. Chou Eds., Geological Society of Amcrica Special
Paper No. 248 (1990), pp. 1-12.

Sims, K.W.,, HE. Newsom, and ES. Gladncy.
"Chemical Fractionation During Formation of the
Eanh’s Carc and Contincntal Crust: Clics from As,
Sh, W, and Mo,” in Origin of the Earth, Newsom Ed.,
Lunar and Planctary Institutc (1990), pp. 291-317.

Soholt, L.F. “Environmcntal Surveillance of Low-lcvel
Radioactive-Wastc-Management Ascas at Los Alamos
During 1987, Los Alamos National Laboratory report
LA-UR-90-3283 (1990), pp. 53.

Stonc, G., and D. Hoard. “Daytime Wind in Vallcys

Adjacent 1o the Great Salt Lake,” Prcprint. Fifth
Confetence on Mountain  Mclcorology, American

Mectcorological Socicty (Junc 1990).




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

Xi. REFERENCES

Becker 1985: N. M. Becker, W. D. Purtymun, and
N. M. Macs, "Movement of Depleted Uranium
by Storm  Runoff,” in "Environmental
Sunvcillance at Los Alamos in 1984," Los
Alamos  National Laboratory rcpont  LA-
10421-MS, pp. 75-80, (April, 1985).

BEIR IV 1988: National Rescarch Council, Com-
mittcc on the Biological Effccts of lonizing
Radiations, "Hcalth Risks of Radon and Other

Intcrnally  Dcpositcd Alpha  Emitters”
(National Academy Press, Washington, DC,
1988).

BEIR V 199(: National Rescarch Councit, Com-
mittcc on the Biological Effccts of lonizing
Radiations, “Hcalth Effccts of Exposures to
Low Levels of lonizing Radiation® (National
Academy Press, Washington, DC, 1990).

BIA 1989: U.S. Depariment of the Interior,
Burcau of Indian Affairs, Albuqucrque Arca
Office. leticr from Sidney L. Mills, Arca
Dircctor, to Dennis Martines, Governor of the
Pucblo of San lldefonso (December 20, 1989),

Brown 1996 R. M. Brown, G. L. Ogram, and F. S.
Spencer, “Oxidation and Dispersion of HT in
the Environment:  The August 1986 Ficld
Expcriment at Chalk River,” Health Physics
S8, 171181 (1990)

Crowe 1978%: B. M. Crowe, G. W. Linn, G.
Hciken, and M. L. Bevicr, “Stratigraphy of the
Bandclicr Tuff in the Pajarite Platcau,” Los
Alamos National Laboratoss report LA-7225-
MS (April. 197x).

Dahl 1977: D. A. Dahl and L. J. Johnson,
“Acraslized U and Be from LASL Dynamic
Expcriments,” Los Alamos Scientific Labora-
lory document LA-UR-77-681 (1977).

XI1

DOE 1979: U.S. Dcpartment of Encrgy, “Final
Environmental Impact Statement: Los Alamos
Scientific Laboratory Site, Los Alameos, New
Mexico,” U.S. Department of Encrgy report
DOE/EIS-0018 (Dccember 1979).

DOE 1981: U.S. Department of Encrgy, "Efflucnt
and Environmental Monitoring  Program
Requirements,” U.S. Dcpantment of Encrgy
Order 5484.1, Chap. HI (February 1981).

DOE 1985: U.S. Department of Encrgy, "DOE
Derived Concentration Guides for Drinking
Watcer and Brcatwing Air Contaminatcd with
Radionuclides by Members of the Public
[sic).” attachments to memorandum from R. J.
Stern, Director, Office of Envitonmcental

Guidance, US. Depariment of Encrgy
(February 28, 1980)).
DOE 1987: US. Departiment of Encrgy,

“Compliance with the National Envitonmental
Policy Act (NEPA) Amcndmenis to the DOE
NEPA Guidclines,” Notice, Federal Register
82, 47662-37670 (Dccember 1987).

DOE 1988: U.S. Dcpariment of Encigy, "Genceral
Environmental Protection  Program,” U.S.
Dcpanment  of Encrgy  Order 53001
(November 1988).

DOE 1949: US. Dcpariment of Encigy.
“Environmcntal Restoration and Wasic Man-
agement, Five-Ycar Plan,” U.S. Depantment of
Encrgy report DOE/S-0070 (August 1989).

DOE 199a. US. Depaniment of Encrgy,
“Radiation Protection of the Public and the
Environment,” U.S. Departiment of Encrgy
Order 5300.5 (Fchruary 1990).

/




LOS ALAMOS NATIOr L LABORATORY

ENVIRONMENTAL SURVEILLANCE 1900

DOE 1990h: U.S. Dcpantmemt  of  Encrgy.
“Environme.-tal Restoration and Waste Man-
agemient Five-Year Plan, Fiwcal Years 1992
1996," DOE/S-00TRP, Washington, DC. (Junc
1990).

Engincering 1683: Facilitics Enginccring Division,
“Labtoratory  Quatity  Assurance Manual for
Engincering and Construction,” Los Alamos
National  Laboratory (Scptember
1983), Rev. §.

manual

EPA 1979:  US. Eavironmceatal Protection
Ageney, “National Emission Standards (or
ldentifying. Asscssing, and Rcgulating Air-

bome  Substances  Posing  a Risk  of
Cancer,"Federal  Register 44,  197.58643
(Oxtober 1979).

EPA 19KS: U.S. Eavitonmcental  Protection

Agency. “National Emission  Standard  for
Radi.nuclide Emissions from Department of

Encrgy Facilities,” Code of Federal Regula-

-, Title 30, Part 61, Subpart H (1985).

EPA 1986a:
Agency, “Compilation of Air Pollutant Emis-
sion Factors,” U.S. Environmental Protection
Agency feport AP-42, Supplement A (October
19%6).

EPA 198sh:  US. Environmental Protection
Agency, “Guidelin. on Air Quality Modcls
{Revised),” U.S. Envitonmental Protection
Agency  scport EPA-35072-7T8-027R  (July
19%6).

EPA 19X7-1989: U.S. Environmental Protection
Agency, “Envitonmental  Radiation  Data,
Report 49° through “Envitonmental Radiation
Data. Report 58,7 U.S. Environmental Protec-
tion Agency reports EPA 52005-87-018 (1947)
through EPA 5205-89-033 (19%9),

EPA 198945 . U.S. Enavironmental Protection
Agency, US. Army Corps of Engincers, U.S.

\_

U.S. Environmcntal Protection

X122

Fish and Wildlife Service, and U.S.D.A. Soil
Conscrvation Scevice, "Federal Manual for
ldentifying  and  Delincating  Jurisdictional
Waetlands,” U.S. Governmens Printing O.".ce
{January 10, 1989).

EPA 1989h: U.S. Eavironmental Protection
Agency, "Nationa: Intcrim Primary Drinking
Watcr Regulations,” Code of Federal Regula-
tions, Title 30, Parts 141 and 142 (1989), and
"National Sccondary Drinking Water Regula-
tions,” Part 143 (1989).

EPA 1989c:  U.S. Environmental Protection
Agency. “National Emissions Standards fog
Emissions of Radionuclides other than Radon
from Dcpartment of Encrgy Facilities, “Cnde
of Federal Rcegulations, Title 41, Pant 61,
Subpart H (Dccember 15, 1989).

EPA 19894: U.S. Environmental Protection
Agency, US. Army Corps of Engineering,
U.S. Fish and Wildlifc, and US.D.A Sail
Conscevation Scrvice,” “Federal Manual for
Identifying and Dclincating Jurisdictional
Weilands®, U.S. Goverment Print.«g Office
(January 1989).

EPA 1990 US. Envisonmental Frolectin
Agency, "Corrective Action for Solid Wasic
Management Units (SWMUSs) at Hazardous
Waste Management Facilitics,” propered rule,
Titke 40, Parts 264, 0.5, 270, and 271, Fcderal
Registcr, Vol. 55, p. 30798 (July 27, 1990).

EPG 1990:  Environmental Pratection Group,
"Envitonmental Surveillance at Los Alamos
During 1989,° Los Alamos National Labora-
tory report LA-12000-ENV (Junc 1990).

ESG 1978: Environmental Survcillance Group,
“Eavironmental Survcillance. at Los Alamos
During 1977.” Los Alamaos Scicalific Labora-
tory report LA-7263-MS (April 1978).

/



LOS ALAMOS NATIONAL LABORATORY

-~

\

ENVIRONMENTAL SURVEILLANCE 1990

ESG 1981: Eavironmental Surveillance Group,
"Radiological Survey of the Site of a Former
Radioactive Liquid Wastc Trcatment Plant
(TA-45) anc the Effluent Receiving Arcas of
Acid, Puclile, and Los Ala-.i » Canyons, Los
Alamos, Ncw Mexico, Final Repont,” Los
Ala.nos National Laboratory report LA-8890-
ENV/US. Depantment of Encrgy repont
DOE/EV-0005/30 (May 1981).

ESG 1988: Environmental Survcillance Group,
“Environmental Surveillance at Los Alamos
During 19877 Los Alamos National Labora-
tory report LA-11306-ENV (May 1988).

ESG 1989: Environmental Survcillance Group,
“Environmental Survcillance at Los Alamos
During 1988." Los Alamos National Labora-
tory report LA-11628-ENV (Junc 1989),

Hakonson 1976a: T. E. Hakonson and K. V.
Bostick, "Cesium-137 and Plutonium in Lig-
uid Wastc Dischasge Arcas at Los Alamos,”
and F. R. Micra, J1., and R. J. Peicrs, “The
Distribution of Plutcium and Cesium  of
Alluvial Soils in the Los Alamos Envitons,”
both in Radioecology and Encrgy Resources
(Dowden,  Hutchinson, and Ross, Inc.,
Stroudsburg, Pennsylvania, 1976).

Hakonson 1976b: T. E. Hakonson, J. W. Nyhan,
and W. D. Purtymun, “Accumulation and
Transport of Soil Plutonium in Liquid Waste
Discharge  Areas  at Los  Alamos,” in
"Transuranium Nuclides in the Environment®
(procecdings), Intcmational Atomic Encrgy
Agency report IAEA-SM-199/99 (1976).

ICRP 1977: Intcmational Commission on Radio-
logical Protection, "Reccommendations of the
Intcmational Commission nn  Radiological
Protection,” adopted January 17, 1977, ICRP
Publication No. 26, Annals of the ICRP 1(3)
(1977).

XI-3

Kramcer 1977; Kramer, Callahan, and Associates,
“Parti--iatc Analyscs of Dri v Exhaust Emis-
2. i at the Zia Company Asphalt Plant, Los

Alamos, New Mcxico® (September 1977).

Lanc 1985: L. J. Lanc, W. D. Purtymun, and N. M.
Becker, *New Estimating Procedures or Sug-
face Runoff, Scdiment Yicld, and Contaminant
Transport in Los  Alamos County, Ncw
Mexico,” Los Alamos National Laboratery
Report LA-10335-MS, (April 1985).

MHSM 1976  Maur and Hanger-Silas Mason
Ca., Inc., "Disposal of Water or Excess High
Explosives,” Mason and Hanger-Silas Mason
Co., Inc., quaricrly progress repornts (January
1971 through March 1976).

NCRP 1975a: National Council on R.diation
Protection and Mcasurements, “Revicw of the
Current S*ate of Radiation Protection Philoso-
phy.” National Council on Radiation Protec-
tion and Mcasurcments report No. 43 (1975),
pp. 2-3.

NCRP 1975h: National Council on Radiation
Protection and Measuscments, “Natural Back-
ground Radiation in the Uniled States.”
National Council on Radiation Protection and
Mcasurements  report No. 45 (November
1975).

NCRP 1984: National Council on Radiation
Proicction and  Mcasurcments, “Exposures
from the Uranium Serics with Emphasis on
Radon and Its Daughicrs,” National Council
on Radiation Protcction and Mecasusements
teport No. 77 (March 1S, 1984).

NCRP 1987a: National Council on Radiation
Proirction and Mcasurements, “lonizing
Radiation Exposure of the Population of the
Unitcd Statcs,” National Council on Radiation
Protection and Mecasurements report No. 93
(Scptembers 1987).




LOS ALAMOS NATIONAL LABORATORY

NCRP 1987b:  National Council on Radiation
Protection and Mcasurcments, “Exposure of
the Population in the United States and Canada
from Natural Background Radiation,” National
Council on Radiation Protection and Mea-
surements repost No. 94 (December 1987).

NMEIB 1981: Environmental  Improvement
Board. State of New Mcexico, “New Mexico
Regulations Governing Water Supplics” (as
anicnded through Scptember 12, 1988).

NRC 1977:  Nuclcar Rcgulatory Commission,
“Caleulaticn of Annual Doses to Man from
Routine Relcases of Reactor Effluents for the
Purposc of Evaluating Compliance with 10
CFR 50, Appendix 1° Nuclear Regulatory
Commission report, Regulatory Guide 1.109
(Octobey 1977).

Purtymun 1971: W. D. Purtymun, “Plutonium in
Stream Channcl Alluvium in the Los Alamaos
Arca, New Mcexico,” Los Alamos Scientific
: aboratory report LA-4561 (1971).

Purtymun 1974a: W. D. Purtymun, “Storm Runoff
and Transport of Radionuclides in DP Canyon,
Los Alamos County, New Mexico,” Los
Alamos Scicntific Laboratory report LA-5744
(1974).

Purtymun 197th: W. D. Punymun and S.
Johansen, “General Geohydrology of the
Pajatito  Platcau,” New Mevico Geological
Society Guidehouk, 25th Ficld Confctence,
Ghost Ranch, New Mexico (1973).

Puniymun 1974c: W. D. Purtymun, “Dispcrsion
and Movement of Tritium in a Shallow
Aquifce in Mortandad Canyon,” Los Alamos
Scicntific  Laboratory scpont  LA-5716-MS
(Scptember 1974).

Puntymun 1973d: W. D. Puntymun, F. G. Wcst,
and W. H. Adams, “Prcliminary Study of
Quality of Water in the Drainage Arca of the

\_

Xi-4

/ ENVIRONMENTAL SURVEILLANCE 1990 \

Jemez River and Rio Guadalupe,” Los Alamos
Scientific Laboratory report  LA-5595-MS
(April 1973).

Purtymun 1977: W. D. Pustymun, J. R. Buchholy,
and T. E. Hakonson, "Chemical Quality of
Efflucats and the Influence on Water Quality
in a Shallow Aquifer,” Journal of Environ-
mental Quality &(1) (January-March 1977).

Purtymum 1980a: W. D. Purtymun and H. Adams,
"Geohydrology of Bandelicr National Monu-
ment, New Mcxico,” Los Alamos Scicntific
Laboratory repost LA-8461-MS (1980).

Pustymun 1980b: W. D. Purtymun, R. J. Pcters,
and §. W. Owcns, “Geohydrology of White
Rock Canyon of the Rio Grandc from Otowi to
Frijoles Canyon,” Los Alamos Scicntific Lab-
oratory report LA-8635-MS (December 1980).

Punymun 1983: W. D. Purtymun, W. R. Hansen,
and R. J. Pcicrs, “Radiochemical Quality of
Water in the Shallow Aquifcr in Mortandad
Canyon 1967-1978," Los Alamos National
Laboratory report LA-9675-MS (March 1983).

Purtymun [984: W. D. Punymun, “Hydrolegic
Characteristics of the Main Aquilct in the Los
Alamos Agca: Development of Groundwalcr
Supplics.” Los Alamos Natinnal Laboratory
report LA-9957-MS (January 1984).

Purtymun 1987a: W. D. Purtymun, R. J. Pcters, T.
E. Buh', M. N. Macs, and F. H. Brown,
*Backgiound Concentrations of Radionuclides
in Soils and River Scdiments in Northern New
Mcxico, 1974-1986," L« Alamos National
Laboratory report LA-11134-MS (November
1987).

Pustymun 1987h: W. D. Purtymun and A. K.
Stoker, “Envitonmental Status of Technical
Area 49, Los Alamas, New Mcxico,” Los
Alamos  National Laboratory report  LA-
11135-MS (November 19%7).

/




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1900

Purtymun 1988a:  W. D. Funymun, R. W.
Ferenbaugh, M. C. Williams, and M. N. Macs,
“Water Quality in the Vicinity of Fenton Hill,
1985 and 1986, Los Alamos National Labo-
ratory report LA-11210-PR (March 1988).

Purtymun 1988b: W, D. Purtymun and M. N.
Macs, "Envitonmental Study of the Pucblo of
San lldcfonso: Reference 1o Watcer, Soil, and
Sediments,” Los Alamos National Laboraiory
docunwnt LA-UR-88-3636 (November 1988)

Purtymun 198%c: W. D. Purtymun and A. K.
Stoker, "Water Supply at Los Alamos: Cur-
fent Status Wells and Future Watcr
Supply,” Los Alamos National Laboratory
report LA-11332-M3 (August 1988).

of

Purtymun 1989: W. D. Purtymum, M. N. Macs,
and S. G. McLin, “"Watcr Supply at Los
Alamos During 1988.° Los Alamos National
Laboratory report LA-11679-PR  (October
19%9). »

XI-§

Purtymun 199%0a: W, D. Purtymun, R. Pelers, and
M. N. Macs, "Transport of Plutonium in
Snowmclt Run-Off,” Los Alamos National

Laboratory report LA-11795-MS, (July 1990).

Purtyawa 1990b: Purtymun, W.D., R.J. Pcters, and
MN. Miacs.  “Plutonium  Depositicn  and
Distribution from Worldwide Fallout in
Northern  New  Mecexico  and  Southern
Colorade,” Los Alamos National Laboratory
report LA-11794-MS, (1990).

USGS 1991: US. Gceological Survey, "Watcr
Resource Data tor New Mexico Water Year
1990,  U.S. Geological Survey water data
NM-90-1 (1991).

Williams 1990. M. C. Williams, "Handbook for
Sample Collection, Prescrvation, and Instru-
mental Technigues,” Los Alamos  National
Laboratory report  LA-17738-M  /Fchruary
1990 and updaics).




LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1900

/

Throughout this report, concentrations of radioac-
tive and chemical constituents in air and wates samples
are comparcd with pertinent standards and guidclines in
regulations of federal and state agencics. No compa-
rable standards for soils, scdiments, and foodstuifs are
available.  Laboratory operations are conducted in
accordanc: with directives for compliance with envi-
ronmental standards. These directives arc contained in
Departmient of Encrgy (DOE) Orders 5400.1, "Gencral
Environmiental Program”®, 54(0.5 “Radiation Protection

of the Public and the Environment®, 5480.1
“Environmental  P.otection,  Safety, and  Health
Protection  Standards™, 5480.11 “Requircments  for

Radiation Pratection for Occupational Workers”, and
5484.1 "Environmcental Radiation Protection, Safety,
and  Health  Protection  Iuformation  Repurting
Requirement-,” Chap. 11l, "Efflucat and Environmental
Monitoring Program Requirements®. All of thesc DOE
orders are being or have been revised.

DOE scgulates radiation exposurc to the public and
the worker by limiting the radiaticn dosc that can he
received during routine Laboratory operation. Because
some radionuclides remain in the body and result in
cxposure long after intake, DOE requires consideration
of the dose commitment causcd by inhalation, inges-
tion, or absorption of suci radienuclides. This cvalua-
lion involves integrating the dosc reccived from
radionuciides over a standard period of time. For this
report, 50-year dosc commitments were calculaled
using dose factors from Refs. Al and A2. The dosc
factors adopicd by DOE arc bascd on the recommeu-
dations of Putlication 30 of the International
Commission on  Radiological Protection  (ICRP).AY
Thosc fuctors that have been used in this report are pre-
sented in Appendix D.

in 1990, DOE issucd Order 53000 which finalized
the intcrisa radiation protection standard (RPS) for the
public At Table A-1 lists currenily applicable RPSs,
now referred Lo as public dose limits (PDLs), for oper-
ations at the Labaratory. DOE’s compschensive PDL

for sadiation cxposurc limits the cffective dosc cquiv-
Qﬂ that a member of the public can reccive from

APPENDIX A
STANDARODS FOR ENVIRONMENTAL CONTAMINANTS

A-1

~

DOE operations to 100 mrem/yr. The PDLs and the
information in Ref. Al and A2 arc bascd on secom-
mendations of the ICRP and the National Council on
Radiation Prolcction and Mcasurements AVA$

The cffective dose cquivalent is the hypothetical
wholc-body dosc that would result in the same risk of
radiation-induccd cancer or genetic disorder as a given
cxposure (o an individual organ. The cffeclive dose is
the sum of the individual organ doscs, weighted to
account for the scnsitivity of cach organ to radiation-
induced damage. The weighting factors arc 1aken from
the recommendations of the ICRP. The cffcctive dose
cquivalent includes doses from both internal and cxter-
nal exposure,

Radionuclide conccntsrations in air and watcr in
uncontrolicd arcas mcasurcd by the Laboratory’s
surveillance program ase compared with DOE’s derived
concentration guides (DCGs) in this report (Table
A-2)A% These DCGs represent the smallest cstimated
concentrations in watcr or air, taken in continuously for
a period of S0 ycass, that will result in annual cffective
dosc cquivalents equal to the PDL of 100 mrem in the
50th year of exposurc.

In addition to the 100 mremy/yr cffective dosc PDL,
cxposurces from the air pathway arc also limited by the
Environmental Proteclion Agency’s (EPA's) 1989
standaid of 10 mrem/yr (cffective dose cquivalent).A8
To demonstrate compliance with these standards, doscs
from the air pathway are compared dircctly with the
EPA dosc limits. This dose limit of 10 mrem/ycar
replaccd the previous EPA limits of 25 mrenvycar
(whole body) and 75 mrem/ycar (any organ).A?

Fcdceral and State ambicnt air quality standards for
nonsadioactive polfutante are shown in Tablc A-3. New
Mcxico nonradiological siandards arc gencrally more
stringent than national standards.

For chemical constitucnts in drinking walcr, stan-
dards have been promulgated by the EPA and adopicd
by the New Mcxico Environmental Improvement
Division (NMEID) (Tablc A-4).A* Thc EPA’s primary

maximum contaminant level (MCL) is the maximum
permissible level of a contaminant in water that y




LOS ALAMOS NATIONAL LABORATORY
/ ENVIRONMENTAL SURVEIL LANCE 1990 \
Table A-1. DOE Radiation Protection Stsndards for
External and Internal Exposures

Exposure ot Any Member o[ the Public®

Effective Dose Equivalent® at
Point of Maximum Probable Exposure

All Pathways 100 meeny/yr©

Effective Dose Equivalent at
Point of Maximum Prohable Exposure

Air Pathway Only 4 10 mrem/yr
Drinking Water 4 mrem/yr
Occupational Exposure®
Stochastic Fffects 5 rcm (annual effeclive dose cquivalent®)
Nanstachastic Effects
Lens of eye 15 rem (annual dose cquivalent®)
Extremity 50 rem (annual dosc equivalem®)
Skin of the whole body 50 rem (annual dose cquivalent€)
Organ or lissuc 50 rem (annual dosc cquivalent€)
Uaborn Child
Entire gestation period 0.5 rem (annual cffcctive dose cquivalent®)

2In kceping with DOE policy, exposures shall be limited to as small a fraction of the sespective annual dose
limits as practicable. DOFE’s RPS applics to exposures from routine Laboratory operation, excluding con-
tributions from cosmic, tcrrestrial, global fallout, sclf-irradiation, and medical diagnostic sources of radia-
tion. Routine operation means normal, planncd operation and docs not include actual or potcntial acciden-
tal or unplanncd rclerscs. Exposure limits for any member of the gencral public arc taken from Ref. A4,
Limits for occupational cxposure are taken from DOE Order $480.11.

PAs uscd by DOE, cifective dosc cquivalent includes both the cffective dosc cquivalent from cxtemal radi-
ation and thc commiticd cffective dosc cquivalent fo individual tissucs from ingestion and inhalation dusing
the calendar ycar,

“Under special circumstances and subject to approval by the DOE, this cffective dosc cquivalent limit may
be temporarily increascd up to SO0 mrem/ycas, provided the dose averaged over a lifetime does not exceed
the principal limit of 100 raren/yeas.

9This level is from EPA’s regulations promulgatcd under the Clean Air Act (40 CFR 61, Subpan H).

!Annual cffcctive dosc cquivalent is the cffective dosc equivalent seccived in a year. /

A2
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Tuble A-2. DOE’s Derived Concentration Guides for Public Dose and
Derived Air Concentrations for Controlled Areas®

NCGs for Calculated Guides for
Uncontrolled Areas Drinking Water DACs for
{uCi/ml) Systems Caontrolled Areas
Nuclide Alr Water {(uClml.) (pClml.)
*H 1 x107 2x10-? 8 x 103 2 x 103
"Be 4% 10-8 1 x 10 4 x103 8 x 10-¢
Sy 3 x 110 2 x 1079 8 x 107 6x 10"
w0gd 9 x 10-12 1x10-6 4 %10 2x10-°
IMCs - 4 x 10-10 3 x10-¢ 1.2x 107 7 x 108
™y 9x 10-14 S »x 10-7 2 %108 2 100
My 1 x 10-13 6 x 10-7 24 x 108 2x 104
1y I x 10-13 6 x 10-7 2.4 x 108 2 x 101
1Mpy 3 x 1014 4x 108 1.6 x 10-° 2 % 10-¥2
S 2x -1 I =108 1.2 10-° 2% 10-12
240py 2 x 10-14 3x10-* 1.2x10° 2x10-2
BIAmM 2x 1034 Ix 0 1.2 % 10-° 2x10-12
(pw/m') (mg/L.) (mg/l.) (pg/m?)
Natural Uranium 1x 1 8 x 10! 3 x 102 3x107

3Guides for uncontrolled arcas arc bascd on DOE's PDL for the gencral public; A those for controlled arcas arc
bascd on occupational RPSs for DOE Ordcr 5480.11 ("Radiation Protection for Occupational Workers,” December
21, 1988). Guidcs apply to concentrations in cxcess of those occurring naturally or that are duc to fallout.

PGuidcs for 2¥Pu and ®Sr arc the most appropriate to usc for gross alpha and gross beta, respectively.

delivered to the ultimalc uscr of a public watcr
system.A? The EPA’s sccondary walcr standards con-
trob contaminants in drinking water that primarily
affcct acsthetic qualitics associated with public accep-
tance of drinking watcr.A? At considcrably higher con-
centrations of these conlaminants, health implications
may arisc.

Radioactivity in drinking watct is regulatcd by EPA
regulaticns containcd in 40 CFR 141.A7 These regula-
tions provide that combincd 23*Ra and 2*Ra may not
exceed 5 x 10-° pCiumk.  Gross alpha  activity
(including 225Ra, but cxcluding radon and uranium)
may not exceed 15 x 10-? uCi/mL.

A screening levet of 5 x 10-% uCi/mL for gross
alpha is cstablished to dctermine when  analysis
specifically for radium isotopes is necessary.  In this
report, plutonium concentrations arc comparcd with
toth the EPA gross alpha standard for drinking walcr

(Table A-4) and the DOE guides calculated for the
@s applicable 1o drinking watcr (Table A-2). For

Ad

A

manmadc beta- and photon-cmitting radionuclides,
EPA drinking watcr standards arc limited to concen-
trations that would rcsult in doscs not cxcceding $
mrem/ys, calculated according to a specificd procedure.
In addition, DOE Order $400.5 requircs that DOE-
operated public waler supplics not cause persons con-
suming the walcr to feccive an cffcctive dose cquiva-
lent exceeding 4 meemVycar. Drinking watcr concen-
tration guides based on this requircment arc in Table
A-2.

In its scgulations, the EPA has cstablishcd mini-
mum concenlrations of cenain contaminants in water
cxiract from wasics that will cause the wasic to be
dcsignated as hazardous by tcason of toxicity.A? The
toxicity characteristic lcaching proccdure (TCLP) must
follow steps outlined by the EPA in 0CFR 261,
Appendiv 1l In this report, the TCLP minimum
concentrations (Table A-5) arc used for compatison

with concer. .rations of sclecicd constitucnts in cxtracts
from the Libaratory’s active wastz ascas. /
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‘Table A-3. National and New Mexico Ambient Air Quality Standards

\

Averaging New Mexico Federal Standards
Pollutant Time Unit Standard Primary Secondary
Sulfur dioxide Annual arithmetic mcan ppm 0.02 0.03
24 hours? ppm 0.10 0.14
3 hours? ppm 0.05
Total suspended Annual gcometric mean pgym? 60
pasticulate matter 30 days pug/m? 9
7 days pgym? 110
24 hours® pg/m? 150
PM,," Annual arithmetic mean p/m’ 50 50
24 hours pym’ 150 150
Carbon monoxide 8 hours? fpm 8.7 9
! hour? ppm 13.1 35
Osone 1 houre ppm 0.06 0.12 0.12
Nitrogen dioxide Annual arithmelic mecan ppm 0.05 0.053 0.053
24 hours? ppm 0.10
Lead Calcndar quarter pg/m? 1.5 1.5
Beryllium . 30 days pg/m® 0.0
Ashestos 30 days ug/m? 0.01
Heavy metals 30 days ug/m® 10
(totat combined)
Noamcthane 3 howrs ppm 0.19
hydrocarbons

*Maximum conceniration, not to be exceeded more than once per year.
*Panticlcs mcasurcd at an clfcctive diameter of <10 pm.

with maximum hourly average concentrations above the limit is s1.

Ae

“The standard is attained when the cxpected number of days per calendar yowr
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Table A-4. Maximum Allowable Contaminant Level in the Water Supply

Inorganic Chemical
Contaminant

Inorganic Chemicsl and Radiochemical®

MCI. Radiochemical
(mg/1.) Contaminant

MCL.
(WClUml.)

Primary Standards

Ag

As

Ba

Cd

Cr

F

Hg

NO; (as N)
Ph

Se

Secondary Standards
C
Cu
Fe
Mn
SO,
Zn
TDS¢
pH

*Refs. A8 and A9.

0.05 Gross alpha®
0.05 Gross beta®
1 H
0.010 0S¢
0.05
4.0
0.002
10
0.05
0.0

250

03

0.08
250

5.0

6.5-8.5

PSec text for discussion of application of gross alpha MCL and gross alpha
screcning level of $ x 30-° uCivm L.

Ref. AS.

AS

15 x 10-°
S0 = 10-°
20 x 10-¢

8 x 10-°
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Table A-S. Toxiclty Characteristic Leaching Procedure lavelsed
Contaminant (mgy/1.)
Arscnic £0
Barium 100.0
Benzene 0.5
Cadmium 1.0
Carbon (ctrachloride 0.5
Chlordane 0.03
Chlorobenzene 100.0
Chloroform 6.0
Chromium 5.0
0-Cresol 200.0
m-Crcsol 2000
p-Cresol 200.0
Cresal 200.0
24-D 10.0
1,4-Dichlorobenzene 75
1,2-Dichlorocthanc 0.5
1,1-Dichlorocthylcne 0.7
2,4-Dinitrololucne 0.13
Endrin 0.02
Heptachlor (and its cpoxide) 0.008
Hexachlorobeazene 0.13
Hexachlorobutadiene 0.s
Hexachlorocthane 30
Lecad ‘ 5.0
Lindanc o4
Mercury 02
Mcthoxychlor . 100
Mecthyl cthyl ketone 200.0
Nitrobenzene 20
Pentrachlorophenol 100.0
Pyrdine 50
Sclenium 1.0
Silves 50
Trtrachlorocthylene 0.7
Toxaphene 0.5
Trichlosocthylene 0s
2,4,5-Trichlorophenol 400.0
2.4.6-Trichlorophenol 20
2,4.5-TP (Silvex) 1.0
Vinyl chloride 0.2

*Concentrations of inorganic coniaminants that constitutc hazardous wasic.
bRel. AL0).

/

AD
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A. Thermoluminescent Dosimeters

Thermolumincscent dosimeters (TLDs) uscd at the
Laboratory are lithium fluoride (LiF) chips, 6.4 mm
square by 0.9mm thick. The TLDs, aficr being ex-
poscd (o radiation, emit light upon being heated. The
amount of light is propartional to the amount of radia-
tion to which the TLD was cxposcd. The TLDs used in
the Laboratory’s cnvironmental monitoring program
are inscnsitive lo neutrons, so the contribution of cos-
mic ncutrons to natural background radiation is nol
measured.

The chips are anncaled 1o $0°C (752°F) for | hour
and thea cooled rapidly to room temperature.  This is
followed by anncaling at 100°C (212°F) for 1 hour and
again cooling rapidly 1o room temperature.  For the
anncaling conditions to be repeatable, chips are put into
rectangular borosilicate glass vials that hold 48 LiF
chips cach. These vials are slipped into a bososilicate
glass rack so they can be placed all at once into ovens
maintaincd at 400°C and 100°C.

Four LiF chips constitute a dosimcter. The LiF
chips arc contained in a Iwo-part threaded assembly
madc of an opaquc ycllow acctate plastic. A calibration
st is preparcd cach time chips arc anncaled. The
calibration sct is read at the start of the dosimcetry cycle.
The number of dosimeters and cxposure levels are
determined for cach calibration in order to cfficiently
usc aviilable TLD chips and personncl.  Each set
contains from 20 to 50 dosimctcrs. Thesc arc irsadiated
atlevels between 0 and 80 mR using an 8.5-mCi 13Cs
source calibrated by the National Burcau of Standards.

A factor of } mrem (tissuc) = 1050 mR is used in
cvaluating the dosimcter data. This factor is the recip-
tocal of the product of the rocnigen-to-rad conversion
factor of 0.958 for muscle for Y7Cs and of 0.994, which
corrects for attenuation of the primary sadiation beam at
clecironic  equilibrium  thickness. A rad-fo-fgem
conversion factor of L0 for gamma rays is uscd, as rec-

chndc‘d by the Infcmational Commission on

APPENDIX B

PROCEDURES FOR SAMPLING, DATA HANDLING,
AND QUALITY ASSURANCE
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Radiation Protection.P1.B2 A method of weighted feasi-
squares lincar regression is used to detcrminc the rela-
tionship between TLD reader response and dose (the
weighting factor is the variance).¥?

The TLD chips used were all from the same pro-
duction batch and were sclected by the manufacturer so
that the measured standard deviation in therme' mi-
nescent sensitivity is 2.0% to 4.0% of the mean at a
10-R exposure. At the end of cach ficld cycle, whethzs
a calendar quartcr or the Los Alamos Mcson Physics
Facility operation cycle, the dose at cach nciwork
focation is estimated from the regression along with the
tegression’s upper and lower 95% confidence limits at
the estimatcd valuc.B® Al the end of the calendar ycar,
individual ficld cycle doses arc summed for cach
location. Uncertainty is calculated as the summalion in
quadrature of the individual uncertaintics. B’

Further details are provided in the TLD quality
assurance project plan.BS

B. Alr Sampling

Samples are collected monthly at 28 continuously
operating stations.B6  Air pumps with flow rates of
about 3 L/s arc used. Airborne acrosols are collected
on 79-mm-diamctcr nolystyrenc filters. Each filter is
mounicd: on 2 canridge that contains charcoal. This
chatcoal is not routincly analyzed for radioactivity.
However, if an unplanncd release occurs, the charcoal
can be analyzcd for any 1341 it may have collccted. Pant
of the total air flow is passcd through a cartridge con-
taining silica gcl to absorb atmaspheric watce vapor for
tritium analyses. Air flow rates through both sampling
cartridges are measured with rotameters, and sampling
limes ate recorded. The cntire air sampling train at
cach station is clcancd, repaired, and calibraicd as
nceded.

Two clean control lilters are uscd to detect any pos-
sible contamination of the 28 sampling filiers whilc

they are in transit.  The cortrol filters accompany lhc/
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<8 saumpling filtcrs when they are placed in the air
samplers and when they ate retrieved. The control fil-
ters are analyszed for sadivactivity along with the 28
sampling filices.  Analytical results for the contsol
filers are subtracted from the appropriate gross results
to obtain net data,

At onc on-site location, TA-59 (Saation  30),
aithorne radioactivity samples are collected weekly.
Aurborne particulate matier on cach filter is counted for
gross alpha and gross beta activitics, which help trace
temporal variations in rasionuclide concentrations in
ambicnt air.  The same mcasurements are made
monthly on a filicr from the Espaiiola (Station 1)
regional air sampler.

On a qua-terly basis, the monthly filters for cach
station arc cut in hatf. The filter halves are combined to
produce two quarterly composite samples for cach
station. The first group is analyzcd for 2Py, 3W240py,
and “SAm (on sclected filters). The second group of
filtcr halves is saved for uranium analysis.

Filters from the first composite group are ignited in
platinum dishes, treated with HF-HNO, 10 dissolve
silica, wet-ashed  with HNO,-H,0; 10 decompose
organic residuc, and trcatcd with HNO,-HCI 10 ensurc
isotopic cquilivium.  Plutonium is scparated from the
resulting solution by anion cxchange. For 11 sclected
stations, amcricium is scparatcd by cation exchange
from the cluant solutions resulting from the plutonium
scparation  process.  The  purificd  plutonium  and
americium samples are separated, clecirodepanited, and
mcasured for alpha-particle cmission with a solid-statc
alpha-detection system.  Alpha-particle cncrgy groups
asuniated with decay of 24Py, 2¥.24Py and M41IAM are
integrated and the concentration of cach radionuclide in
its respective filter sample is calcutated. This technique
docs not  differentiate between *“Pu and 9Py,
Uranium analyses by ncutron activation analysis (scc
Appendix C) arc done on the second group of fillce
halves.

Silica gel cantridges from the 28 air sampling sta-
tions arc analyscd monthly for iritiatcd water.  The
cartridges contain blue “indicating” gel to determine the
degree of desiceant saturation.  Duting cold 6 mths of
low absolcie  humidity, sampling flow  rates  are
increased to ensure collection of cnough water vapor
for analysis.  Water 15 distifled from cach silica gel
castridge and an aliquot of the distillate is analyzcd for

me by liquid scintillation counting. The amount of

B2

water absorbed by the silica gel is determined by the
diffesence between weights of the gel before and after
sampling.

Analytical quality conirol for analysces done in the
air sampling program is described in Appendix C. I
bricf, both blanks and standatds are analysed in con-
junction with normal analytical procedurcs.  About
10¢% of the analyscs arc devoted to quality control.

Further details may be found in the ais sampling
quality assurance project plan.B?

C. Water Sampling

Sutface watcr and groundwalcr sampling stations
are grouped by location (regional, perimcicr, on-site)
and hydrologic similarity. Water samples are taken
once or twice a ycar. Samples from wells ase collected
after sufficicnt water has been pumped of hailed to
cnsure that the sample is representative of the aquifer.
Spring samples (groundwatcr) arc collected at the
dischargc point.

The watcr samples are collected in 4-L polycthylenc
bottles for radiochemical analyscs. The 4-L bottles are
acidificd in the ficld with § mL of concentrated nitric
acid and then are retumed to (he labaratory within a
few hours of sample collection for filiration through a
0.45-um milliporc membranc filter. The samples arc
routincly analyzed radiochemically for JH, 1V7Cs, total
uranium, 2Py, and 2¥24Py, as well as for gross alpha,
beta, and gamma activities.  Sclecied samples are also
analyzed for ¥Am, ™81, and accclcrator-induccd
activation products. Analytical mcthndology and its
quality assurwnce program arc discussed in Appendix C
of this report.  Detailed containcr and prescrvation
reyuirements of the Health and  Envitonmental
Chemistry Group (HSE-9) are documentcd in a
handhook. B4

Watcr samples for inorganic and organic chemical
analyscs are  collected at the samc time. For most
samplcs for inorganic analyscs, three 1-L polycthy!ene
boltlcs are collected, one with no additives, onc with
sulfuric acid, snd onc with nitric acid to provide the
proper rfange of prescrvatives for the standard list of
constituzals.  When rccessary additional containcss
with approptiate  prescrvatives  arc  coilected  for
mercury, cyanide, and sulfide analyses. Fuor selected
samples additional glass containers are collected for
ofganic anabyw . {7 0ils of container and prescrvation




LOS ALAMOS NATIONAL LABORATORY

/

requirements, and identification of EPA mcthodology

for cach analysis are contained in the HSE-9
Handbook. M

Runoff samples are analyzed for radionuclides in
solution and suspended sediments. The samples are
filtcred through A 0.45-pum filtes. Solution is defined as
filtsate passing through the filter; suspended scdiment is

defined as the residuc on the filter.

quality assurance project plan.#?

1. Soil and Sediment Sampling

The soil sampling procedure involves taking five
plugs, 75 mm (3.0 in.) in diamcter and SO mm (2.0 in.)
deep, as the center and corners of a square arca 10 m
(33 1) on a sidc. The five plugs arc combinced to form a
single compusite sample for radiochemical analysis.

Sediment samples arc coliccted fro:r dune buildup
behind boulders in the main channcls of perennially
flowing strcams.  Samples from the beds of intcemit-
tently flowing strcams are collected by scooping a line
of uniform depth across the main channel. Rescsvoir
sediments arc collected from a boat, using an Eckman
dredge. Bottom rescrvair sediments are collected from
anarca 10 cm by 15 cm (din. by 6 in.) to a depth of §
cm(2in.).

Depending on the recason for taking a particular soil
of scdiment sample, it may be analyzcd to detect any of
the following: gross alpha and gross beta activitics,
Sr. total uranium, 1Cs, 2Py, 2V240py MHIAM, and
possibly sclected aceclerator-induced activation prod-
ucts.  Moisture distilled from soil samples may be
analyzed for *H.

Furthcs details may he found in the soil and
scdiment sampling quality assurancc plan, ™

E. Foodstuffs Sampling
Lawal and regional produce are sampled anr - ily.

Fish arc samplcd annually from fescrveirs upnifcan:
and downstream from the Labatory.

Produce and soil samples re collected from Lxal
gardens in the falf of cach year.™* Facl produce o
soil sample is scaled 1n v Iabeled, plastic tag Sitnges
arc reftigerated until pre paratton for chemical analy
Produce samples ate washed, as if prepared tor con-

anliam; and quantitative wet, 4y ~h owelgl

Y
Y. ¥}

Further details may be found in the water sampling -
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are deteomined.  Saoils are split and dricd a1 I(KI°C\

(212°F) before analysis. A complete sample bank ;.
kept until all sadiochemical analyscs arc complcted.
Watcr is distilicd from samplcs and submittcd for tri-
tium analysis. Produce ash ard dry soil are submittcd
for analyscs of %9Ss, !1Cs, total uranium, ***Pu, and
20, 200py.

At cach rescrvoir, hook and line, trot linc, or gill
nets are used to capture fish.B1®  Fisk, scdimont, and
walcr samples are transporicd under ice to the
Laboratory for preparation. Sediment and watcs sam-
plcs arc submitted discctly for sadiochemical analysis.
Fish arc individually washed, as if for consumption,
and dissccted.  Wel, dry, and ash weighis arc deter-
mincd, and ash is submittcd for analysis of %Sy, 1MCs,
total uranium, 24Pu, and 1W240py,

Further information may be feund in the foodstuffs
sampling quality assurance project pi.a.BY

F. Meteorological Monltoring

Mecicorological data were continuously gathcred at
four instrumcnied towcers during 1990. Data taken
include wind specd and direction, standard deviations
of wind spccd and dircction, vertical wind specd and its
standard deviation, air and soil temperature, rclative
humidity, solar and Icrrestrial radiation, precipitation,
and scosible and cvaporative heat fluxces (verfical
transport). Each variablc is mcasured cvery 3 seconds.
A Duppcr Acoustic Sadar is also located at a towcr site.
This instrument mceasures wind dircction and specd,
vertical wind speecd, horizontal and vertical wind
siandard deviations, and invers.on information at 30 m
levels up 10 750 m. Fnally, four additional sites
monitos precipitation; onc of these sites also measures
temperature and relative humidity.

The tower and sadar data are averaged or su.nmed
over 15-minute intcrvals.  Data arc transmitted by
phone line to a microcompuicr at the Dceupational
Health Labosatory at TA-59. Charts f:om the four
preciplitation stations are picked up every week.

Darx salidation of 1S-minute data is accomplished
with - ! and manual screcning fcchniques.
Compnor v ., incoming data for rcasonable-
re-and cunsistency. + afe discarded. Other
cads s j 1odgse duaily plots g, ~+ 1nd the sodar.
SRR "TITIE A fova b g . additional

CLoa g d':lcd/
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problems with the instrumentation that might develop
between calibrations.

Most  instrumcents calibralcd  scmiannually,
including a thorough audit by an outside contractor
once a year. The outside audit was performed in Junc
199(). 812

Further details on quality assurance may be found in
the meteorological monitoring quality assurance project
plap bt

are

(.. Data Handling

Mcasurements of radiochemical samples  require
that analytical or instrumental backgrounds be sub-
tracted to obtain net values. Thee nct valucs that are
lower than the minimum Jdeteciion limit of ap analytical
technique (see Appendix <) are sometimes oblained.
Conscquently, individual measurements can rezult in
values of zcro and acgative numbers.  Although
negative value docs not represent a physical reality, a
valid long-term average of many measurements can be
obtaincd only if the very small and ncgative valucs are
included in the population calculations. b1

For individual mcasurements, uncertaintics are
reporicd as the standard deviation. These values are
asswiated with the esimated variance of counting and
indicate the precision of the counts.

Standard  deviations for the station and group
(regional, perimeler, on-sitc) means are calculated
using the following cquation:

where
¢i = for samplc 4,

¢ = mcan of samples from a given Mation of

group and,
N = numbcr of samples comprising a sation of
group.

This valuc is tepostcd as the unccrtainty for the
sation and group mcans,

\_

13-4

~

Collection of samples for chemical and radiochemi-
cal analyscs follows a sct proccdure 1o cnsure proper
sample collection, documentation, submitial for chemi-
cal analysis, and posting of analytical results.

Before sample collection, the schedule and proce-
dures (o be followed arce discussed with the chemist or
chemists involved with duing the analyses.  The
discussion includcs

H. Quality Assurance

4

numbcr and type of samples,

type of analyscs and required limits of detection;

* proper samplc containers,
prope

preparation of sample containcrs with prescrva-
tive, if needed; and

samplc schedule to ensure minimum holding time
of analyses to comply with EPA critcria.

The Laboratory’s  Health and  Envitonmental
Chemisiry Gsoup (HSE-9) issucs to the collector a
Llock of sample numbers (for cxample, R6.0071) with
individual numbcrs assigned by the collector 10 an
individual station. These samplc numbers follow the
sample from collection through analyses 2ad posting of
imdividaal resulis.

Each number, representing a single sample, is
assigned (o a particular station and is entered into the
collector’s log book. Aficr the sample is collccted, the
date, time, tcmperature (if water), other pertinent
information, and remarks arc entercd opposite the sam-
ple numbcr and Mation previously listed in the log
book.

The sample containce is labeled with station name,
samplc numbcr, datc, and prescrvalive, if added.

Aftcr the sample is collected, it is delivered to the
Group HSE-9 scction leader, who makes out a num-
beted rcquest form  entitled  "HSE-9  Analytical
Chemical Request.” The request form number is also
enicred in the collcctor’s log book opposite sample
numbcrs submiticd, along with the datc the samplc was
delivered 1o the chemist.  The analytical request form
scrves as an audit trail or “chain-of-custody” for the
samples.

The analytical request form contains the following
information related to owncsship and the sample pro-
gram submitted: (3) requestes (i.c., ssmplc collcctor),
(2) program code, (3) sample owncer (ic., program
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manager), (4) date, and (5) total number of samples.
The second part of the request form contains (1) sample
number or pumbcers, (1) matrix (c.g.. water), (3) types
of analyses (i.c., specific radionuclide and/or chemical
constituents), (3) technigue (i.c., analytical method to
be used for individual constituenis), (S) analyst (i.c.,
chemist to perform analyscs), (6) priority of sample or
samples, and (7) remarks. Once copy of the form goes
to the collector for filing and the other copics follow the
sample.

Quality control, analytical methods and procedutes,
and limits of detection refated to Group HSE-9's
analytical work are presented in Appendix C.

The analytical resulls are retumed (o the sample
collector, who pusts data according to sample and sta-
tion taken from the log book. These Jdata sheets are
included in the report and arc used to interpret data for
the repost.

Further dctails may be found in the quality
assurance project plan for cach program. RSB7.H1RIS
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APPENDIX C
ANALYTICAL CHEMISTRY METHODOLOGY

Most analytical chemistry services are provided by
the Laburatory’s Health and Envitonmental Chemistry
Group (HSE-9). The HSE-9 sample coordination scc-
tion functions as a working interface between the group
and its customers.  This section providss the seader
with presampling information in the arcas of sample
containers, <ample volumes, and sample preservation
techniques. Al samples are delivered to sample coor-
dination personnel and are then scheduled  and
provessed for proper distribution and analysis. The
processing of samples includes (1) validating all
samples for sampling correctacss and integrity, (2)
scheduling and labeling all samples (or analysis, (3)
initiating internal chain-of-custody procedures for alt
samples, a~d (3) arranging for the proper disposal of
any unused portions of senples.

A. Radioactive Constituents

Environmental samples are routincly analysed for
the following sadioactive constituents:  gross alpha,
beta, and gamma; isolopic  plutogium;  amcricium;
uranism; cesium; tritium; and strontium.  Detailed pro-
cedures have been published in this appendix in previ-
ous yearst! and in the group’s Analytical Mcthods
Manual €2 Occasionally, other radionuclides from
specific sources are determined:  "Be, *Na, 9K, NCr,
Co, 8Zn, V'Rb, 4Ry, 14Cs, 1Ba, 1*Eu, 14Fu, and
26Ra.  All but “Ra are determined by gamma-ray
spectrometry on lagge germanium lithide dcicctors,
Depending on the concentration and matrix, **4Ra is
measured by cmanation of hy gimma-ray specifometsy
of its 219Bi decay product.  Uranium isolopic fatios
(2*U/2MU) arc measuted by neutron ~ctivation analysis
where precisions of 257 are adequate.  More precise
work fcquites mass spectrometry.  Uranium isotopic
fation are readily determined in cavironmental matcrials
with precisions of 15 =2 refative standard deviation,
at considerably reduced cost selative to ncutron acli-
vations by inductively coupled plasma mass spec-
tromctsy (ICPMS).

\.

€.

B. Stable Constituents

A number of analytical methods are used for
various stable isotopes. The choice of method is hased
on many criteria, including the operational state of the
instruments, time Jimitations, cxperted concentrations
in samples, quantity of sample available, samplc
matrix, and Environmental Protection Agency (EPA)
regulations. Instrumental techniques available include
noutron activation, atomic absorption, ion chromatog-
taphy, color  spectrophotomelry (manual  an/’
automatcd), potentiometry, combustion  analyss,
ICPMS. and inductively couplcd plasma atomic cmis-
sion specttometry. Standard chemical mcthods arc also
uscd for many of the common watcr quality lests.
Atomic abserption czpabilitics include flame, furnace.
cold vapor, and hydride gencration, &s well as flame-
cmission spectiophotometry.  The mcthods used and
teferences for determination of vagious chemical con-
stituents are summatized in Ref. C2. In 1986, the EPA
Region V1 administration  granted HSE-9 limited
approval (7 altemative fest procedures for uranium in
drinking w77 (defaysd neutfon assay) and fos chioride
in drinking water and wastewater (flow injection with-
cut distillation). EPA approval for othcs modificd
mcthods is actively being sought.  HSE-9 is par-
sicipating in the EPA-aponsored study to cvaluate
ICPMS for acreptance  as  an  EPA-approved
mcthodology.

(. Organic Canstituents

Envitonmental soid and watcr samples arc analy/cd
using EPA procedures outlined in EPA SW-846C or
modificd procedurest? that mect QA critetia outlined i
chaptes onc of SW-836, as shown in TaMle C-I.
Mcthods uscd asc  supposied by  documented
spike/recovery studics, method and ficld blanks, matrix
spikes, surrogate spikcs, and blind quality contsol sam-
ples.  Volatile arganics arc analyscd using mcthod
#260, SW-846. Tables C-2 and C-) list volatile organ-
ics on the target list for water and soil samples,

/
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respectively. Semivolatile organics aie analyzed using
mcthod 8270, SW-846. Table C-4 is the target list for
semicolatile organics in water.  Soil-gas (pore-gas)
monitoning is performed by collecting vsganic vapors
on charcoal, extracting the charcoal with CS; and
apalyzing the CS, cxiracls using gas chromatogra-
phy/mass spectrometry (GC/MS). Soil-gas target com-
pounds arc listed in Table C-5 and thc Extraction
Procedure (EP) toxivity target compounds arc listed in
Tabic C-6.

Instrumentation  available  for organic  analysis
inciudes  GCiflame  ionization  detector  (FID),
GCicicctron capture detector (ECD), GC/MS, high
petformance liguid (HPLC) with ubraviolet (UV) and
refrctive index detectors, a fouricr transform infrarcd
spectromicter, and a UVivisible  spectropholometcr.
Sample preparation methods include:  Soxhlet cxtrac-
tion, ulirasonic cxtraction, continuous  liguid/liquid
cxtraction, kudeena danish concentration, rvaporative
blow down, and gecl permcation  chromatography
cleanup of sample cxtracts.

Organic mixcd wastc analyses arc performed for
samples up to 100 aCi/g j solidwsiudges) or 100 aCyvL
(solutions) alpha, beta, o gamma. Higher-level sam-
ples are analyzcd on a casc-by-case basis. New
methods are being developed for routine analysis of
mixcd waste greater than 100 nCi/g (or nC/L). The
Laboratory’s capacity for mixcd waste analyses will
inceease in the summer of 1991 when mixed waste
analytical operations move to a dedicated facility.

D. Analydcal Chemistry Quality Evaluatios
Program

i. Introduction. Control samplcs are analyscd in
conjunction with the normal  analytical chemistry
workload  Such samples consist of scveral gencral
types:  calibration siandards, reagent blanks, process
blanks, matrix blanks, duplicates, spikes, and rcfesence
materials.  Analysis of control samples fille two nceds
in analytical work: (1) it provides quality control oves
analytical procedutes so that pmblems that might occur
can be identificd and correctedd, and (2) data obtaincd
from analysis of control sampdcs permit cvaluation of
the capabilitics of a panticular analytical technique to
determine a given clenient of constituem under a
venzin set of circumstances.

N

~

Blind quality control (QC) samplcs are disguised
and numbcred lo resemblc unknown samples in a sct,
and no attempt is made to conceal the identity of the
open QC samples from the analyst. In ncither casc are
the concentrations of the analytes of intcrest revealed
until aftcr the data have heen formally seported.

These samples arc submitted to the laboratory al
rcgular intervals and are analyzed in association with
other samplces; tha: is, they arc not handicd as a unigue
sct of samples. Al lcast 10% of stablc constitucnt,
organic, and sclected radioactive constituent analyscs
arc run as quality control samples using the maicrials
described above. A detailed description of our quality
assurance program and a complete listing of our annual
results have been published annually since 1976.¢4

2. Radioactive Constituents. In addition io those
that arc preparcd intcmally, quality control and guality
assurance samples for radioactive consituenis  are
oblaincd from outside agencies. The Quality Assutance
Division of the Enavitonmental Monitoring Sysicms
Laboratory (EPA, Las Vegas) provides watcee, milk, and
air filter samples for analysis of groas alpha, gross beta,
H, VK, 9Co, 85Zn, ©Sy, 18Ry, M], 1MCy, 13Cs, 26Ra,
and 2W.240py a part of an ongoing laboratory inter-
compatison program.  The National Institute of
Standards and Technology (NIST, formerly the
National Bureau of Standards) providcs scvesal soil and
sediment standarC reference matesials (SRMs) for cnvi-
ronmental radioactivity. These SRMs are centified for
“Co,™St, Y7Cs, 326Ra, 2Py, 2Py, 24IAm, and scveral
other  nuclides. The Depanment of Encigy's
Envitonmental Mcasuremenis Laboratory also provides
«uality assurance samples.

Soil, rock, and ore samples ohiained from the
Canadian Geological Survey are used lor quality assur-
ance of uranium and thotium determinations in silicate
matrices. Qur own in-housc standards arc preparcd by
adding known quantitics of liquid NIST radioactivity
SRMs to blank matrix malcrials.

3. Stable Constituents. Quality assurance for the
slable constituent analysis program is maintaincd by
analysis of centificd or well-chasacterized envisonmen-
tal materials. The NIST das a large set of silicate,
watcr, and biological SRMs.  The EPA distributes
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oy : - and trace analysis water standards.
#echoaat o o cence materials have been oblained
<+ +. United States Geological Survey.
1o . vam  have been published

S nttol program for a specific
’ . mination of many factors.

‘oot e calibration,” instrument
:ostrument and/or reagents,

Stlea L e isjon of results,
4 Ui Coenctreents. Soid samples  are
o v .ol volatile and semivolatile
pesticides, and herbicides for
o ‘& d under  the  Resource
Cousens o and Reer oty At Centificd matrix-
bar ¢ referer.ce materiats cvers pot availahle for these
analyscs, s stk sofutiews of the analytes were pre-
pated and spike § dier iy on blank soil by the quality
B .ausc homogencity of the sample
conel ot beoensured, the entire samplc was analyscd.
Vantle coganic compounds are analyzcd by GC/MS
spiked in the microgram-per-kilogram range.

The majority «f water samples submiticd Juring
1990 were cavitonmental compliance samples for the
of pesticides,  herhicides,  volatile  and
semivolatile organic compounds, and poiychlorinated
biphenyis (PCBs).  Mecthods were developed and
tefined for in-house preparation of quality control
samples  for  volatile  and  scmivolatile  organic
cinpounds in walcr.

0il samples were reccived for the analysis of PCBs
and organic solvents.  The majority of these oils await
disposal by the Laboratory's Waste Management Group
(HSE-7) and include oil from decommissioncd (rans.
formers. The semaining oil sampla:. were cavitoamen-
tal or industrial hygicnc samples taken from arcas of
possible  contamination.

Quality conirol samples for PCBs were preparcd by
diluting EPA standards or by preparing standards in
hexane from the reat analyte. In the United States, the
only PCBs that have been found in translormers have
been PCBs 1242, 1254, and 1260). Samples submittcd
for analysis have containcd only these PCBs, so they
have been used 1o spike quality control samplcs.

WSHFANTE SC el
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Vacuum pump ail was chosen for the oil base blank

after an cxperiment with various brands of motor oil
showed cxcessive matrix interferences.

S. Indicators of Accuracy and Precision.
Accuracy is the degree of diffcrence between average
test results and true results when the latter are known or
assumcd. Precision is the degree of mutual agreement
among replicate measurements (frequently asscssed by
calculating the standard deviation of a set of data
poinis).  Accu acy and precision ate cvaluated from
results of analysis of refceence materials. These results
(r) arc normalized to the known quality in the reference
material to permit comparison among refcrence matcri-
als of a similar matrix containing different concentra-
tions of the analyte:

, = Reported quantity
Known quantity

A mean valuc R for all normalized analyses of a
given type is calculated as follows for a given matrix
type (N is total numbcr of analytical determinations):

Standard deviations of R are calculated assuming »
nonnal dissibution of the population of analytical
determinations (N):

oy Zilro)
D

These calculaicd values are prescnicd as the HSE-9
“Ratio = Std Dev” in Tables C-7 and C-8. The mean
valuc of R is a measure of the accuracy of a procedure.
Values of R greater than unily indicate a positive bias in
the analysis; valucs less than unity, a negative bias.

The sandard deviation is a measure of nrecision.
Prccisiorn: is a function of ihe conceniration of analytc;
that is, as the absolute concentration approaches the
limit of detection, precision deteriorates. For instance,
the precision for some determinations is quitc large
lecause many standards approach the  limils

/
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We address this issuc
by calculating a new qualiiy assurance parameter,

of detection of 3 measurement.

[Re - Re|<196y(5¢)" +(5.)" .

where X, and X, arc the experimentally detcrmined and
certificd ot conscnsus mean clemental concentrations,
tespectively; and §; and S_ arc the standard deviations
associated with X, and X.. An analysis will be consid-
cted ander control when this condition is satisficd for a
certain clement in a given matrix.  Details on this
approach arc presented clsewhere. The perscentage of
the tests for cach parameter that fell within 22
propagated  standasd  deviations  (under  control),
beiween 22 and 23 propagated standard deviations
(waming level), of outsidc 23 propagated standard
deviations (out of control) is shown in Tables C-7 to C-
21. A summary of the overall state of statistical control
for analytical work donc by HSE-9 is also provided in
Tablc C-22.

Tablc C-23 summatizes secovery information nn
organic surrogate compounds requircd for usc in the
EPA-Contsact Laboratory Program protocol.  Tablc

C-24 summarizes HSE-9's avcrall record of mceting
EPA SW-846 holding times for HSE-8 samples during
1990. The data include all <amples where holding
times were missed and the customer clected to cither
resample or accept the data as usable. Table C-25
teports the incidence of false positive resulis for blank
QC s>mplcs and false negalive results for spiked QC
samples at the 95% confidence level.

For most radiochemical and inorganic analyscs,
more than % are within 22 propagatcd standard
deviations of the certificd/consensus mean  values
(under control). Our performance on all classes of
inorganic matrices remained virtually unchanged since
1989, while improvemcnt in  radiochemical
determinations in biological malcrials was observed.
Unfortunately, vur overall contrel of radiochcmical
analyses in soils and silicates declined over our 1989
rccord. This arca will be the focus of increascd quality
assurance/quality control efforts in the future. Ovcrall
conlrol o- organic measurements in watcrs and silicates
improved markedly over 1989 and now over 90% of all
organic determinations are undes control. Data on
analytical d~tection limits arc given in T.ble C-26.
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Table C-1.
Method Summary (Organic Compounds)

Analyte Matrix Method® Technique®
Volatile organic
compounds Air — GCMS
Soil 8260 PAT/GC/MS
Waler 8260 PAT,GC/MS
EP< toxicity Soil 1310, 8080 GC/ECD
- 8150
PCBs Water 606 GC/ECD
Soil 8080 GC/ECD
Oil 1H220 GC/ECD

Scmivolatile organic
* compounds Soil and waste 5.5 GC/MS

*Industrial hygicne (1H).

*Gas chromatography (GC), purge and trap (PAT), electron capiure detection (ECD),
and mass spectromeiry (MS).

“Exlnclion procedurc (EP).

-5
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Table (*-2. Vulatile Organic Compounds Determined
in Water by PAT Analyses

Representative
1imit of Quantification
Compound CAS# (ug/1.)
Chloromethane 74-87.3 10
Vinyl chloride 75-01-4 10
Bromomcthane 74-83-9 10
Chlorocthane 75-00-3 10
Acetonc 67.64-1 20
Trichlorafluotamcthanc 75-69-4 s
1,1-Dichlorocthene 75-35-4 ]
Mcthylenc chloside 75-09-2 s
Catbon disulfide 75-15.0 s
1-1,.2-Dichlorocthene 156-60-5 s
1.1-Dichlotocthanc 75-34.3 5
c-1.2-Dicklorocthene 156-59-2 s
Bromochloromcthane 74.97.5 s
Chlotoform 67-66-3 s
1.2-Dichlorocthane 107-06-2 5
1,1-Dichloropropene 563-58-6 S
Vinyl acetate 108-05-4 10
2-Butanenc 78-93.3 20
2.2-Dichloropropanc 590-20-7 L)
1.1,1-Trichlosocthance 71-55-6 5
Carbon tetrachloride 56-23-5 5
Benzene 71-43.2 5
1.2-Dichloropropanc 78-87-5 S
Trichlorocthene 79-01-6 5
Dibromomceihane 74-95.3 S
Bromedichloromethanc 75-27-4 s
1-1.3-Dichloropropene 1006-10-26 5
¢-1,3-Dichloroprepene 1006-10-18 S
1.1,2-Trichlorocthane 79-00-5 5
1.3-Dichlorogropane 142-28-9 s
Chlorodibromomethane 124-48-1 5
Bromoform 75.25-2 5
4-Mecthyl-2-pentanonc 10-81-1 20
Toluenc 108-88-) s
2-Hexanone $9-17-86 20
1.2-Dibromomethanc 74.95.3 5
Tetrachlotoethene 127-18-4 5
Chlorobenzenc 108-90-7 s
1,1.1.2-Tetrachlosocthanc 630-20-6 s
1-Chlorohexanc 544-10-5 5
Ethylbenscne 10-41-4 s
m,p-Xylcne (1otal) 108-38-3 ¢ 106-42-3 5
o-Xylene 95-47.6 s
Styrenc 100.42.5 5

-6
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Table C-2 (Cont)
Representative
Limit of Quantification
Compound CAS S (ug/l.)
1.1,2.2-Tcteachlotocthane 79-34-5 S
1,2,3-Trichloropropanc 96-18-4 S
Isopropylbenzenc 98-82-8 S
Bromobenzenc 108-86-1 S
n-Propylbenzene 103-65-1 S
2-Chlorotolucne 95-49-8 5
4-Chlototolucne 106-43-4 5
1,3.5-Trimcthylbenzenc 108-67-8 L)
tert-Butyibensene 98-06-6 5
1.2.4-Tsimcthylbenzcenc 95.63-6 5
scc-Butylbenzene 135-98-8 S
1.3-Dichlorobenzenc 541.73-1 S
1.4-Dichlorobenzene 106-36-7 5
p-lsopropyliolucnc 99-87-6 L
1.2-Dichlogobenzenc 98-50-1 L)
n-Butylbenscrc 104-51-8 S
1.2-Dibromo-3-chlotopropanc 96-12.8 10
1,2.4-Trichlorobenzenc 120-82-1 N/A
Naphthalene 91.20-3 N/A
1.2.3-Trichloroben/senc 71-61-6 N/A
Hexachlorobwtadiene 47-68-3 N/A
Dichlorodifluonomethanc 75-71-8 10
Trichlorotrifluoracthane 76-13-1 S
fodomezthane 74-88-4 s
2-Chlorocthylvinylether 110-75.8 50
Acrylonitrile 107-13-1 [}
Acrolein 107-02-8 100

Column: Supcico SPB-S 60m x 0.25 mm x 3.0 um. Limits of detection estimated
by m.inimum signal required to yield identifial fe n:ass spectral scan.

.7
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‘Table (*-3. Volatile Organic Compounds Determined in Solids

by SW-846 Method 8260
Limit of Quantification
Compound CAS S (mg/kg)®
Chloromcthanc 74-87-3 10
Vinyl chloride 75-01-4 10
Bromomethane 74-83-9 10
Chlorocthane 75-00-3 10
Acclone 67-64-1 20
Trichlorofluosomcthanc 75-69-4 5
1.1-Dichlorocthenc 75-354 S
Mecthylene chloride 75-09-2 5
Carbon disulfide 75-15-0 s
1-1,5-Dichlorocthenc 156-60-5 s
1.1-Dichlorocthane 75-34.3 5
. ¢-1,2-Dichlotacthene 156-59.4 ]
Bromochloromethane 74-97.5 5
Chloraform 67-66-3 s
1.2-Dichlosocthanc 107-06-2 ]
1.1-Dichlotopropenc 563-58-6 L
Vinyl acciate 108-05-4 10
2-Butanone (MEK) 78-93.3 20
2.2-Dichloropropanc 590-20-7 5
1,1.1-Trichlorocthanc 71-55-6 s
Carbon tetrachloride §6-23-5 S
Benzenc 71-43-2 5
1.2-Dichlotopropanc 78-87-5 5
Trichlorocthene 79.01-6 s
Dibromomcthanc 74.95.3 5
Bromaodichloromethane 75-27-4 L]
1-1,3-Dichloropropenc 1006-10-26 s
¢-1,3-Dichlotopropene 1006-10-15 s
1.1,2-Trichlorocthane 79.00-5 S
1.2-Dichlosopropanc . 142-28-9 s
Chlorodibromomethanc 124-48-1 s
Bromoform 75-25-2 S
4-Mcthyl-2-pentanone (MIK) 10-81-1 20
Toluenc 108-88-3 S
2-Hcxanonc 59-17.86 20
1.2-Dibrongomethanc 74-95-3 s
Tetrachlosocthenc 127-18-4 s
Chlarobensenc 108-90-7 s
1,1,1.2-Tetrachlorocthanc . 630-20-6 5
1-Chiorohexane 544-10-5 S
Ethylbenzene 100-41-4 S
Mixcd Xylenc (1otal) 1330-20-7 s
Stysene 100-42-5 5
1.1.2.2-Tetrachlorocthanc 79-34.5 S

\
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Table -3 (Cant)

Limit of Quantification

Compound CAS® (mg/kg)*
1.2.3-Trichloropropanc 96-18-4 S
Isopropylbenzenc 98-82-8 S
Bromobenzene 108-86-1 5
n-Propylbenzenc 103-65-1 5
2-Chlarotolucne 95-49.8 S
4-Chlorotolucne 106-43-4 5
1.3,5-Trimcthylbenzenc 108-67-8 5
tert-Butyibenzenc 98-06-6 L]
1,2.4-Trimcthylbensenc 98-63-6 s
sec-Butylhcnzenc 135-98-8 s
1.3-Dichlorobenzenc 531.73.1 5
1.4-Dichlorobenzene 106-46-7 L)
p-lsopropyliolucnc 99.87-6 S
1.2-Dichlorobensenc 95.-50-1 5
n-Buiylhensenc 104-51-8 5
1,.2-Dibroma-3-chlorapropanc 96-12-8 10
1.2.3-Trichorobenzence 120-82-1 - N/A
Naphthalenc 91-20-3 N/A
1.2.3-Trichlorobensence 87-61-6 N/A
Hexachlorohutadicne 87-68-3 N/A
Dichloredifluonomethanc 75-71-8 10
Trichlorotriflunsocthanc 76-13-1 S
lodomethanc 74-88-4 5
2-Chlorocthylvinylether 110.75-8 50
Acrylonitnile 107-13-1 100
Acrolcin n7.02-8 100

3Column: 60 m x 0.32 mm SPB-$ fuscd silica capillary, using » methanolic parti-
tion with purge and trap. Limits of quantification are calculated from the intercept
of ihe extemal calibration curve using a flame-lonization delector.

~
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Tabte C-4. Semivolatile Organics in Water

Limit of Guentification
Compound CAS S (mg/l.)
N-Nitrosodimethylamine 62-75-9 10
Aniline 62-55-3 10
Phenol 168-95-2 10
bis(-2-Chlorocthyl)cther 111-44-4 10
2-Chlorophenol 95-57-8 10
1.3-Dichlorobensenc 541-73-1 10
1,4-Dichlorobenzenc 106-46-7 10
Benzyl alcohol 100-51-6 10
1,2-Dichlorobenzenc 95-50-1 10
2-Mcihylphcnol 95-48-7 10
bis(2-Chloroisopropylcther 39638-32-9 10
4-Mcthylphenol 106-44-5 10
N-Nitroso-di-n-propylamine 621-64-7 10
Hexachlorocthane 67-72-1 10
Nitrobenzene 98-95.3 10
Isophorone 78-59-1 10
2-Nitrophcsnol fR8.75-5 10
2,4-Dimcthylphenol 105-67-9 10
Benzoid acid . 65-85-0 10
bis(-2-Chloracthoxy)methane 111-91-1 10
2.4-Dichlorophenol 120-83-2 10
1,2.4-Trichlorobenzenc 120-82-1 10
Naphthalcne 91-20-3 10
4-Chloroaniline 106-47.8 10
Hexachlorobutadicne 87-68-3 10
4-Chloro-3-methylphcenol . 59-50-7 10
2-Mcthylaaphthalene 91-57-6 10
Hexachlorocyclopeniadicnc 77-47-4 10
2.4.6-Trichlorophenol 88-05-2 10
2.4.5-Trichlorophenol 95.95-4 10
2-Chlaronaphthalene 91-58.7 10
2-Nitroaniline 88 74-4 10
Dimcthyl phthalate 131-11-3 10
Accnaphthylcne 208-96-8 10
3-Nitroanilinc ' 99.09-2 10
Acenaphihenc #3-32.9 10
2.4-Dinitrophcnol 51-28-5 10
4-Nitrophenol 100-02-7 10
Dibenzofuran 132-64.9 10
2.4-Dinitrotolucne 121-14.2 10
2.6-Dinitr:tolucne 606-20-2 10
Dicshylphthalatc 84.66-2 10
4-Chlorophenyl-phenylether T005-72-3 10
Fluorene 16-73.7 10
4-Nitroaniline 100-01-6 10
4.6-Dinitro-2-methylphenol 534-52-1 10
N-Nitrosediphenylamine 86-30-6 10

C.1n
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Table C-4 (¢ vut)

Limic ¢/ )uantifieation

Compound CAS #® AR
Azobenzenc 103-33.3
4-Bromophenyl-phenylcther 1031-55-3 14y
Hexachlorobenzenc 118-74-1 1 ]
Peatachlorophenol 87-86-5 10
Phenanthrene 85-01-8 1
Anthracenc 120-12-7 "
Di-a-butylphthalate 84-74-2 i
Fluoranthene 206-44-0 1)
Benzidine 92.87-% 1,
Pyrene 129-00-0 ‘fr
Butylbenzyiphthatate 85-68-7 1
3,36-Dichlcrobenzidine . 91.94-1 1y
Benzo(a)arrhracene 56-55-3 1Y
bis(2-Ethylhexyhphthalate 117-83-7 1
Chrysenc 218-01-9 1y
Di-n-octyl phihalatc 117-84-0 10
Benzo(b)luoranthenc 205-99.2 10
Benzogk)fluoranthenc 207-08-9 1
Benzo{a)pyrene 50-32-8 10
Ind~na(3.2.3-cd)pyrenc 193-39-§ 10
Dibenzo(a, S)anthraccne $3-70-3 10

Benzo(g.h,i)perylenc : 191.24.2 (7]

Table (-8, Volatiles Determined in Aly (Prire (asy

I bent 0.1 o aptific sbinn

Compound CAS S (myluber
- Chloreflorm 67-66-3 BH
1.1.1-Trichlosocthanc 7¢-56-6 Rl
Benzenc 71-43.2 R
Carbon tetrachloride 56-23-5 At
Trichlosoethene : 79.05-6 &
Toluene 108-88.3 g
Tetrachlorocthene 127-18-4 BY
Chlatotxenszenc 108-90.7 £ 1]
Ethylbenzenc 100-43.4 8.0
o-Xylene 95.47-6 80
m,p-Xylene (totaf) 108-38-3 ¢+ 106-42.3 80
1.2.4-Trimethylbenzene 95-63-6 Bt
Bromobenzene 108-%6-1 bl
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. ‘Fable C-6. Extrac.ion Procedure Toxicity of Organic Contaminants
‘ Maximum Representative
Concentration Detection 1.imits
Contaminant (mg/l.) (mg/1.)®

Endrin (1,2,3,4,10,10-Hexachloro-6 _ 0.02 0.006
1-¢poxy-1,4,4a,5,6,78 8a-octahydro-1
tendo, endi S, RB-dimcihanonaphthalcne)

Lindaie 04 0.0002
(Pt ' eocyclohexane, gamma isomer)
Mcthoxychlos (8,1,1-irichloro- 10.0 0.004

2.2-his(p-methoxy phenyl)cthanc)

Toxaphene 0.5 0.020
‘technical chlotinated camphenc, 67-69% chlotine)

2.4-D (2.4-dichloropk :noxyacetic acid) 10.0 0.016

24.5-TP (Silvex) 1.0 0.005

(2.4.5-trichlosaphenoxypropionic acid)

AColumn: 30 m x 0.32-mm SPB-5 fused silica capillary. Detection limit is calculated as fous
times the gas chsumatography background noisc found when an clectron eaplure delector was
used. ‘
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Table CC-7. Summary of HSE-9 Quality Assurance Tests for 1990
(Stable Flement Analyses in Biologicals)

tUinder Control Warning Out of Control
Number of <2u -3 3o HSE-9
Analysis QC Tests (%) (%) (%) Ratio = Std Dev
As 10 90 10 - 1.062 0.13
B 5 100 — —_— 0.91 2 0.08
Br 3 100 -— _— 1.1020.11
Cd 3 100 — — 1.0320.08
F 13 100 —_ -— 1052021
Hg 1 100 —_ — 111
Li 1 100 —_ —_ 0.86
U 10 LY — , — 1.05 £ 0.05
Tahle C-8. Summary of HSE-9 Quality Assurance Tests for 1990
(Stable Element Analyses in Filters)
Under Control Warning Out of Control
Number of <20 2-30 >3 HSE-9
Anslysis QC Tests (%) (%) (%) Rstio s Std Dev
Be 15 87 13 - 0.85 2 .32
U 43 9 2 2 1.042008
Table C-9. Summary of HSF-9 Quality Assurance Tests for 1990
(Stable Flement Analyses in Bulk Materials)
Under Conirol Warning Out of Coatrol
Number of <2 =30 >»Jo HSE-9
Anslysis QC Tests (%) (%) (%) Ratlo 2 Std Dev
Flashpoint 2 100 — - 099

\
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Table C-10. Summary of HSE-9 Quality Assurance Tests for 1990
(Stable I'lement Anslyses in Soil)

L

Uinder Control Warning Qut of Cantrol
Number of <2a -3 >0 HSE-9

Analysis QC Tests (%) (%) (%) Ratio £ Std Dev
Ap hJ 93 2 4 9.60) 2 24.32
Al 2 9% 2 1 1.00 £ 0.04
As 91 100 — -— 1.26 2 1.53
Au 44 100 — -— 1.14£0.27
B 7 43 — LY} 1.80 2 1.42
Ba 124 £9 4 7 0.96 2 (.26
Be 24 67 21 13 0.98 2 0.68
Bi 1 100 —_— — kR .1
B 44 9 s -— 1.0520.18
Ca 83 94 5 ] 098 2 0.14
Cd 20 98 —_— S 1.4922.1)
Ce 79 K9 —_ 1 1.91255$
(& o9 2 ] 6 10 1.1720.36
Co 96 90 S 5 0942024
Cr 104 92 1 7 1.06 2 0.29
Cs 90 %) 7 3 1422209
Cu jor 98 —_ 2 1.08203)
1. o 3 3 3 1.102 048
£ 1 1wy — o 4.60
f- 24 Wy 6 ] 1.01 2039
¢ 7 7 - —— 1052014
L 28 Rr3 ) '} -— 0.98 2 (.07
Gy P I 4 -— 1.00 2 0.27
He ! 'y — -— 492 .

-G ! 1t —— 880
ti-iy 4 Py — — 0942004
e 19 v - 4 0.98 2 0.2}
Hy 02 % I - 2384515
¥ ! 100 —_— -— 3m
| I o k| — 081 s0.16
fn H 100 — — -—
K 8L 1) 2 —_ 0.98 2 0.08
La 75 85 S 9 0.97 2 0.31
Li 4 100 -— -— 1.2020.78
fu 62 9s s — 1.06 2 0.43
Mg K6 84 12 s 092011
Mn 9% N9 9 2 1082010
Mo 5 160) v— ~ 0.55
Na K W 1 — 1.00 £ 00.606
Nb ! - s 100 (1
N 64 91 6 k) 1.26 2 0.58

b3 10n) ONO 2115

\
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Table C-10 (Cont)

Under Control Warning Out of Control

Number of <20 2-30 >3 HSE-9
Analysis QC Tests (%) (%) (%) Ratio 2 Std §ev
Ph 36 100 — — 1032023
Pr 1 100 — — 4.24
Rb 91 98 2 —_ 098 20.13
Sh 89 RS 12 2 0.89 2033
Sc 78 9) —_ 10 092039
Se 61 97 3 —_ 3272439
Sm 72 93 4 3 1.05 2 0.30
Sn 1 113 {) — — 4.23
Sr 91 97 k) —_ 1.1520.38
Ta 71 00 — —_ 099201}
™ 57 I - — 0.93 2 0.45
Te { i | — - —_—
Th 95 92 k) 5 .99 2 0.55
Ti 93 U2 ] 2 —_ 1.00 2 0.26
Ti 6 X3 o— 17 1002010
Tm 1 100 — —_— 33
TSS (1014l '
suspended solids) | {1 )] — — 0.8¢
U 298 9% 3 ] (.96 £ 0.10
v >, 97 1 2 0982013
w 52 9 — 6 1202146
Y 1 {3 1] — -_— 2.20
Yb 12 N3 11 6 1.1620.36
In .96 93 1 6 1.09 2 0.46
s ™ K6 5 9 1.4720.92
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‘Fable C-11. Summary of HSE-9 Quality Assurance Tests for 1990
(Stable Flement Analyses in Walter)

Under Control Warning Out of Control
Number of <2 2-30 >3o HSE-9
Analysis QC Tests (%) (%) (%) Ratio 2 Std Dev
A 262 v7 | 2 1.0220.14
Al 126 91 2 6 1402 1.70
As 238 9% 3 1 1.0420.14
Ay 8 100 — — —_
B 75 99 —_ | 1.01 2 005
Ba 320 98 1 1 1.0 0.08
Be 175 98 2 -— 1.0520.13
8i 8 100 — — —_
Be 13 46 8 445 1.2320.33
Ca 67 9i 9 — 1.1720.08
Cd 303 100 — —_— 1.01 2009
Ce 8 100 — — —
Ci 8s 98 1 1 1.0320.12
CN 115 89 9 3 0.8620.11
Co 27 10 — — 1.08 2 0.32
cor 30 100 — — 1.0320.14
 Comductivity 65 82 12 6 0.91 20,07
Cr 2688 7 3 —_ 1.0720.16
Cs 8 100 — — -—
Cu 190 96 2 3 1052024
Dy 8 100 —-— - -
Er 8 100 — -— —_—
Eu 8 100 — — —
F 103 100 — —_— 1.0420.10
Fe 83 98 —_ 2 1.0220.10
Ga 8 100 — — —
Gd 8 10 -— — —
Ge - 8 160 — — —
Hardncss 47 98 2 - 1.1320.07
Ht 8 100 — — —
Hg 150 98 2 - 0.9920.11
Ho 8 100 — -— —
In 8 100 — -— —_
Ie 8 100 — -— —
K 63 100 — — 1.02 £ 0.06
La 8 100 —_ .- -—
Li 14 100 - .- 1.04 2 0.08
Ju 8 100 -— — -—
Mg R4 100 —_ —_— 1.04 20.07
Mn 99 N 1 1 1.0820.19
Mo 03 Y4 3 3 1.080.19

\

h
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Tahle C'-11 (Cont)

\
\

¢

-17

Under Control Warning Out of Control
Number of <20 2-3v >3¢ HSE-9
Anslysis QC Tests (%) (%) (%) Ratio = Std Dev
Na 66 98 2 — 1.1220.06
Nb 8 106) — — —_—
Md 8 100 — -— —
NH,-N 47 96 2 2 098 (113
Ni 208 99 i — 1.0320.16
NO,-N s 100 — _ 0.9220.14
NO,-N {1 92 8 —_ 1.0020.09
Oiligrcase R Y 100 — - 0.92 2 0.08
P 77 92 6 | 0972 047
Pb 324 97 3 1 1.0220.17
Pd 8 100 — -— -_
pH 290 100 - - 1.01 2 0.02
Po,-P s6 95 L) — 0.86 2 0.20
Pr 8 100 — — -
Pt 8 100 -— -— -—
Rb 8 100 — —_— —-—
Rh 8 100 — - —
Ru ] 100 —_ —_ —
St 100 97 — 3 1.0220.16
Sc 197 100 —_— — 1.0 20.10
Sio2 n 100 —_ — 1002004
Sm ¥ 100 — — —_
Sn 15 100 - -— 1.05 £ 0.07
So, 82 96 4 — 1.1920.13
St 81 99 1 — 0.99 2 0.06
Ta 8 100 -— —_— —_
Total alkalinity 64 95 2 3 09920.09
T 8 100 —_— -— —
TDS (10tal
dissolved solids) 57 86 7 0982020
Te 8 100 — -_— —
Th 8 100 - —_ —_—
Ti 3 100 — — 1.06 2 0.30
L] 165 -9 4 1 1.01 20.20
Tm 8 10 — —
TDS (toial
suspended solids) 53 9% 4 — 0962 0.10
U 276 97 | 2 0992032
V. 88 2 5 5 098 :0.18
w 8 100 — . -—
Y 9 H9 —_ 11 -
Yb 8 100 - —_ —
| In 162 9 3 2 1.0320.28
4 ¢ 8 100 — — —

~

/
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Table C-12. Summary of HSE-2 Quality Assurance Tests for 1990
(Radiochemical Analyses in Biologicals)
Under Control Warning Out of Contrel
Number of <y 2-30 »3o HSE-9
Analysis QC Tests (%) (%) (%) Ratio s Std Dev
As 10 9% 10 -— 1.062 0.13
B 5 100 —_ —_ 0912008
Br 3 100 — —_ 1.102 0.1
Cd Kk} 100 —_ —_ 1.0 2008
F 13 100 —_ —_ 1.0520.21
Hg ) 100 —_ — 1.11
Li 1 100 — — 0.86
V) 10 100 —_ - 1.05 2 0.05
Table C-13. Summary of HSE-9 Quality Assurance Tests for 1990
(Radiochemical Analyses in Filters)
Under Control Warning Out of Control
. Number of <2 =30 3o HSE-9
Analysis QC Tests (%) (%) (%) Ratio £ Std Dev
" Alpha 108 100 —_— -— 0.90 2 0.06
HAm 16 78 25 —_ 0.83 2 0.04
Beta 95 190 — — 0.84 £ 0.02
Bspy 17 100 - - 0922010
%y 17 100 - -— 1.15 2 0.06
Table C-14. Summary of HSF-9 Quality Assurance Tests for 1990
(Radiochemical Anslyses ia Soll)
Under Control Waming Ovut of Cot 'l
, Number of <2 2-30 30 HSE-9
~ Anslysils QC Tests (%) (%) (%) Ratio = Std Dev
Alpha 3 75 25 -— 1.19-0.78
HIALE 12 s 17 8 0.8920.29
Bcta 4 50 28 28 1.4320.M
vics 66 82 14 [ 1.06 2 0.63
Gamma 6 100 -— —_— 1.10
Iy 21 7 14 10 0.94 2 0.06
ampy 16 94 6 — 09520.14
s¥py 16 94 6 - 0.97 2 0.09
“SR 29 59 21 21 0882035
PIBAy 15 R7 13 - 0.97 2 0.05

\

/
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Table €7-15. Summary of HSE-9 Quality Assurance Tests for 1990
(Radiochemical Analyses in Urine)
tinder Control Warning Out of Control
Number of <20 -3¢ >30 HSE-9
A_il_alysls QC Tests (%) (%) (%) Ratio 2 Std Dev
HWIAM 4 75 — 25 1.66
(] 180 98 —_ 2 0.9520.09
Dspy mn 99 1 —_ 1.0920.15
3%y 115 97 2 2 1.0820.17
Dsy .70 89 9 3 0.85 = 0.08
Bay 9% 69 15 17 0.8 20.14
Table (-16. Summary of HSE-9 Quality Assurance Tests for 1990
(Radiochemical Analyses in Water)
Under Control Warning Out of Control
Number of <29 230 >3o HSE-9

Analysis - QC Tests (%) (%) (%) Ratlo = Std Dev
Alpha 701 9 1 - 0.9920.22
HAm 76 100 —_ - 0992 0.N8
Beta 703 98 | 1 098 20.38
$7Co 25 100 -— -— 1372021
0Co 50 100 — -_— 095:20.11
1¥Cs 51 100 —_— —— 0852009
137Cs 17 98 1 1 1.0520.17
Gamma 48 90 8 2 1.2120.22
H 359 99 - — 094 2+ 007
HMn 48 100 —_ — 1.1220.53
N, 48 100 —-— -— 0.96 2 0.03
238py, - 63 9 2 2 088 £ 0.14
29py 63 9% - 2 0.95 2 0.35
28R, 7 85 - i5 09720.19
NS¢ 8 88 13 -— 090120.10
Wiy 23 100 —_ —_— 1072032
By s2 100 - - 05820.19
5.8y 136 100 - - 1.00 = 0.08

\
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Tabl: (*-17. Summary of HSE-9 Quality Assursnce Tests for 1990

~

Bromemcthane 100

(Organic Analyses in Fllters)
Under Control Warning Out of Control
Number of 20 ~3o >3o HSE-9

Anslysis QC Tests {%) (%) (%) Ratio = S1d Dev

Mixcd-Araclor .70 94 4 0.9720.2)
“Arochor 1242 70 9 k] 1 0952028

Aroclor 1254 70 100 —_ -— 1.05 2 0.27

Aroclor 1260 70 99 1 — 0.9720.19

Tshle C-18. Summary of HSE-9 Quality Assurance Tests for 1990
(Organic Analyses in Bulk Materials)
Under Control  Warning  Out of Control
Number of <20 2-30 3o HSE-9

Analysls QC Tests (%) (%) (%) Ratio 2 Std Dev

Acenaphihene 1 100 —_ -—_ —

Acenaphthenene 1 100 — —_ —

Acclonc 1 -_— —_ 100 —

Anilinc | 100 —_— -~ -

Anthacene 1 100 —_ -— -

Mixed-Araclor 41 95 2 2 0842015

Asoc)r 1242 41 100 — -_— 0.88 2 0.09

Aroclor §254 41 100 —_ -_— -

Aroclor 1260 41 95 2 2 081 20.18

Azohcnsenc 1 100 — -

Benzene | 100 - _— —

m-Benzidine 1 100 —_ -— -—_—

Benzofajanthracene I 100 - — —

Bensofalpysence 1 100 -_— - —_

Bensofbjfluoranthenc 1 -— -_ 100 -

Benso{g h.ifperylenc I 100 —_ - -

Benzofk|fluoranthene ! —_ -— 100 —

Bensoic acid | 100 -_— — -—

Benzyl alcohol I 100 _— - —

Bis(2-chlvrocthoxy)methane ) 100 — -— —

Biy(2-chlorocthyl)cther l 100 — -— -—

Biy(2-chlaroisopropyl)ether | 100 —_ -— -

Biy(2-cthylhexylyphthalatz 1 100 — — 0.92

Bromobenscene ! 105 —_— — -_—

Bromochloromethare ! 100 - - —_

Bromadichloromcthanc 1 100 —_— — —_

Bromoform } 100 - — -

1 —

.20
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Table (-18 (Cont)

Under Control

Waming  Out of Control

!
Qbich!ompmpcm

¢ 1)

Number of <20 2-30 >30 HSE-9
Analysis QC Tests (%) (%) (%) Ratio 2 Std Dev
4-Bromophenylphenyl cther 1 100 - — —_
2-Butancne 1 —_ —_ 100 —
n-Butylbenzene | 100 - -— -—
scc-Butylbenzenc : 100 — —_ —_
tert-Butylbenzene | 100 — — —_
Butylbenzyl phihalate 1 100 - — -
Carbon disulfide | 100 — —_— 231
Carbon tctrachloride | 100 e - —
4-Chloro-3-methylphcnol 1 100 - —_ -—
3-Chloroanilinc 1 100 -— -— —
Chlorobensene 1 100 — —_ —_—
Chloradibromomethane 1 100 — —_ —
Chlosocthane 1 100 — — -—
Chlosoform 1 100 -— —_— —_
Chloromethanc ! 100 — — —
2-Chloronaphthatene | 100 - - -
o-Chlorophenol 1 100 - - -
4-Chlarophenylpheny! cther 1 100 - -— -
o-Chlototolucne ] 100 - —_ -
p-Chlogotolucnc 1 100 -— -_— -
Chrysene 3 100 — —_ -_—
Di-n-butyl phthalate 1 100 — — -
Di-n-octyl phihalate 1 100 -— - -
Dibensofahjanthracene 1 100 - - -—
Dibenzofusan | 100 - -— —
1.2-Dibromo-3-chlotopropanc | 100 —_ — -
$.2-Dibromocthanc | 1o -— — —
Dibromomcihanc 1 190 —_ —- —
o-Dichlorobensene (1.2) 2 100 -— — -—
m-Dichlotobenszne (1,3) 2 100 -— —_ -—
p-Dichlnroben/scne (1.9) 2 100 — - -_
3.3°-T ‘chlotohensidine | 100 - -— —_
t.2-Dichloracthane i 100 — —_— —
1.1-Dichlorocihanc ! 100 — —_ 1.37
1.1-Dickloracthenc ] 100 — — -—
trans-1.2-Dichlorocthene ] 100 — - -—
cis-1,2-Di-hlorocthylene } 100 - -— —_—
2.4-Dichlosophenol 1 100 — — -—
1.3-Dichloropropanc 1 100 — — —
2.2-Dichloropr.pane 1 100 —_ — —_—
1.2-Dichloropropane | 100 — — —
| —

~
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Table (-18 (Cont)
Ulnder Control Warniag  Out of Control
Number of <2 =30 3o HSE-9

Analysis €QC Tests (%) (%) (%) Ratio 2 Std Dev
trans-1,3-Dichloropropene 1 100 _— —_ 1.89
cis-1,3-Dichloroprapenc ! —_ — 100 0.40
Dicthyl phthalate i 100 — —_— —_
Dimcthy! phtbalate 1 100 — -— —
2,4-Dimcthylphenol 1 100 —_ —_— —_
24-Dinitrophenal i 100 - - --
2 4-Dinitratotucn:: 1 100 — —_ .-
2.6-Dinitrofolucr.e 1 100 —_ -_— -
Ethylbeasene 1 - — 100 012
Fluaranthcac | 100 —_ - —
Fluorenc 1 100 —_ — —
Hexachlorobenzene ! 100 -— -— —
Hexachlorobutadienc 2 100 — -— -—
Hexachlorocyclopentadiene | 100 —_ N —
Hexachlorocthanc | 100 - —-— -—
2-Hexanone | -— —_ 100 0.18
Indeno|1.2,3-cdpyrenc 1 100 —_ - -
Isophorone 1 100 —_ — —
Isopropylbensene 1 100 - —_ -—
4-Isopropyliolucne ] 100 —_ — _
4-Mcthyl-2-pentanone 1 100 _— — -_—
2-Mcthyl-4.6-dinitrophenol 1 100 -— -— -
Mecihylene chloride 1 —_ —_ 100 -—
2-Mcthyinaphthatenc 2] 100 -— - -
4-Mcthylphenol i 100 — -— -
2-Mcthylphenol | 100 — -— -
Naphihalene 2 100 -— -— —
-Nite e itine ! 100 —_ — —
4-Nitroaiiline f 1 -— -— —_
3 torroonifine I {3 1) —_ — —
Nittobensene ] 100 — — —
2-Nitrophenal ! Ha - - -
4-Nitrophcaol | 100 - — -—
N-Nitrosodi-a-propylamine ! 100 —_ — —_
N-Nitrosodimethylamine ! 0 — — —
N-Nitrosodiphenylamine ! " — -— -
Peatachlotophenol ! e -— — 1.19
Phenanthrenc ! 100 —_— _— —
Phenol | 100 —_— -— —
Propylbenzenc ! 100 — —_ —
Pyrene ! 100 — - 1.08

] 100 — — -—

} 100 — —_— —_

‘Styseac :
QZ,Z-Tcmchimmlhanc

.22

\_
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Asvhensenc 2
Qa-nﬂc N

Tuble C-I18 (Comt)
Under Control Warning Out of Control
Number of <20 -3 >l HSE-9
Analysis QO Tasts (%) (%) (%) Ratio 2 Std Dev
1.1.1.2-Tetrachlorocthanc 1 100 —_ —_— —
Tetrachloroethylenc | 100 — —_ -
Toluene 1 100 — —_— 0.76
1.2.8-Frichlorobensene 2 100 —_ — —_
1.2.3-Trichlorobenzenc 1 100 — — -
1.1.1-Trichlorocthane 1 —_ — 10 —_
1.1.2-Trichloroethane - 1 — — 100 -_—
Trichloroethene ] 100 — — —_—
Trichlotofluotomethanc ] 100 — —_ —_
2.4.5-Trichlorophene) 1 100 - —_— -_—
2.:4.6-Trichlorophenol ] Hn — — —
1.2.3-Trichloropropanc ) 100 — — —_
1.3.5-Trimethytbensenc 1 fh U —_ — -
1.2.3-Trimethy ihensenc ] — —_— 100 —_
Viny! acetate ' 1 100 —_ —_— -
Vinyl chloride } 100 — — -
o-Xylene ) — - 100 -
Mixed-Xylenes (0 o m + p) (| - — 100 —
Table (*-19. Summary of HSE-9 Quslity Assurance Tests for 1990
{Organic Analyses in Sofl)
Uader Contred Warmiag  Out of Control
Number of <2 =3¢ »30 HSES9

Analysis QC Tests (‘e) (%) (%) Ratio = Sid Dev
Avenaphitene 21 100 -e — -—
.-\('l'!).cp'ull) lene 21 111 ] —— -— -—
Atone 19 16 — 84 —
Actolein 12 106 — - —
Acnvlonitrile 12 100 —_— — -
Adipic oster — - — — —
Aldrin ‘ ] 1)) — — —
Andline : 21 Rl -_— 19 0.n8
Anthfacene n 94 s — 0212011
Mived-Aroclor 36 n 2 p 1.0 20.27
Araclor 1242 46 us 2 —_ 1.07 2 0.34
Anxlor 3253 46 1N -— = —_
Aroclor 1260 46 98 —_— 2 0952019

100 — — —

100 o — -

\
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‘Table (C-19 (Cunt)

Uinder Control Warning  Out of Control

Number of <la 2~3¢r >3 HSE-9

Analysis QC Tests (%) (%) (%) Ratio 2 Std Dev
bets-BHC 8 100 —_ — —
alpha-BHC 8 100 —_ -— —
Bensenc 19 84 — 16 0.68 2026
m-Benzidine b4 | 100 —_— —_ -
Bensojajanthracenc 21 100 -_ - -
Bensoja)pyrenc B | 100 — — —_—
Benzojb)flvoranthene 21 95 s —_ 098
Bensofg Ailperylene 21 100 — -— -
Bensofk|fluoranthenc 21 100 - — —
Bensoie acid 21 67 - k2 ] 0.56 2 0.38
Benzyl alcohol 21 9s — 5 0.792027
Bis(2-chlorocthoxy)methane 21 100 —_ -_— —
Bi( 2-chlotocthyl)cther 21 1on - _ 0.70 2 0.03
Biy 2-chlotoisopropyl)ciher 21 100 — — —
Biy2-cthylb=xyl)phthalate 21 95 —_ ] -—
Bromohenszenc 19 100 —_ — -—
Bromochlosomethanc 19 #9 s 5 0.52
Bromodichlotomethane 19 100 — -— —_
Bromoform ' 19 95 — 5 —
Bromomcthane 19 100 _— -— —
4-Bromophenylphenyl cthes 21 100 -— _ —
2-Butanonc 1 53 < 42 0.99 » 0.62
n-Botyibenszenc 19 9s 5 0.28
we-Butylhenszenc 19 1N -

" tert-ButsIbenszene 19 16 — —
Buty thensyl phthalate 23 ) — —
Carhon disulfide 19 ™ - 21 0342011
Catbon tetre B! nide ) ol - k1) 062203
Chlog! - X 100 —_ — -—
4<LMntn-}-)m‘lhylr.’\cl:- I 21 100 — — —
$-Chlotoanihne 21 100 — — —
Chlotodxensenc 19 68 ] 4 0562024
Chloso-ibromameihanc 19 79 —_ 21 0.6520.29
Chioraethanc 1o 100 \ -— — -—
2-Chlarocthylvinyl cther 12 100 —_ — —
Chloroform 19 106 -— — —
Chlaromcthanc 19 n r— - -—
2.Chlosanaphthalenc 2 100 —_— — -—
o-Chlorophenal 21 1l — — —
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Table €-19(Cont)
Under Control Moy a1 Conteol

Number of <2a -, >»Jo
Anulysis QC Tests (%) e (%)
4-Chlorophenylphenyl cther 21 100 — —
p-Chloratoluene ' 1e 98 —_ S
o-Chliotoluenc v 100 — —
Chrysene 21 100 - —
24D T %0 10 10
p.p-LDD 8 100 - —_
p.p-DDE 8 ] {J — —
p.p-DDT N 100 _ —
Di-n-butyl phthalate 2 9 —_ b
Di-a-octyl phihalate 21 100 - —_
Dibeaszofahlanthsacenc 21 100 - —
Dibensofuran 21 100 - —
i.2-Dihromo-3.chloropropance 19 100 C— _—
1. 2-Dibromexcthane 19 N9 — 1l
Dibromenncthanc 19 1 —_ —
o-Dichlorobensene (1.2) 40 (1) — —
m-Dichlorabensenc (1,.3) 40 100 —_ -—
p-Dichiorohenszenc (1.3) 30 ys — [
3.3 -Dichiotobensidine N [} §) - —
Dichloradifluorom:cthane 12 1 — —
1.1—Dichlorcthanc 19 S8 5 3
1.2-Dichloracthane 19 53 16 32
1.1 —Dichloroethene 19 10 ~— _—
trans-1.2-Dichlorocthene v 10 - —_—
cis-1.2-Dichlorocthylenc 19 10 —_ -_—
2.4-Dichlorophenol Bd 95 s -
2.2-Dichloropropasc 19 1 — —
1.3-Dichloropropane 19 9s — 5
1.2-Dichlogentopane 19 9s - [3
1.1--Dichlwopropenc 19 95 - s
irans-1,.3-Dichlotapropene 19 95 — 5
cis-1.3-Dichlosoprupenc v 83 — 16
Dicldrin 8 100 —_— -
Dicthyl phibalatc 21 100 — -—
Dimecihyl phihalate 21 00 —_— -
24-Dimcthylphenol 21 %) — n

103 s R
0.76
0892013
1.63

0572022
0722026

0.66

0.7

N86=2 049
0.32s0.20

1.0220.11
0.79
0.35

.28

-
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Table (*-19 (Cont)

Under Contred Warning  Out of Control

Number of <20 -3 >Ms HSE-Y
Analysis QU Tests (%) (%) (%) Ratio = Std Dev
2.4-Dinitrophenol 21 100 — - —_
2.6-Dinitritoluenc | 1 -— — —_
2. 4-Dinntsoirdluenc b 100 —_ - 0.87
Endosulfan | ) 10 — -_ —
Endinulfan Il 3 170 — - —
Endimulfan sulfate | N — - —
Endrin , 8 100 — - —
Endrin aldchyde ] 1 — — —_
Ethvibensenc 19 SR _ 42 0462023
Fluoranthene 2} m — — —
Fluorene 21 Hn —_— — —_
HMX 2 1n - - 0.95
Heptachlor ' E 100 - — 0.59
Heprachion epovde R i () — _— 0872022
Hevachlorobenzene | 9 —_ p 0.54
Hevachlotohutadicns Eny 93 3 s 0.5820.19
Hexaohlorooss lopentadiene 2 %) —_ 10 0.36
Hexachlororthance 21 90 — 10 0.09
2-Hevanone 19 AN s 26 1.202 0.63
Indeno| 1.2.3-cd]pyrene 21 100 — - —
bwophotone 2 81 14 5 0622010
Fsoprops lisenszenc v 100 —_ -— -
4. Jsoprops ltoluenc 'y 73 —_ 26 —_
Lindane s 100 —_ — 0.86 2031
Mcthoxychbor 7 10 —_ — 0.6830.11
Methyb indide 12 0 - — -
3-Mcihy)-2-pontanonc 19 R9 —_ il -—
2-Methyl-$.6-dinitrophenol 23 100 — -— -—
Mecthyiene chlotide 19 ™ - 2} —
2-Mcthylnaphthalenc 21 100 — -— -
3-MecihyIphcnol R 100 — -— -
2-Mcthylphenol 21 LY — -— -
Naphthalcne 3 9 3 3 0.46
2-Nitroaniline . 21 100 — -— -
3-Nittoaniline 2 1] - -— —
«-Nitsoaniline 21 9 — 10 030
Nitrobensence 21 9 s S 059

\_

o h



LOS ALAMOS NATIONAL LABOHATORY

f ENVIRONMENTAL SURVEILLANCE 1090 \

‘Fable C-19 (Cont)

Under Control Warniag Out of Contrul

Number of <2 2-30 >3 HSE-9
Analysis - QU Tests %) (%) (%) Katio 2 Std Dev
2-Nitrophcnol 2 1] 1) — — —_
$-Nitsophenol 21 100 — —_ 097 20,83
N-Nittosodi-a-propylamine . 21 13} — — —
Yi-Nitrosadinnic thy fanvine 21 100 — - —
N-Nitrosadiphenylamine. i 10 — - —_
Pentachlotophenol 21 1on — — 1.11 2003
Petrolcum Hvdsocarbons, Total | 1% —_ — 1.07
Phenanthrenc M | {} } — — 0.49
Phenol b | 9% 5 S .65 2 0.07
Propyibensenc 19 vs — S 032
Pytene 21 i 1) —_ —_— —
RDX 2 1o — —_ 087
Styrenc & RO — 1" 0362 0.0
24.5.TP 10 o - — 0912023
1.1.1.2-Tetrachlotecthane 18 9s $ — 0.57
1.1.2.2-Tetrachlotecthanc 1¢ NS — 16 -
Tetrachlotocthy kene I 47 S 47 0.48 2 0.22
TetryNmcthyl- 2 4.6-itimittoph 2 Hn — — 108
Toluene 19 47 S 47 0.5220.29
Toxaphene ] 100 — —_ —
1.1 2-Trichloto-1,2 2.1tiflung 12 LY — — —
1.2.3-Trichlotobensene v 100 - - —
1.2.3-Trichlorobensene U 10 _ - -
1.1.1—Trichlotocthanc 19 79 — 21 0532028
1.1.2-Trichlotocthanc 19 6% 5 26 0.6730.32
Trichlorocthene 19 ' 6% S 26 0432026
Trichlorfluoromethanc 19 100 -— — —
2.4.5-Trichloropheno 21 100 — — 0.7520.12
2.4.6-Trichlatophenad 2 106 —_— —_— -
1.2.3-Trichlotopropanc 19 100 —_ —_— -
1.2.4-Tumcthylbensenc 19 L9 - 11 0.39
1.3.5-Trimcthylbensenc 19 100 —_ — -
2.4.6-Trinilretolucne 2 100 — -— 0.96
Vinyl acetale 19 19 — 21 0592043
Vinyl chloride 19 100 -_ — -—
o-Xylene 6 3060 o— -— -—
Mixcd-Xylenes(oomep) 19 R4 - 16 035
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LOS ALAMOS NATIONAL LABORATORY
€'/ RONMENTAL SURVFILLANCE 1090

‘Table (°-20. Summary of HSE-9 Quality Assurance Tests fur 1990
(Oruanic Analyses in Charcnal Tubes)

Under Contred  Warning  Out of Conteol

Number of <2 3-30 »30 HSE-9
Analysis Q4 Teats (%) (%) (%) Ratdo » Std Der
Benzene | 93 4 3 OR3 2 025
Bromobensene 52 98 —_— 2 0OXS 2016
Cathon tettachlotide n b | }7 J.00) £ .40
Chlorobenszene 7 K6 4 10 0782033
Chiotoform 73 o) ) 6 1.0; 2043
Etsibensene 4] 78 [[U 18 1.0320.39
Fihytbearsene b/ 78 10 15 1.0330.39
Tetrachlotoethylene 73 97 —_ 3 1162021
Teduene 71 82 4 14 0832030
1L - Tachloracthane n A7 4 ] 0.822038
Trichlotecthene 71 w — 1 1.242021
1.2.45-Trimethyltwnsene " 97 ! § 1.0920.38
o-Xylkene 7 9 H 20 3.00 2 0.22
m-Xvlene s N — 20 —
Mixcd-Xylcnes (v o mopy 66 % - 42 0.6

Table ('-21. Scmmary of HSE-9 Quality Assurance Tests for 1990
(Organic Analyces in Water)

heta-BHC |

N

Under Contrnl Warniag ~ (Jut of Control
Number of <20 -3 >30 HSE-®

Anslyss QC Teste (%) (%) (%) Ratio s Std Dev
Accnaphthenc n 100 — — 0.83
Accraphthylene 0 1on - — -—
Acctone o 63 — » -—
Acrolcin 11,3 Hn — _— —
Acrylonitrile 1] V00 — -— —
Aldsin 10 () —_— — —
Anilinc 20 100 —_ -— 09502013
Anthtacene 20 NS s 10 0.00020.18
Mixeo  lor In 100 - - 1222025
Arochor .42 3 jon — — 1.2R=0.19
Araclor 1254 » 1[14) - — 1442018
Aroclor 1260) » 100 ~ -— 1.092022
Azolensenc 2 100 -— — -—
decha-BHC 10 100 —_ — -—
alpha-BHC 10 1600 - -— —

14 1) - —— —

_
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Table .21 (Cont)
Under Control  Warning ~ Out of Control
Number of <2 -3 >3 18] 8
Analysis QU Tests 3] . (%) (%) Ratin 2 Std ey
Bensene w 9? 3 -— (9Y 2 030
m-Bensnidine T 100 _ — —
Benszojajanthtacenc 20 9s - 5 —
Beaszojaly yrene 20 1§ — -- 0.8
Benzolhlflusranthene 20 {1 U — —_ O.X6
Benzofehalperyiene 20 100 — -— 1.04
Benszofk [fluoranthene 0 100 — — 0.65
Benzoie acd 20 6s 10 25 0.532034
Bonsyl abcohol 20 9s L) r— 0467 2000
Biy2-chlotocthoxy imcthane 20 100 —_ — J3.67
Biy 2-chkstocthy iy ther 20 Hn — — 0.66 2 0.0)
Bisg 2-chlororopropyixther 20 {1 {) —_ — -—
Bis 2-cthythexsiphthalate 20 ) [ IS LAl

l Bromobenszene 3o {1 1] - —_ —

! Bromuochloromcthane W 100 — - —
Bromaedichloron.cthane M 10 — — —
Bromofoe.s R} 1o - - 0.6}
hicreoni thane 30 100 -— - _
$3-Bromophenylphenyl ether 20 100 —_ —_ 0.99
2-Butanonc Jo 43 10 27 0.92 2 0.58
n-ButyIbensenc R} 97 — k) —
ters-Butvibens nc W 100 -_ -_ —_
sce-Butylbenszenc 30 100 — — —
Butylbensy) phthalate 20 9$ — [ —
Carbon disulfide 30 R7 _ 13 0.56 2 0.42
Carbon tetrachloride Kk} 9?7 — 3 0.6320.21
Chlordanc 1n 1N —_ — —
4-Chloro-3-methyiphenot 20 100 —_— - .30
4-Chlotoaniline 20 100 - -_ —
Chlotobensenc k1) 97 —_— 3 088 <017
Chloradibromemcthanc 3o 93 3 J 080202}
Chlotocthanc 30 00 L — —
2.Chlorocthyltvinyl cther 11 1600 - — —
Chlogoform k)] 100 — —_ —
Chloromcthane Jo {1 - — -—
2-Chkwonaphthaleac 21 (i 0 - —_— 0.71
o-Chlorophenal 20 100 — — 0.67
4-Chloropheaylphenyl cther 20 160 e - 0.90
o-Chlorotolucnc 30 160 — - -

-p-Chlorotolucne 30 §600 - - .-
Chrysenc 20 95 - $ 093

\_
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LOS ALAMOS NATIONAL LMBORATORY
ENVIRONMENTAL SURVEILLANCE 1980

Table €-21 (Cont)

Under Control Warning  Out of Control

Number of <20 2-30 >3u HSE-Y
Analysis QU ‘Fests (%) (%) (%) Ratio = Std Dev
24D 6 100 - — 1.8322.04
np'-DDD 10 100 —_ — 0.94 £ 0.09
p.p’-DDE 10 90 10 — 0.73 2 0.10
p.p’-DDT 11) 100 — — 1.39
Di-n-butyl phthalate 20 45 — 5 0.22
Di-n-octyl phthalate 20 95 — 5 —
Dibenzoja,h janthracene 20 100 —_ - 1.10
Dibenzofuran 20 100 —_ — —_
1.2-Dibromo-3-chivropropane 30 100 - — —_
1,2-Dibromocthane 30 100 —_ — 0.93
Dibromomethane 30 100 — — —_
o-Dichiorobenzene (1,2) 51 100 —_— —_ .66
m-Dichlorobenzene (1,3) 51 1) — — 0.62
p-Dichlorobenzene (1.4) 51 96 2 2 0.64 = 0.06
3.3"-Dichlorobenzidine 20 100 — - —
Dichlorodifluoromethane 18 100 —_— —_ —
1,1-Dichlorocthane 30 93 — 7 0.98 = 0.31
1.2-Dichlorocthane 30 97 —_ 3 102016
trans-1,2-Dichlorocthene 30 HX) —_ — —_
1.1-Dichlorocthene 30 97 — 3 —
cis-1.2-Dichlorocthylene 30 100 — — —
2,4-Dichlorophenol 20 95 — 5 0.64 £ 0.21
1.3-Dichlosopsopane 30 1) — — —
2.2-Bichiorapropane 30 100 — - —
1,2-Dichloropropane 30 100 — — 0.85
cis-1,3-Dichloropropene 30 67 23 10 053:0.10
trans-1.3-Dichloropropene 30 100 — —_ 1.70 £ 0.35
1.1-Dichloropropenc 30 100 — — —
Dicldrin 10 100 —_ — —
Dicthy! phthalate 20 75 —-— 25 0.16 = 0.05
Dimethy! phthalate 20 85 - 15 _
2.4-Dimethylphenol 20 100 —_ — 0.71
2,4-Dinnrophenol 20 100 _— — —
2, 4-Dinitrotolucne 20 100 —_ — 0.96 .
2,6-Dinurotoluenc 20 10 —_ — 091
Endosulfan | 10 100 —_ — —
Endosulfan 11 1) 100 — — —
Endosulfan sulfate 10 100 —_ —_ —
Endsin 10 1X) — —_ —_
Endsir aldchyde 10 100 — - —
Ethyibenzene 30 o) 7 3 0.770.19

.
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Table C-21 (Cont)

Under Control - Warning  Out of Control

Number of <2u 2-3a >3 HSE-Y

Analysis QL Fests (%) (%) (%) Ratio = Std Dev
Fluoranthene 20 100 — —_— 0.98
Fluorene 20 100 — —_ 0.90
Heptachlor 10 9% —_ 10 0.58 = (.31
Heptachlor epoxide 10 100 — — 1.06 £ (.17
Hexachlorobenzene 21 90 10 -- 0.72+0.14
Hexachlorobutadiene 49 ' 90 6 4 0.52 = 0.09
Hexachlorocyclopentadiene 21 86 — 14 .48
Hexachloroethane 21 86 s 10 0.52+0.13
2-Hexanone 30 70 7 23 0.95+ (.43
Indenof 1,2,3-cd)pyrene 20 95 — 5 —
Isophorone 20 95 5 —_— 0.67 = 0.10
Isopropyibenzene 30 100 — -— —
4-Isopropyhioluene 30 100 — —_ —
Lindane 10 10 —_ — 1.10 2 0.30
Mcthoyychlor 9 100 — — 1.14 2 0.30
Methyl indide 18 100 — — —
+-Methyt-2-pertanone 30 10 — — —
2-Mecthyl-4,6-dinitrophenol 20 100 —_ —_ 0.74
Methylene chiloride 30 90 —_ 10 —_
2-Mcthyinaphthalene 20 100 — — —
4-Mcthylphenol 20 100 — —_ —
2-Methylphenol 20 100 — —_ —
Naphthalene 48 100 — —_ 0.76
2-Nitroaniline 20 100 — —_ —
3-Nitroaniline 20 100 —_ —_ —_
4-Nitroaniline 20 100 -_— — —
Nitrobenzene 20 95 ' —_ 5 0.69 £ 0.17
4-Nitrophenol 20 95 —_— 5 0.84=0.19
2-Nitrophenol 20 100 — — 0.75
N-Nitrosodi-a-propylamine 20 100 : — — 0.64
N-Nitrosodimethylimine 20 100 — —_ —
N-Nitrosodiphenylamine 20 100 — — —
Pentischlorophenol 20 9s 5 — 092023
Phenanthrene 20 90 —_ 10 0.64
Phenol 20 90 5 5 1.52=0.14
Propylhenzene 30 97 3 —_
Pyrene 20 100 —_ —_ .99
Styrene 30 100 —_ — 0.70
2,4.5.TP 6 100 —_ — 1.09 = 0.33
1.1,2,.2-Tetrachlorocthane 30 97 —_ 3 —
1,1,1.2-Tetsachlorocthane 30 106 —_ —_— (.85

\ Tetrachlorocthylene 30 90 — 10 .72 = 0.7

N




LOS ALAMOS NATIONAL LABORATORY

( ENVIRONMENTAL SURVEILLANCE 1990 \

Table C-21 (Cont)

Under Control  Warning  Out of Control

. Number of <20 2-30 >30 HSE-9
Analysis QC ‘fests (%) (%) (%) Ratio = Std Dev
Tolueae 36 83 10 7 0.78 £ 0.19
Toxaphene - 83 — 17 7.95
1,1.2-Trichloro-1,2 2-trifluor 19 100 —_ — —
1,2.4-Trivhlorobenzene + 100 —_ - 0.69
1.2,3-Trichlorobenzene 28 96 - 4 —
1.1,2-Trichlorocthane 30 97 —_ 3 095 +£0.11
1,1.1-Trichlorocthane 30 97 —_ 3 0.86 2 0.24
Trichlorocthene 30 97 — 3 0.71£0.20
Trichlorofluoromethane 30 100 — — —
2.4,6-Trichlorophenol 20 100 —_ — 0.82
2,4.5-Trichlorophenol 20 85 5 10 0722 0.17
1,2,3-Trichloropropane 30 100 —_ — —
1,2,4-Trimethylbenzene 30 93 — 7 —
1.3.5-Trimcthylbenzene 30 100 — —_— -
Viny} acelate 30 87 — 13 0.56 £ 0.38
Vinyl chleoride 30 100 —_— — —
0-Xylcne 9 100 — — -
Mixcd-Xylenes (0 + m+ p) 30 97 — 3 —

C-32



LOS ALAMOS NATINNAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1890

Table C-22. Overall Summary of HSE-9
Quality Assurance Tests for 1990

Under Control - Warning  Qut of Control

Number of < 2-30 >30
Analysis Tests (%) (%) (%)
Stahle Flements
Biological Materials 46 9K 2 —
Filters 58 93 5 2
Bulk Materials 2 100 — —
Sail 3776 93 4 3
Waler 3270 96 2 2
Radiochemical I'lements
Biologicals 28 86 ' 14 —
Filters 249 98 2 —
Soils 189 79 14 7
Water 2 598 98 1 }
Organic Compounds
Filters 280 97 2 |
Bulk Marcrials 297 94 1 S
Soil 3080 93 1 6
Charcoal Tubc 975 85 ) 12
Water 3740 96 1 3




i)

Table C-23. Summary of HSE-9 Ornganic Surrugate Compliance
with EPA SW844 C'riteria far 1990

EPA SW.-846 Range Number of Surrogates % % of Samples Run
-Analysis Low High In Range Total In Range with Surropate
Volatile Organic Compounds
In Soil
1.2-Dichlomcthane dd 70 121 2606 Ky 81.3 97.6
Toluene d8 81 117 264 N 80.7 97.6
4-Bromofluorohenzene RE] 121 247 37 75.5 97.6
in Wawr
1.2-Dichlorocthane 44 76 114 142 208 69.3 93.2
Toluenc d8 S8 110 152 205 74.1 932
4-Bromofluorolwnzene NG 115 181 208 88.3 3.2
Semivolatile Organic Compounds
In Sail
2-Fluorophenol 25 121 N7 328 96.6 985
Phenol d6 24 113 326 3 98.5 w.4
Nitrobenzene d5 k] 120 326 3 98.5 99 .4
2-Fluorobiphenyl 30 115 318 N Q0.1 99.4
2.4,6-Tribromophenol 19 122 314 329 95.4 98.8
p-Terpbenyl d14 18 137 - 22 9Y8.8 98.2
In Water
2-Fluorophcnol 21 100 126 152 95.5 99.2
Phenol d6 10 94 125 132 94.7 99.2
Nitrobenzene d5 35 114 127 132 96.2 99.2
2-Fluerobipheny! 43 110 126 132 95.5 2
2,4,6-Tribromophenol 10 123 125 132 94.7 2
p-Terphenyl d14 33 141 108 132 81.8 2

~
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LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1980

‘Table ('-24. EPA SW 846 Holding Time Summary for 1990

Organic Analysis Number Meeting Total Number % Within
Type EPA Critera Per{ormed EPA Criteria
Extraction holding times
VYolitiles in soils 197 230 85.7
Volatiles in waters 80 85 94.1
Semivolatiles in soils 171 184 92.9
Semivolatiles in waters 87 90 96.7
Pesticides in soils [{JX] 113 92,0
Pesticides in walers 79 82 96.3
Herbicides in soils 9) 97 928
Herbicides in walers 3 438 70.8
PCBs in soils 20% 208 100.0
PCBs in waters 119 121 98.3
Instrument analysis holding times
Volatiles in soils 230 230 100.0
Valatiles in walers NS &S 1(X).0
Scmivolatiles in soils 181 184 98.4
Semivolatiles in walters 89 90 98.9
Pesticides in soils 113 113 100.0
Pesticides in waters 82 82 100.0
Herbicides in soils 75 97 77.3
Herbicides in waters 48 48 100.0
PCB:s in soils 208 208 100.0
PCBs in waters 121 121 100.0




LOS ALAMOS NATIONAL LABORATORY
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ENVIRONMENTAL SURVEILLANCE 1980

Table C-25. Summuary of HSE-Y Fulse Positive/False Negutive
Occurances for HSE Quality Control Samples for 1990

Matrix talse Fulse Total
Pasitive Negative Negutive Quality Control
INORGANIC ANALYSES
Biologicals
As — —_ 6
B — —_ S
Cd — — 3
137Cs — — 18
F —_ — 13
Hg — — 1
Li — — |
ZJSPU . - 3
2vpy - . 3
YSg — — 3
U — —_ 10
Filters
Alpha — — 104
HAlam 3 — 16
Be —_— — 15
Beta . — 95
238py — —_ 17
2%y —_ —_ 17
U 1 —_ 43
Bulk Materials
Flashpoint — —_ 2
Soils
Ag — —_ 55
Al —_ —_ 93
Alpha — — 3
H1Am 2 — 12
As - — 92
Au —_ —_ 44
B — 1 5
Ba -~ —_ 124
Be — — 24
Beta —_ —_ 3
Bi —_ —_— 1
Br —_ 4 45
Ca —_ 4 93
Cd — — 22
Ce —_ 4 79
Cl _ 7 69
Co — — 96
— —_ 104

¢
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1.0S ALAMOS NATIONAL LABORATORY

f ENVIRONMENTAL SURVEILLANCE 1990
| ‘Tuble 25 (Cont)
Matrix False False Total
Positive Negative Negative Quality Control

INORGANIC ANALYSES

Soils (Cont)

Cs —_ — 90
"J7CS ' —_ 66
Cu 2 106
Dy 3 1 12!
Er —_ —_ 1
Eu — — 69
F — - 7
Fe — - 93
Ga. — 2 74
Gamma — —_ 6
Gd . —_ —_ 1
Ge — — 1
34 5 - 21
H,0-(Unhound Water) — - 4
H( —_ —_— 79
Hg — 2 69
Ho —_— —_ 1
I —_ — 40
In - 1 44
K — 1 93
La — 3 75
Li — —_ 5
Lu - —_ 62
Mg — — 93
Mn —_ - 97
Mo — — [1
Na —_ —_ 93
Nb —_ —_— 1
Nd — —_— 64
Ni —_— 2 26
Pb — — 36
Pr — — 1
239p, 1 — 16
Rb — —_— 9
Sh — 5 £9
Sc - —_ 78
S¢ —_ - 61
Sm ' — 3 72
Sn —_— — 1
St — | 9}
“se 5 —_ 29

3 KA

- :
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LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1090

Table 25 (Cont)

Matrix False False Total
Positive Negative Negative Quality Control

INORGANIC ANALYSES

Soils (Cont)
T —_ 1 57
Te —_ —_ 1
Th — —_ 95
Ti —_ - 94
T — —_ 6
Tm —_— —_ 1
TSS (total suspended solids) —_— — 1
U —_ 3 298
235/238y. — — 15
\Y — —_ 9%
w -— 1 52
Y — —_ 1
Yb —_— 3 72
Zn —_ 4 96
Zr — —_— 78

Waters
Ag — —_ 213
Al —_— 1 122
Alpha — 1 241
241 Am _— — 4
As —_— —_ 227
Au —_ —_ 8
B — 1 74
Ba 1 —_ 273
Be —_ —_— 156
Bela — —_— 244
Bi —_ -— 8
Br — 4 13
Ca — -— 54
Cd - — 250
Ce — — 8
C — — 68
Cn —_ — 53
Co -— —_ 26
COD —_ — 21
Conductivity — —_ 47
Cr —_— — 225
Cs _ — 8
137C 1 - 64
Cu —_ ] 128
Dy — —_— 8
Er —_ — ']

C.39
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LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

C-30

Table 28 (Cont)

Matrix False False Total
Positive Negative Negative Quslity Control

INORGANIC ANALYSES

Waters (Cont)
Eu — —_ 8
F — _— 100
Fe —_ 2 67
Ga — —_— 8
Gamma — —_— 49
Gd — _— 8
Ge -— — 8
3H 2 1 314
Hardness — —_ 47
Hf —_ —_— 8
Hg — - 147
Ho -— —_ 8
In — —_ 8
Ir - —_ 8
K — —_— 51
La —_ —_ 8
Li — _ 14
Lu — — 8
Mg — — 71
Mn — —_— 98
Mo — —_— 92
Na — —_ 54
Nb -— -— 8
Nd —_ _ 8
NH;-N —_ —_— 17
Ni —_ —_ 148
NO,-N —_ —_ 6
NO;-N —_ —_ 82
Oil/Greasc —_ _ 14
P ' —_ -— 21
Pb —_ — 273
Pd — — 8
Ph - —_ 48
PO,-P — 2 5S
Pr — —_— 8
Pt — —_— 8
28py —_ —_ 20
23%p,, - _ 20
2268 1 — 27
Rb — —_ 8
Rh - —_ 8
Ru —_ —_— 8
Sb — — 99

~
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ENVIRONMENTAL SURVEILLANCE 1990

\_

Aroclor 1254

C-41

‘Tuble 28 (Cont)

Matrix False False Total
Positive Negative Negative Quality Control

INORGANIC ANALYSES

Waters (Cont)
Se —_ — 194
SIo, —_ — 66
Sm — —_ 8
Sn —_— —_ 15
SO, — — 69
Sr — - 81
%0g¢ —_ —_— 8
Ta — — 8
Total Alkalinity — 2 58
Tb — —_ 8
TDS (total dissolved sotids) — — 47
Te — — 8
Th _— — 8
Ti — —_— 30
Tl —_ —_ 118
Tm — —_ 8
TSS — —_ 16
U — 3 265
235f.’38pu — — 134
v — . 87
‘v —_ — 8
Y 1 —_— 9
Yb —_ — 8
Zn — — 100
Zr — —_ 8

ORGANIC ANALYSES
Filters
Mixed-aroclor —_ —_ 70
Aroclor 1242 —_— — 70
Aroclor 1254 - —_— 70
Aroclor 1260 - —_— 70

Bulk Materials
Accnaphthene — —_ 1
Accnaphthylenc — — 1
Acclonc 1 —_ 1
Aniline —_ —_ 1
Anthracenc —_— — 1
Mixed-aroclor — —_ 41
Aroclos 1242 — —_— 41

_— —_ 41

\
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Di-n-butyl Phthalatc -—

Table 25 (Cont)

Matrix False False Total
Positive Negative Negative Quality Control

ORGANIC ANALYSES

Bulk Matcrials (Cont)
Aroclor 1260 — — 41
Azobenzene —_ — 1
Benzene —_ — 1
m-benzidine — —_ 1
Ben»olajanthracene -- — 1
Benzo|a)pyrene — — 1
Benzofb)fluoranthene —_ 1 1
Benzo|gh,ilperylene —_ — 1
Benzo[k|fluaranthene 1 — 1
Benzoic Acid —_ —_ 1
Benzy! Aleaol. — -— 1
Bis(2-chlorochoxy ymethane — — 1
Bis(2-chlorocihyl)ether —_ — 1
Bis(2-chloroisopropyl)cther —_ — 1
Bis(2-cthylhexyl)phthalate — — 1
Bromobenzene —_ — 1
Bromochloromethane —_ — 1
Bromodichloromethane —_ —_ 1
Bromoform — —_ 1
Bromomethane _— — 1
4-Bromophenylpheayl Ether — — 1
2-Butanone —_ 1 1
n-Butylbenzene — — 1
sec-Buiylbenzene — — 1
tert-Butylbenzene —_ — 1
Butylbenzyl Piitiatate —_ —_ 1
“arbon Disulfidc — —_ 1
Carbon Tetrachloride —_ — 1
4-Chloro-3-methylphenad — — 1
4-Chloroaniline — — 1
Chlorobenzene —_ — 1
Chlorodibromomethane — — 1
Chlorocthanc —_ —_— i
Chloroform ' —_ —_ 1
Chloromethane —_ — 1
2-Chloronaphthalene —_ —_ 1
o-Chlorophenol —_ - 1
4-Chlorophenyiphenyl Ether —_ — 1
o-Chlorotoluenc — — 1
p-Chlorotolucne —_ —_ 1
Chrysene —_ — 1

1
1

Di-n-octyl Phthalate —_
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Table 2§ (Cont)
Matrix False False Total
Positive Negative Negative Quality Contrl

ORGANIC ANALYSES

Bulk Materials (Cont)

Dibenzola,hijanthracene
Dibenzofuran

1,.2-Dibromo-3-chloropropanc

1,2-Dibromocthane
Dibromomethane
o-Dichlorobenzence (1,2)
m-Dichlorobenzene (1,3)
p-Dichlorobenzence (1,4)
3,3'-Dichlorobenzidine
1.1-Dichlorocthare
1.2-Dichlorocthane
1,1-Dichlorocthenc
trans-1,2-Dichlorocthene
cis-1,2-Dichlorocthylene
2,4-Dichlorophenol
1.2-Dichloropropane
1.3-Dichloropropane
2,2-Dichloropropane
1.1-Dichloropropenc
cis-1,3-Dichloropropenc
trans-1,3-Dichloropropene
Dicthyl Phthalate
Dimcthyl Phthalate
2,4-Dimcthylphcenol
2.4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotolucne
Ethylbenzene
Fluoranthene

Fluorene
Hexachlorobenzene
Hcexachlorobutadicnc
Hexachlorocyclopentadicne
Hexachlorocthane
2-Hexanone
Indeno|1,2,3-cd]pyrene
Isophoronc
Isopropylbenzene
4-Isopropyltolucne
4-Mcthy1-2-pentanone

2-Mcihy 1-4,6-Dinitrophenol

Mcthylene Chloride
2-Mcihyinaphthalenc
2-Mcthylphenol

S Pt Smt s Gt ot Smd Gums Bt s et Put N S gme DED Dud Gad S0 Gt Put Gnd Dt Gt P Gh e Bt Pt Kb ot Gut Smt St Smt 0=t D) D) D) e e b me e

~
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‘Table 28 (CCont;
Matrix Fulse False Total
Positive ‘Negative Negative Quality Control

ORGANIC ANALYSES

Bulk Materials (Cont)
4-Methylphenol
Naphthalenc
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenof
N-Nitrosodi-n-propylamine
N-Nitrosodimcthylamine
N-Nitrosodiphcnylamine
Pentachlorophenol
Phenanthrene
Phenol
Propylbenzene
Pyrene
Styrene
1,1,1,2-Tetrachlorocthane
1.1,2,2-Tetrachlorocthane
Tetrachlorocthylene
Toluene
1,2,3-Trichlorobenzene
1.2,4-Trichlorobenzene
1,1,1-Trichlorocthanc
1,1,2-Trichlorocthane
Trichloroethene
Trichlorofluoromethanc
2.4.5-Trichlorophenol
2,4,6-Trichlorophenol
1,2 3-Trichlosopropanc
1.24-Trimethylbenzene
1,3,5-Trimcethylbenzene
Vinyl Acctate
Vinyl Chloride
o-Xylene
Mixcd-xylcnces (0 + m + p)

Soils
Accnaphthene
Acenaphthylenc
Acclone
Actolein
Acrylonitrile
Aldrin

C-34

T T T L T T T T O I O O R O

o uh S Bt Gne b U Gmd Gud Bud OO N Swt D\) T Sud ome N DD Gt fud Bud Gmd D Bup Pud St S0 b At pud Bt e Wb B\ P

34
34
62
50
50




-

LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

Tuble 28 (Cont)

Matrix False False Total
Positive Negative Negative Quality Control

ORGANIC ANALYSES

Soils (Cont)
Aniline — 2 34
Anthracene — _— 34
Mixcd-aroclor — —_— 46
Aroclor 1242 —_ — 46
Aroclor 1254 —_ _— 46
Aroclor 1260 —_— —_— 46
Azobenzene — —_— 34
Alpha-BHC —_— - 8
Beta-BHC — —_— 8
Delta-BHC —_ — 8
Benzene —_ 2 57
m-Benzidine — —_— kY
Benzofajanthracene — - 34
Benzolapyrenc — — 4
Benzo[b)fluoranthene — — 34
Benzo{gh,ijperylene — — 34
Benzofk)fluoranthene - — 4
Benzoic Acid k] — M
Benzy! Alcohol — — 34
Bis(2-chlorocthoxy )ymethane — — 34
Bis(2-chlorocthyl)cther —_ —_— 34
Bis(2-chloroisopropyl)cther —_ —_ 34
Bis(2-cthythexyl)phthalate 2 — 34
Bromobenzene —_ — 63
Bromochloromethanc — 1 62
Bromodichloromethane —_— —_— 63
Bromoform —_ 1 63
Bromomcthanc —_ —_ 62
4-Bromophcnyiphcny! Ether — —_ 34
2-Butanonc 8 2 63
n-Butylbenzenc — —_ 63
scc-Butylhenzenc — —_ 63
tert-Bulylbenzene - —_ 63
Butylbenzyl Phihalate —_ — 34
Carbon Disulfide 1 1 62
Carbon Tctrachloride —_ 6 63
Chlordanc —_ _— 8
4-Chloto-3-methylphenol - — 34
4-Chloroaniline -— —_— M
Chlosobenzenc —_ —_ 57
Chlorodibromomethanc —_— 1 63
Chlorocthanc —_ — 62
2-Chlorocthylvinyl Ethcr - — 50
Chlotoform —_ — 62

.45

~
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Table 25 (Cont)

Matrix False False Total
Positive Negative Negative Quality Control

ORGANIC ANALYSES

Soils (Cont)
Chloromethane —_ —_ 62
2-Chloronaphthalenc — — 34
0-Chlorophenol —_ — 34
4-Chlorophenylphenyl Ether — — 34
o-Chlorotolucne —_ —_ 63
p-Chlorotoluene — 1 63
Chrysenc —_ —_ 34
24-D - — 10
p.p’-DDD — — 8
p.p’-DDE —_ — 8
p.p’-DDT - -— 8
Di-n-butyl Phihatate 1 — 34
Di-n-octyl Phihalate — - 34
Dibenzofa,hjanthracene — —_ 34
Dibenzofuran _— — 34
1.2-Dibromo-3-chloropropanc — —_ 6}
1,2-Dibromocthanc - -_— 63
Dibromomcthanc —_ —_ 63
o-Dichlorobenzene (1,2) —_ - 97
m-Dichlorobenzenc (1,3) - - 97
p-Dichlorobenzenc (1,4) — 1 97
3,3'-Dichlorobenzidine - — 34
Dichlorodifluoromethanc - - S0
1.1-Dichlorocthanc — s 62
1,2-Dichlorocthane 1 3 62
L1-Dichlorocthene —_ —_ $7
trans-1,2-Dicklorocthene —_ —_— 62
cis-1,2-Dichlorocthylenc — - 62
2.4-Dichlorophenot - — — kT )
1.2-Dichloropropanc — 1 63
1.3-Dichloropropanc — 1 63
2.2-Dichloropropane —_ -_— 63
1.1-Dichloropropenc | —_ 62
cis-1,3-dichloropropenc — — 57
trans- 1,3-dichloropropene — —_ 57
Dicldrin — -— 8
Dicthyl Phthalatc — — 34
Dimcthyl Phihalatc - — 343
2.4-Dimethylphcnol —_ e 34
2.4-Dinitrophenol - —_ M
2.4-Dinitroteluenc - — 36
2.6-Dinitrotoluenc - — 36
Endosulfan § — —_ 3
Endosultin 1 — — 3

i

~
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Table 28 (€ ont)

Fulse

Nepative

False

Negative

Total
Quality Control

ORGANB ANALYSES

Soils (Cont)
Endosuifan Sulfate
Exd..n
Endrin Aldchyde

- Ethylbensscne
Fluoranthene
Fluorene
- HMX

Hceptachlos
Heptachlor Epoxide
Hexachlorobenzene
Hexachlosobutadiene
Hexachlotocyclopentadicne
Hexachlosoethane
2-Hexanone
Indenof1,2,3-cd)pyienc
Isophoronc
Isopropyibenzene
1-Isopropylioluene
Lindanc
Mcihoxychlor
Methyl fodide
4-Mcihy b-2-pentanonc
2-Mcthy1-4,6-dinitrophenot
Mcthylene Chloside
2-McthyInaphthakene
2-Mcthylphenol
3-Mcthylphcnal
Naphthalene
2-Nitroanitine
3-Nitroaniline
3-Nitroanilinc
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodi-n-propylaminc
N-Nitrosodimethylamine
N-Nitrosodiphenylaminc
Pentachlorophenol
Petrolcum Hydrocarbons,
Total Recoverable
Phenanthrene
Phenol
Propylbenzenc
Pyrene

C-47
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Tuble 25 (Cont)
Muatrix Fulve False Total
Positive Negative Negative Quality Control
ORGANIC ANALYSES
Soils (Cont)
RDX —_ — 2
Styrene — —_ 57
24.5-TP — — 10
1.1,1.2-Tetrachlotocthane - — 63
1.1.2,2-Tetrachlorocthane — 3 63
Tetrachlorocthylene — 3 63
Tetryl(methy 1-2,4,06- o
Trinitrophenyinitramine) - — 2
Trluene 1 k| §7
Toxaphene — - 8
1.1,2-Trichboero-1.2,2-
Trifluorocthane - -_ 50
1,2,3-Trichlorobenzene ¢ — 63
1,2.4-Trichlorobenzene — — 97
1.1,1-Trichlorocthanc 2 ! 63
1.1,2-Trichloroethane. 2 1 63
Trichlorocthene —_ 3 57
Trichlorofluoromethane — —_— 62
2.4.5-Trichlorophenol —_— —_ k2
2.4.6-Trichlorophenol — - 34
1.2.3-Trichloropropanc — - 63
1,2.4-Trimcthylbenzene | - 63
1.3,5-Trimcthylbenzenc — —_ 63
2.4,6-Trinitrotoluenc —_ — 2
Viny! Acctate —_ —_ 62
Vinyl Chloride ~- — 62
o-Xylence —_ —_ 12
Mixcd-xylenes (0 ¢ m + p) 1 ! 63 .
Charcoal Tubes
Bensene 1 —_— 70
Bromobenzune —_ — S1
Carbon Tetrachloride k) 2 70
Chlorohensenc 1 — 70
Chlorof>em — | 70
EthyIbensene 3 4 70
Tetrachlorocthylene ] 1 70
Tolucac — 2 70
1.1.1-Trichtorocthane 1 ] 70
Trichlorocthene — 1 70 .
'1,2.4-Trimcthylbenszene - } 70
m-Xylenc : 1 —_ b
o-Xylene 1 13 70
Mixcd-xylenes (o ¢ m 4 p) 28 k) 63

RS
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‘Table 28 (Cont)

Matrix False False Total
Positive Negative Negative Quality Control

ORGANIC ANALYSES

Warers
Acenaphthiéne —_— —_ 33
Acenasphthylene — — 27
Acctone 12 —_ 63
Acrolein -_ — 44
Acrylonitrile — — 44
Aldrin —_ _ 10
Aniline - — 27
Anthracene 1 - 27
mixcd-Aroclor —_ — a8
Aroclos 1242 — —_— 37
Aroclor 1254 —_ — 37
Aroclor 1260 —_ — 37
Azobenzene —_ - 27
Alpha-BHC — —_ 10
Bcta-BHC —_ - 10
Dclia-BHC — _ 10
Benvzene — — 63
m-Benzidine — — 27
Benszofalanthracene — I 27
Be:nzofa)pytenc —_ - 27
Benzo(bfluoranthenc — - 27
Benvsolg hijperylene —_ — 27
Benzofk]fluoranthene — - 27
Benzaoic Acid — 1 27
Benzyl Aleohal — _— 27
Bis(2-chlorocthoxy jmcthanc — — 27
Bis(2-chlornethylcther — — 27
Bis2-chloroisopropy hether —_ — 27
Bis(2-cthylhexylphibialate 4 ] N
Bromohenrene — — 63
Bromuochlotomethanc - —_— 63
Bromudichloson-hane — - 63
Bromuoform —_— —_ 63
Bromomethance - —_ 63
4-Bromophenyipheny! Ether - 27
2-Ruianone 7 1 63
n-Butylhensene - | 63
sec-Butyfbensenc — - 63
to8-Butyvlhensene — o 63
Butylbensy1 Phthalate = 1 27
Catbon Diulfinds 3 — 63
Carbon Teteachloride = 63
Chlordane - - 10

f 19
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Table 28 (Cont)
Matrix False False Total
Positive Negative Negative Quality Control
ORGANIC ANALYSES
Waters (Cont)
4-Chloro-3-methylphenol — — 3
4-Chloroaniline —_ —_— 27
Chlorobenzene —_ —_ 63
Chlorodibromomethane — —_ 63
Chlorocthane —_ — 63
2-Chlorocthyvivinyl Ether - - 44
Chloroform —_ — 63
Chloromethanc - - 63
2-Chloronaphthalenc — — 28
o-Chlorophenol - —_ 33
4-Chlorophcnylpheny! Ether — —_ 27
a-Chlosotoluene — —_ 63
p-Chlurotoluene —_ - 63
Chrysene 1 - 27
24-D —_ —_— 6
p.p’-DDD —_— — 10
p.p’-DDE — — 10
p.p’-DDT —_ - 10
Di-n-butyl Phihalatc —_— —_ z
Di-n-octyl Phihalat - 1 - 27
Dibenzofa,h]anthracene —_ - 27
Dibenzofuran —_ — 27
1,2-Dibromo-3-chluroprapane 1 - 63
1.2-Dibromocthanc —_ —_— 63
Dibromomcthane — —_ 63
~ o-Dichlorobenzenc (1,2) -_ _— 91
m-Dichlorobenzene (1,3) — - 91
p-Dichlorobenzene (1,4) —_ 1 97
3.3°-Dichlorohenzidine — —_ 27
‘Dichlorodifluoromethane — —_— 4
1.1-Dichlosocthanc —_ —_ 63
1.2-Dichlorocthane ) - 63
1.1-Dichlorocthene 1 —_— 63
irzr.5-1,2-Dichlorocthene —_ - 63
cis-1,2-Dichloroethylene —_ — 63
2.3-Dichlosophenol —_ - 27
12D oNor o wane — -— 63
LRI L - —_ 63
20 - —_— 63
ClDnchlor L, - - 63
cis-1,3-Dichlosopropene — - 63
trans-1,3-Dichloropropene —_— —_ 63

¢ <n
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Table 28 (Cont)
Matrix ' ‘alse False Total
Positive Negative Negative Quality Control

ORGANIC ANALYSES

Waters (Cont)

Dicldrin — - 10
Dicthyl Phihalate 1 | 27
Dimcthyl Phihalate —_ 3 27
2,4-Dimethylphenol — —_ 27
2.4-Dinitrophenol — — 27
2.4-Dinitrotolucne — - 3)
2,6-Dinitrotoluenc - —_ <

Endesulfan | — — 10
Endosulfan H —_— — 10
Endosulfan Sulfatc —_ —_ 1
Endrin —_ - 10
Endrin Aldchyde -_ —_ 10
Ethylbenzenc — — 63
Fluoranthcre —_ —_ 27
Fluorene — —_ 27
Heptachlor —_ - 10
Heptachlor Epoxide — —_— 10
Hexachlnrobenzene —_ — 28
Hexachlorobutadiene — 1 86
Hexachlorocyclopentadiene - 1 28
Hexachlorocthane - 1 28
2-Hexanone 8 1 63
Indenof1,2,3-cd]pysene i —_ 27
Isophorone —_ - 27
Isopropylbenzenc - — 6
4-1sopropyliolucnc —_ —_— 63
Lindanc — —_ 10
Mcthoxychlor —_ — 9
Mcthy) lodide — — 44
4-Mcthy 1-2-pentanonc 1 — 63
2-Mecthy 1-4,6-dinitsophenol — — 27
Mecthylene Chloride 3 —_ 63
2-Mcihyinaphthalene - - 27
2-Mcthylpheneol - - 27
4-Mcthylphenol - —_— 27
Naphthalenc 3 —_— 85
2-Nitroanilinc —_ —_— 27
3-Nitroaniline -_— —_— 27
$-Nitroaniline - — 27
Nitrobenzenc —_ —_ 27
2-Nitrophenol —_ — 27
4-Nitsophenol 2 - 33
N-Nitrosodi-n-propylamine - - k)

C-5t
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‘Table 28 (Cont)

Matrix False False Total
Posltive Negative Negative Quality Control

ORGANIC ANALYSES

Waters (Cont)
N-Nitrosodimethylamine —_ —_ 27
N-Nitrosodiphenylamine — —_ 27
Pentachlorophenol — - 3
Phenanthrene — 1 27
Phcnol — 33
Propylbenzene i 63
Pyrene —_ - 3
Styrene —_ —_ 63
245-TP : —_ —_ 6
1.1,1,2-Tetrachlorocthane — — 63
1.1.2,2-Tetrachloracthane —_ 1 63
Tetrachlorocthylenc - —_ 63
Toluene ! —_ 63
Toxaphenc — - 12
1.1.2-Trichloro-1,2,2-
Trifluorocthanc —_ — 4
1,2.3-Trichlorobenzenc 3 - 58
1,2.4-Trichlotobenzenc —_ —_ 92
1.1.1-Trichlorocthane - — 63
1.1.2-Trichlorocthane ] - 63
Trichlosocthenc — —_ o3
Trichlorofluotomethase 1 - 63 ..
2.4.5-Trichlorophcnoi - | 27
2.4.6-Trichlorophcnol -— - 27
1.2.3-Trichloropropanc 1 - 63
1.2.4-Trimcthylhenzenc 1 1 63
1.3.5-Trimcthylbenzenc - —_ 63
Vinyl Acctate —_— —_ 63
Viny! Chloride -— - 63
o-Xylene —_ —_ 10
Mixcd-xylencs (0 + m + p) - 1 63

.52
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Tahle ("-26. Detection Limits for Analyses of Typical Environmental Samples

(

.83

Detection
Approximate Sample Count Limit
Parameter Volume or Weight Time Concentration
Air Sample
Tsitivn: Im S0 min ! x 10-10 Ci/m?
238py 20x10¥m? 8x10ts 241018 ucvm?
230.240, 20x 1 m? Bx 104 310 uCirm?
HAm 200x 1F m? Sx10¥s 2x10-18  uCiym?
Gross alpha 6.5 x 1P md 100 min 4 x10-10  uCirm?
Gross beta 6.5x P m) 100 min 4 x10°1%  uCim3
Uranium (dclayed ncutron) 20x 0¥ m3 60s | pe/m3
Water Sample
Tritium 0405 L 50 min 7x10-7  uCumlL
137¢ 0s L Sx103s $x10-%  uCumL
23%py 08 L $x104s 9x 10-12  LCi/mlL
230.240py, 0s L Sx108s Ix10-1 uCimL
Ham 0s L 8x108s 2x 101" uCiml
Gross alpha - 09 100 min Ix10% pCvml
Gross beta 09 L 100 min 3x10°° uCuml
Uranium (dclayed neutron) 0.025 L 50s 1 pe/l
Soil Sample
Tritium 1 kg 50 min 0.003 pCi/g
137Cy g Sx1s 0.1 pCi/g
238py g Bx10ls 0.002  pCig
n.lop, g 8x104s 0.002 pCi/g
HlAm . g B8x30%s 0.002 pCi/g
Gross alpha 2g 100 min 1.4 pCi/g
Gross beta 2g 100 min 1.3 pCig
Uranium (delayed ncutron) 2¢g 20s 0.03 neg
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APPENDIX D
METHODS FOR DOSE CALCULATIONS

A. Introduction

Annual radiation doses are evaluated for three prin-
cipal exposure pathways:  inhalation, ingestion, and
external (which includes from
immersion in air containing photon-cmitting radionu-

CXpOsUre cxposure
clides and direet and scattered penctrating radiation).
Estinites are made of the following exposures:

. dose

Maximum organ doses nd  effective
cquivalent to o hypothetical individual ot the
Laborutory boundary where the highest dose
rate occurs. It astumes the individual is out-
doors at the Laboratory boundary continuously

(23 hours/day, 365 days/vear).

Maximum individua organ doses and effective
dose equivalent to an individual al or oulside
the Laboratory boundary where the highest
dose rate occurs and a persen actually is pre-
seat. I8 takes into account occupancy (the frac-
tion of time that a person actually occupics that
location), shiclding by buildings, and  sclf-
shiciding.

Average organ doses and effective dose cyuiv-
alents to nearby residents.,

Collective effective dose equivalent for the
population living within an X0 ki (50 mij)
radius of the Laboratory.

Results of environmental measurements are used as
much as possible in assessing doses 1o individual mems-
hers of the public. Caleultions based on these mea-
surements follow procedures recommended by Federal
agencies fo detennine tadiation doses 112

If the impact of Laborstory  operations is  net
detectable by environmental measuremenis, individual
and papulition doses attgibutable 1o Laboratory activi-
tics are estimited through modeling of releises,

Dose conversion fictors used for inhalation and
ingestion cileulations are given in Table D21, Theae

-1

factors are taken from the Depantment of Encrgy
(DOE)PY and are based on factors in Publicatiop 30 of
the  Intemational  Conmymission Radiological
Protection (ICRP).4

Dose conversion factors for inhalation assume a
I-pm-activity median acrodynamic diamcter, as well as
the lung solubility category that will maximize the
effective dose equivalent (for comparison with DOE's
100-mrem/yr public dose limit [PDL]) if more than one
category s given.  Similarly, the ingestion dose
conversion factors are chosen 1o maximize the effective
dose if more than one gastrointestinal t7act uptahe is
given (for comparison with DOE’s 100-mrem/yr PDL
for all pathways).

These dose conversion factors extrapolate the 50-
ycar dose commitment for internal exposure, The 50-
year dose commitinent is the total dose reccived by an
organ during the S0-ycar period following the intake of
a radionuclide that is attributable to that intake.

External doses are calculated using the dosc-sate
conversion factors published by DOE.PY These factors,
which are given in Table D-2P6, give the photon dose
rate in millirem per year per unit radionuclide air
concentrstion in microcurics per milliliter. The factors
are used in the caleulation of the population cffective
dose equivalent from external radiation for the 80 km
(50 mi) asca.

on

B. Inhalation Dose

Acnual average air concentrations of ‘H, total
uramum, <WPu, *¥.24Py_ and 241 Am, detcrmined by the
Laboratory’s air monitoring neiwork, are corrected for
tackground by subtracting the average concentrations
mueasuecd at regional stations. These nct concentrations
are then multiplicd by a standard breathing rate of
R400 mYyrP? o detenmine total annual intake via
inhalation, in  microcurics  per fer
radionuclide. Each intake is multiplicd by appropriate
factors 1o convert radionuclide intake info S0-ycar dose

year, cach




Table D-1. Dose Conversion Factors for Calculating Internal Doses
(rem/uCi Intake)

0881 JONVTIIAUNS TYANTIANOHIANI
AHOLVYHOAY TWYNOILYN SOWY 17 SC ¢

Inhalation
o TarEt Organ T - T
Soft Bone Red Eff "
Radionuclide Tissue Lung Surface Marrow Liver Gonads D
‘N 6.3 x 10-% 6.3 x 10-% 6.3 x 10-% 6.3 x 10-§ 6.3 x 1{)-$ 6.2 x 10-° 6.3 x
DY) 1.1 x 10} 13xi.
38y 1.0 % 108 1.2 102
sy 1.0 10} 1.2x 10°
Xpy 8.1 x 10} 6.7 x 10° 1.8 x 10? 1.0 x 10° 4.6 x 10°
3M.240py 9.3 x 10 74 x 102 2.0 % 10} 1.2 x 102 S.1x 10°
MAm 93 x 10} 74 x 102 2.0 10} 12x 102 5.2 x 102
Ingestion
. Bone Red
Radionuclide Surface Marrow Liver Gonads Kidney Lungs Breast Thyroid
3H 6.3 x 10-% 6.3 x 10-* 6.3 x 10-% 6.3x 10" 6.3 x 10-% 6.3 x10-% 6.3 x 10-3 63 x 10-3
Be 44 x 108 21 x 104
0S¢ 16 7.0 x 10!
1MCs 4.8 x 10-2 4.8 x 10-2 §2x10-2 4.8 x 10-2 4.4 x 102 48 x 10-2
My 4.1 2.7 x 107! 1.7
RV 3.7 2.5x 107! 1.6
DY) 3.7 2.5 x 107! 1.5
IMpy 67 5.6 15 8.5 x 10!
239.240py 78 59 16 9.6 x 10-!
HAm 81 6.3 17 1.0




(]

Table D-1 (Cont)

Target Organ
Lower Small Upper

Soft Large Intestine  Intestine  Large Intestine EfTective
Radionuclide Tissue Wall Wall Wall Remainder Dose
‘H 6.3 x 10-$ 6.3 x 10-% 6.3 x 10-° 6.3 x 10-* 6.3 x 10-* 6.3 x10-¢
Be ddx 10-3 2.0 x 10-3 2.7 x 10-9 1.1 x 103
Sy 1.3 x 10!
WCs 82 x 10-3 $.2x 102 $.2x 103 $.6x 102 5.0x10-2
My 2.6 x 10~}
My 2.0x 10! 2.5 x 107!
sy 2.3 x 10!
J8py R R
29 230py 43
StAm 45
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Table D-2. Dose Conversion Factors for Calculating Fxternal Doses

ENVIRONMENTAL SURVEILLANCE 1900

Posc conversion  factors for IC, N,

computer program DOSFACTER 119

commitments.  Following ICRP mcthods, doses are
caleulated for all organs that contribute more than 10%
of the total cffective dose  cquivalent for cach
radionuclide {sec Appendix A for definition of cffective
dose cquivilent).

The dose calculated for inhalation of *H is incicased
by 50% to account for absorption through the skin.

This procedure for dose calculation conservatively
assumes that a hypothctical individual is cxposcd 1o the
measurced air concentration continuously throughout the
entire year (8 760 hours). This assumption is made for
the boundary dosc, dosc to the maximum cxposcd indi-
vidual, and dosc to the population Jiving within 80 km
(50 mi) of the site.

Organ doses and cffective dose cquivalent arc
determined at all sampling sites for cach radionuclide.
A final calculation cstimates the tofal inhalation organ
doscs and cffective dose cquivalent by summing over
all radionuclides.

. Ingestion Dose

Results from foodstuffs sampling (Sce. VIl are
uscd [o calculate organ doses and cffective dose cquive
alents from ingestion for individual memberss of the
public. The procedurc is similar to that uscd in the pre-
vious section.  Corrections for background are made by

subtracting the average concentrations fsom sampling
stations not affccted by Laborstory operations.  The

({mrem/yrl/(CVm?)
Red Bone Effective
Radionuclide®  Breast  lung Marrow Surface ‘Testes Thyroid Ovarles  Dose

1C

ne 5 540 4450 4 560 5210 5 9K0) 5530 3 980 510
BN 5 540 4 450 4 560 5210 5 980 5530 3 980 1o
16N 31500 25300 27400 26900 33800 30600 22200 29 300
[27¢)

10 5 550 4 460 4 560) 5210 5980 5 540 3990 5120
YAr 6950 5 890 5940 6 290 7740 7 340 5290 6 630

15N, 10, and YAr were taken from Ref. DS.
Dosc conversion factors for 1°C and 120 were not given in Ref. DS and were calculated with the

radionuclide concentration in a particular foodstuff i«
multiplicd by the annual consumption ratc?? to obtain
total annual intake of that radionuclide. Multiplication
of the annual intake by the radionuclide’s ingestion
dosc conversion factor for a particular organ gives the
cstimated dosc to the organ. Similarly, cffective dosc
cquivalcent is calculated using the effective dose cquiv-
aleni conversion factor (Table D-1).

Doscs arc cvaluated for ingestion of YH,%8y, 137Cs,
total uranium, 2Py, and 2¥240Py jn fruils and vegela-
bles; JH, 7Be, 22Na, 3Mn, 3’Co, *'Rb, *MCs, 1MCs, and
total uranium in honcy; and %Sy, 1YCs, total uranium,
2¥Py, and 2X240Py in fish.

. External Radiation

Environmental thermoluminescent dosimetes (TLD)
measurements are used 1o cstimate external radiation
doscs.

Nuclcar rcactions with air in the target arcas at the
Los Alamos Mcson Physics Facility (LAMPF, TA-53)
causc the formation of air activation products, princi-
pally BC, 1N, 140, and "0. Thesc isotopes arc all
positror. cmitters and have 20.4-minute, 10-minuic,
7l-sccond, and 122-second half-lives, respectively,
Ncutron rcactions with air at the Omcga West Reactor
(TA-2) and LAMPF also form 4Ar, which has a

1.8-hour half-lifc. J
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The radivisotopes HC, PN, 120, and 1O are sources
of photon radiation hecause o the formation of two
O511-MeV (million-clectron-volt)  photons  through
positron-clectron snnihilation. . The 10O emits o 2.3-
MeV o gamma with 999 sield.  The *TAr cmits a
1.20-MceV gamma with 99/ yicld,

The TLD measurements are corrected for back-
ground to Jdetermine the contribution to the external
radiation ficld from Laborstory  operations.  Back-
grouad estimates at cach site, which are based on his-
toncal dats, consideration of possible nonbackground
contributions, and. if possible, vislues measured at toca-
lons of similar goology i d topography, are then sub-
This nct dose is
assutnied o represe the dose from Liboratory activi-
bes 1t would be -eecved by anindividu.ad who spent
Hd o of his or tor time during on entire yeu ot the
montog

14 ted Teom cach measured value,

w bocation.

The intividual dose is estintate J lrom these mea-
sutements by Laking irto ac nat occupancy  and
shicldinz. AU elbec s cations wher sesidences are
Present. an accupancy or el Y Owasusd

Tweaspe of shiclding are considered: (1) shield.
g by buildings. and (2) ~ ! shiclding. Each shicling
tape s oatimated te sedooe the oxtemal radiation Jise
by 3077 D

Neutron doses trom the critic Jasacmblies st TA-1R
Neutron ficlds
were monitored, principally with TEDs placed in
cadmium-hooded, 23 cm (9 in.) poldycthslenc spheses.
No abos e-background neutron doses were detected at
TA-1Ix during 1990 because operations of the critical
assemblies wcere curtailed.

were based on ficld moasurements.

AL onssife Jocations at which alswc-background
doses acte meassured. but ai which public access s
umitcy, doses hesed on a more sealistic estimale of
expasure {me are also presenated. Assumptions ssed in
these estimutes age given in the text.

E. Estimate of Maximum Individual Dose using
AIRDOS-EPA'R ADRISK

As required by the Lisoconmental Predection
Agency (EPA), compliance with regubatios 30 CFR 61,
Subpar: H must be demonsirated with tac computer
codes  PREPAR2,  AIRDOS2, DARTABY, and
RADRISK, CAP-88 Version?® These codes use mea-

sured radionuclide felease rates and metcotalogical

N

f).:

information to calculate transport and airhborne con-
centrations of radionuclides refeased ta the atmosphere.
The programs  cstimate  radiation  cxposures  from
inhalation of sadioactive materials, external exposure (o
the radionuclides present in the  atmosphere and
deposited on the ground, and ingestion of radionuclides
in produce, meat, and dairy Hroducts.

Calculations for Laboratory aithorne releases use
the radionuclide cmissions given in Tables G-2 and
G-7. Wind speed, wind direction, and stability class are
continually mcasured at meteorology towers located at
TA-53, TA-49, TA-59, East Gate, and TA-5S.
Emussions were modeled with the wind information
most sepresentative of the release point.

Chemical form was taken into account for tritium
releases. The two principal chemical forms at the
Laboratory ase tritium oxide (HTO or T,0) and gascous
trivium (HT or T,). Tritium oxidc is readily absorbed
by the body and distribuled in soft tissuc, resulting in a
wholc-body cxposurc.  In contrast, gascous tritium:
cxposure is mainly limited to lung tissue. Dosc conver-
sion factors for cxposure 1o isitium oxide arc much
higher than the factors for exposure to gascous tritium.
Coascous tritium is a major part of the 1titium releases at
the Laboratory. The 1990 releases at TA-41 were more
thish AV gascous tritium; sclcases 4t TA-33 were 4077
gascous tritivm. Other tritium releases are assumed to
have been tritium oxide.

Doses were calvulated assuming that individuals
were at the cxposure location for 365 days, 24
hours oy, Towcerunt for shiclding by buildings, doscs
from external poactrating radiation were seducced by
e, as gecommendcd by the National Council on
Radiation Protection and Mcasutements (NCRP)™ for
photon radiation wath cacrgics cquivalent 1o those
fnund in terresinad pooncteating radiation.

F. Population Dose

The coflective effective Jo.c equivalent from 1990
Laboratory epcrations was ¢vajuated fe the atea within
K km of the Laboratory.  Over 9977 of thie dose iy
expected 10 have resulied from aobome radncive
cmissions from Laboratory programs. As a rosult, the
coflective doac was ostimated by mod-ling  19%:
tadimactive cmissions, their transport off-<ic-, and the
rosulting radiation cxposures that cou'd occur,
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The 1990 collective effective dose equivalo et tin
person-reny) was caleubated with the CAP-R3 colfection
ot computer codes . PRFPARY, AIRDOSI,  and
DARTABY  Thew codes were alse used to caleubate
the maximum cffective dose equinalent 1.4 member of
the public as required by the Fawironmenal Pasection
Ageney regulations 30 CER Part 627" and as diseussed
in Scetion F of this Appendix.

The radionuclide release rtes used in caleutating
the callective dose are identical to those deseribed in
The caleubation used the EPA’s CAP-SK-
genenated agriculiugal profile of the 80 km arca. The
same exposure pathways that were evaluated for the

Scction E.

maximum individual dose weee also evaluated for the
collective dose. These pathways include inhalation of
radioactive nusterisds, absorption of external radiation
from materials preseat in the aamosphere and depesited
un the ground, and ingestion of radiopuchides in meat,
produce, and dairy products,

The cateulations used in the 1940 popubistion Jistr. -
bution given in Table H-1 of the main text, incorporate
the tesults of the 199 census. 1 The population dose
was calculated {or the population residing within 80 km
of the Laboratory.

CAP-88 uses done conversion factors 2encrated by
the computer program RADRISK. The SO-yrar dose
commitment conversion factors from RADRISK were
comparcd with the ICRP/DOE dose conversion factors
and found to agree within 5770 This agreenient was
judv d more thin adequate
RADRISK done factors,

1o justify  using  the

G. Estimation of Risk from lonizing Rudiation

To compare the risk from the radiation dose from
Laboratory operati as with gisks that are routinely
expericnced in everyday lile, the risks of cancer mor-
tality from exposuse (o jonizing radialion arc ostimated
for exposures 1o patural background radiation, to medi-
cal procedures, and o Labosatory operations in 1990,
These tisk estimates are based on iwo repotts recently
published by  the  Nationa]
Committce on the Biolo, . Effects of lonizing
Radiation, or BEIR Commit.e.

These caleulations are for comparison  purposcs
only. The low doses and dose gates from nistural back-
ground radiation and from Laboratory operations ate
considerably below the range of dats on which the

Research  Council's

N

BEIR Committee ba.ed its obscrvations The ommit-
tee ise M did not cateubate risks betow o single 10-1em
exposure or A continuous Lifetime cxposure of 0.4
rem/year stating hat these risks are Jiffsoult to quan-
1ify and “that tie towas limit of the range of uncertanty
n the risk ostimate < <xtends (o zepo. DY

1. Risks from Whale-Body Radiation. Radiation
exposures considered in this report are of (wo types:
(1) whale-bady ¢rpasures, and (2) individual organ
cxposures T primary doscs from nontadon natural
background radiation and from Laboratory operations
arc whole-body ~xposures. With the ¢xeeption of natu-
tal hackground radon exposuses, discussed below, radi-
ation doses and associated risks from these radionu-
clides that affect only selected body organs are o sanall
fraction of the dose and arc negligible.  Risks from
whale-body radiation were esimated using the factors
of the BEIR V sepors. 18

Risk factors are taken from the BEIR Committec’s
estimate (BEIR V repost) of the risk from a single,
instantancous, high-dosc rate exposure of 1) rem. The
BEIR V rcpors states that this cstimale should be
reduced for an exposure distributed over time that
would occur at a substantially lower dosc rate.  The
commiltee discussed dose rate cffectivencss factors
(DREFs) sanging from 2 to 10 that should be applicd to
the nonleukemia part of the risk cstimale.

For the risk cstimates presented in this repor, a
DREF of 2 is uscd for the nonlcukemia risk. Following
the BEIR V seport, no dose rate reduction was made for
the leukemia risk. The risk is then averaged over male
and female populations. The total risk cstimator is 44()
cances fatalitics per 1P person-mrem.

2. Risks from Exposure to Radon. Radon and
radon decay prisduct cxposures afe an important part of
natural background rdiation.  These cxposures differ
from the whole-body sadiation discussed above in that
they principally involve only the localized cxposure of
the lung and not other organs in any significant way.
Cansequently, the sisks from radon cxposuse were cal-
culsted scparaicly.

Radon (principally 2*?Rn) and radon decay product
exposure rates are usually measured with i special unit,
the working level (WL); 1 WL corresponds to a liter of
air containing short-lived radon decay products whose

* Y
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Wl potential alpha cnergy is T3« 108 MceVo An
simosphere having 100-pCi L concentration of 22°Rin
cquilibrium with its decay products corresponds to ]
WL, Cumulative exposure is mcasured in working-
level months (WEMs). A WEM s cqual 1o cxposure
to 1 WL for 170 hours.

The estimated national average radon effective dose
that was piven by the NCRP s 200 mrem yr. - The
NCRP derived this dose from an estimated national
average radon exposure of 0.2 WEM vio Because the
risk factors are derived in terms of WEM. for the pur-
poses of risk calculation it is more convenient o use
the radon exposure of 0.2 WEM yr than (o use the
tadon dose of 200 mremcyr. Both the 0.2-WLM:yr and
the 200-mrem/ve cffective dose, however, correspond
1o the same radiation exposure,

Risks from radon were estimated using a risk factor
of 330 x 10-WEM. This risk fuctor was taken from
the BEIR IV repor. 12
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APPENDIX E

UNITS OF MEASUREMENT

Theoughuwut this report the Intemational System of
Units (ST) or nuctric system of measurcments has been
used, with some exceptions.  For units of radiation
activity, exposure, and dose, U.S. Customary Unils
(that is, curic [Ci], socntgen [R]. rad, and rem) are
fetained because current standards are wrillen in terms
of these units,

The cquivalent SI units are the becquercl (Bq),
coulomb per kilogram (C/kg), gray (Gy), and sicvent
(Sv). respectively. Table E-1 presents prefixcs used in
this report to define fractions or multiples of the basc
units of mecasurements. Table E-2 presents conversion
factors for converting from S units to U.S. Customary
Units.

‘Fable E-1. Prefixes Used with S1 (Metric) Units

Prefix Factor Symbol
A 1 0060 000 or 105 M
kilo 1 000 or 108 13
centi ol ortn ? C

. mith 0.003 or 10-3 m
micro 0.000001 or 10-6 "
nano Q.000000001 or 10-9 n
pico 0000000001 or 10-32 P
femto LOOONNONNNN00NNT op 10715 f

alto 0.000000000000000001 or 1018 a

‘Table E-2. Approximate Conversion Factors for Selected S1 (Metric) Units

To Ohtain
Multiply S1 (Metric) Unit Ry 11.8. Customary Unit
Celsius (°C) 915 4 32 Fahrenheit (°F)
Centintcters (cm) 0.39 Inches (in.)
Cubic meters (m’) 35 Cubic feet (ft3)
Hectares (ha) 25 Actes
Grams (g) 0.035 Ounces (o2)
Kilograms (kg) 2.2 Pounds (Ib)
Kilomecters (km) 0.62 Milcs {mi)
Liters (L) 0.26 Gallons (gal.)
Mcicss (m) i3 Feet (ft)
Microgranss per gram (ug/g) $ Parts per million (ppm)
Miltigrams per litce (mg/L) ! Parnts per million ;ppm)
Square kilometcrs (km2) 0.39 Squarc miles (mi°)

E-1
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Locations of the fechnical arcas (TAs) operated by
the Laboratory in Los Alsmos County are shown in
See. N, Fig. 4. The main programs conducicd at cach
of the arcas are listed in this Appendix.

TA-2, Omega Site: Omcga West Reactor, an 8-
MW nuclear rescarch reactor, is located here. 1t scrves
as a rescarch tool by providing a source of ncutrons for
fundarmental studies in nuclear physics and associated
ficlds.

TA-3, Core Area:  In thic main technical area of
the Laburatory is the Administration Building  that
contains the Director’s office and administrative offices
and Laboratories for several divisions. Other buildings
house the central computing facility, materials division,
swicnice muscum, chemistry and materials scicnee labo-
satorics, physics laborstorics, technical shops, cryo-
genics laboratosics, a Van de Graaff accclrator, the
main cafeteria, and the Study Center.

support functions, several archacological sites, and cn-
vironmental monitoring and buffcr (reas.

TA-6, Twa-Mile Mesa Site: This sitc is used in the
deselopment of special detonators 1o initiatc  high-
explosive systems.  Fundamicntal and applicd rescarch
in suppert of thisv activity  includes  investigating
phenomens acuwiated with initiating high explosives
and rescarch in sapid shock-induced reactions.

TA-8, GT Site (or Anchor Site West): This is a
dynamic testing site operated as a service facility for
the cntire Laboratory. It maintains capability in all
modem pondestructive testing fechniques for casuring
quality of material, ranging from tcst weapons compo-
nents to high-pressure dics and molds.  Principal tools
include radiographic techniques (x ray machines (o
TOON OO0V and a 24-McV bhetatron), radivactive-iso-
tope techniques, t!'rasonic and penctrant testing, and
clectromagnctic tcsf methods,

\_

TA-S, Beta Site:  This site containe some physical

ENVIRNNMENTAL SURVEILLANCE 1990
/ APPENDIX F
DESCRIPTIONS OF TECHNICAL AREAS AND
THEIR ASSOCIATED PROGRAMS

‘TA-9, Ancher Site Fast: At this site, fabrication
feasibility and physical propertics of explosives atc cx-
plored. New organic compounds are investigated for
possible usc as cxplosives.  Storage and stahility prob-
lems are also studied.

TA-11, K Site: Facilitics are focated here for test-
ing cxplosive components and systems under a varlet,
of extreme physical envirr ment. The facilities are
atranged so that (e ing may be contrclled and observed
remotely and so that devices containing cxplosives of
radivactive materials, as well as those containing non-
hazardous materials, may be jested.

TA-14, Q Site: This dynamic testing site is uscd
for running various lests on felatively small explosive
charges and for fragment impact tesis,

TA-18, R Site: This is thc hame of PHERMIX, a
multiplc-cavily clectron accck stor capable of produc-
ing a very large flux of xrays fov cortaia weapeas
development probleme and fest: This sile is also used
for the investigation of wcapons functioning and sys-
tcms hehavios in non-nuclear tests. rtncipally by clee-
tronic recording means.

TA-16, § Site: Investigations 2t i~ te incluge
development, cnginccring design, jtolotspe manufac-
turc, and cavitonmental tetig of mucliar weapons
warthcad systems. Devehoypinemt and iesting of bigit
explosives, plastics, 2ad adhesives, an. cescarch vn
process developmen: tog manulacture of it s using
these and other mareriale 5 accomplis¥ed 10 cxlensive
facilitics.

TA-18, Pajurito Lahoratery Sie:  The fund:-
mental behaving of nuclear chaiti ¢ actiois with simplc,
linw-power reactors cafled critical asscirhlies is studled
heee.  Experiments are operated by reana: control and
obscrved hy closed-circuit television. The mactines
are housed in huildings known as kivas and are wed
primarily to provide a controllcd mcans of assembling a
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critical amount of fissionable materials. This is done to
study the cffects of various shapes, sizes, and cunfigu-
raticns. These machines are alvo used as a source of
fission neuttons in lagsge quantitics for cxpetimental

purposes.

TA-21, DP Site: This site has two peimary rescarch
arcas:  DP West and DP East. DP West is concerned
with chemistry rescarch; DP East is the high-tempera-
ture. chemistey and tritivin rescarch site.  Cugrently,
several structures are undergoing decontamination and
decommissioning.  The future use of TA-21 is being
studicd.

TA-22, 'TD Site:  This site is used in the develop-
ment of special detonators 1o initiate high-cxplosive
systems.  Fundamental and applicd sescarch in support
of this activity includes investigating phenomena asso-
ciated with iniiiating high cxplosives and rescarch in
ranid shock-induced reactions.

TA-28, Magaszine Area A: This is an cxplosives
storage arci.

‘TA-33, HP Site: An old high-pressure tritium han-
dling facility locatcd here is being phased out.  The
National Radio Asttonomy Observatory’s Very Large
Bascline Array Telescope is located at this site.

TA-38, Ten Site: Nuclcar safcguards rescarch and
development, which are conducted hete, are concerned
with techaigues for nondestructive detection, identifi-
cation, and analysis of fissionable isatopes.  Rescatch
in reactor safety and Liser fusion is also done here.

‘TA-36, Kapps Site: Various cxplisive phenom-
cna, such as detonation velocity, are investigated at this
‘namic testing site.

TA-37, Mugazine Area (C: This is an cxplosives
sogage site,

TA-39, Ancho Canyon Site: Non-nuclcas weapuns
behavior is sudicd here, primarily by photographic
techniques.  Investigations are also miede into various
phencinenological aspects of explosives, inferactions of
cxplmives, and explosions involving ether materials.

-

TA-40, DF Site: This site is used in the develop-
ment of special detonators to initiate high-cxplosive
systems. Fundamental and applicd research in support
of this activity includes investigating phenomena asso-
ciat=d with initiating high cxplosives and rescarch in
rapid shock-induced reactions.

TA-41, W Site: Personncl at this sifc cngage pri-
marily in cngincering design and  development of
nuclear componcnts, including fabrications and cvalua-
tion of .cst matcrials for weapons.

TA43, il>=lth Research laboratory: Rescarch
petformed at this site includes cellular radiobiology,
biophysics, mammalian radiobiology, and mammalian
mctabolism. A large mcedical library, special counters
uscd o mcasure radioactivity in humans and animals,
and animal quartcrs for dogs, mice, and monkeys afc
also located in this building.

‘TA-46, WA Site: Applicd photochcmistry which
includes development of technology for lascr isotope
scparation and lascr cnhancement of chemical pro-
coases, is investigated here.  Solar encrgy rescarch,
panicularly in the arcs of passive solar heating for tesi-
dences, is aiso donc at this sitc,

‘TA-48, Radiochemistry Site: Laburatory scicn-
tists and tcchnicians at this sitc study nuclcar propertics
of radioactive matcrials by using analytical and physi-
cal chemistry. Mcasurements of radioactive substances
ate made, and "hot cclls” are used for remote handling
of radioactive materials.

TA-49, Frijoles Mesa Site: This sitc is currently
testricted 1o carcfully sclected functions because of its
location ncar Bandelicr National Monument >nd past
usc in high-cxplosives and radivactive malcrials
cxperiments.

TA-50, Waste Managemeant Site: Pcrsonncl at
this sitc have responsibility for treating and disposing
of moss indusirial liquid and radicactive liquid wastc
tcccived from Laboratory technical arcas, for develop-
ment of impgoved methods of solid waste treatment,
and for contsinment of radioactivity semoved by

= y




LOS ALAMOS NATIONAL . ABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

‘TA-81, Animal Exposure Facility: At this sitce,
animals are exposed 10 ponradioactive toxic materials
1o determine  biological cffects of high and  low
CXpOSULes.

TA-82, Reactor Development Site: A wide vari-
cty of activitics related to nuclear reactor performance
and safety i donc at this site.

TA-83, Meson Physivs Facility: The Los Alamos
Mcson Physics Facility, a lincar particle aceclerator, is
uscd 10 conduct rescarch in areas of basic physics, can-
ces treatmient, materials studics, and isotope production.
The Los Alamos Neutron Scattering Center and the
Proton Storage Ring are also located at this TA,

TA-84, Waste Disposal Site: The primary function
of this site is radioactive solid and hazardous chemical
waste management and disposal.

TA-8S, Plutonium Facility Site: Processing of
plutonium and rescarch in plutonium metallurgy arc
donie at this site.

TA-87, Fentan Hill Site: This is the location of the
Laboratory’s Hot Dry Rock  geothermal  project.
Scientists at this si¢ ar studying the possibility of
producing cncrgy by circulating watcs through hot, dry
rock located hundreds of melters below the carth’s sur-
face. The water is heated and then brought to the sur-
face to drive clecttic gencrators.

TA-59, Occupational Health Site:  Occupational
health and cnvironmental scicace actlivitics are con-
ductcd at this sifc.

TA-60, Sigms Mesa: This arca contains physical
support and infrastructure facilitics, including the Test
Fabrication Facility.

TA-61, Fast Jemez Road: This sitc is uscd for
physical support and infrastructuse facilitics, #:cluding
the sanitary landhill.

‘YA-63: This arca conlains physical support facili-
ties operated by Johnson Controls World Scrvices, Inc.

TA-64: This is the site of the Cemral Guard

Facility.

‘TA-66: This site is used for public and curporate
intcrface functions.

TA-69;: This undeveloped TA scrves as an
cavitonmental buffer for the dynamic tesling arca.

TA-70:  This undeveloped TA scrves as an
cnvirenmental buffer for the high-cxplasives test area.

‘FA-TL:  This undevcloped TA serves as an
cavironmental buffcs for the high-cxplosives test arca.

TA-72: This is the sitc of the Protective Forces
Training facility.

TA-73: This arca is the Los Alamos Airpon.

TA-74, Otowl Tract: This large arca, bordering
San lidefonso Pucblo on the cast, is isolatcd from most
of the Laboratory and contains significant concentra-

tions of archacological sitcs and an endangered specics
breeding asca.
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APPENDIX G
ENVIRONMENTAL DATA TABLES
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Table G-1. Estimated Maximum Indisidual $0-Year Dose Commitments
from 1990 Airborne Radioactivity?

Fstimated Percentage of
Critical Dose Pubiic Dose
Isotope QOrgan 1ocation® (mrem/yr) Limit
H Whole-body White Rock 0.009 <0.t
HC, 1N, 10, 1'0, YAr Whole-body  East Gate (Station 6) 31 3t

U, WPy, I8.20py
MAm Bone sufface

*Estimated maximum individual dosc is the dosc from Labaratory operations (cxcluding duse
coniributions from cosmic, tesrestial, medical diagnostics, and other non-Laboratory sources) to an
individual at or outside the Laboratory boundary where the highest dosc rate occurs and where a
person actually resides. 1t takes into account shiclding and occupancy factors.

bSee Fig. 9 for station locations.

~

.2
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Table G-2. Airborne Radioactive Emissions from

™

0

Laboratory Operatin.s m 1990*
Mixed Activation Products
BADAMPy b M2WYC  Flsion Products 4'Aré  up SH  Gaseous® Particle/Vapor! Spaliation Productss

Location (uCi) (uCh (uCl) €  GCh  (Ch (Ch (Ci) (Ch)
TA-2 160
TA 216 196 89 96
TA-21 1.0 £5.2 <0.1 439
TA-33 854
TA-3§ 09 <0.1 25
TA4) : 1434 3>
TA-3 50 gg
TA-46 A -3 g
TA48 K 0.2 1042 20 2 z
TA-S0 0.2 39 F
TA-S3 28 123400 0.08 € g
TA-54 <0.1 3
TA-SS 0.5 116 g §

Roundedtotal  25.8 240 1085 160 90 6400 123400 008 20 a g

g3

$As reported on DOE form F-S821.1.
bPlutonium values contain indeterminate traces of 34'Am, a transformation product of 34!Pu.

\_

¢Docs not include acrosolized uranium from explosives testing (Table G-7).

9Does not include 625 Ci of 'Ar present in gaseous, mixed activation products.
¢Includes the following constituents: '*N, 1.3%; 1°C, 1.6%; 1O, 0.8%; 14O, 57.9%: VN, 13.3%; ''C, 24.7%: “'Ar, 0.4%.
fIncludes 19 nuclides, dominated by 7*Br and "Be.
Slacludes tbe following constitueats 77Br, 43%; 2As, 32%:; 73Se, 20%; 3As and 74As, <0.1%.
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Table -3, Thermoluminescent Daosimeter ¢31.1)) Measurements

PMcasurcsaent (9577 confidence increments).

\ *Change in lacation,

Annual
Measurement 1990 Dose
Station | acation?® Coordinates (mrem)
Uncontrolled Areas
Regional Stations (28-44 km)
1. Espaiola —_ 89 (5)h°
2. Pojoaque — 1o (5)°
3. Santa Fe — 108 (h)*
Perimeter Stations (§-4 km)
4. Basrunca Schoal NIRO E130 117 (5)*
5. Arkansas Avenue N170 EO030 113¢6)°
6. Cumbres Schonl N150 E09%) 111(5)
7. 48th Strect N11O WOo10 122 (5)*
8. Los Alamos Airport N110 El170 113(5)°
9. Bayo Canyon NI120 E250 138 (5)
10. Shell Station NOYO  E120 180 (5)°
11. Royal Crest Trailer Count NOKO  EORO 121 (5)°
12, White Rovk SO80  E420 146 (5)°
13. Pajarito Acres S210 E380 120(5)°
14. Bandclicr Lookout Stition S280  E200 131 (5)°
15, Pajarito Ski Arca N150 W20 131 (5)
Controlled Areas
On-Site Stations :
16. TA-21 (DP West) NO9S  E140 139 (4)°
17. TA-6 (Two Mile Mcsa) NOIS  E030 127 (5)°
18. TA-S3 (LAMPF) NO70  E090 178 (5)°
19. Well PM.1 NO30  E30¢ 138 (5)°
20. TA-16¢S Site) S035 W025 124(5)*
21. Booster P-2 $030 E220 127 (5)°
22, TA-54 (Arca G) SOR0  E290 153 (5)°
23. State Highway 4 NO70  E350 143 (5)
24, Frijoles Mcesa S165 EO8S 125 (5)°
25. TA-2 (Omega Staca, NO7S E120 155 (5)
26. TA-2 (Omcga Canyon) NOdS  Ei21 155 (6)*
27. TA-18 (Pajatito Sitc) SO40  E205 136 (5)
28, TA-35 (Ten Site A) NO4O  E10S 141 (5)
29. TA-35 (Ten Site B) N0 EL10 131 (5)
30. TA-59 (Occupational Health Lab) NO5SO  EM0 113 (4)
31. TA-3 (Van de Graalf) NO5SO  E020 141 (6)
12. TA-3 (Guard Station) NOSO  EN20 125 (5)
33. TA-3 (Alarm Building) NOSO  E020 162 (5)
33. TA-3 (Guard Building) NOSO  E020 119(5)
35, TA-3(Shop) NO5SO  E020 138(5)
36. Pistol Range NO30O  E240 128 (5)
37. TA-55 (Plutonium Facility South) NO4O  E240 109 (5)
8. TA-55 (Plutonium Facility West) N30 EORD 142 (5)
39, TA-55 (Plutonium Facility North) NN$O  EOROD 132(5)
*See Fig. 6.

\
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Tuble G-4. Locations of Air Sampling Stations®

Latitude Longitude
or North-South or East-West
Station Coordinate Coordinate
Regional (28-44 km)
1. Espanola 36°) 106°06°
2. Pojoaque 35°52° 105°02
3. Santa Fe 35°40° 106°56'
Perimeter (0-4 km)
4. Barranca School 35°54'09° 106°16°55"
5. Arkansas Aveaue 35°54'06" 106°19°10°
6. East Gate 35°52'32° 106°15'19"
7. 48th Strect 35°S2'SR” 106°19°43"
8. Los Alamos Airport 35°52655" 106°16'33°
10.  Shell Station 35°52'51° 106°18°21°
11. Royal Crest Trailer Park 35°52'21° 106°18°01°
12. White Rock 15°49°22° 106°12°46"
13. Pajarito Acres 35°47°35° 106°12'317
14. Pandclicr 35°46°52"° 106°15°57°
33 McDonald's 35°52'42° 106°17°'57°
34. White Rack Fire Station 35°49°44" 106°12°20°
35. White Rock Church
of the Nazarene 35%49°20° 106°13°18°
On Site
15. TA-21 35°52'30”" 106°16'04°
16. TA-6 35°s51° 106°20°
17. TA-53 (LAMPF) 35°52'12° 106°16'00°
18. Well PM-1 35°51'36° 106°13'31°
19. TA-S2 35°51°30° 106°16°35°
20. TA-16 35°50r57° 106°21°28"
21. Booster P-2 35°50r43° 106°15°51°
22. TA-54 37°49'83" 106°14°08°
23. TA-49 35°49'35° 106°19°08"°
24. TA-33 35°47'02° 106°15'26"
25. TA-2 35752 106°16’
26. TA-16-450 35°50°46° 106°21°19”

3Scc Fig. 8 for station locations.

(.S
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‘Table ;-S. Average Background Concentrations of

Radioactivity in the Aimosphere

Radioactive EPA® Laboratory? DOE Guide for
Constituent Units 1987—1989 1990 Uncontrolled Area®
Gross beta 10-15 4Cirml 100 = 0 180 = 4.2 9 (0

3H 10-12 uCirmL - 052 13 200 000
Uranium (natural) py/m3 3302 90 1140 21170 100 000
238py 10-18 uCmlL 1.2 2 01 0.7 079 30 000
239.240py 10-18 uCi/ml 0.7 = 0.1 09 2 0.7 30000
Ham 1018 uCmL - 292 1.0f 30000

3EPA (1987-1989), Reports 49 through S8,  Data are from the Santa Fe, New Mexico,
sampling location and were taken from January 1987 through May 1989. Data for 1990 not
available at time of publication.

~ PData arc annual averages from the regional stations (Espaiiola, Pojoaquc, Samta Fe) and were
taken during calendar year 199%),

Sce Appendix A. These valuces are presented for comparison.

SMinimum detectable limit is 4 x 10-18 uCi/mlL.
*Minimum detectable limit is 3 x 10-1% uCi/mL.
fMinimum detectable limit is 2 x 10-!8 uCi/mL.

G-h

~
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‘Table (;-6. Summary of Selected Radionuclides Half-life Information |

Nuclide Symbol Half-Life
(years)
Tritium Iy 12
Beryllium-7 "Be 0.15
Phosphorus-32 2p 0.04
Potassium-40 oK 1 260 000 00
Argon-41 41Ar 0.000 08
Cobalt-60 80Co 5.2
Strontium-8S 855y 0.18
Strontium-89 89gy 0.14
Strontium-90 Wy 27.7
lodinc-13% 131y 0.02
Cesium-134 134¢ 2.05
Cesium-137 137C,, 30
Uranium-234 24y 247 000
Uranium-235 25y 710 VOO 000
Uranium-238 238y 4 510 000 000
Plutonium-238 238py 86
Plutonium-239 2%, 24 390
Plutonium-240 240py, 6580
Amcricium-241 MAm 458

G-7

\
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Table ;-7. Estimated Concentrations of Toxic Elements
Aerasolized by Dynamic Experiments

1990 Fraction Annual Average Applicable
Total Usage Aerosolized Concentration (ug/m") Standard
Element (kg) (%) (4 km)* (8 km)* (ng/m)
Uranium 87 10 84 x 100 3.4 x 10-¢ ob
Beryllium 0 2 0 0 0.01¢
Lead 2 1 2.1 x §0-0 B.S x §0-10 1.5¢
Heavy mictals 234 1009 25 x 104 9.8 x 10-* 10

1Distance downwind,

PDOE (1981).

¢Standard for J)-day average, New Mcxico Air Quality Controf Regulation 201.
9No data arc available; estimate was donc assuming worsi-casc pefecniage was
acrosolized. '

€Standrd for 3-month average (40 CFR 501.12).

\
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‘Fable (;-8. Airborne Tritiated Water Concentrations fur 1990

~

Cancentrations (pCl/m* (1012 yCiml.])

-9

Total Air No.of  Na.of Meanas s
Volume Monthly Samples Percentage of
Station Location® (m")  Samples <MDLP Maximum¢ Minimum¢  Mean Guided
Regional Stations (28-44 km), Unconsrolled Areas
1. Espanala 126.74 11¢ 10 24 (09) <12 (bN) 0.5 (h9) <ll.1
2. Pajoaque 142.33 12 11 7.0 (10) -03 (04) 0.7 20) <f).}
3. Santa Fe 140.57 11e 1 08 (03) -0.6 (0.6) 03 (D5) <0.1
Group Summary RES n 7.0 (1.O) -1.2 (08) 0SS (1)) <.}
Perimeter Stations (0-4 km), Uncontralled Areas
4. Barranca School 120.42 12 5 IR (1.4) 06 (0.6) 37 (4.8) <0.1
5. Arkansas Avenue 128.51 12 11 313 (h8) 0.0 (0.6) 1.0 (0.9) <i).}
6. East Gate 134,49 12 3 78 (1LY 0.7 (0.) 36 (2.3) <0.1
7. 481h Street 144.93 12 9 59 (25) 02 (1) 1.6 (1.6) <.
& Los Alamos Airport 16228 12 2 16.3 (1.8) 1.1 (0.2) 67 (49) <0.1
*10. Shell Station 127.85 12 5 91 (1.3) 06 (03) 28 (23) <0).]
11. Royal Crest
Trailer Park 133.57 12 4 99 ¢(1.1) 06 (1) 33 (2.5) <01
12. Whitc Rock 125.73 11¢ 8 123 (23) 0.0 (0.2) 2.7 (3.6) <0.]
13. Pajarito Acres .17 11 7 241 (3.2) 05 (0.3) 36 (69) <0.1
14, Bandclicr 10398 12 6 89 (1.0) 04 (0.8 3.1 (29) <ih.1
33. McDonald’s 29.10 3sh 0 49 (0.7)y 29 (0.4) 39 (0S) <n.1
34. Whitc Rock
Firc Station 23.00 2 l R2 (1L.3) 09 (04) 4.6 (09) <i).1
35. Whitc'Rock
Nazarene 22.50 28 0 14.2 (1.9) 104 (1.8) 123 (1.7) <0.1
Group Summary 125 60 241 (3.2) 00 (02) 4.1 (3.2) <.}
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‘Fable G-8 (Cont)

Concentrations (pCi/m* (106-2 uCiml))

3Scc Fig. 8 for map of local stations.
*Minimum delcctable limit = 2 x 10-4 pCml..
‘Unccrtaintics are in parentheses (sec Appendix B).

dControlled arca DOE Derived Air Concentration = 2 x 10-3 yCiimlL;
unconttolled arca Derived Concentration Guide = | » 10-? uCirmL.

“Pump failurc during onc sampic petiod.

IElcctsicity off during one sample period.
ENcw slations operated only pant of 199),
MWandalism af station duting two samplc periods.
*Station 9 is no longee in opcration.

2910

Total Air No.of  No.of Mean as a

Volume Maonthly Samples Percentage of
Station [aocation® (m")  Samples <MDIY Maximum® Minimum®  Mesn® Guided
On-Site Stations, Controlled Areas
15. TA-2} 123.10 e 0 26.7 (1.6) 3.8 (04) 12.7(K.1) <01
16. TA-6 173.02 12 10 57 (1.1) -02 (07) 1.4 (1.9) <f).}
17. TA-53 (LAMPF) 105.70 et 3 131 (1.5) 08 (03) 39 (3.3) <().]
18. Well PM-1 151.78 12 6 45 (1Y) 03 (0.3) 22 (149) <.}
19. TA-52 99.07 1! 6 133 (16) 04 (0} 32 (37 <0.1
20. TA-16 126.24 11° 9 23 (0.5) -05 (07) 1.0 (09) <.}
21. Boostcr P-2 141.81 12 X 6.5 (1.3) -05 (0S) 2.1 (2.3) <01
22 TA-SS 124.97 e 1 4R2 (45) 00 (D) 164 (159) <0}
23. TA-$9 132.15 12 11 39 (09) 05 (0.5) 1.1 (1L.2) <f).1
23. TA33 135.46 ¢ 2 25 (23) 06 (1.2) 19 (7.2; <0.1
25. TA-2(Omcega) 136.26 12 0 208 (22) 25 (0S) 11.4 (39) <0.1
26. TA-16-450 129.98 12 10 8.0 (1.3) =20 20) 1.2 (24) <0.}
Group Summary 138 66 48.2(45) -20Q2Mm 53 (7.5) <f).}




/

‘Table G-9. Alrhorne 2919Py Concentrations for 1990

LOS ALAMOS NAT-ONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

Concentrations (aCUm* {1 1% WClUmlL.})

\

“Ncw stations,

1Sce Fig. 8 for map of local stations.

M\inimum dreicctable limit 3 3 x 10-* uCiuml..
“Uncertaintics age in parcnthescs (sec Appendix B).
“Controlled arca DOE Derived Air Concentration = 2 x 10732 yCi/mL;
uncontrollcd arca Desived Concentration Guide = 2 » 1034 uCi/mlL.

Qalic»n 9 is no longer in opesation.

G-11

Total Air  No. of No, of Meanasa
Volume Quarterly Samples Percentage of
Station Location® (m')  Samples <MDLY Maximum®  Minimum® Mean® Guided
Regional Stations (28—34 km), Uncontrolled Areas
1. Espaiola 71261 4 4 L1 (16) 00 (0S) 0S5 (0.6) <01
2. Pojoaque 75 9719 4 4 16 (0.7) 0.0 (00) 08 (0.7) <.l
3. Santa Fe 70 463 4 4 22 (1.2) 08 (0.7) 1.4 (0.6) <0.1
Group Summary 12 12 22 (1.2) 00 (uS) 09 (0.7) <0}
Perimeter Stations (0—8 km), Uncontrolled Areas
4. Barranca School 74 I8l 4 3 27 0.7y 05 (15) 13 (1.0) <01
5. Arkansas Avenue 79 K98 4 ] 1.1 (0.7) 02 (0.3) 04 (04) <01
6. East Gate X X T 4 1.3 (06) 00 (05) 06 (0.6) <01
7. 481h Strect B3 INT 4 2 131 (18) 00 (94 61 (7)) <01
8. Los Alamos Airport 84 295 4 4 19 (06) 05 (0.6) 1.5 (0.7) <01
*10. Shcll Station 76 527 4 4 1.2 (08) 03 (0.4) 08 (0.4) <0}
11. Royal Crest
Trailer Park 73 869 3 2} 04 (05 02 (0.49) 0.3 (0.}) <01
12. White Rowck 75 534 4 3 13 (06) 09 (0S) L1 (02) <01
t3. Pajarito Actes 77 824 4 3 10 (0.7) 04 (09) 0.7 (0.3) <01
14. Bandclicr R0 737 4 4 0s (ng) 00 (0.S) 03 (02) <01
33. McDonald's¢ 43 054 2 2 19 (0.7) 03 (0.3) 1.1 (05) <O}
34. White Rock
Firc Station¢ 19 852 ] 0 0.0 (0.0) 230 (24) 230 (249) 0.1
35. White Rock
Nazatence 23 012 1 ! 0.7 (0S) 03 (05) 07 (0S) <0.1
Group Summary ' 44 30 130 (1.8) 0.0 (0.5) 32 (1)) <0.1
On-Site Stations, Controlled Areas :
15. TA-21 83 256 ) 4 40 (20) 02 (0.2) 14 (1L.7) <01
16. TA-6 63 966 4 4 148 (1L1) 03 (0.4) 1.3 (0.7) <Nl
17. TA-23(LAMPF) 73 341 4 3 25 (1.2) 08 (0.6) 1.5 (0.7) <0}
18. Well PM-1 73 789 4 3 82 (L7) 02 (1)) 24 (39) <01
19. TA-52 67 662 4 4 11 (05) 05 (05 08 (0.3) <)
2. TA-16 7 835 4 3 28 (1L2) 03 (04) 4 (1L.2) <)
21. Boosler P-2 ™39 4 34 1.6 (06) 04 (03) 08 (0.6) <01
22. TA-54 78 294 3 0 93 (15 21 (07) 39 (36) <01
23 TA-49 N6 8§ 4 4 07 (05) 00 (©3) 03 (03) <0.1
214. TA-33 M2 N34 4 k] 195 (2.0) 00 (0.5) 7.1 (93) <01
25. TA-2(Omcega) 83 19 4 $ 09 (0.7 02 (0.I) 0S8 (0.3) <01
26. TA-16-350 KO 863 4 4 1.7 (0.7) 02 (04) 0.7 (0.7) <.
Group Summasy 48 0 9.5 (20 00 (0.5) 18 (3.3) <01
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‘T'shle (:-10. Airborne ¥*Pu Concentrations for 1990

Concentrations (aClm® [10-' uCUml}))

\

3Sce Fig. 8 for map of local stations.
MMinimum detcctable limit = 3 x 160-1% uCivml..
<Uncertaintics arc ir parcntheses (e Appendix B).
$Controlled arca € IE Derived Air Concentration = - « o 12 uCi/ml.;
unconirolled arca Dezived Concentration Guide = 3 x 10-14 uCi/mi.
Ncw stations.

*7 ation 9 is no longer in opctation.

G-12

Total Air No.of  No.of Meanasa
Volume Quarterly Samples Percentage of
Station Location® (m') Samples <MDLP® Maximum® Minimum® Mean® Guided
Regional Stations (28-34 km), Uncontrilled Areas
§. Espaiiola 71 261 3 4 09 (04) 00 (05 03 (04) <01
2. Pojoaque 75 979 4 3 21 (O8) 00 (D) 0K (09) <01
3. Santa Fe 70 363 4 4 19 (0.7) 02 (0.5) 09 (0.8) <0}
Group Summary 12 " 2.1 (0.8) 0.0 (0.5) 0.7 (0.7) <b)
Perimeter Stations (04 km), Uncaontrolled Areas
4. Barranca School 74 181 4 3 42 (L1) 03 (0.6) 1.6 (1.7) <0.1
5 Arkan<as Avenue 79 K98 4 4 1.0 (06) 02 (0.3) 06 (03 <01
6. East Gatc R B8 4 4 09 (6) 02 (02) 06 (0.3) <01
7. 48 Strect 83 187 4 4 03 (0d4) 00 (0S) 01 (0.2) <01
8. Los Alamos Airport 84 295 4 4 08 (0.7) 02 (03) 05 (03) <01
*10. Shell Station 76 527 4 4 18 (09) 00 (0.5) 09 (0.8) <01
11. Royal Crest
Trailet Park 73869 4 3 14 (09) 00 (06) 0.7 (06) <0.1
12. White Rock 75 834 14 4 1.1 (04 02 (0.3) 06 (04) <0.1
13. Pajasito Actes 77 824 4 4 09 (©6) 02 (03) 04 (03) <01
14. Bandclier 80 737 4 $ 05 (03) 00 (0.5) 03 (0.2) <01
33. McDonald’s¢ 44 054 2 2 06 (04) 03 (03) 0.5 (04) <01
33, White Rock
Firc Station® 19 852 ! | 00 (00) 00 (00) 00 (0.0) <01
35. White Rock
Nazarence 23 012 ] I 0.2 (0.2) 02 (0.2) 02 (0.2) <01
Group Summary 34 43 42 (L.1)y 00 (00 05 (05) <0.1
On-Site Stations, Conirolled Areas
15. TA-21 83 256 4 3 21 (10) 00 (05) 08 (09) <01
16. TA-6 63 966 4 4 1.8 (1.0) 00 (06) 08 (0.7) <0.1
17. TA-33(LAMPF) 73 441 4 4 1.4 (07) 02 (05) 08 (06) <01
18. Well PM-1 73 789 $ $ 31 (16) 02 (049) 10 (1.4) <01
19. TA-52 67 662 ] 3 1.9 (1.6) 02 (0.9) 1.0 (08) <0.1
0. TA-16 76 535 4 4 07 (0S5) 02 (03) 04 (02) <0.]
21. Booster P-2 7324 4 4 09 (1.0) 00 (05) 03 (04) <01
22 TA-54 78298 4 1 1.2 (06) 06 (05) 09 (02) <0
23. TA-49 86 823 4 4 08 (06) 02 (0.5) 05 (03) <01
24. TA-33 82 834 $ 3 04 (04 00 (0.S) 02 (02) <01
25. TA-2 (Omega) 83 N9 3 4 1.1 (08 02 (0.7) 08 9 <01
26, TA-16-450 80 K63 4 4 1.1 (0.7) 02 (0.7) 06 (04) <01
Group Summary 48 47 31 1.6) 00 (0.5) 0.7 (06) <0.1
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Table G-11. Airbarne 24 Am Concentrations for 1990

Concentrations (aCUm® (10-1% uCi/ml.))

~

*Scc Fig. 8 for map of station locations.
bMinimum detectable limit = 2 x 10-18 uCirmL.
¢Uncentaintics are in parcntheses (scc Appendix B).

dControlicd area DOE Derived Air Concentration = 2 x 10-12 uC/mlL.;
uncowtrollcd area Derived Concentration Guide = 2 x 10-H uCimL.

G-13

Total Air No.of  No.of Mean as a
Volume Quarterly Samples Percentage of
Station Location® (m')  Samples <MDILD>  Max* Min® Mean®  Guided
Regional Station (44 km), Uncontrolled Area
3. Santa Fc 15 648 1 0 29(1.0) 2.9(1.0) 2.9(1.0) <0.1
Group Summary 1 0 29(1.0) 29(1.0) 2.9(1.0) <0.1
Perimeter Stations (0-4 km), Uncontrolled Areas
6. East Gate 43924 2 2 1.4(0.7) 1.1(0.5) 1.2(0.3) <0.1
8. Los Alamos Airport 62 843 R) 2 25(N.R) 1.2(0.8) 1.7¢0.7) <0.}
12. Whitc Rock 75534 4 k) 4.0(1.5) 1.4(0.7) 21(1.3) <0.1
Group Summary 9 7 4.0(1.5) 1.1(0.5) 1.7(0.9) <0.1
On-Site Stations, Controlled Areas
16. TA-6 64 966 3 3 3100) 04 (0T)  1.6(12) <0.1
17. TA-53 (LAMPF) 73 441 4 3 5.3(1.9) 0.9 (0.6) 22(2.1) <0.1
20. TA-16 58 532 k) 2 6.8(1.4) 0.0(0.5) 2.8(3.5) <0.1
21. Booster P-2 78 324 4 4 2.741.4) 1.0(0.6) 1.8(0.7) <0.1
22. TA-54 , 78 298 4 l 4.8(1.0) 20(L1) 3.2(1.9) <0.1
23. TA-49 41927 2 2 1.8(0.5) 1.7(0.6) 1.7(0.1) <0.1
Group Summary 21 s 6.8(1.4) 0.0(0.5) 2.3(1.7) <0.1
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Table (;-12. Airborne Uranium Concentrations for 1990

LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

Concentrations (pg/m*)

~

G-14

Total Air No.of  No. of Meanasa
Volume Quarterly Samples Percentage of
Station Location® (m")  Samples <MDIP Maximum® Minimum® Mean® Guided
Regional Stations (28—44 km), Uncontrolled Areas
1. Espaiola 7126070 4 i 1029 (10.3) 0.0 (0.0) 0.9 (42.0)  <0.1
2. Pojoaque 75979.10 4 1 2707 (27.1) 0.0 (0.0) 1381 (120.1)  <0.1
3. Santa Fe 70463.30 4 0 392.6 (39.3) 429 (<.3)  153.1 (162.1) <0.1
Group Summary 12 2 392.6 (39.3) 0.0 (0.0) 1140 (1174) <0.1
Perimeter Stations (60— km), Unconitrolled Areas :
4. Barranca School 74 180.50 4 0 90.4 (9.0) 314 (3) 54.6 (25.2) <01
S. Arkansas Avenue  T9R98.00 4 0 45.1 (45) 141 (14) 264 (134) <01
6. East Gatc RIRIRI0 4 0 405 (4.1) 291 (198) 356 (56) <01
7. 48th Strect 8318670 4 0 50.0 (5.0) 16.2 (1.6) 303 (15.2) <0
8. Los Alamos Airport 84 295.10 4 0 632 (.3) 327 (1.6) 436 (13.5) <01
*10. Shell Station 7652670 3 0 R6.6 (B.7)  S0.7 (5.1) 708 (150) <0.1
11. Royal Crest
Trailcr Park 7386941 4 0 48.0 (4.8) 23.0 (1.3) 39.7 (11.5) <N}
12. White Rock 7553390 4 0 94.4 (9.4) 30.1 (3.0) 49.3 (30.2) <0}
13. Pajarito Acres 7742370 4 0 52.0 (5.2) 20.7 (2.1) J0.8 (14.7) <0.1
14. Bandclier 8073780 4 0 .1 (4.0) 14.9 (1.5) 229 (11.6) <N}
33. McPumas ' 4305300 2 0 373 3.7 24.1 (2.4) 30.7 (3.0) <0.1
34. “White Rock
Fire Station 1985240 If 0 367 3.7y 36.7 (3.7) 36.7 (3.7) <0.1
35. Whitc Rock
Nazarenc 2301220  f ({] 19.9 (2.0) 19.9 (2.0) 19.9 (2.0) <0.1
Group Summary 44 0 93.4 (9.9) 14.1 (1.4) 378 (164) <O.1




-

LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1900

\

G-15

Table (;-12 (Cont)
Concentrations (pg/m’)
Total Air No.of  No.of Meanass
Volume Quarterly Samples Percentage of
Station Location® (m') Ssmples <MDLP® Maximum® Minimum® Mean< Guided
On-Site Stations, Cantrolled Areas
15. TA-21 83 256.10 4 0 709 (1.1)  31.2 (1.6) 489 (174) <Nl
1h. TA-6 6496630 3 0 66.0 (3.0) 254 (25) 464 (180) <01
17. TA-S3(LAMPF) 7344051 & 0 1600 (160) 337 (34) 708 (59.8) <0.
18. Well PM-1 7378880 4 0 $6.8 (5.6) 248 (2.5) 3RS (143) <.}
19. TA-S2 6766230 4 0 495 (49) 204 (1.3) 323 (124) <0}
20. TA-16 7653541 4 0 569 (5.7)  23.0(23) 449 (152) <01
21. Booster P-2 IR324.10 4 0 623 (62) 2.7 (24) 448 (11.7) <0}
22. TA-54 IN29T6Y 3 0 756 (7.6) 399 (30) 520 (165) <.}
23. TA-49 R6K2330 4 0 445 (35) 143 (14 272 (126) <)
24. TA-33 82833.51 4 0 79.2 (3.4) 35.2 (3.9) 56.0 (21.1) <U.1
25. TA-2(Omega) RIT08.51 4 0 402 (40) 156 (1.6) 236 (114) <01
26. TA-16-450 ROR62.60 4 0 358 (3.6) 153(1.5) 219 (94) <0.1
Group Summary 48 0 160 (160) 143 (1.4) 423 (243) <0
3Scc Fig. 8 for map of local stations.
PMinimuin detectable limit = 1 pg/m’.
“Uncertaintics atc in parenthes cs (sec Appendix B).
dControlicd arca DOE Drerived Air Concentration = 2 x 100 pg/m;
uncontrolled atca Derived Concentration Guide = 1 x 10 pg/m?.
¢Ncw station ran only 2 quarters in 1990,
INew station, ran only 1 quarter in 1990.
*Station 9 is no Jongcr in operation.
Note: Onc curic of natural uranium is cquivalent to 3000 kg of natural usanium.
Hencc, uranium masses can be convented to the DOE “uranium special curic” by
using the factor 3.3 x 10-1* uCi/pg.
\ //




LOS ALAMOS NATIONAL LABORATORY
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Tuble GG-13. Alrborne Beryllium Concentrations for 1990°

Total Air No. of . .
Yolume Quarterly Concentrat. ns (ng/m"”)
Station and Location® (m®) Samples Masimum* Minimum* Mean¢

Regional Stations (28-44 km), Uncontrolled Areas
2. Pojoaque 56 543 3 005 (0O1) 002 (0.01) 0.04 (0.01)

Perimete: Stations (0-4 km), Uncontrolled Areas

4. Barranca School s3112 3 003 (0.01) 002 ©.01) 0.02 (0.01)
7. Los Alamos, 481h Sircct 62572 J 409 (0.0F) 0.01 (0.0) 0.04 (0.003)
10. Shell Station 59919 3 004 (0.01) 0.03 (0.01) 0.04 (0.01)
13. Pajarito Acres 57 802 3 002 (001) 001 (0.0) 0.01 (0.01)
Group Summary 12 009 (0.01) 0.01 (0.01) 0.03 (0.01)
On-Site Stations, Controtled Areas
19. TA-S2 . 60 476 3 001 (0.0) 0.01 (@01 0.01 (0.003)
20. TA-16 , 57 834 k| 0.02 (0.01) 001 (0.0) 0.01 (0.003)
22, TA-54 S8 82) k) 0.03 (0.01) 0.02 (0.01) 0.02 (0.0%)
26. TA-16-450 63075 3 0.01 (0.0) 0.01 (0.0) 0.01 (0.0)
Group Summary 12 0.03 (0.01) 0.01 (0.01) 0.01 (0.004)

3Data availabie only through third quarter of 1990,

bSce Fig. 9 for map of local statior:s.
¢Uncertaintics arc in parentheses (scc Appendix B).

G-16
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Table G-14. Lozations of Surface Water and Groundwater Sampling Stations

Latitude Longitude
or North-South  or Fast-West Map
Station Coordinate Coordinate  Designation® Type®
Regional Surface Water
Rio Chama at Chamita 30°08° 106°07° - SwW
Rio Grande at Embudo 36°12° 105°58° -— sw
Rio Grande at Otowi 35°82° 106°08° 3 sw
Rio Graade at Cochiti ' Rk Y 106°19” —_— sSw
Rio Grande at Bemalillo 35°17° 106°36° — sSwW
Jemez River ' 35°430° 106°44° — sw
Perimeter Stations
Los Alamos Rescrvoir N10S W090 7 Sw
Guajc Canyon N300 E100 8 sw
Frijoles Canyon SN0 E180 9 Sw
La Mesita Spring NOKO ESSO 10 GWD
Sacred Spring N170 €S540 11 GWD
Indian Spring N140 ES30 12 GWD
White Rock Canyon Stations
Group 1
Sandia Spring SO30 E470 13 SWR
Spring 3 S110 E4S0 14 SWR
Spring 3A S120 E44S 1S SWR
Spring 3JAA S140 E440 16 SWR
Spring 4 $170 E110 17 SWR
Spring A S150 E39S 18 SWR
Spring § $220 E390 19 SWR
Spring SAA $240 E360 20 SWR
Ancho Spring S280 E308 21 SWR
Group 11
Spring SA S$230 E3%90 22 SWR
Spting 5B 8275 E35$ 96 SWR
Spring 6 S300 E330 23 SWR
Spring 6A $310 ' E310 24 SWR
Spring 7 $330 E295 25 SWR
Spring 8 - $335 ‘ E285 26 SWR
Spring 8A S$318 E280 27 SWR
Spring 8B $310 E285 97 SWR
Spring 9 $270 E270 28 SWR
Spring YA $325 E26S 29 SWR
Doc Spring : $320 E250 30 SWR
Spring 10 S$370 E230 31 SWR
Group 111
Spring 1 N0 ES2n 32 SWR
Spring 2 ' Nots ES0S 33 SWR

k Spring 2A S108 E475 95 SWR /

G-17
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1adle (-14 (Cont)

{atitude Tongitude
or North-South  or Fast-West Map
Station Coordinate Coardinate Designation® Typel
White Rock Canyon Stations (Cont)
Group IV
Spring 3B $150 F365 3 SWR
Streams
Pajarito S0 E410 35 SWR
Ancho 8298 E340 36 SWR
Frijolcs S$365 E235 37 SWR
Sanitary F.fMuent
Mortandad SO0 Ed80 38 SWR
On-Site Stations
TFest Well ] NOT0 E335 L) GWD
TFest Well 2 N120 E150 40 GWD
Test Well 3 NOKO ' E21S 41 GWD
Test Well DT-SA S1a Eoun) 12 GWD
Test Well 8 NO3S E170 43 GWD
Test Well DT-9 S155 E140 43 GWD
Test Well DT-10 S$120 E125 45 GWD
Canada dei Bucy , NOWO E150 46 sw
Pajanito Caavon o Soel) L21S8 47 swW
Watcr Canyon at Beta S0 Efo0 48 sSw
PCO-1 - ShS4 E232 1% GWS
FCO-2 SOKy E255 103 GWS
®L0-3 Simn E29) 104 GWS
Effluent Release Areas
Acid-Pueblo Canyons
Acid Weir NI12S5 £ 49 Sw
Puchlo | N30 EOx0 50 SwW
Puchln 2 N1 F155 51 SwW
Puchln 3 NOKS E315 52 SwW
Harlton Bend Spring N1IO E250 53 S
Test Well 1A N0 E33S 54 GwWS
Test Well 2A N0 E140 55 GWS
Basalt Spring NOHS E39S 56 S
DP—1.0s Alamos Canyons
DPS-1 N(xy Ei60 57 SwW
DPS-4 N E2in 5K Sw
LAO.C NONS En70 59 GWS
LAO-1 NOst; E120 ) GWS
LLAO-2 NOst) <210 61 GWS
1.AO-3 » NOKO E220 62 GWS
IAO-S NOT0 E245 63 GWS

\ LAO-4.5 NS E270 63 GWS /

G-1%
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‘Tuble (;-14 (Cont)

AN

G-19

*Regional surfacc water sampling locations ase given in Fig. 15; perimeter, White Rock Canyon,
on-site, andt cffluent release arc> sampling lcations are given in Fig. 16,

PSW = ar st woater, GWD = decp of mam aquifer, GWS = shallow or alluvial aquifer, SWR =
spring a! White Rock Canson,and D = water supply disteibution system.

Latitude Longitude
or North-South  or Fast-West Map
Station Coordinate Coordinate  Designation® Typeb
Effluent Relcase /.reas (Cont)
Sandia Canyon
SCS-1 NO8O E040 65 Sw
SCS-2 N060 E140 66 Sw
SCS-3 NO50 E18S 67 Sw
Mortandad Canyon
GS-1 ' NO40 E100 68 Sw
MCO-3 NO$O E110 69 GWS
MCO-4 NO3S E150 70 GwWS
MCO-5 NO3O E160 71 GWS
MCO-6 NO36 E175 72 GWS
MCO-7 N025 E180 73 GWS
MCO-7.5 NO30O £190 74 GwWS
Water Supply and Distribution System
Los Alamos Well Field '
Well La-1B NIIS ES30 76 GWD
Well LA-Z N125 ES0S 77 GWD
Well LA-3 "N130 E490 78 GWD
Well LA-4 NO70 E405 79 GWD
- Wcll LA-S N076 EA3S 80 GWD
Wzl LA-6 (standby) "NI05S E465 81 GWD
Guaje Well Fleld
Well G-1 N190 E385 82 GWD
Wcll G-1A N197 E380 83 GWD
Well G-2 N20S E36S 84 GWD
Well G-3 N21S E350 85 GWD
Welt G-4 N213 E31S 86 GWD
Well G-5 N228 E295 87 GWD
Well G-6 N215 E270 88 GWD
Pajarito Well Field
Wel, PM-1 NO3O E305 89 GWD
Well PM-2 S055 E202 90 GWD
Well PM-3 - NOK) E255 91 GWD
We!ll PM-4 S030 E205 92 GWD
Well PM-5 NO5 E1SS 93 GWD
W.ter Canyon Gallery S50 wi2s 94 GWD

/
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Table G-1S. Radiochemical Quality of Surface Water from Regional Stations®
Gross
H NCs Total Uranium 18Py I usPy Gamma
Station (104 uCi/ml) (10-*uCimlL) (/L) (10-°* uCi/mL) (10 uCi/mlL) (counts/min/L)
Rio Chama
Chamita 0.3 (0.3) =61 (88) 2.7(0.2) 0.000 (0.V10) 0.004 (0.011) 39 (80)
Rio Grande
Embudo 0.2 (0.3) 42 (63) 19 (0.1) 0.000 (0.010) 0.004 (0.006) 200 (8O)
Otowi 0.2(03) -S (77) 3.1(0.2) 0.008 (0.014) 0.012 (0.007) 190 (80)
Cochiti 0.3 (03) -1 3.0(0.2) 0.00S (0.005) 0.008 (0.005) =260 (80)
Bermalillo 2 (03) -40 (77) 3.0(0.2) 0.013 (0.015) 0.004 (0.007) -160 (80)
Jemez River '
Jemez 0.4 (0.3) =25 (75) 1.0(0.1) 0.008 (0.008) 0.004 (0.007) ~200 (80)
Maximum 04 (0.3) 42 (63) 3.1(0.2) 0.013 (0.015) 0.012 (0.007) 200 (80)
Limits of detection 0.7 40 1 0.1 0.1 S0

3Samples were collected in April 1990: counting uncertaintics arc in parentheses.
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Table G-16. Chemical Quality of Surface Water from Regional Stations (mg/L)*

R\

Total Conduc-
Hard- tivity
Station Si0, Ca Mg K Na CQ, HCO, P SO, Cl F NO-N TDS® ness pH® (mS/m)
Rio Chama
Chamita 16 61 114 2 R s 3 0.1 98 7 03 0.0 366 199 83 9
Rio Grande
- Embudo 2 EX 72 2 2 S 107 0.1 S0 S 0.5 0.1 324 139 8S 26
,‘J Otowi 19 48 8.0 2 23 S 116 0.1 $6 S 0.3 0.0 338 154 8.1 29
- Cochiti 23 47 727 3 28 S 116 0.1 b | 6 04 03 294 149 8.2 31
Bermalillo pX | St 96 4 S0 S 128 0.1 68 2 0s 0.0 RL) 167 84 0
Jemez River
Jemez M 40 s S 3s S 140 0.2 19 b 3 06 0.1 336 118 83 30

3Samples were collected in April 1990,

bTotal dissolved solids.

<Standard units.

N
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Table G-17. Radiochemical Quality of Surface Waters and Groundwaters from Perimeter Stations®

‘)

(9

Gross
: M W Ce Total Uranium epy Mepy Gamma

Station (104 uCi/ml) (10-* 1CiUmL) (pg/L) (10-° uCi/mL) (10-* uCi/ml) (counts/min/L)
Los Alamas Reservoit 0.1 (0.3 -8 (81) 0.2 (0.1) 0.000 (0.010) 0.008 (0.008) 600( 100)
Guaje Reservoir 0.1 (0.3) 9N (K2) 0.8 (0.1) 0.009 (0.011) 0.008 (0.010) $50(100)
Friielss Canyon 0.3(0.3) 208 (136) 0S (0.1) 0.007 (0.009) 0.000 (0.010) $30(100)
La Mesita Spring 0.5(0.3) 30 (135) 121 (18) 0.004 (0.007) 0.004 (0.004) 570(*0)
Sacred Spring 0.0 (0.3) 17 (M 1.7 (03) 0.013 (0.010) 0.009 (0.009) 600(100)
Indian Spring 0.4(03) 68 (93) 183 (22) 0.009 (2.013) 0.000 (1.010) 700(100)
Maximum 0.5(0.3) 208 (1283 188 (2.7) 0.013 (0.010) 0.009 (0.009) 700(100)
Limits of detection 0.7 0 1 0.1 0. S0

*Samples were collected in sy 1990; counting uncertainties are in parentheses.
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Table G;ll. Chenkal Quality of Surface Waters and Groundwaters from Perimeter Stations (mg/L)*

Total Conduc-

Hard- tivity
Station Sio, Ca Mg K Na CO, HCO, p SO, Cl F  NOyN TDS® pess pH¢ (mS'm)
Los Alamos Reservoir 3§ 8 26 0 6 s 29 0.2 S 4 0.0 0.0 64 K2 7.6 69
Guaje Canyon S 29 26 & s W 320 6 1 02 49 18 39 79 69
Frijoles Canyon s6 12 29 19 10 s 41 03 92 $7 0.0 00 164 2 77 9.7
La Mesita Spring RN s 27 W s 81 06 SR 03 44 W6 116 68 279
Sacred Spring 2 X 06 21 26 S 9s 02 1 1 0SS 82 M 73 79 17
Indian Spring 49 M 24 28 N s 87 0.6 12 13 0s 08 746 9s 74 208
Maximum 6 “ 29 27 W <5 9 0 92 28 0s 49 746 116 79 2718

3Samples were collected in May 1990,

“Total dissolved solids.
Standard yaits.
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'I‘lbli G-19. Radiochemical Quality of Surface and Spring Waters from White Rock Canyen?®

Gross
H 17Cs Total Uranium NPy N 4epy Gamma
Station (104 uCi/mal) (10-* uCiml) (ng/l) (10-* uCiymL) (10-*uCvmL) (counts/min/L)
Group ]
Sandia Spring 0.2(0.3) 69 (68) <10 0.001 (0.010) 0.004 (0.007) 60 (R0)
Spring 3 0.0 (0.3) 20 (11) 1.2(1.0) 0.025 (0.012) 0.017 (0.008) 8O (80)
Spring A 0.4 (0.3) -71 (70) 1.0(1.0) 0.004 (0.008) 0.004 (0.010) -10 (80)
Spring JAA <0.1 (0.3) 133 (83) 1.3(1.0) 0.013 (0.014) 0.021 (0.013) 80 (80)
Spring 4 <0.1 (0.3) 18 (10) - 1.1(1.0) 0.016 (0.014) 0.000 (0.010) -100 (80)
Spring 4A 0.0(0.3) 12 9 1.1(1.0) 0.008 (0.010) 0.000 (0.01u) 10 (80)
Spring $ 0.2(0.3) 135 () <10 0.009 (0.009) 0.000 (0.010) 110 (80)
Spring SAA Dry
Ancho Spring «0.2(0.3) 30 (12) <10 0.004 (0.010) 0.008 (0.006) -70 (80)
Maximum 0.4(0.3) 13§ (90) 1.311.0) 0.02$ (0.012) 0.021 (0.013) 80 (80)
Grouy 7
Spring SA 0.2(0.3) =1 (M) 1.4(1.0) 0.013 (0.019) 0.013 (0.019) =20 (80)
Spring 5B Not Sampled
Spring 6 0.2(0.3) 11 QQ0) <1.0 0.016 (0.018) 0.00$8 (0.012) =30 (80)
Spring 6A 0.0(0.3) 28 (0) <10 0.010 (0.016) 0.000 (0.010) 80 (80)
Spring 7 0.6 (0.3) 13 (10) <1.0 0.008 (0.012) 0.008 (0.010) 80 (80)
Spring & <0.4(03) 128 (81) 3.3(1.0) 0.004 (0.004) C.008 (0.008) N0 (80)
Spring KA =0.1(03) 18 (1?) <10 0.000 (0.010) 0012 (0.013) 60 (R0
Spring KB 0.1 (0.3) 10 (10) 2.01.0) 0.000 (0.010) 0.018 (0.010) 120 (R0)
Spring Y 0.1 (0}) -3 (8) <10 0.008 (9.010) 0.000 (0.010) 20 (80)
Spring 9A 0.4(0.3) 1 (10) 1.1 (1.0) 0.004 (0.009) 0.004 (0.009) 0 (80)
Spring 9B 0.1 (03) 167 (84) <l.0 0.01$ (0.015) 0.000 (0.010) -6) (N0)
Doc Spring 0.2(03) S8 (80) <10 0.000 (0.010) 0.000 (0.010) -90 (¥0)
Maximum 06(0.3) 167 (84) 3300 0.016 (0.018) 0.015 (0.010) 120 (80)

~
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Table G-19 (Cont)
, Gross
H \NCs Total Uranium Npy nlepy Gamma

Station (104 uC/ml.) (10-* uCvmL) (wyL (10-° uCl/ml) (10-°uCimL) (counts/min/L)
Group Il

Spring 1 v.1(0.3) 17 (10) 2.8(1.0) 0.009 (0.009) 0.000 (0.010) =70 (80)

Spring 2 0.3(0.3) 42 (75) 9.3(1.0) 0.007 (0.011) 0.013 (0.016) =90 (80)

Spring 2A Dry

Maximum 03(0.3) 42 (75) 93(1.0) 0.009 (0.009) 0.013 (0.016) ~70 (80)
Group IV

Speing 3D 03 (0.3) 20 (1)) n Qo 0.069 (0.019) 0.009 (0.007) 90 (80)
Streams |

Pajario 0.4(0.3) 1S (11) 1.2(1.0) 0.004 (0.011) 0.012 (0.007) %0 (80)

Ancho -0.5(03) 96 (74) <10 0.000 (0.010) 0.000 (0.010) 70 (80)

Maximum 0.4(0.3) 96 (74) 12(1.0) 0.004 (0.01?) 0.012 (0.007) 90 (%0)
Sanitary Effluent

Mortandad 0.1 (03) 114 (84) 1.4(1.0) 0.011 (0.008) 0.004 (0.008) ~170 (80)

*Samples were collected in October 1990; counting uncertainties are in parentheses. No sample
was aken from Springs 2A and SAA because they were dry. Spring SB was not sampled because
of river level; they wore included in 1989 because the flow in the Rio Grande was low.

-
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Table G-20. Chemical Quality of Surface and Spring Waters from White Rock Canyon (mg/L)*

Total Conduc-
Hard- sivity
Station Si0, Ca Mg K Na COy HCOy, P SO, €l F NOyN TODS® ness  pHS (miea)
Group
Sandia Spring 4§ 464 222 2 192 S 17 0 7 48 07 0w 62 1250 B3 202
Spring A s w2 1 R IN s KO 0 6 45 06 0861 146 833 8 16.2
Spring 3A sS1 207 1 2 17 s R0 0 S 28 07 079 12X 42 K 13.4
Spring JAA 4 4 S 2395 9 S i 0.2 $21 23 04y 0154 166 98.21 771 164
Spring 4 4 N1 4 2 6 S ™O 0 12 S8 07 12 |82 9023 7 16.1
Spring 4A (O ¥ I 2 4 S 820 0 B 48 0S 07 136 w7 7 17 m
Spring § 67 24 S 2 I S Y 6 39 06 0467 172 K94 8 69 £
AwhoSpring 78 1¥1 3 1 12 8 630 0 321 0S8 039 226 4 7 ng 2
<
m
Maximum 71 464 S 30 M9 < 177 0.2 12 S8 07 129 2% 128 83 02 2
- 2
2 Groupll ¢
Spring SA S8 M9 02 27 22 S 97 08 K32 41 0 0545 24 8959 187 192§
Spring 6 72172 44 1N 125 S 62 017 346 21 038 0388 210 5959 792 12 f
Spring 6A 7142 3 21 128 S 49 0 2 19 03 o408 172 $8I 8l 102 §
Spring 7 7% 168 33T 237 166 S 66 024 487 21 0S1 0476 254 SS83 13 3 0m
Spring X M XMLl S 3 29 S 080 0 12 36 04 072 178 910 7 196 3
Spring 8A 162 3 2 I3 S 650 0 2 18 0S5 008 176 549 X 9.2
Spring 8B 80 197 3 2 |F S 650 0 7 25 0S5 L2 645 7 10.1
Spring 9 77 151 3 1 4 S 560 0 2 20 0S 004 156 $20 8 10.9
Spring YA M146 3} 1 s 30 0 2 20 05 022 N0 503 7 8.1
Spring 91 7% 144 ) 1 I3 S 0o 0 320 0S 0232 130 00 R 10.8
Due Spring 7% 163 3 ! | K 610 0 3022 05 oL R 855 8 1ny
Maximum 80 9y s 30 29 <5 108 029 1 4.1 0S5) .19 254 910 8.1 19.2
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Table G-20 (Cont)
Total Conduc-
Hard- tivity
Station Si0, Ca Mg K Ns CO; HCO, P SO, 1 F NOyN TDS® npess pH® (mSm)
Group 111
Spnng | M 03 16a? 2.76 RS S 107 0.19 934 345 06 09 134 80 8.01 17.8
Spring 2 LR 'S 2 2 K3 s 20 0 2 59 12 0.184 308 970 & 3%
Maximum Ry, 7 167 276 KA <$ 201 09 s9 1.2 0.9 os 9790 8.01 36
GrouplV
Spring 3B S o) B4 1 4 1490 S 300.0 0 20 36 07 28 3R 78.0 7 §5.1
Streams
Pajarito 68 R4 49 2.62 165 S 84 019 73 46 049 08 16 91 836 129
Ancho 74 o 3 2 13 § 680 0 3 258 04 0.04 170 59 8 12.7
Water 60 422 605 28 168 S 1B 0256 S77 42 053 004 122 130 127 19.1
Frijoles 64 142 3 1 1 S 90 o0 3 23 02 0.04 198 S0 8 9.2
Maxinum ™ 22 605 2R 165 <5 121 02s6 73 46 053 08 198 130 836 19.1
Sanitary Effluer:
’S‘ampla were collected in October 1990, No sample was taken from Spring 2A, SAA. or SB because
3¢y were dry or not accessibic.
Total dissolved solids.
‘Standard units.
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Table G-21. Trace Metals in Surface and Spring Waten from White Rock Canyon (mg/l.)n
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Table G-22. Radiochemical Quality of Surface Waters and Groundwaters from On-Site Stations®
Gross
M INCs Total Uranium 1%py niepy Gamma
Station (10-* uClUml) (10-* uCVml) (pg/l) (10-* uCi/ml) (10-° uCiml) (counts/min/L)
Ground Water (Main Aquifer) |
Testwell | Well inactive
Testwell 2 Well inactive :
 Testwell 3 0.0 (0.3) 20 (W) 0.5 (0.1) 0.028 (0013)  0.005 (0.008) 0 (80)
Test well DT-SA 0.0 (0.3) 8l (70) 0.5 (0.1) 0.000 (0.010) 0.005 (0.010) -50 (80)
Testwell R 0.5 (0.3) 4« (64) 0.6 (0.1) 0.013 (0.013) 0.009 (0.01Y) 110 (R0)
Testwell OT9 03 (03) 126 (71) 0.3 (0.1) 0.004 (0.0049) 0.000 (0.010) 160 (80) 25
Test well DT-10 0.0 (0.3) 172 (&%) 0.1 (0.1) 0.008 (0.008)  0.012 (0.009) 800 (100) ¢
_ 3
Maximum 0.5 (0.3) 209 (98) 0.6 (0.1) 0028 (0.013)  0.028 (0.015) 800 (100) §,§
<
o z5
2 Swrface Water § g
Cadada del Buey 03 (0J) 9 (63) 0.2 (0.1) 0.008 (0.012) 0.000 (0.010) -100 (80) ,5 r
Pajarito Canyon 0.2 (03) 127 (88) 02 (0.1) 0.000 (0010) 0.118 (0.031) 80 (8O) Eg
Water Canyoa at Beta Hole 0.0 (0.3) 76 (99) 0.2 (0.1) 0.000 (0.010) 0.004 (0.009) 300 (N0) 2 :
m o
Maximum 03 (0)) 127 (88) 0.2 (0.1) 0.008 (0.012) 0.118 (0.031) 300 (80) 52’
Observation Wells (Pgjarito Canyon)
PCO-1 0.1 (0.3) 1 (69) 1.2 (0.2) 0.009 (0.019) 0.027 (0.0149) -80 (80)
PCO-2 0.1 (03) 132 (97) 1.1 (0.1) 0.027 (0.012) 0.013 (0.010) 10 (80)
PCO-3 0.0 (03) 75 (63) 08 (0.1) 0.000 (0.01n) 0.010 (0.019) -30 (80)
Maximum 0.1 (0.3) 132 97) 1.2 (0.2) 0.027 (0.012) 0.027 (0019) 10 (80)

3Samples were collected April-May 1990; counting uncertaintics are in parentheses.
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/ . Table G-23. Chemical Quality of Surface Waters and Groundwaters from Oa-Site Stations (mg/L)* \

ay4)

Total Conduc-
Hard- tivity
Station Si0, Ca Mg K Ns CO, HCO, P SO, Cl F__NOy-N TDS® ness pH¢ (mS/m)
Ground Water (Main Aquifer)
Testwell | Well inactive —
Testwell 2 Well inactive
Testwell 3 80 s9 2 14 s 80 0 4 3 04 06 16 8 80 145
Test well DT-SA 68 3 27 1 12 S 6X 0 2 | 0.2 03 64 « 8.2 9.6
Testwell 8 6? 16 4.8 | 12 S 62 0 3 2 02 0.2 422 6] 83 11.2
Test well DT n 14 A2 ! 12 S 57 0 3 | 03 04 274 L1 8.4 Q6R m
Test well DT-10 $31S 39 3 S 61 o 2 2 03 03 W 3 87 104 3
[o]
Maximum 8 23 59 5 14 & 8 0 4 3 04 06 42 K 87 145 §
: ]
z
Surface Water e
Caitada del Buey KOS ¥ s 2 3 S 3 0 I8 34 067 09 200 56 64 172 ¥
Pajarivo Canyon n 2 62 4 24 s 2 0 4 39 00 04 288 88 7.1 2S5 £
Water Canyon at Beta Hole 36 18 41 3S 185 S §S 0075 142 9 0.2 04 188 3 73 12.5 g
m
Maximum 3 25 62 4 3B < S5 0075 18 39 067 09 MK 8 1 225 g
Obsexvation Wells (Pgjarito Canyon)
POON1 27 20 49 2 36 S 52 0 18 19 001 04 612 70 1.1 11.5
£CO-2 . 27 20 5.1 2 21 S 64 0 18 19 0.0 04 600 n 71 136
PCO-3 28 19 S50 3 22 s 60 0 19 19 . 00 04 2N 70 70 17
Mazimum 28 20 s1 3 36 <5 64 0 19 19 001 04 600 n 7.1 17
$Samples were coliccted in April 1990
PTotal dissolved solids.
*Standard unib.
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Table G-24. Radiochemical Quality of Surface Waters and Groundwaters from Efftuent Release Areas®
Gross
JH 1nCs Total Uranium 18Py NPy Gamma
Station (10-¢ uCi/ml.) (10-° uCivmlL) (hg/L) (10-*uCi/mlL) (10-* uCi/ml) (counts/min/L)
Acid-Pueblo Canyon
Acid Weir 0.4:0.)) 16 (7)) 09 (0.1) 0.008 (0.008) 0.360 (0.044) 490 (90)
Pucblo 1 0.0(0.3) 141 (N2) <10 0.008 (0.019) 0.004 (0.009) S00 (90)
Pueblo 2 Dry
' Pucblo } 0.1 (0.3) 141 (100) 1.2 (0.1) 0.009 (0.007) 0.019 (0.011) 90 ()
Hamilton Bend Sprirg Dry
Testwell 1A -0.2(03) 37 (&) 0.7 (0.1) 0.009 (0.015) 0.02% (0.015) -0 (80)
Test well 2A 0.3(0.3) 7 () 06 (01) 0.000 (0.010) 0.00S (0.005) 530 (%)
Basalt Spring 0.0(0.3) 162 (96) 25 (0.1) 0.000 (0.010) 0.00S (0.008) S00  (90)
Maximum 0.4(0.3) 162 (96) 25 (0.1) 0.009 (0.015) 0.360 (0.044) $30 (90)
Los Alamos Canyon
DPS-1 4.0(0.5) -3} (58) 0.6 (0.1) 0.00s3 (0.011) 0.057 (0.016) Q0 (W)
DPS-$ 1.8(0.49) $2 (102) 0.2 (0.1) 0.023 (0.012) 0.060 (0.018) 470 (W)
LAO-C 2(03) 122 (95) 10 (0.1) 0.019 (0.025) v.019 (0.017) 410 (0)
LAO-1 35.0(4.0) 62 (70) 03 (0.1) 0.014 (0.010) 0.017 (0.010) 380 (90)
LAO-2 1.3(03) 117 (101) 06 (0.1) 0.036 (0.019) 0.077 (0.019) 400 (90)
LAO-3 0.1(03) a7 (69) 66 (0.7 0.025 (0.012) 0.046 (0.015) 480 (90)
LAO-4 0.6 (0.3) 97 (87) 0.2 (0.)) 0.008 (0.012) 0.054 (0.017) 450 (90)
LAO-4S 1.0(03) 19 (&) 03 (0.1) 0.000 (0.010) 0.393 (0.050) 510 (90)
Maximum 35.0(4.0) 122 (99) 66 (0.7) 0.036 (0.019) 0.393 (0.050) $10 (90)
Saadia Canyon ,
SCS-] -0.2(03) 109 (6S) 1.1 (0.1) 0.014 (0.012) 0.007 (0.016) 400 (90)
SGS-2 0.4(03) -— 0s (1) 0.029 (0.0%6) 0.012 (0.012) 330 (80)
SCS3 «0.1(03) 33 (&) 0s (o.1) 0.000 (0.010) 0.01: (0.013) 380 (90)
Maximum 0.4(0.3) ¥ (&) 1.1 (0.0) 0.029 (0.016) 0.012 (0.012) 00 (90)
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Table G-24 (Cont)
Gross
v H WCs Total Uranium epy VIepy, Gamma
Station (104 uCi/mL) (10-° uCiVml.) Ang/l) (10-°uCiml) (10-° uCiymL) (counts/min/1.)
Mortandad Canyon
GS-1 20.0(2.0) 124 (&) 10 (.1) 0.543 (0.054) 2.310 (0.250) 0 (RO)
MCO-} 22.02.0) 288 (110) 1.2 (0.1) 0.708 (0.088) 1.840 (0.108) 310 (N)
MCO-4 100.0(10 V) 1o (72) 48 (0.1) 0.701 (0.089) 2,650 (0.137 180 (R0)
MQCO-$§ 190.0(20.0) 237 (108) 29 (0.1) 0.159 (0.028) 0.446 (0.036) 2% {80)
MQO0-6 180.0(20.0) -7 (68) $9 (0.1) 0.093 (0.023) 0.234 (0.032) 390 (90)
- MCO-? 180 (2.0) =S (10%) 1.3 0.1) 0.003 (0.012) 0 042 (0.014) 20 (80)
i.’J MQO-2.5 1N010.0) o (N) 2.2 (0.1) 0011 (0.019) 0.034 (0.027) 20 (80)
Maximum 190.0(20.0) 28 (110) a8 Q. 0.70S (0.058) 2.650 (0.137) 390 (0)
Limits of detection 0.7 £ 7)) i u.1 0.1 S0

*Samples were collected in April 1990; counting yncertaintics are 1n parcatheses.
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Table G-25. Chemical Quality of Surface Water and Groundwaters from Effluent Release Areas (rag/L)®

\

Total Conduc-
Hard- tivity
Station $10 Ca_Mg K Na COy HCOy P $04 ¢l F NOy.N TDSP ness pHS (mS/m)
Acid-Pueblo Canyon
Acid Weit R 16 1 4 ns 5 N ol 6 2 03 13 82 47 70 332
Pucbio 1 X MOS8 156 s 0 07 M 18 04 12 362 9 74 439
Fucbiv 3 L T S R S s 165 S8 4 & 10 106 344 519 S46
Testwell 1A 6 19 4  S17 M s 9% 16 27 s1 045 00 S& 67 86 313
Testwell2A 39 39 7 3 2% 5 ® L 2 4 02 4 132 130 71 30S
BasaliSpring 41 47 10 4 % s 124 08 8 7 04 22 0332 165 16 322 25
192
Maximum S8 47 10 82 15 s 65 S8 0 174 10 106 S 165 86 S46 3 g
<
DP—Las Alamos Canyon z b
DPS-1 14 2 178 R s 69 0.1 S0 &5 0.55 01 3sK 8 69 217 F2X
DPS-4 19 18 1 9 n g 2 02 17 2 14 0.5 364 53 66 262 gg
LAO-C 34 21 4 102 142 s a 12 1 93 001 02 6 7113 92 =7
LAO-1 3 N s 4 61 [ 87 02 21 % 04 0.5 410 W 70 436 £%
LAO-2 0 2 4 18 MmM S m 02 21 229 13 07 Ss6 T2 71 236 § g
LAO-3 9 20 3 10 k% s 102 03 1% B3 2 06 S92 63 70 20 m X
LAO-4 a s 3 7 38 s 91 03 20 6 08 03 136 $3 70 w1 g3
LAO-4.5 ¥ 15 3 4 8 s 703 IS 17 09 01 882 8 115
Maximum 9 RN s B 1492 s m 1.2 S0 9% 13 0.7 882 W 73 436
Nandia Canyon
SCS-1 80 23 S 128 138 $ LOS X 37 S 056 RO 400 &0 77 37
SCS-2 68 26 3 103 123 s 9% IR 1S s 07 3 3 51 81 462
$CS-3 68 27 3 103 18 s 100 23 113 45 0625 27 324 84 &1 424
Maximum 80 27 § 125 138 s 100 31 s S 0625 89 400 B4 81 462
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Table GES (Cran)
“otal Conduc-
Hard. tivity
Station Si0p Ca Mg LY Na COy HCO, P SO, Q@ F NOy-N TDS®  ness pHS (mS/m)
Mortandad Canyon
GS-1 54 $ 2 138 8 s 147 041 16 § 1.1 92 322 125 &3 349
MCO-} 3 8 2 1S RX] s 1S4 00 I8 n 1.2 127 352 136 &3 34.7
MCO-4 0 64 3 KER ¥ 1 s 215 0. 53 29 1.7 631 910 177 78 86.9
MCO-$ as O S B 29 < 18 01 51 kY| 19 862 982 150 7S 94.1 g
MQ0-6 s % S 9 20 s 203 02 a1 7 19 76.2 1 130 74 91 s
MCO-? o 17 3 LI (1] S 122 07 21 X 19 71 1 N A 21 9
MQQ-7.5 » R 7 7 24 3 IS8 03 41 2 145 T70 M2 m 71 89 §
-4
Maximum S4 64 7 N 2 S 2. 07 S3 31 19 82 92 177 83 es1  *
' S
7
3Samples were collected in May 1990. 3
&
g
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Table G-26. Trace Metals in Surface Waler and Groundwater from Effluent Release Areas (mglL).
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Table G-27. Radiochemical Quality of Water from Supply Wells and the Distribution System?
Total Gross Gross Gross
SH Cs Uranium %Py IN38py Alpba Beta Gempe
Station (104 uCirml)  (10-°uCiéml)  (ug/l)  (10*uCimlL)  (10-°uCimL) (10-*uCi/mL) (10-* uCimL) (counts/min/L)
Water Supply
Los Alamos Fleld
Well LA-1B 0.8(0.3) 224(80) S&0.6)  0011(0.017)  0.022(0.015) 3.03.0) 2.8(0.8) -120(80)
Well LA-2 0.6(0.)) 263(115) 4.7(0.1)  0.031(0.01S) C.010(0.010) 1.(1.0) 1.8(04) 8S0(80)
Well LA-3 oo X ~3Y(81) 1.6((0.1) 0.017(0.012) 0.004(0.011) 1.6{0.9) 3.1(0.5) 60(80)
Well LA-4 Well inactive
Well LA-S 0.2(0.3) -28(103) 0S(0.1)  0047(L.OW)  0.03M0.01S) 1.4(0.7) 3.2(0.5) 0(80)
Well LA-6 0.50.3) 12(73.95) 0.5(0.1) 0.030M17) 0.017(0.012) 1.(0.9) 4.7(0.6) SO(80)
Guaje Fleld
Well G-1 0.5(0.3) 7(76) 062 1)  0017(0.012)  0.011(0.008) -4.0(1.0) 1.6(0.4) 130(80)
Well G-1A 0.40.3) 26(76) 0.40.1) {0.000(0.010) 0.006(0.010) -5.0(1.0) 1.5(0.9) -10(80)
Well G-2 0.59.0) -S(80) 0.%0.1)  0.0050.008)  0.0000.010) -5.0(2.0) 35.0(4.0) 0(80)
Well G-3 ~ Well indctive
Well G4 0.1(0.3) 0(82) 0.8(0.1) 0.005(0.016)  0.005(C.U0S) -3.0(1.0) 39.04.0) 20(80)
Well G-S 0.40.3) SK(&8) 1.0(0.1)  0.000(0.010) 0.031(0.013) 4.0(1.0) 24.03.0) AN(8O)
WellG6 0.1(0.3) -2(88) 0.5(0.1) ©.0040.009) 0.000¢0.010) ~-$.2(1.0) 1.1(0.9) SO(RO)
Pajarito Fleld
Well PM-1 0.1(0.3) -31(29) 2.1(0.1) 0.008(0.016) 0.000(0.010) 0.9(0.8) 4.1(0.6; -30(80)
Well PM-2 0.20.3) 55(43) 03(0.1) 0.011(0.020) 0.005(0.019) 1.3(0.7) 2.3(0.9) 150(80)
Well PM- 0.40.3) J7(37) 0.8(0.1) 0.00%0.013) 0.000(0.010) 0.0(0.8) 4.6(0.6) -2(80)
Well PM-4 0.1(0.)) 18(42) 03(0.1) 0.000(0.010)  0.005(0.008) 0.6(0.6) 2.2(0.9) 170(80)
Well PM-3 0.2(0.3) 13(349) 0.2(0.1)  0.005(0.008) 0.005(0.005) 0.95(0.7) 2.3(049) 120¢80)
Water Canyon
Gallery 0.1(03) K2(100) 0.2(0.1)  0.020(0.009) 0.008(0.008) 1.1(0.9) 2.1(09) -470(90)
Well Fied
maximum 0.8(0.1) 263(115) awS.E,  0.047(0.026) 0.031(0.01)) 3.0(3.0) 39.(0x4.0) 1A(R0)
Standby Well (LA-6) 0.5(03) 12(73) 23(7I) 0.039(0.017) 0.017(0.012) 1.0{0.9) 4.7(0.6) S50(80)
Limits of detection 0.7 $0 1 01 0.1 3 3 S0

Qolhﬂed in April 1990; counting uncertainies are in parentheses.
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‘Table ;-28. Chemicul Quality for Parameters Covered by EPA’s Primary and
Secondary Standards for Water from Supply Wells and
the Distribution System (mg'1.)*

\

G.37

Station AR As Ba Cd Cr ¥ Hg NON  Ph Se
Supply Sysiem
Los Alamaos Field
Well LA-1B 0001 0041 0082 0001 008 3.2 0002 0.8 0.001  0.00%
Well TA-2 aonnl eyl 0.0%8 0ot o2y 1.7 annnd 0S5  aony 0.0
Well LA-3 0 0ns  0.052 000 0 0.7 O002 085 000t 0001
Weil LA-S 0001 0007  0.080) 0005 0006 0.4 0.0002 04 0002  0.00)
Guaje Field
Well G-1 0001 0005 0.062 0.001 008 0S8 0002 0.4 0001 0001
Wel G-JA 0001 001s 0042 0001 0 0.8 0onn2 04 0008 0.001
Well G-2 0001 0037 0065 0onE 00l 0S5 02 0.4 0001 0.001
Well G-3 Well inactive
Well G-4 0ot 003 007 0o 000s 03 00002 06 0001 0.00]
Well G-5 G001 02 0013 000y 3 03 00002 06 0003 000
Well G-6 0001 0003 0008 000y 0005 03 002 08 0001 0.0
Pajarito Field
Wl PM-1 0001 0.0602  0.08] 000 0007 03 00002 08 0001 0.001
Well PM-2 0ol 000} 0027 000t oy 02 00002 03 0001 0001
Well PM-3 000F 0003 (L0388 0008 0006 03 00002 03 0001 0.00
Wcll PM-4 0001 0000  0.029 0008 0012 03 00002 03 0008 0003
Well PM-$ 0001 0001 0.0 0001 0008 03 0002 03 0008 —
Water (‘snyon
Gallery 06000 000 0.020 nonH 0001 00 000021 — —_ 0.001
Water supply
maximum <0001 0031  (LOKK 00 0028 232 <0002 06 0008  0.001
Standby Well (LA-6) 06003 0.155  0.040 0001 000 26 00002 04 0001 000}
EPA and NMEID
primasy maximum :
concentration levels 0.05 0.05 1.0 0.0} 0.08 4.0 0.002 10 0.08 0.01




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1900
‘Table G-28 (Cunt)

*Siandatd units.

*Samples were collected in April 1990,

(i 38

Station 1 Cu Fe Mn SO, 7In ™ms pib
Supoly Wells
.08 Alamos Field
Wcell LA-1B 15 0.007 0.040 0.003 53 0.007 IRK 7.9
Well LA-2 " 0.004 0.6040 0.001 17 0.007 212 R6
Wcll LA-3 a4 0.001 0.040 0.001 8 0.001 92 K4
Well LA-S 1 0.001 0.040 0.001 4 0.001 72 8.6
Guaje Fleld
Well G-1 2 0.0604 0.040 0.001 5 0.013 148 84
Well G-1A 2 0.006  0.040 01.001 5 0.011 246 8.4
Well G-2 2 0.001 0.0:40 0001 5 06006 158 84
Well G-3 Well inactive
Well G-4 2 0.003 0.040) 0.001 | 0.014 154 8.3
Well G-5 2 0.005 0.040 0.00) 5 0022 96 83
Well G-6 2 0.001 0047 0.001 4 n.012 145 83
Pajarito Field
Well PM-1 5 0.005 0.140 0.001 7 0.016 150 8.1
Well PM-2 | 0005 0.1608 0.0 2 0.010 140 8.0
Weill PM-3 6 0.007 .030) H.00 7 0.010 186 19
Well PM-4 1 0.005 0.040 0.001% 2 0.023 122 7.8
Wecll PM-S 2 0.008 0.069 0005 3 0.237 78 19
Water Canyon
Gallery — 0.0 1.480) 0.606 — 0.013 —_ —_—
Watcr supply s 010 0m 0ms 53 0.237 388 8.6
maximum
Fenton Hill TA-57,
Well FH-1
Standby well (LA-6) 3 0003  0.590 0.016 8 0074 200 9.1
EPA and NMEID
secondary maximum
concentration levels 250 1.0 0.3 (0s 2% 5.0 500 6.8-8.5
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Station

LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SUR\ SILLANCE 1000

~

Total Conduc-
Hard-  tivity

Table (;-29. Chemical Quality of Water from Supply Wells and the Distribution System (mg/1.)®

\_

(.3

Al Si0y Cs Mg K Na €Oy HCO, P ness (mMmS/m)
Supply Wells
1.os Alamos Field
Well LA-IB 0.03 30 13 0 2 165 5 296 0 36 64
Welt LA-2 002 32 13 0 1 7t s 122 0 36 24
Well LA-) 0.02 RE] 19 0 1 36 s 121 0 S0 18
Well LA-$ Well Inactive
Well LA-S 0.01 39 16 0 | 29 5 72 0 42 16
Guaje Field
Well G-1 0.0% 88 18 0 k) 27 5 70 0 49 15
Wcll G-1A o 76 15 0 3 R} | 5 ’A| 0 31 15
Well G-2 0.01 76 18 0 3 2N 5 77 0 50 14
Well G-3 Well Inactive
Well G-4 0.01 59 23 3 2 15 s 69 0 76 15
Well G-5 0.03 60 24 4 2 15 s 67 0 70 15
Wcll G-6 0.01 56 2 2 2 20 5 73 0 69 10
Pajarito Field
Well PM-1 0.01 78 35 7 3 24 5 112 0 118 23
Well PM-2 0.01 80 13 3 1 s 56 0 46 10
Wcll PM-3 0.01 89 33 9 3 5 114 0 123 23
Well PM-4 0.01 &S 14 k] 2 5 57 0 51 11
Well PM-S 0.02 RS 14 3 2 5 53 0 52 1
Water Canyon
Gallery 1.02 40 ? 3 2 6 5 k2 ) 0 28 60
Water Well/Gallery
maximum 1.02 88 35 7 3 165 <5 296 0 123 63
Fenton Hill Supply,
TA-57
Standbdy Well
(LA-6) 2.01 » 8 0 0 93 5 141 0 2 24




r

LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1800

‘Table (:-29 (Cant)

~

RSamples were collected in April 1990,

G-S$0

Drinking Water List of 83 to be Proposed
Prority 1ist Regulated MCL.
Statlon Al B Mo Sr A\ Re Ni Sh T NOy-N
Supply Wells
Los Alamos Field
Well LA-IB 0,030 0.5 0019 (LK 0.3 00001 0.003 0.0008 0.0001 (.00
Well LA-2 0.020 0.3 010 018 0.024 0.0001 0.003 0.0005 0.0001 0.01
Well LA-3 0.017 01 0003 0.21 0.018 0.0001 0.001 00005 H.0001 0.01
Well LA-4 Well Inactive
Well LA.S 0011 0.1 0002 017 0.019 0.0001 0.001 0.0005 0.0001 0.0%
Guaje Field
Well G-1 0.0:0 0.1 0.002 0.10 0.021 0.00H  0.001 0.0008 0.0001 0.01
Well G-1A 0fi0 0.1 0.004 0.07 0.040 0.0001 0.001 00005 0.0001 0.01
Well G-2 010 0.1 0003 008 0.079 00001 0.001 0.0005 00008 0.01
Well G-3 . Well Inactive
Well G-4 0010 0.1 0001 010 0016 0.0001 0001 0.0005 0.0008 0.01
Well G-5 0010 0.1 0001 008  0.012 0.0002 0.001 0.0005 0.0001 0.03
Well G-6 0.010 0.1 0008 0607 0019 6.0002 0.001 0.0005 0.0001 0.01
Pajarito Field
Well PM-1 0.012 100 0008 0.15 6011 00001 2002 0.0005 00008 001
Well PM-2 0012 100  0.001 004 0.006 00001 0.002 0.0005 00008 0.01
Well PM-3 043 100 0001 0.13 0.013 00001 0.002 0.0003 0.0005 0101
Weil PM-4 0.2 100 0.001 0.04 0.007 0.000F 0.002 0.0002 00005 .01
Wcll PM-§ 0.024 106 0.1 0.03 0.008 0.000F 0.004 0.0024 0.0005 0.01
Water ("anyon
Gallery £O20 0.1 0000 005  0.005 0.0002 0.000 00001 0.0001 0.02
Standhy Well
(LA-6) 2010 03 0005 005 0248 0.0000 0.002 0.0005 0.0001 0.0)
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Table G-30. Transport of Radionuclides in Runoff in Pueblo Canycn at State Road 502

N

Date Radioactivity in Solutiom Radioactivity on Suspended Sediments®
WPy ey LA &) oS N U-Toul N '] NPy
10%Cirml.  1W0%NCYml.  10%CY/mL 10%Ci/mL. 10%uCi/mL ug/L pCi/g pCilg

N0 0025 (VOISFOM06 (0.011) 7.6 — <0.} 1.80 1.56 (0.07)  0.12 (0.01)

1IN0 0.024 (0.014) 0,023 (L.01T7) SO — <03 10 S02 (0200 0.04 (0.01)

32680 0.010 (0.007) 0.00S (V.O14)  R.2 1.10 0.7¢ 2.0 4.11 (0.16) 008 (V.O1)

IR0 1.023 (0.014) 0095 (D.O1D) 131, 0.03 0.30 — 4.67 (0.23)  0.13 (0.03)

2000 0.007 (0.007) 0027 (O012) 128 - 030 0.70 1.12 (0.06)  0.04 (0.01)

VIO 0,028 (0.013) 0012 (LO1Y) — 1.10 <03 2.20 _

RIND 0,032 (L014) 0.000 (V.O10) 704, —_ <3 OR 368 (0.13)  0.02 (0.01)

LI/ISN0 0.076 (0.031) V0 (OOI0) 99 — - 0.70 I8 (011) 008 (o)

WSRO 0N (0.038) 0.004 (0.007) —- - - 0.80 3L10 (L13) 009 (0.04)

3 As measured in liquid passing through 0.45 micron membrance filter.
3As measured on solids retained by U.4S micron filter
€Counting uncertainities shown in parentheses for plutonium analyses.
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Table (G-31. Number of Results abuve the Analyticar | (17p for Organic (Cnmpounds /i,
Surface Water and Groundwaters from Perimetes «-  (in-Site Jacatiunc

(NonefMuent and Effluent A/4a:)"

Date

Perimeter Stations
Los Alamos Rescrvoir

Guaje Canyon
Frijoles

La Moesita Spring
Sacred Spring
Indian Spring

On-Site Stations

Test Well 3

Test Well DT-5A
Test Well 8

Test Welf DT-9
Test Well DT-10
Canada det Bucy
Pajarito

Number of Compounds Analyzed

Wates Canyon at Beta

PCO-
PCO-2
PCO-3

Fffluent Release Areas

Acid-Pueblo Canyon

Test Well 1A

Weil LA-1B
Well LA-2
Well LA-3
Well LA-S
Well LA-6

Otow) Well Fleld
Well O-1
WellO-4

N

lyzcd in cach scl.

Water Supply and Distribution System
Los Alamos Well Field
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* Table G-32. Locatisns of Soil and Sediment Sampling Stations

Latitude lLongitude
or North-South  or Fast-West Map
Station 3 Coordinate Coaordinate Designstion®
Regional Sediments
Chamita 36°05° 106°07° —
“nhudo 36°12° 106°58° —
(WY 35°82° 106°08° —_
Landia SO60 E490) —
Pajarito SINS E410 —
Watcr S237 E388 —_
Ancho S)5 E335 -
Frijolcs $37¢ E238 —
Cachiti 38°37 106°19° —_
Bemalillo sar 16°36° —_
Jemies River 3scw” 106°44° —_—
Perimeter Sedimenits®
Guajc at SR -4 N13§ E480 12
Bayo at SR-4 N1Oo E435 13
Sandia at SR-4 NO25 ENs 14
Mortandad at SR-4 S030 E350 15
Cahada del Buey at SR-4 SO%0 E360 16
Pajarito at SR-4 $105 E320 17
Pottillo at SR-4 S136 E28S I8
Fence at SR-4 S139 E280
Walcr at SR-4 S170 E260 19
Indio at SR-$
Ancho at SR-4 $28$ E250 20
Frijolcs at National Monument S2R0 EIRS 21
Hecadquartcrs
Effluent Release Area Sediments
Acid-Puchle ('lﬂ’ﬁﬁ
Acid Weir Ni28 EN70 22
Puchin | NI Eoxs 23
Pucblo 2 Ni20O El4s 24
Hamilion Bend Spring NS E28S 25
Puchio 3 NI9O E31S 26
Pucblo at SR-4 NOT0 E3S0 27
DP=L.os Alamas Canyon
DPS-} Nira) E160 28
DPS.4 NOTS E205 29
Lavs Alstnos ot Bridge N9 EO20 30
Los Alamos at £.AO- NORO E120 k}|
Lan Alatnor. a1 GS-3 NO7S E200 32
s Alamos st LAO-3 NO7S E215 kX
Los Alamos a1t L AO-$5 NO6S E270 34
Los Alamies 4t SR-4 NO6S E355 35
Los Alamos at Totavi NO6S E405 36
Los Alamos at LA-2 N12§ ESID 37
Loss Alamios at Otowi Nion ESan n

(s-43

~




LOS ALAMOS NATIONAL LABORATORY
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Table G-32 (Cont)

Latitude Longitude
or North-South  or Fast-West Map
Station Coordinate Coordinate Designation®

Effluent Release Area Sediments (Cont)
Mortandad Canyon

Mortandad ncar CMR Building NOG6O EO36 »
Monandad west of GS-1 NO4S E09S 40
Mortandad a1 GS-1 NSO E10S 41
Monandad at MCO-§ NO35 EI55 42
Moartandad at MCQ-7 NO25 E190 43
Mortandad at MCO-9 NO30O E215 44
Mottandad at MCO-13 NO1S E250 4>
Regional Soils
Rio Chama 36°05° 106°07° —
Embudo 36°12° ' 105°58° -—
Otowi 35°52° 106°08° —
Near Santa Cruz 35°89° 105°54° —
Cuochiti 35°371° 1067197 . -—_
Bemalillo s 106°36° —
Jemer ' s 106°44° —_
Perimeter Sails :
Los Alamos Sportsman Club N230 E215 S!
North Mcsa N134 E168 S2
TA-# NO&O w075 S)
TA-49 Si6s ENRS S4
White Rock (cast) S085 . E3NS S5
Tsankaw) NO2O E30 S6
On-Sue Soils
TA-21 NO9S El140 s?
Eastof TA-53 NOSI E218 S8
TA-50 NO3S EMS S9
Two-Milc Mesa N02S EO30 S10
East of TA-54 SOR0 E295 S
R-Site Read East SO42 E103 S12
Potrillo Drive S065 E198 sSi3
S-Sitc S3s wn2s Si4
Neat test well DT-9 S150 E130 S1s
Near TA-33 $245 E2S St6

*Sail sampling locations are given in Figs. 1S and 20, scdiment sampling locations, in Figs. 13
and 21.

"The five sediment sations on Potrillo, Fenee, Indio, Watcr, and Ancho Canyons located at State Road 4
are considered perimeter stations because all iaboratory facilitics are located west of State Road 4. Eight

additional sediment sations arc located at the conflucnee of the Rio Grande aad the (ollowing major -

canyons: Sandia, Cafiada Ancha, Mortandad, Pajarito, Water, Ancho, Chaquihui, and Frijolcs.

/

[FERR)



¥y )

-

Tabir 3. Ruttechunitei Anstnes of Regional Soils and Sediments®

Gross
- R L 4 Vval Ursnium mpy vuepy Gamma
Location I adt™ U o VS T ] (pCUg) (PCUY  (countuming) _
Soils
Chamita ST G () In (03) 0.104 (0.007) 0.092 (0.007) 1.5 (0.9)
Embudo o) W=D () 21 6Q) 0.000 (0.001) 04613 (0.002) 1.3 (09)
Owowi y 3 (3> M) 28 n.3) 0.001 (0.000) 0.023 (0.002) 20 {(0.4)
Near Sasta Cruz Lake e L v i) 103 0.000 (0V.000) 0.016 (0.002) 08 (09)
Cocbiti N S 3 i L (02) 0.000 (0.004) 0.008 (0.00,) 05 (049)
Beralillo G 03 P S | 1> (0.2) 0.000 (0.004) 0.001 (0.001) 0.8 (0.4)
Jemr: 034 (0.3) FhoaliEE 1 KD 20 (02) 0.003 (0.004) 0.001 (0.001) 08 (0.4)
Maximum 08 (03) ST h0al) 6 (04) 0.104 (0.007) 0.092 (0.007) 20 (049)
Sedimenis
Rio Chaa A
Camin - .13 (0.09 - 0.000 (0.000) 0.001 (0.001) 4.0 (06)
Rio Graade A
Embudo — .12 (0.6 —_— 0.001 (0.001) 0.002 (0.001) 4.5 (0.6)
Qowi - 0.71 (0.34) —_ 0.001 (0.001) 0.003 (G.001) 31 (05)
Sandia 03 (03) 0.24 (0.09) 2.7 (0)) 0.000 (0.001) 0.002 (0001) 1.7 (0.9)
Pajarive 03 (03) 0.22 (0.10) 33 (0y) 0.001 (0.001) 0.003 (0.001) 1.6 (0.4)
Ancho 0.3 (03) 0.22 (0.ux) 2.5 (03) 0.000 (0.001) 0.004 (0.001) 1.2 (09)
vrijoles 0.4 (0.3) 0.14 (0.10) 32 (03) 0.000 (0.000) 0.002 (0.001) 24 (05)
Bermalillo - 0.13 (0.08) - 0004 (0.001) 0.004 (0.001) 4.7 (0.6)
Jemez River
NeatJemez -_— 064 (0.41) - 0.004 (0.001) 0.003 (0.002) $1 0.7
Maximum 04 (03) 0.71 (0.49) 33 (03) 0.004 (0.001) 0.004 (0.001) S1 (0.7)

*Samples were collected in April-October 1990; counting uncertainties are in parentbeses.

N
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Tuble G-34. Radivchemical Anal: s of Perimeter Sedircents®

\_

Samples were collected in May-Onober 1990; counting uncertaintics are in parcntheses.

Gross
M 1nCs Total Uranium 1upy ntepy, Gamma
location (104 uCvml.) (pLivg) (LR pCip) (pCig (covnti/min/p)
Perimeter S ediments
Guaje at SR-4 0.8 (0.2) 0.70(0.12) 270.3) 0.000(0.000) 0.001 (0.001) =0.6 (0.3)
Bsyoat SR-4 09 (09) QOKX(6.10) 2.7(0)) 0.002(0.001) 0.003 ((.002) -0.4(0.9)
Sandia at SR-4 04 (0.2) 010 (D.N) 4.1 (0.9) 0.013(0.002) 0.069 (0.00S) 0.4(0.9)
Mortandad at SR-4 09 (Y 0.19 (10.07) 2.5(0.2) 0.004(0.002) Q.003 (0.002) 0.40.9)
Cadada del Buey at SR-4 1.7 (0.Y) 0.22 (0M) 1.3(0Y) 0.00240.001) 0.002(0.002) ~-1.0(0.9)
Psjanito at SR-4 09 (.Y 0.11¢0.11) 2310.0) 0.001 (0.001) 0002 (0.001) 0.5 (1.9)
Potnillo at SR-4 1.1 (u3) 0.330.0) 2.4(02) 0.002¢L.1) 0.002 (0.001) 0.3(0.9)
Fence at SR-4 1.0 (0.9 0.30(0.12) 03 0.001(0.000) 0.013(0.002) 0.5 (0.4)
Indio at SR-4 1.7 (0.3) <011 (000 LR {0.2) 0.000 (0 (i) 0.003 (0.000) -1.4(0.9)
Water at SR-4 22 (.Y 0.8 (U7 1.5 (0.2) 0.000(0.001) 0.002 (0.001) ~1.9(0.9)
Ancho at SR R.2 (09) 038 (0. 1.5(0.Y) 0.000(0.001) 0.002 (0.001) -1.2(0.9)
Frijoles at Baidclict 0.8 (0.3 0.15(0.10) $.20.8) 0.002 (0.004) Q.006 (10.001) 4.7(0.6)
Sandia at Rio Ginmde 08 (0.)) 0.04 (0.0X) 1.6(0.2) 0.002(0.001) 0.0330.003) 0.2(04)
Caiada Ancha at Rio Grande 0.4 (0.3) 0.07(0.07) LS. ©.000 (0.000) 12.001 (0.001) ALK (0.9)
Mortaadad at Rio Grande 0s (0.3) 0.11 (0.09) 1.0 0.000(0.001) 0.001 (0.001) 0.70.9)
Pajarito at Rio Grande 0.s (0.Y) 0.11 (V.09 230 0.004(0.001) 0.017(0.002) -0.2(0.9)
Water at Rio Grande 0s (wy) 0.11 (0.W) 1.2()) 0 000(0.000) 0.002(0.001) 0.2 (0.9)
Ancho at Rio Grande 0.} (.Y 0.83 (0.09) 39 (y) 0.00040.001) 0.008 (0.001) 2.6(0.5)
Chaquihvi at Rio Grande 0.8 (0.3 0.17(0.09) 24(.2) 0.000(0.000) 0.003¢0.001) 0.1 (0.9)
Frijoks at Rio Grande 0.2 (0.3) 0.16 (0.09) 29(0.3) 0.061(0.001) 0.008 (0.001) 1.8(0.9)
Maximum 8.2 (09) 0.70(0.1) $.2¢0.5) 0.014(0.002) 0.069(0.008) 4.7 (0.6)

™
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Table G-35. Trace Metaks (total) in Perimeter Sodiments (micrograms/gram)®

AR As Ba Cd Cr Hg Pd Se

Location

Perimeter Sediments
Guaje at SR-4 09 0.32 kL) 4 6 0.025 200 012
Bayo at SR-4 't 19 o 4 14 0.025 200 (1l
Pucblo at SR-4 .S 0.25 90 4 4 0.028 20.0 0.2?
Los Alamos at SR-4 1.2 0.24 123 4 4 0.025 200 0.14
Sandia at SR-4 09 22 120 4 9.1 0.028 200 0.13
Mortandad at SR-4 1.8 0.6} 160 4 9.1 0.025 20.0 0.13
Cafada del Buey at SR-4 0.5 02 s L 4 0.025 2.0 15
Pajarito at SR-+¢ 0.3% 03 220 4 4 0.028 200 0.05
Potnllo at SR 0.5 omn 180 | 9.1 0.025 220 0.05
Fence at SR-4 0S 08 250 4 N2 0.03 20.0 0.08S
Indio at SR-4 0.S 2.1 270 4 98 0.025 0.9 0.1
Water st SR-4 oS 022 210 4 4 0,025 200 0s
Ancho at SR 0.5 0.33 200 ] 44 0.025 200 0.08
Detection Limit 0.> 1.0 100 3 4 0.025 20 0.5

SSampies were collected in May-October 1990;
bAnalyses are for total abundance of selzcted metals in the sediment samples
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Table G-36. Radiochemical Analyses of On-Site Soils and Sediments®
Total Gross
H osr 10y Uranium Dapy i1nepy AW Gamna
Location (104 uClmlL) PpClp _ _ (pCip) wgR  (pCip (pCip (pCUR) __ (counts/min/g)
On-Site Soils
TAY 36 (0S) - 0.42 (0.13) - 0.002 (0.001) 0,001 (0.001) — 33 (0.5)
Eastof TA-S3 45 (06) — 0.68 (0.12) — 0.003 (V.OO1) 0.056 (0.004) —_ 3.3 (09)
TA-S0 26 (04) - 1.90 (0.64) — 0.004 (0.001) 0012 (0.002) — 2.8 (0S)
Two-Mile Mesa 0.2 (0)) - 0.30 (0.30) — 0.001 (0.001) 0.003 (0.001) — 33 (0S)
Eastof TA.S4 13 (09) - 0.10 (0.08) — 0.001 (0.000) 0.007 (0.001) — 3.2 (0.S)
R-Site Road 0.8 (03) - 18N (0.45) - 0.001 (0.001) 0,024 (0.003) — 3208 g
Potrillo Drive 1.1 (03) - 0.63 (0.12) —_ 0.001 (0.001) 0.022 (0 0O3) — 38 (06) g @
S-Site 03 (0)) —_ 1.03 (0.42) —_ 0.001 (0.001)  0.002 (0.001) -— 1.9 (0.9) gg
Near test well DT9 06 (03) —_ 093 (0.43) —_— 0.000 (0.000) 0.008 ((-.001) — 40 (06) Z£3
Near TA-33 130 (1.0) - 030 (0.08) - 0.001 (0.001) 0.007 (0.001) —_ 39 (06) 2;:2
Maximum 130 (1.0) - 190 (064)  — 0004 (D.O01) 005 (0.004) - 4.0 (V6) 'cu?'g‘
: 27
Sediments from Effluent Release Areas e
Acid-Puebio Canyon R4
Acid Weie 0.3 (0.3) - 025 (0.09) 1K (0.2) 0.043 (0.007) $170 (0.277) - 48 (06) 9 g
Pucblo 1 03 (0.3; - 0.19 (0.08) 3.1 (03) 0083 (LOOY) 0.563 (0.023) — 33 (05) 3¢
Pueblo 2 30 Q) — 0.32 (138) 18 (02) 0.004 (V.OO1) 0453 (0017 - 1.9 (04) g3
Hamilon Bend Spring 0.7 (0.3) — C68 (038) 3.5 (04) 0002 (0.001) 0.210 (0.010) — 5.0 (06)
Pueblo 3 04 (03) — 0.12 (0.07) 29 (03) 0000 (V.OOV) V004 (0.001) — 24 (05)
Pucblo at SR-4 0.0 (0.3) - 0.43 (0.41) 40 (04) 0015 (L.OO2) 0810 (0.027) — 7.2 (08)
Maximum 30 (20) —_ 068 (0.38) 40 (04) 0054 (0.004) 5.170 (0.277) - 7.2 (U8)

%
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Table (;-36. (Coat)

~

Ht-t)

Total Gross
A wsr s Uranium Lepy Waepy, UiAn Ganma
Lacation (10-¢uCiimly (pip (pCiR) g  (pCip (pCip (PCVR)  (count/min/g)
Sediments from Effluent Release Areas (Cont)
DP—Los Alamos (‘snyon
DP Canyon at DPS-1 — 026 (0.17)  0.16 (VO8) 2.0 (0.2) 0008 (Q.O04)  0.020 (D.002)  0.056 (0.003) 1.8 (0.9)
DP Canyon at IS4 - 097 (0.29) 14} (0.23) 2R (0.3) MK (D.O0Y) OO (O.00S)  0.171 (0.008) 30 (1.5)
Las Alanuw Canyon at Rndge — 021 (0.16) QK (0.11) 2.3 (1.Y)  0.002 (DOOG)  0.002 (V0L 0007 (VOO1) 1.5 (09)
Los Alamos Canyon at LAO-Y  — 0.07 (U.19) Q.21 (0.12) 2S5 (0.2) 0007 (VIOT) 0153 (D.O0K)  V.007 (V.001) 29 (0S)
Los Alamos Canyon at GS- —_ 017 (LIX) 006 (00O7) 2.7 (13) 0012 (0.002) 0.073 (0.00S) 0.012 (0.002) 37 (vS)
Los Alames Qanyonat LAO-3}  — 0.7 (0.19) 118 (0.19) 24 (0.2) 0024 (0.003) 0.0 (0.006)  0.149 (0L00K) 248 G
Los Alames Canyonat LAO-4S — 093 (03 123 (0.20) 2.1 (0.) 0023 (0002 0.072 (0.00S)  0.103 (0.UW) 20 (V9
Los Alame< Canyon at SR-4 — 0.32 (0.4S) QRS (A7) 2.0 (0.2) 0020 (VOO 0.083 (0.004)  0.066 (1.006) 16 (049)
Los Alamos Canyon at Toavi  — 0.12 (0.16) 002 (VOY) 1.7 (V.2) 0000 (0.OD4) 0.016 (V.00  L.OOY (V.001) 1.4 (0.9)
Los Alamos Canyon at LA-2 - 0.1 (0.17) 011 (0.10) 19 (0.2) 0001 (0.001) 0.026 (V.002) 0008 (0.001) 1.3 (09)
Los Alamos Canyonat towi — 0.3 (027) 011 (007) 21 (0.2) 0000 (0.004) 0.149 (0.007)  0.021 (0.002) 20 (09)
Maximum - 097 (0.24) L&Y (N.23) 2R (L.}, 0028 (0.003) 0183 (VLOBK)  0.171 (V.O0K) 3.7 (0.9)
Mortandad Canyon
Morandad at CMR Building - 093 (0.21) 015 (VO 19 (0.2) 0043 (0.011) 0.000 (V.000) 0,064 (0.088) 6.5 (0.7
Mortandad west of GiS-1 - 033 (0.19) G2} (041) LS (0.2) 0017 (0010) 0.012 (0.007)  0.128 (0.UNS) 09 (0.9)
Mortandad at GS-1 - 0.90 (0.20) 7.4 (3.12) 3.1 (03) 7.480 (0.282) 16.800 (0.596) 31.000 (4.700) 6R.0 (7.0
Mortaadad 3t MCO-$ -— 237 (L.Y) LOX (0.18) 1.8 (0.2) 3.0 (0.133) 10400 (0390) 14.200 (2.140) 14.0 (1.0)
Mortaadad at MCO-? - 08D (U.19) 338 (0.62) 21 (0.2) 2450 (0.110) 3.590 (0.151)  4.450 (0.680) 140 (1L.0)
Mortandad at MCO-9 - 0.41 (0.19) 041 (0.10) SO (0.5) 0008 (0.0OS) 0011 (VO09) 0226 (0.113) 4.1 (V.6)
Mocaadad at MCO-13 —_ 050 (0.20) L7 (047) 23 (0.2) 0004 (0.005) 0.024 (0.008) 0.043 (0.0KRS) 1.2 (09)
Maximum —_ 237 (A} 27.30 (4.12) SO (0S)  T.O(L.282) 16800 (0.596) 31.000 (4.700) 68.0 (7.0)

\_

*Samples were callected in May 190, counting uncertaintics are in parentheses.
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/ Table G-37. Trace Metak in Solution Extracted from On-Site Sedinuents®

st

Location Ag As Ba Cd Cr Hg Pb Se
Sediments from Effluent Release Areas

Acid-Pueblo Canyon
Acid Weir 0.01 0.002 0.02 0.04 0.08 0.0002 0.2 0.001
Puebio | 0.01 0.0028 0.04 0.04 0.08 0.0002 0.2 0.001}
Pueblo 2 0.01 0.002 0.01 0.04 0.08 0.0002 0.2 0.001
Hamilton Bend Spring 0.01 0.002 0.02 0.04 0.08 0.0002 02 0.5
Pueblo } 0.01 0.002 0.12 0.04 0.08 0.0002 0.2 0.001
Puebio at SR-4 0.0 00042 003 0.04 0.08 0.0002 0.2 0.001

DP—Los Alamos Canyon
DP Canyon at DPS-1 0.0 0.002 0.1 0.06 0.08 0.0002 043 0.001
DP Canyon st DPS-4 0.01 0.002 0.14 0.06 0.08 0.0002 04 0.001
Los Alamos Qanyon at Bridge 0.0} 00021 008 0.06 0.08 0.0002 LR 0.001
Los Alamos Canyon at LAO-1  0.01 0.002 0.06S 0.06 0.08 0.0002 04 0.0G1
Los Alamos Canyon at GS-1 0.01 0.002 0.16 0.06 0.08 0.0002 04 0.001
Los Alamos Canyon at LAO-3  0.01 0.002 0.14 0.06 0.08 0.0002 0.4 0.001
‘Los Alamos Canyon at LAO-4.5 0.01 0002 0.12 0.06 0.08 0.0002 0.3 0.001)
Los Alamos Canyoa at SR-4 0.01 0002 003 0.06 o.u8 0.0002 0.4 0.001
Los Alamos Canyon at Totavi (001 0.002 0.14 0.06 0.08 0.0002 04 0.001
Los Alamos Canyon at LA-2 0.01 0.002 0.16 0.06 0.08 0.0002 0.4 0.00¢
Los Alamos Canyoa at Otowi 0.0} 0.002 0.14 0.06 0.08 0.0002 04 0.001

Mortandad Canyon
Mortandad at CMR Building 0.01 0.002 0.12 0.000 0.02 0.0002 0.08 0.0C1
Mortandad west of GS- 1 0.01 0.002 0.67 0.009 0.02 0.0002 0.14 0.001
Mortandad at GS-1 0.01 0.002 0.11 0.009 0.02 0.0002 0.07 0.001
Mortandat 3t MCO-$S 0.01 0.002 0.11 0.009 0.02 0.0002 0.07 0.001
Mortandad at MCO-? 0.01 0.002 0.2 0.009 0.02 0.0602 0.07 0.001
Mortandad at MCO-9 0.01 0.002 0.02 0.009 0.02 0.0002 0.08 0.001
Mortandad at MCO-13 O} 0.002 0.006 0.009 0.02 0.0002 0.14 0.001
Extraction Procedure
Toxic Threshold $.0 se 100 1.0 50 20 S0 1.0
Detection Limit 0.00S 0.002 0s 0.M 0.04 0.002 0.05 0.001

\ *Analysis (mg/L) by EP Toxicity methods; samples were collected in May 1990.
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Table G-38. Radiocheinical Analyses of Sedimvnts from Reservoirs on the

16-0

Rio Chama and Rio Grande®
Total Gross
| »Sr I1Cs Uranivme NPy 2epy; MAm Gamma
Location (104 uCiiml)  (pClp) (pCip (%4 ) (pClp) (pCip) (pCUR) _ (countymin/g)
Abiquiu Reservoir
Upper 00(0.2)  0.10(0.20)  0.23K0.088) 2.4(0.2) 0.0001 (0.0001) 9.0008 (0.0001) 0.0019 (0.0011) 0.7 (0.4)
Muddle 03(0.2) 0.31(0.20) 0.325(0.101) 2.5(0.3)  0.00022(0.00006) 0.0037 (0.0002) 0.0034 (0.0009) 0.9 (0.49)
Lower 02(0.2) 0.49 (0.20) 0.IRR(0.094) 29(0.3) 00001 (0.0001) 0.0034 (0.0004) 0.0043 (0.0011) 1.2(L49)
Maximum 0.3(0.2) 0.49(0.20) 0.325(0.101) 2.9{0.3) 0.00022(0.00006) 0.0037 £0.0002) 0.0043 (0.0'Y 1.2{NY)
Cochifi Reservoir
Upper 0.0(0.3) - 02%0.12) 2.9(03) 0007 (0.0001) 0.0209 (0.0011) 002 (0.004) 1.6(0.4)
Middle 0.2(03) _— 0.55(0.13) 46(0.4) 0.0011(0.0001) 00225 (0.0014) 0.016 (0.002) 3.1 (0.5)
Lower 0.0(03) - 0.40(0.09) 38(0.4) 0.0016(0.0001) 00093 (0.0004) 0.011 (0.002) 3.0(0.S5)
Maximum 0.2(03) - 055(0.13) 46(04) 0007 (0.0001) 00225 (0.0014) 002 (0.004) 3.1(0S5)
Background (1974— 1986)® — 087 0.44 44 0.006 0.023 —-— -

*Samples were collected in June 1990; counting uncertaintics ate in parentbeses.
*Background, upper limit (Purtymun 1987a).

N
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LOS ALAMOS NATIONAL LABORATORY

/ ENVIRONMENTAL SURVEILLANCE 1990 \

Table (;-39. Number of Results above the Analytical 1.0Qs
for Organics in Sediments from
Regional and Perimeter Locatiuns

iype of Organic Compound
Volatile Semivolatile Pesticide Herbicide e

Number of Compounds
Analyzed 68 7 19 2 4

Regional Sediments
Rio Chama
Embudo
Otowi
Santa Cruz
Coachiti
Bermnalitlo
Jemes

SO QO e Q-
Q v ! BT e - oW
o0 CQOCO
S oeocCcoCe
[~ 20—~ - B~ Y — N -]

Perimeter Sediments
Guajc at SR-4
Bayo a1t SR-4
Sandia at SR-4
Moantandad at SR-4
Canada dc Bucy at SR-4
Pajatito at SR-4
Potrillo a1 SR-4
Fence at SR-4
Indio at SR-4
Water at SR-4
Ancho at SR-3§
Frijolcs at National
Monument Headquarters

coocQoCcCoC20Q0
—-0QCQOCCCoOCOOCO
(- -~ - - - I - I
ocoocococoo0OoOQO0O
- - R R A K]

Effluent Release Area Sedimynts
Acid-Pueblo (Canyons
Pucblo ut SR-+ 0 0 0 0 4]
DP-1.0s Alamos Canyons
Los Alamos ai SR-4 o 0 0 o 0

(-2
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Table C-30. Rad:uchemical Analyses of Sedimeats from an Active Waste Managemeat Ares (TA-54)®

\

Gross
i INCy Total Uranium mpy N8Py Ganms

Location (104 uCiiml) (pCip) (ug/p) (pCig) (pCip (countymin/g)
Station Number

1 2340(2.0) 0.02(0.07) 1.6(0).2) 0.002(0.001; 0.003(0.001) 2.2(05)

2 23.0(2.0) 0.050.07) 2.7(03) 0.008(0.002) 0.026(0.004) 3.7(0.5)

3 NRO(V.0) 0.05(0.07) 2.3(0.2) 0.004(0.001) 0.012(0.002) 3.7(0.6)

4 S4(S8.0) 0.37(0.09) I.8049) 0.005(0.001) 0.021(0.002) 3.0(0.5)

s TN 0.10.08) 2.2(0.2) 0.006(0.002) 0.017(0.002) 4.3(0.6)

6 ARH4.0) 0.0R(0.06) 2.3(0.0) 0.006(0.001) 0.020(0.002) 3.1(0.5)

7 H4.0) 0.01(0.07) 2.1(0.2) 0.005(0.003) 0.029(0.003) 3.40.5)

s 43)4K4.0) 0.14(0.08) 2.2(03) 0.003(0.002) 0.013(0.003) 3.6(0.5)

9 49.0(5.0) 0.08(0.07) 2.3(0.2) 0.003(0.001) 0.013(0.002) 3.8(0.6)

< Maximum concentration ARO(9.0) 037(0.09) 35(04) 0.008(0.002) 0.029(0.003) 43(0.6)
Background (1974—1936) 72 0.44 44 0.006 0.023 79
Maximum coacentration as 3
perocatage of background 1200 84 86 133 126 54

Analytical limits of detection o7 0.t 03 0.002 0.002 0.1

N

1Samples were vollected in August 1990; counting uaceraintics are in pareatheses.
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Table G-41. Summary of Radiuchemical Analyses of

~

Sediments from TA-49
Gross
S M 3¢, Total Uranium 38py, 9.340p, Gamma
Station (104 uClmL) (pCip) (mg/p) (pCip) (pCip) (counts/min/L)
A-l 210 Q0) OUR (0.09) M2 (0y) 0.00) (0.001) 0.002 (0.001) 31 (0.9
A2 5.2 (0.6) 0.18 (0.12) 2.2 (02 0.00S {.101) 0.003 (0.001) 1.4 (0,
A3 7.8 (0.9) 020 (0.09) 28 (03) 0.000 (0.007) 0.002 (0.001) 13 (0.9)
A 130 (1.0) 0.20 (0.12) 33 (03) 0.002 (0.001) 0.002 (0.001) 24 (0.5)
AdA &1 (09) 0.08 (0.08) IR (0.9) 0.000 (0.000) 0.002 (0.001) 2.1 (0.5)
AS 360 (4.0) 0.14 (0.12) 20 (0.2 0.001 (0.001) 0.001 (0.001) 0.5 (0.9)
Ad 100 (1.0) 0.16 (0.09) 28 (0.2) 0.000 (0.000) 0.004 (0.001) 1.7 (0.9)
A7 2.0 (L0) 0.20 (0.12) 2.4 (0.2) 0.001 (0.001) 0.003 (0.001) 1.5 (09)
A8 100 (:.0) 0.11 (0.08) 2.7 (0.3) 0.003 (0.001) 0.002 (0.001) 21 (0.5
A9 160 (2.0) 021 (0.13) 2.0 (0.2) 0.001 (0.001) 0.003 (0.001) 1.8 (0.9)
A-10 28 (09) 0.03 (0.08) IR (09) 0.002 (0.001) 0.002 (0.001) 3.4 (0.5)
Al 6.6 (0.X) 0.23 (0.12) 34 (0Y) 0.000 (0.000) 0.004 (0.001) 29 (0.5)
Scdiment background
T (19784—1986)° 0.44 443 0.006 0.023
2Sec Puntymua (1987a).
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Tahle G-42. Truce Metals in Solution Extracted from

Sediments at TA-49 (mg/L)
Be Ni
total CN
. Ag As Ba Cd Cr Hg Pb Se appg  wpl
i \traction priwedure ,
loxic thresdol ) S0 so i 1.0 se 20 $0 10 N/A N/A
Linuts o detection CO08 0.002 0.8 0.01 0.04 0.002 0.08 0.001 0.01 0.01
Suthiors
A-L X ]} 0002 " 0.08 0.1 0.0002 1.0 0.001 0.0008 0015
AL o0 Q002 IR o0us 0.1 0.0002 1.0 0.001 0.0005 0.02
A3 001 0002 LX) ) w08 0.1 0.0002 1.0 0.001 0.0008 0.012
A 0.0t 0.002 a2 ons 0.1 0.0002 1.0 0.003 0.0008 0.01$
AN ool 0.002 0 o s 0.1 0.0002 I 0.00t 0.000S 0.018
A-S col 0.002 0.0n o 0.t 0.0002 1.0 0.001 0.000S 0.015
A o 0.002 0.1 s 0.1 0.0002 1.0 0.001 0.0005 0.018
A2 0.0t 0.002 02 0.1 0.0002 1.0 0.001 0.0005 0.012
AX 0.01 0.002 *AN R 0.1 0.00012 1.0 0.001 0.0005 0.018
AN 001 0.002 0.l . 0.1 v.0002 10 0.001 0.000$ 0.0t
A0 0.0l o002 oi1s U 0.1 0.0002 1.0 0.001 0.0008 0.01%
AL om 0.002 0.1 s 0.1 0.0002 1.0 0.001 0.0005 0.01s
Maimum 0.0 0002 0.18 0.us 0.1 0.0002 1.0 0.001 0.0008 0.01$

=

*BLD = helow limits of delection.

-

N/A

0.01

0.1
0.1
0.1
0.1
0.1
0.3
0.1
0.1
0.1
0.1
0.1
0.1

o.m
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Teble G-43. Number of Results above the Analytical 1.OQ for
Organic Compounds in Sedimeats from TA <49

Type of Qrganic Compound

Volatlle

Semivolatile Pesticide Herbicide

PCB

Yy 1)

Number of Compounds
Analyzed

Stations

A-l
A2
A3
A<
A-A
AS
Ab
A.ﬁ
AR
AY
A-10
Al

2

~4
-
-
L
9

CCcCoocceocececeecsec e
cCoOoocCcoOoCcecaocececss
o000 eCOLCOCC eSO

co
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LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

Tahle (:-44. Locations of Beechives

: North-South Fast-West
Station Coordinate Coordinate

Regional Stations (28 - 44 km), Uncontrolled Areas
1. Chimayo - -
13. San Pcdro - -—

Perimeter Stations (0 - 4 km), Unconirulled Areas

2. Northern Los Alamos County N18o w020
3. Pajanto Acses S210 E380
On-Site Stations, Controlled Areas

3. TA-21 (DP Canyon) NG9S E180

5. TA-50 (Upper Mortandad Canyon)  NO4O E09S

6. TA-53 (LAMPF) NOSO E220

7. Lower Mortani$ad Canyon NO20 E18S

8. TA-8 (Anchor Site W) S020 wo06S

- 9. TA-33 (HP-Siic) $260 E26S
10. TA-54 (Arca C) NO0SO E220
11. TA-9 (Anchor Sitc E) S00$ w040
12. TA-15 (R-Sitc) S020 E06S
14. Near TA-49, Frijoles Mesa S160 El08
135. TA-16(S-Sixd S0sS w080

G
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Table G-4S. Radioouclides in Local s0d Regional Produce Collected During the 1990 Growing Season®

*There are no concentration guides for produce.
*Counting uncertainties are in parentbeses.

M »sr Ursaium Lapy, IN1%py M Cs
(pClVml) (10-3pCldry p (ag/dry p 103pCidryp (10-3pCldryp (10'pCiidry g

Espeilols

N 13 & 12 12 12 12

Mean 06 19 $.4 69 4.2 %

Sud dev 03 19 1) n 7.7 84

Minimum 0.0 (03)® 1.51249) 06 (0.1) =138 (06) -7.3 (0.3) -1 (J0)

Maximum 1.0(0.3) 3 (220) 10.2 (1.0) 9 (W) 20.7 (17.7) 231 (262)
Sen lidefonso

N R 3 3 2 3 3

Mecas 0.7 1?7 15 1.2 8 143

Sud dev 0.2 17 248 L& 3 139

Miaimum 0.8 (03) 13 Q) 0.7 (0.1) 0o Q.9 36 (2.2) I8 (5))

Maximum 09(0.)) M (4.5; 8.7 (4.9) 2.5 (17.2) 13.6 (13.8) 292 (256)
Cochiti/Sento Domingo

N i2 11 13 13 13 13

Mcan 0s 14 7 - » 165

Sud dev 02 16 4.5 99 71 144

Minimum 0.2(0.3) 03 (1.8) 0.4 (00) 218 (36) 43 Q2 2.7(30)

Maximum 0R(0.J) 4.8 (6.9) 178 (1.8) 18.7 (21.9) 239 (239.0) 313.3279)
Los Alamas/White Rock

N s 7 16 1S 1s 1

Mean 10 13 LN | 17 by 157

Su dev 0. 9.6 3s b | ] 186

Minimum 0.2(0J3) 1.2 (3.6) 1.7 (0.2) no Q) -3 (2.2 29 (26)

Maximum 2.1(049) 27 (19.0) 136 (1.9) 7 (Mmym 178 (64.9) 733 (1Y)
On-Site

N ? 2 7 6 6 ?

Mean 18 68 6.} 24 10 36

Sud dev 14 s\ k) 30 2 6

Miaimymn 25(03) 32 (1.0) 14 (0.1) 00 (X9 -16  (0.0) =31 (33)

Maximam 4.0(0.5) 10 (4.0) 100 (1.0) ™ (S6.0) 0 (363) 121 (&)

A
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LOS ALAMOS HATIONAL LABORATORY
ENVIRONMENTAL SURVEHLANCE 1990

‘Table (:-46. Radionuclides in Vish.®

\

\_

*Counting unccrtaintics arc in parenthescs.
Data arc from 1990,
‘Data arc Irom 1986~ 1989,

G-k

wsr 197¢°y Uranium Lapy iopg
10 '%pCidyw 10 plidnw  (awdryw (103 pCidry g (v * pCidry w
Catfish
;\Mqolu"
N 1} 13 11 11 11
Mcean 44 268 6.5 5 3
Std dev k] | R X2 06 10 ]
 Minimum 2 () -9 (5%) 0.7 (U.1) -7 () 0 (2)
Maximum s (1) 927 (748) 123 (1)) 27¢3Y) 16 (32)
Cochiti®
N 12 12 12 12 |
Mcan 16 178 59 3 -n2
Std den - 9 177 Jo 7 3
Minimuin $ () B (44) 1.4 (VY -8 () -6 (1)
Maximum 0 (4) 642 (383) 103 (1 13 (9 S (M)
Crappie
N 36 46 46 25 s
Mcan 116 22 1.7 2 5
Std dev (2 52 0.4 4 ]
Minimum 26 (2) =210 (120) 05 (1)  -14(11) -5 (t)
Maximum 500(25) 230 (170) 3.2 (0.3) 14(10) 14 (19)
Cochisi®
N 12 12 12 12 12
. Mean 76 203 49 5 7
Std dev 19 209 1.0 10 11
Minimum 38 (6) =32 (60) 3.6 (0.3) =11 (3) =5 (J)
Maximum 122(18) 496 (459 76 (0.7) 23(35) 35 (26)




LOS ALAMOS NATIONAL | ABORATORY
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Table (;-47. Selected Kadionuclides in Local and Regional Honey Collected During 19%9.*

*Counting uncertainties arc in parcntheses.
PLascated ncar the Met. tomers.

\‘bx'a!cd ncar th, camp ground

() %4y

M "Be 2Na $4Mn *Co MRI, B
Mation pCil)  (pUicl)  éptihy  pCil)  apCiL)  (pCil)  (pCil)
El Ranche ) 68 Je 2 b n A3
(3n)y (1 1)) ($00) {300) (1) 300y t3n)
Chimayo w0 180 -12 29 22 44 40
(3n) (1 Ttmy) ($00) (300) (110) ) RILT)
San Juan 200 - - - - - o
(34x1)
L Absmas 160 - — — — -— -
(M)
Lower Mostandad ] &40) 370 14 -2 44 33 2%
(400)) (1 70 (Hn) (3 (110) {164}) (300)
State Road 3 7100 R3 20 3 38 o h9
(NOO) (1 7Ny (400) 300) (110) (461) (2003)
Stat- Road 30 $18 29 22 52 L2 -19
(300) (1 T00) (30 (300 (1) {3660) (M)
TA-9 1300 kX[ 21 5% 26 41 45
{300) (! 700) (33) (30 (1 (<)) (V)
TA-1$ Iam 220 -4 59 15 8 16
(500 (1 70y (d0n)) {300y {110) (4641) (M
TA-16 2 64x) 380 =2 53 =20 -10 »
13003) (1 708 (S00) (300 (110) (364%) (300)
TA-21 31 s 52 ] i 11 82 L))
{3000) (1 700 {3) () (110) ($64)) (3nn
TA-33 55 (xxy -100 -9 -19 19 i 3
(6 N0)) (1 700y ($00) (300) (11 (460) {3y
TA-S0 7 100) 130 ! ) -15 -1 n
(RON) (1 700) (300) (3o (110 (460) (3my)
TA-55 73000 £ ~110 3 39 130 -13
(% Oi%) (1 70 (361°) (300) (110) (360, Uy
TA-54 3Tty 4 1 73 -4 -1 )
() (XNy) (3 700y (1) (3005) (314 (364)) t Uny)

.,
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Table G-48. Selected Trace Metals in Local and Regional Honey Collected During 1989.*

A ncertainty of the results is £10%. The density of honey is about 1860 g/L.
bLocated near the Met. tower.

SLocated near the camp ground.

Arsenic Beryllium Cadmium  Chromium Fluorine Lead Mercury Selenium
Station (bR Ggp) (g (gD (uglp) (ug/p)  (ngp) (ug/®)
Chimayo 0.1 <0.1 <50 <0.1 03 0.5 <0.2 <0.1
San Juan 0.1 <0.1 <50 <0.1 0.3 0.6 <0.2 <0.1
Los Alainos 0.1 <0.1 <50 <0.1 0.3 0.5 <0.2 <0.1
El Rancho <0.1 <0.1 <50 <0.1 04 0.5 <0.2 <0.1
Lower Mortandad 0.1 <0.1 <50 <0.1 0.2 0.4 <0.2 <0.1
State Road $® <0.1 <0.1 <50 <0.1 05 0.5 <0.2 <0.1
State Road 4¢ <0.1 <0.1 <50 <0.1 06 0.5 <0.2 <0.1
TA-9 <0.1 <0.1 <50 <0.1 0.7 04 <0.2 <0.1
TA-15 0.1 <0.1 <50 <0.1 0.7 0.6 <0.2 <0.1
TA-16 <0.1 <0.1 <50 <0.1 0.6 0.6 <0.2 <0.1
TA-21 0.2 <0.1 <50 <0.1 0.5 0.8 <0.2 <02
TA-33 0.1 <0.1 <50 <0.1 0.5 1.1 <0.2 <0.1
TA-50 0.1 <0.1 <50 <0.1 0.2 81.0 <0.2 <0.1
TA-53 0.2 <0.1 <50 <0.1 03 09 <0.2 <0.1
TA-54 0.1 <0.1 <50 <0.1 04 04 <02 <0.1

06681 JONYIUIAHNS TVINIANOHIANS
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LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

e

Tuble G-49. Selected Radionuclides in Local and Regionul Bees Collected during 1989, #

\

‘H Re 2Na $4Mn 57Co BRb I Uranium
Station (pC/L) _ (pCi/g)  (pCilg)  (pCilg)  (pCifpy  (pCilp)  (pCilg)  (ng/p)
E1 Rancho 700 480 024 0.1 0.08 e 0.18 14
(B00)  (78) (5.30)  (454)  (1L29)  (10°5) (3.03) (1.5
Chimago 200 276 -0.07 0.04 017 -0.15 0.17 20
(300) (7)) (484)  (419) (LI (9.49) 76)  (1.8)
Sun Juan 300 1101 0.22 0.21 0.08 0.45 0.1% 9
(300)  (72) (492)  (422)  (120)  (9.61) @281) (L))
Los Alamos 100 1041 =035 -009 0.25 0.57 0.07 14
Gy () (5200  (446)  (1.26)  (10.16) Q97)  (14)
Lower Mortandad 34 000 1.87 059 033 0.09 0.1 0.01 53
(4000)  (61) (410)  (351) (L)  (8.00) 233)  (3.0)
State Road 4° 8 600 0.66 003 012 0.14 0.08 008 33
(1¢00)  (73) (497) (4260 (121) (9.7 Q84  (3.0)
State Road 4° 5200 705  -036  -0.06 0.14 0.44 0.16 29
600)  (75) (S.11)  (438)  (1.24)  (9.97) 292) Q0
TA-9 1500 4.23 009 -0 0.04 0.65 010 31
B0y (59) (404)  (346)  (0.98)  (7.89) 30 (20
TA-15 780 000 5.37 042 -0 0.15 027 0.11 30
(20000)  (69) (4.68)  (401)  (L14)  (9.13) 267)  (20)
TA-16 1800 421 037 0.10 0.05 0.23 006 23
(400)  (59) (3.68)  (3.16)  (V89)  (7.19) @11  (.0)
TA-21 18 000 5.93 0.18 0.17 0.22 0.59 004 100
000) (57 (389)  (333) (V)  (7.59) 222) (5
TA-33 430 000 377 -54 -0.21 0.08 0.32 0.14 47
(40 000)  (84) (566)  (4.85)  (137)  (11.05) (323) (39
TA-50 199 000 340 -016  -0.12 0.20 0.11 0.00 37
(2000)  (66) (446)  (382)  (108)  (871) (255)  (3.0)
TA.53 3 300 000 829 4576 6.05 6.56 0.21 0.24 20
(300000)  (73) (149)  (057) (028  (9.71) (284)  (1.8)
TA.S4 1 800 000 3.10 0.45 0.04 0.19 0.26 0.03 24
(200000)  (74) (501)  (429) (1.22  (9.7)) (286)  (1.9)

2Counting uncertaintics arc in parenthescs.
PLocated near Met. Tower,
¢Located near camp ground.

/
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Table G-50. Selected Trace Metals in Local and Regionai Bees Collected during 1989.

Arsenic®  Beryllium* Cadmium® Chromium®  Fluorine® Lead® Mercury® Selenium®

Station (ng/R) (ng/p) (ng/p) _(ng/g) (ug/p) (ug/g) (ag/p) (ng/p)
Chimayo — — 19 — 1.8 —_ <3 —
San Juan <l <2 21 81 1.0 0.3 <3 <l
Los Alamos —_— —_ 22 - 1.2 — <3 —
El Rancho 170 <2 27 1.8 1.7 0.7 <3 <1
Lower Mortandad — — 29 —_ 20 — <3 -
State Road §¢ — —_ 15 - 1.1 — <3 —
State Road 44 — —_— 29 — 1.1 — <3 —
TA-9 180 <2 17 1.7 <0.1 0.3 <3 —_
TA-1S 100 <2 23 740 <0.1 1 <3 <l
TA-16 11 <2 21 100 <0.1 0.5 <3 <1
TA-21 9% <2 30 710 36 04 <3 —
TA-33 25 <« 32 140 1.7 03 <3 —
TA-S50 45 <2 6 150 2.1 03 <3 <1
TA-53 S <2 24 120 7.6 3 <3 —_
TA-54 90 75 19 235 1.1 0.s <3 —

*Data are from 1988; uncertainty of the results is £10%.
bData are from 1989.

“Located near Met. tower.

$Located ncar camp ground.

\
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LOS ALANOS NATIONAL LABORATORY

ENVIRONME: TAL SURVEILLANCE 1990 \

Table (;-51. Hazardous Waste Munugement Facilities
ut Los Alumos National Laburatory.

Inclusion in
Part B Permit
Application or

Technical Area Facility ‘I'ype <90-Duy Storage Interim Status
TA-3-29 Container storage (2 units) Yes Intesim status
TA-14 (2 units) Miscellancous unit Interim status
TA-15 Miscellancous unit Intceim status
TA-15-184 Miscellancous unit Yes Intesim status
TA-16 Surface impoundment Closed
TA-16 (6 units) Miscellanzous unit Interim status
TA-16, Arca P Land6ill? Ncither
TA-16-88 Container storage Yes Interim statu-
TA-21-61 Co. tainer storage Yes Intesim status
TA-33-90 Container storage Yes Interim tatus
TA-33-92 Containcer storage Yes Interim status
TA-35-85 Surface impoundment Ncither
TA-35-125 Surface impoundment Necher
TA-36 Miscellancous unit Interim status
TA-36-8 Miscellancous unit Yes Interim status
TA-3Y-6 Miscellancous unil Interim status
TA-39-57 Miscellancous unit interim status
TA-40 (dctonation pit)  Miscellancous unit Nuaher
TA-50-1 : Batch treatment Pesmuisticd
Container storage Permitted
Containcr storiy (60D) Yes Interim status
Cementing process Yes Intenim satus

TA-50-37 Controlled-air incincrator Permitied
Container »iorage (room 115) Yoo Intesim status
Containcer storage (room 117) Permisted
Coprune: torage (rom 1, ) Ycs Intcrim status
Con, e storage (rocm 118) Yes Interim status
2 waste feed 1ant Tus Interish stasus
fos incinerator
Incir. ritor Yes luterim status
TA-50-69 Cuntainvr storage (ogtside) Yes Interim status
Container <torage (inside) Yes Interim status
TA-50-114 Container sorsde Yes Interim suatus
TA-53-166 Surli:.c impoundnent (South) ¥eo Infcnm <tatus
Surfuce impoundient (Murthwest)  Yes Imtreim status
Surlace biypnundmeat (Northeast) Yoo Intetan status
TA-54, Area G Landfilf? Neither
TA-54, Area H Landfill2 Neither
TA-54, Arca L Tank teeyment Permitten
Contuiner worage Persnitted /

(;-hd




LOS ALAMOS NATIONAL LABORATORY

r ENVIRONMENTAL SURVEILLANCE 1990

Table (G-S1 (Cont.)
Inclusion in
Part B Permit
Application or
Technical Area Facility Type <90-Nay Storage Interim Status
TA-54, Area L Landfil!» Neither
Oil storage tanks Closcd
Container storage (2 units) Yes Interim status
Gas cylinder storage (2 units) Yes Interim status
TA-54-8, Arca G Container storage (6 units) Yes Interim status
Retricvable storage (3 units) Yes Interim status
TA-54-33, Area G Retricvable storage shaft (6 units)  Yes Interim status
TA-55-4 Container storage (S units) Yes Interim status
Containcer storage pad Yes Interim status
13 wastc storage tanks Yes Interim statue
for cvaporator bottoms solution
Cementing process Yes Interim status

2intcrim status was terminated in November 1985, These landfills are in the process
of being closed in accordance with New Mexico Hazardous Wasic Management Regulations.

(-
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Table G-82. Hesource Consers ation and Recuvery A¢t Interactions

January 24, 1990

January 26, 1990
February 12, 1990
Muarch 5, 1990

March 8, 1990

Muarch 16, 19%)
May 4, 1990
June 18, 1990

July 5. 1990
July 20, 1990

July 31, 1990

August 24, 1990
Scpicmber 18, 1990)
September 19, 1990

September 26, 194

umung the Labovatory, the ULS. Environmental Protection

Agency, wnd New Mexico’s Environmentul
Improvement Division in 1990

LLANL. is visited by EPA and NMEID fur i juint inspection of the UST Program.

Ture Laboratory submitted the 1989 Federal Hazardous Waste Activities report
o DOE EPA/NMEID.

LANL reccives approved closure plan for TA-10 Seeface Impoundment from
NMEID.

The NMEID/EPA conducted thie annual RCRA compliance inspection of LANL
on March 5 -9, 1990. Scverad minor violations were noied in the closcout.

The EPA issucs the HSWA postion of the hazardous waste pemit. Becomes
module VIl of the permit. Effective date - April 23, 1990. Postions appeated
(Rad monitoring).

The Laboratory submitted the 1989 Hazardous Waste and Waste Minimization
Report to DOE 10 send to NMEID/EPA.

The Labosatory received a notice of findings for January’s UST inspection.
Two minor violations wese noted.

The Laboratory received a Notice of Violation (NOV) for the findings of March
5, 1990 NMEID/EPA annual RCRA compliunce inspection.

LANL, DOE submit 1990-1991 invoice/registration and payment for USTs.
LANL, DOE submit a written response to the June 18, 1990 RCRA NOV.
NMEID acknowledges receipt of the response to the RCRA NOV and
fecopnizes that all cited violations have been addressed. The NOV action will
be formally closed when information on the closure of a2 mixcd waslc fank is

submiited to the State.

LANL. DOE submit written notification to NMEID regarding three USTs that
failed tightness tests.

LANT <ubiits final Closure Report for the TA-16 Susface impoundment to
NMEID. A copy was also scnt to EPA Region VI

Met with NMEID 10 discuss classificd waste, mixed wasic Part A, permit
maodification request, and ER Program approach 1o closure of RCRA units.

Again et with Stte on penmit modificittion request.

(-0



LOS ALAM®S NATIONAL LABORATORY

October 2, 1990
October 3, 1990
October 10, 1990
October 16, 1990
November 2, 1990
November 7, 1990

November 28, 199()
November 28, 1990

December 12, 1990
December 14, 1990

December 20, 1990

December 29, 1990

ENVIRONMENTAL SURVEILLANCE 1980

Tuble (G-52 (Cont)

LANL, DOE submit information of TA-53 tank cited in the June 18 RCRA
NOV.

LANL, DOE submit written notification to NMEID regarding two USTs that
failed tightness tesis.

LANL, DOE call NMEID to satisfy a 24 hr. notification requirement. The
notification was for a release from UST at TA-SS.

LANL, DOE submit written notification to NMEID of a UST being ruptured at
TA-55 by a backhoe.

DOE submits Class 1 modification to the RCRA Permit to clarify information
regarding radioactive waste.

LANL sends written notification to NMEID UST Burcau regarding the removal
and replacement of tank at TA-16 Scrvice Station.

LANL sends written status report to NMEID UST Bureau regarding UST
removal at TA-55. This was the final report required by Part XIE of the NM
UST regulations.

LANL sends written notitication to NMEID UST Bureau notifying them that the
Laboratory plans on removing several USTs during FY91. This notification
must be received 30 days prior to construction.

NMEID issues letter stating the Attachment | reports submitted to them can be
in the form if summary reports if all the records are available for their review.

NMEID issucs NOV stating that summary reports have not been submitted on
time

DOE/LANL have mecting with NMEID cxplaining & misunderstanding on the
submittal of the repornts (i.c., LANL awaiting the letter from the NMEID - issucd
on 12/12/90))

'DOE issucs Ictter drafted by HSE-8 bringing into question proposcd solid waste

managenicnt regulations. At issue were proposals to potentially restrict low
level radivactive wastes, conflict with the ER program, and unfair restrictions on
government facilitics sccking variances from the regulations.

G-67
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‘Table (-53, Types of Discharges und Parameters Monitored at

the Laboratory under its NPDES Permit NMU02835S

EPA
ldentifica- Number of Sampling
tion No. ‘T'ype of Discharge Qutfalls Monitoring Required Frequency
01A Power plant ] Total suspended solids, free Monthly
available chlorine, pH, tlow
02A Boiler blowdown 2 pH, total suspeaded solids, Weekly
flow, copper, iron, phosphorus,
sulfite, total chromium
03A Treated cooling water 38 Tolal suspended solids, free Weekly
available chlorine, phosphorus,
pH, flow
04A Noncontiact cooling 34 pH. flow Wecekly
water
050 Radioactive waslte 2 Ammonia, chemical oxygen Weckly
051 treatment plant demand, total suspended solids,
(TA-21 & TA-50) cadmium, chromium, copper,
iron, lead, mercury, zine, pH,
flow
0SA High cxplosives 21 Chemical oxygen demand, pH, Weekly
wastcwalter flow, total suspendud solids
06A Photo wastc waler 13 Cyanide, silver, pH, flow Weckly
128 Printed circuit board | pH, chemical oxygen Jemand, Weekly
total suspended solids, ison,
copper, silver, flow
S Sanitary wastewaler 10 Biochemical oxygen demand, Variable frequency,
flow, pH, to1al suspended solids, from three per manth
fecal colifonn bactetia to once quarterly

_/
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LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

Table (;-54. Limits Established by NPDES Permit NM002831SS
for Sanitury Outfall Discharges.

Permit Daily Daily Unit of
Discharge Category Parameter Average Maximum Mcasurciment
01S TA-3 Treatment Plant’ BOD 30.0 45.0 mg/l
225.2 N/A Ib/day
TSS 30.0 45.0 mg/l
225.2 N/A Ib/day
Fecal coliform bactetia 1000.0 2000.0 org/100 ml
pH 6-9 6-9 standard unit
02S TA-9 Lagoon and BOD 300 45.0 mg/l
Sand Filters 03 N/A Ib/day
TSS 300 45.0 mgl
0.3 N/A Ib/day
pH 6-9 6-9 standard unit
038 TA-16 Trcatment Plant BOD 30.0 45.0 mg/l
25.0 N/A Ib/day
TES 30.0 45.0 mg/
25.0 N/A Ib/day
pH 6-9 6-9 standard unit
04S TA-18 Lagoons BOD 30.0 45.0 mg/l
: 0.5 N/A Ih/day
TSS 30.0 90.0 mg/l
0.5 N/A Ib/day
pH 6-9 6-9 standard unit
05S TA-21 Package Plant BOD 300 45.0 mg/l
43 N/A Ib/day
TSS 30.0 45.0 mg/l
43 N/A Ib/day
pH 6-9 6-9 standard unit

G-0Y
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LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1890

G-70

Tuble (-S54 (Cont)
Permit Daily Daily Unit of
Discharge Category Parameter Average Maximum Mcasurement
07S TA-46N Lagoons & BOD 30.0 450 mg/}
Sand Filters 1.3 N/A Ib/d
TSS 30.0 45.0 mg/)
1.3 N/A Ib/d
pH 6-9 69 standard unit
09S TA-53 Lagoons BOD 30.0 45.0 myl
2.3 N/A Ih/day
TSS 300 90.0 mg/l
2.3 N/A Ib/day
pH 6-9 6-9 standard unit
10S TA-35 Lagoons & BOD 30.0 45.0 mg/l
Sand Filters 3o N/A ~ Ib/a
TSS 300 90.0 mg/l
3.0 N/A t/d
pH 6-9 6-9 standard unit
12S TA-46S Lagoons BOD 30.0 45.0 mg/l
0.5 N/A ib/d
TSS 30.0 90.0 mg/l
0.5 05 b/d
pH 6-9 6-9 standard unit




LOS ALAMOS NATIONAL LABORATORY

/ ENVIRONMENTAL SURVEILLANCE 1990 \

Table (;-85. NPDES Permit Monitoring of Effluent Quality at
Sanitary Sewage Treatment Outfulls

Discharge ' Number of
Lacation (Outfall) Permit Parameters Deviations Range of Devistion

46.8
98.5
1 200 VOO

TA-3 (01S) BOD?
TSSP
Fecal coliform bacteria©
pHY

TA-9 (025) BOD
TSS
pH

TA-16 (03S) BOD
TSS
pH

00 OO0 Q= -

TA-18(04S) BOD
TSS (90)
pH

ceC
|

TA-21 (05S) BOD
TSS
pH

TA-35 (10S) BOD
TSS (90)
pH

TA-41 (06S) ~ BOD
. TSS

Feccal coliform bacteria
pH

TA-36 (07S) BOD
TSS
pH

[~ - CCQO OO COme—
111

TA-46 (12S) BOD
TSS
pH

-—t e bpb
c3§
c:b

TA-53(19S) BOD
TSS (90)
pH

ce o
|

*Biochemical oxygen demand (BOD) permit limits arc 30 mg/L (20-day average) and 45 mg/L
(7-day average).

bTotal suspended solids (TSS) permit limits are 30 mg/L (20-day average) and 45 mg/L or 90
mg/L (7-day average), dependent on the specific outfall,

Fecal coliform bacteria limits arc 1000 organisms/100 mL (20-day average) and 2 (06
organisms/100 mL (7-day average).

dRange of permit pH limits is between 6.0 and 9.0 standard units. /
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Tuble G-56. Limits Established by NPDES Permit NMOO2BISS

LOS ALAMOS NATIONAL LABORATORY
ENVIRCNMENTAL SURVEILLANCE 1390

for Industiial Outfall PDischarges

\

Permit Daily BDuaily Unit of

Discharge Cutegory Purumeter Average Muximum Measurement
O1A Power plant TSS 30.0 HNLO mg/l.

Free CI .2 (.5 mg/L

pH 6-Y 6-Y standard unit
02A Boiler blowdown TSS 30 100 my/l.

Fe 10 40 mgl.

Cu 1 1 ml.

P 20 40 L.

€0, 35 70 mgl.

Cr Report Repont my/L

pH 69 6-9 standard unit
03A Treated cooling witer TSS 30.0 i00.0 mgl.

Free Cl 0.2 0.5 my/l.

P 5.0 5.0 mg/L
(HA Noncontact conling water pH 6-9 6-9 standard unit
050 Radioactive waste coDba 18.8 37.5 Ih/day
051  trcatment plant cop* 94.0 156.0 Ib/day

TSS? 38 12.5 Ib/day

TSsh 18.8 62.6 Ih/day

Ca? 0.01 0.06 Ib/day

c¢b 0.66 0.3 Ib/day

cr 0.02 0.08 Ib/day

Crh 0.19 0.38 ~/day

Cu= 0.13 0.13 Ih/day

Cub 0.63 0.63 Ih/day

Fe? 0.13 0.13 Ib/day

FeP 10O 2.0 Ib/day

Ph? 0.01 0.03 Ik/day

Phb 0.06 0.15 Ib/day

Hg? 0.007 0.02 Ih/day

Hgb 0.003 009 Ib/day

n? 0.13 6.37 Ih/day

Znb 062 1.83 Ih/day

pH? 6-9 6-9 standard unit

pHb 6-9 6-9 standard unit
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K ENVIRONMENTAL SURVEILLANCE 1990
, ‘Table (;-86 (Cont)

N

SLimitations for outfall 051 located at TA-50-i.

*Limitations for outfall 050 located at TA-21-257; COD = chemical oxygen demand.

Permit Daily Daity Unit of
Discharge Category Parameter Average Muximum Measurement
05A High explosive cob 150.0 250.0 me/L
' TSS 30.0 45.0 mg/L
pH 6-9 6-9 standard unit
06A Photo waste CN 0.2 0.2 mg/L
' Ag 0.5 1.0 mg/L
pH 6-9 6-9 standard unit
128 Printed circuit board 0D 1.9 38 Ib/day
18 1.25 2.5 Ib/day
Fe 0.05 0.1 Ib/day
Cu 0.0s 0.1 1b/day
Ag Report Report Ib/day
pH 6-9 6-9 standard unit

G-73
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Discharge
Category

QOutfall
No.

LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

Number of
Outfalls

Permit
Parameter

Number of
Deviutions

Table G:-57. NPDES Permit Monitoring of Effluent Quality at Industrial Outfalls®

Range of
Deviations

\

Number of
QOutfalls with

Deviations

Power plant

Builer blowdown

Treated cooling
water

Noncontact
cooling water

Radioactive waste
trzatment plant

High cxplosive

\_

O1A

02A

03A

04A

051 and

€50

05A

38

34

2

21

TSSb
Free Cl
pH

pH
TSS
Cu
Fe
P
Ci
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ENVIRONMENTAL SURVEILLANCE 1090 h \
Table (G-57 (Cont)

Number of
Discharge Outfull  Numberof  Permit Number of Range of Outfalls with
Category No. Outfalls Parameter  Deviations Deviations Deviations
Photo wastc 06A 13 CN 0 — 0
Ag 1 1.8 i
TSS 0 — 0
pH 0 —_ 0
Printed ciscuit 128 1 pH 0 — 0
board CoD 0 — 0
Ag
Fe ! 0.246 1
Cu 0 —_ 0
TSS 0 — 0
112

aLimits sct by the NPDES permit ase presented in Table G-54.
YTotal suspended solids.
€Limirs not included in NPDES permit.

9Chemical oxygen demand.
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Table G-58. Federal Facility Compliance Agreement: Schedule for

Upgrading the Laboratory’s Wuastewuter Qutfalls

Status or
Qutlalls Date Target Date
Outfall 024 (Builer Blowdown)
Final design complete December 1988 Completed
Advertisement of construction contract February 1989 Completed
Award of construction contract April 1989 Complcted
Consiruction completion Scptember 1989 Compleicd
In compliance with final limits October 1989 Complcted
Outfall 05A (HE Wastewater Discharge)
Final design complete December 1988 Complcicd
Advcrtisement of construction contract February 1989 Completcd
Award of construction contract April 1989 Compleicd
Construction complction August 1989 Completcd
In compliance with final limits October 1989 Complcted
Outfall 04S (TA-18 Sanitary Treatment Plani)®
Outfall 098 (TA-53 Sunitary Lagoons)®
Outfall 10S (TA-35 Sanitary Lagoons)*®
Final design completc Junc 1990 Complcted
Advertisement of construction contract Scptember 1990 Complctcd
Award of construction contract Deccember 1989 Complcicd
Construction complction January 1992 Junc 1992
Special facilitics completion and facility startup ~ June 1992 Junc 1992
In compliance with final limits July 1992 July 1992
Outfall 0SS (TA-21 Sanitary Package Plant)®
Final design complete August 1990 Complcicd
Advertisement of construction contract Scptember 1990 Complcicd
Award of construction contract December 1990 Compicted
Construction complction January 1992 Complcicd
Special facilitics complction and facility startup ~ June 1992 Completcd
In compliancc with final limits July 1992 Complcted

*Schedule bascd on Phase | (Treatment Plant Construction) of the Sanitary Wastewater Systems
Ceonsolidation (SWSC) Project.
bSchedule hased on Phase | (Sand Filter Addition) of the TA-21 Plant Upgeades.
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‘Table ;-89. Federal Facility Compliance Agreement:

Interim Compliance Limits

Discharge Limitation®

G-7.

3Flows must he monitored and reported (in millions of gallons per day).

\ “The pH must be between 6.00:nd 9.0 standard units.

Daily Average  Daily Average Daily Maximum
Effluent Characteristic {Ib/duy) (mg/L) (mg/1.)
Industrial Outfulls
Outfall 0SA (High Explosive)
Flow N/A Report Report
Chemical oxygen demand N/A 650.0 1000
Total suspended solids N/A 60.0 90
Outfall 02A (Boiler Blowdown)
Flow NA Report Report
Total suspended solics N/A 180.0 250.0
Total iron N/A 20.0 60.0
Total copper N/A 2.0 2.0
Total phosphorous N/A 30.0 60.0
Sulfite (as SO;) N/A 45.0 80.0
Totai chromium N/A Report Report
Sanitary Waste-Water Outfalls
Outfall 04S (Located at TA-18)
Flow N/A Repost Report
Biochemical oxygen demand 25 100 175
Total suspended solids 2.5 100 200
pHP N/A 5.5 minimum 11.5 maximum
Qutfall 05S (Located at TA-21)
Flow N/A Report Rcport
Biochcmical oxygen demand 12.5 100 175
Total suspended solids 12.5 150 200
pHb N/A 3.5 minimum 11.5 maximum
Outfall 098 (Located at TA-$3)
Flow N/A Repon N/A
Biochemical oxygen demand 94 100 175
Total suspended solids 94 150 200
pHP 5.5 minimum 11.5 maximum
Outfall 108 (Located at TA-35)
Flow N/A Repont Repoarnt
Biochemical oxyzen demand 94 100 175
Total suspendcd solids 94 150 200
pHP N/A $.5 minimum 11.5 maximum

_
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Table G-60. Los Alaros, New Mexico,* Cimatological Summary (1911-1990),
Temperature and Precipitation Means® and Extremes

Tempersture (CH)¢
Normals Extremes . _
High low
Mean Mean High Low Daily Daily
Month Maximum Minimum Aversge Average Year Aversge Year Muximum Date  Minimum - Date
Jasuary M8 174 8. d 7.6 1986 209 1930 64 1/12/81 -18 1/13/63
February AN 21.1 23 374 1934 230 1939 69 272886 -14 201/51
March 49.6 268 R X1} 458 1972 bR 1948 n me -3 AR EE 1]
April SR.4 a2 458 $43 1954 39.7 1973 X0 4723/50) S 40928
May 67.6 420 34 605 1IS6 SOt 1957 ]9 5729/38 24 501764
June 778 51.1 645 6y 6 1990 0.4 1965 9s 62281 28 6/03 19
July RO.6 5§83 68.0 714 1980 63.1 1926 Qs 1138 37 707 24
August 77.5 SAs 6s.5 70.3 1930 60.9 1929 92 R/10/37 40 B/l16/47
September 1.1 47.2 59.1 658 1956 $6.2 1965 9 9/11/34 23 9729, 36
October 618 3.6 9.2 54.7 1963 428 1984 84 10/01/80 15 10:19776
November 489 7.1 xR0 4.4 1949 30.8 1972 7 11A1/50 ~-14 1128770
December .8 19.4 R (N R4 1980 24.0 199 od 12/27/80 -13 12/00.7R
Annual $9.7 36.0 a.K 52.0 1954 46.2 1932 95 6/22/814 -1 1/13/83

08681 IONVINIAUNS TIVINSWNOMIAND
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/ _ Table G;-$0 (Cont)

Mean Number of Days
_— Prouwitation (e )* Per Year
- Precipitation® - : Saow ' Max. Min.
Dafly Dai'y Precip. Temp. Temp.
Month Mean Mavimem Yesr Maximum  Date Mean Maxitmum Year Maximum  Date x0.10in.  290°F sN2°F
J. nuain .86 675 1ut6e 245 1112/t6 2.1 64N 1087 2.0 | 1A RV 2 0 29
Februas L% 2.8 tUR7 108 220/18 v.9 WS 1987 x.¢ 2IRT 2 0 27
Maxa 1.22 4.1 1973 2.28 RIA T4 () 120 160 1973 18.0 A3rio R 0 4
Apnl .m <464 1918 2.0 $1278 4.0 KRN 1088 20.0 Y1278 3 0 4
Mas L7 aq 1929 1.80 SR”1'N 0.9 170 917 1o SN2 3 0 3
Jume L o7 1986 2.51 6/10/13 - — — — 3 1 U
luly o AL 1919 2.47 7/31/68 - — — -_— — 8 1 —
Avpust 182 1LIR 1982 2.26 K01:51 — - - — — 8 0 —
Sepicmber 202 9 1941 2.1 9/22'9 0.1 6.0 913 60  9725/13 S 0 0
atober ) 6.77 V8?7 3.4 wus/it 2.0 2.0 1984 9.0 1031/72 3 0 7
N ember to? 6.60 1L 1] " W2 4.6 s 19587 14.0 na/m 2 0 22
December TR} n 1084 160 1206’78 12.8 @3 1967 220 12206/ 3 0 0
\nnus' 18.72 oM 1941 14N 1005/11 AL AU 178.4 1987 2.0 1/1S/R7 46 3 156
Scasap _ 183.2 1986-R7 12/06778

' *Larttude I3°52 north, longitude 10G°19 west: elevation 2263 m. (Mrasurements taken at TA-0 staming August, 199) - previously taken at TA-S9.)
PMeans are based on standard W-yeat period: 1961-1990.

| “Metric converions. 1in = 2.5 em; *F = 9/5°C ¢ M2,

IMusi ecemt recurreape.

“Includes water equivaient of frozen pRvipitation.

. ‘ /
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LOS ALANMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

Table ;-61. Los Alames Climatological Summury for 1990

Temperature (°F)?

Means Extremes
Mean Meun
Month Maximum Minimum Averupe High Date low Date
January 382 16.5 273 56 11 5 5
February 41.6 2004 RN S6 26 4 16
March 516 29.2 40.4 65 21-23 15 14
April 59.2 Ass 47.: 72 14 28 2
May 66.8 42.0 54.4 78 23 3 2.3
Junc 84.2 551 69.6 93 24 3R 2
July 760 532 65.1 ) l 46 ]
August 76.3 Su7 63.5 87 29 42 -
Seprembg- 723 48.2 6.3 83 13 41 >4
Octaber . 623 36.0 49.2 70 4 25 1
November 48.5 26.8 376 Y 15 i 28
" December 348 133 24.0 51 9 - 10 M2

Annual ‘9.4 356 47.8 93 6/24 -10 12/23,24




In)

Table G-61 (Cont)

Precipitation (in.)* Number of Days

Water Equivalent Snow Max. Min.

Daily Daily Precip. Temp. Temp.

Month Total Maximum  Date Total  Maximum Date x0.10 in. z90°F s32°F
Januar- 09?7 0.67 I8 12.5 120 I8 2 0 31
Febn 0.38 0.1s 19 6.3 28 19 l 0 27
Mar 062 041 X 19 1.5 29 | 0 21
Apri! 1.80 032 7 1.2 1.2 | 7 0 9
May U.R9 0.44 2 0 0 _ 2 0 3
Jume 0.93 0.3} 1o.n 0 0 -_ 3 6 0
July 168 1.24 2 0 0 - 9 | 0
Awgus 187 0.96 14 0 0 - 4 0 0
Septemicr a7 094 16 0 0 - 7 0 0
Octobe: 0.66 0.2 20 T T 20 3 0 7
November 2.08 1.24 2 S 2.5 3 S 0 2
December L™ 081 16 10.5 3s 16 4 0 3
Aonual 18.71 1.2 72& 112 89 120 /18 48 7 151

*Metric conversions: lin. a2.Scm; *F=9/$°C + 32.
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Table G-62. Los Alamos Precipitation for 19904

(in)
North - TA-$4
Community S-Site TAS® Bandelier  YastGate (AreaG) White RockY  White Reck

(Skte 1) (Site D) (Site J) (Site 4) Site ) (Site 6) (Site D) (Site 8)
Jamul)' .13 097 0.97 092 0.74 0.59 0.73 0.67
February 0.70 0.53 038 0.38 0.27 0.22 0.23 038
March 093 091 0.62 1.00 0.51 0.5S 054 0.73
April 199 2.15 1.50 1.44 1.37 1.39 1.07 159
May 1.0 1.0 089 0.93 0.66 0.71 0.63 0.76
June 0.57 0.94 0.93 0.63 0.51 0.7§ 0.60 0.92
July 420 kX 368 3N 448 417 4.94 4.64
August k¥ b3 257 187 1.3 k) 1.04 1.61 0.88
Scptember 299 .09 337 275 2.90 267 328 228
Octoder on 0.89 0.66 0.54 0.40 0.33 043 0.28
November 2.27 241 208 1.83 1.6S 1.53 1.50 1.73
December 1.96 1.80 1.79 1.94 1.60 1.82 1.73 191
Annual 210 2182 18.71 17.02 1837 15.77 1729 16.77

M:ztric convenioa: | in. = 2.5 cm; see Fig. 28 for site locations.
Precipitation measurements taken at TA-$9 Januasy-July, At TA-6 August-December.
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LOS ALAMOS NATICNAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

Table G-63. 1990 Weather Highlights

Key for Abbreviations:
SMDH  Sct maximum daily high-temperature record.
TMDH  Ticd maximum daily high-temperature record.
SMDL  Sct minimum daily low-temperature record.
TMDL.  Ticd minimum daily low-temperature secord.
SMDP  Sct maximum daily precipitation record.
TMDP  Ticd maximuns daily precipitation record.
SMDS  Sct maximum daily snowfall .ccord.

January
Snowy.
Snowfall = 17.5 in. (normal = 12.1 in.).
SMDS on the 18th: 12.0in.
Strong winds with peak gusts of 58 and 71 miph on the 24th and 29th, respectively.

February
Dry.
Precipitaion = 0.38 in. (normal = 0.80 in.).
Strong winds with peak gusts of 62 mph on the 15th.

March
Dry with little snowfall.
Precipitation = 0.62 in. (nermial s 1.22 in.).
Snowfall = 1.9 in. (normal = 12.0 in.).
TMDH on the 21th: 65°F. -
TMDH on the 22nd: 65°F.

April
TMDH on the 1ih: 72°F.
TMDH on the 28th: 71°F.
Strong winds with peak gust of 54 mph on the 28th.

May
Strong winds with peak gust of S0 mph on the 24th,

June
Hot - warmest Junc on rccord.
Mcan Temperature - 69.6°F. (normal = 64.5°F).
Previous warmest June: 69.4°F. (1986)
Sccond most 90°+F days in Junc: 6 (Most in 1980 wilh 7).
SMDH on the 51th: 87°F.
SMDH on the 6th: 85°F,
TMDH on the 8th: 87°F.
TMDH on the 23¢d: 90°F,
SMDH on the 241h: 93°F.

G-83
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Table (;-63 (Cunt)

July
TMDH on the Ist: 90°F.
Scvere hailstorm in White Rock on 20th - $9 million paid in insurance claims for property damage.
Somc bascball-sized hail in White Rock with golf-ball-sized (alling in East Gate arca.
Precipitation (rain & hail) averaged 1.25 in. in White Rock, White Rock Y and East Gate on the
2(th.
SMDP on the 22nd: 1.24in. (1.18 in. falls in 1 hs.).

August
Cool and dry.
Precipitation = 1.87 in. (normal = 3.52 in.).
TMDL on the Ist: 46°F.
TMDL on the 6th: 46°F.
SMDL on the 7th: 42°F.
Heavy rain at East Gate on the 21st: 1.64 in. ([alls during onic hour).

September
Wet - wettest September since 1975,
Precipitation = 3.37 in. (normal = 2.12 in.).
SMDP an the 16th: 0.94in.
SMDP on the 28th: 0.50 in.

October
Dry.
Precipitation = (0.66 in. (normal = 1.30 in.).
SMDL on the 9th: 26°F.

November
Wet.
Precipitation = 2.08 in. (normal = 1.02 in.).
Strong wind reported at Ancho Canyon on the 1si: modular building damaged and some ponderosa
pincs blown down.
Peak gust = 57 mph on the 1st at Arca G.
SMDP on the 2nd = 1.04 in.
Pcak gust = 54 mph on the 26th.

December
Very cold - coldest December on record.
Mcan temperature = 24°F (Previous coldest = 24.6°F in 1931).
Normmal temperature = 30.1°F.
TMDL on the 2nd: 11°F.
SMDL on the 22nd: -3°F.
SMDL on the 23rd: -10°F (Previous coldest = -13°F on December 9, 1978).
SMDL on the 24th: -10°F.
Some pipes burst from the cold on the 231d & 24th.
SMDL on the 3th: 1°F.
Strong winds with gusts of 63 and 64 mph on the 2nd and 30th, respectively.




LOS ALAMOS NATIONAL LABORATORY
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ENVIRONMENTAL SURVEILLANCE 1990

Table (;-63 (Cont)

Annual
1990 mean temperature = 47.5°F (normal = 47.8°F).
1990 precipitation - 18.71 in. (normal = 18.72 in.).
1990 snowfall = 42.9 in. (normal = 59.0 in.).
Least annual snowfall since 1981.
1989-1990 wintcr scason snowfall = 41.2 in.
Least scasonal snowfall since 1977-1978,

G-%5
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Table (;-64. Hole SIMO-1 Molsture (gruvimetric) und Tritium
Concentration in Moisture Extracted from Core Samples

Depth® Molsture H-3b
r) (% by mass) (nCi/1.)
4 4.5 1.6
9 4.0 1.4
14 8.0 1.1
19 7.7 0.4
24 57 0.2
29 6.1 0.6
kX 53 0.0
39 7.0 -0.1
44 8.1 03
49 2.8 0.2
54 88 0.2
59 39 0.1
64 4.1 0.0
69 2.3 -0.2
74 79 0.1
79 7.3 -0.2
84 11.2 ~ 3.4
89 103 0.1
94 19.2 0.2
99 9.3 03
104 94 0.0
A depth below surface
b Detection limit 0.7 nCi/L.

(;-%6
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Table G-65. Radiocherical Analyses of Core Samples from Hole SIMO-1

Sample Total
depth SH 13¢cs Gross 23py 239.40py Uranium Gross
(1)) (nCVL) (pCip (cpr/g) (pCi/@ (pCip (ug/R) (pCig)
4 1.6(0.3)  0.043(0.077) 2.7(0.5y  0.001(0.001) 0.002(0.001) 2.2(0.2) 3.7(0.8)
9 1.40.3)  0.347(0.135) 4.0(0.6)  0.008(0.001)  0.003(0.001) 2.9.0.3) 6.0(1.0)
14 1.1(0.3)  0.124(0.079) 4.0(0.6)  0.000(0.000)  0.002(0.001) 4.6(0.5)  14.0(3.0)
19 0.40.3)  0.185(0.126) 4.4(0.6)  0.002(0.002)  0.001(0.001) 46(04)  14.0(3.0)
24 0.2(0.3)  0.161(0.081) 4.0(0.6)  0.000(0.000)  0.002(0.001) 4.1(04)  10.0(2.0)
29 0.6(0.3)  0.243(0.133) 4.0(0.6)  0.002(0.001)  0.003(0.002) 3.6(04)  13.0(3.0)
335 0.0(0.3)  0.128(0.081) 4.8(06)  0.000(0.001)  0.006(0.006) 3.9(0.4) 9.0(2.0)
39 -0.1(0.3)  0.043(0.116) 2.9(0.5)  0.000(0.001)  0.002(0.001) 3.9(0.4) 9.0(2.0)
44 0.3(03)  0.032(0.085) 39(0.6) 0.0060.006)  0.001(0.001) 4.0(0.4) 8.0(2.0)
49 0.2(0.3)  0.150(0.126) 2.4(0.5)  0.000(0.000)  0.000(0.001) 1.6(0.2) 2.7(0.6)
54 0.2(0.3)  0.057(0.079) 6.2(0.8)  0.001(0.000)  0.001(0.001) 5.4(0.5) 7.0(2.0)
s9 0.103)  0.119(0.119) 4.0(0.6)  0001(0.000)  0.002(0.C01) 2.8(0.3) 4.1(0.9)
64 0.0(0.3)  0.094(0.078) 3.7(0.5)  0.003(0.001)  0.002(0.001) 2.8(0.3) 5.0(1.0)
69 -0.2(03)  0.147(0.117) 1.8(0.4)  0.000(0.000)  0.001(0.001) 1.5(0.2) 3.0(0.7)
74 0.1(0.3)  0.107(0.081) 7.0(08)  0.001(0.001)  0.001(0.001) 6.7(0.7) 8.0(2.0)
) -0.2(0.3)  0.202(0.132) 5.6(0.7)  0.001(0.000)  0.001(0.001) 5.90.6) 7.0(1.0)
84 -0.403) -0.077(0.080) 7.1(0.8)  0.001(0.000)  0.001(0.001) 6.3(0.6) 8.0(2.0)
89 -0.1(03)  0.189(0.120) 4.1(0.6)  0.000(0.000)  0.001(0.000) 3.9(0.4) 9.0(2.0)
o4 -0.2(03)  0.102(0.079) 5.0(0.6)  0.000(0.000)  0.004(0.001) 5.6(0.6) 3.7(0.8)
99 03(03)  0.090(0.118) 39(06) 0.000(0010)  0.003(0.001) 5.6(0.6) 3.100.7)
104 0.0(03)  0.004(0.086) 53(0.7)  0.000(0.010)  0.001(0.001) 5.5(0.5) 2.4(0.6)

C s
(pCilg

\
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Table G-66. Analyses of Surface Water and Groundwater Quality at Fenton Hill, December, 1990

~

Specific
Tota) Conduc-
. Hard- tance
Station Location S10, Ca Mg K Na CO, HCO, P SO, CI F NOyN TDS® ness pH® (mS/m)
Surface Waters
| Jemez River SO 19 32 29 27 S 63 01 13 4 09 01 102 60 82 97
N  SanAnonioCreck  S6 21 24 31 22 S 4 01 19 2 13 01 8 63 78 107 39
Q  RioGuadalupe 26 99 78 30 26 S 159 00 9 10 06 01 184 281 82 259 32
S Jemez River 51 67 SS 145 107 S 159 01 18 104 12 01 398 19 85 94 g g
2 ®0
T Ground Waters B 2
% JS-45 Jemez Village (spring) K0 s4 6.1 s 8 S 196 02 I8 27 1S 02 326 162 78 363 €9
FH-1  Fenton Hill (well) 68 122 104 720 30 S 209 Ol 3 S 02 01 420 356 77 96 22
JF-1  Jemez Canyon % 242 258 B9 S8 S NS 01 46 70 26 03 198 710 76 32 F s
(bot spring) g g
JF.-S  Soda Dam (hotspring) 47 S78 334 2506 1150 S 1 01 49 1523 40 00 389% 1 66 6508 T4
Loc.4 La Cucva (well) 84 24 S2 20 29 S 62 02 S 3 03 02 % 77 77 136 $32
Loc.6 La Cueva (spring) 67 % 86 49 N S 10 7.3 17 4 04 0.1 164 126 69 206

Total dissolved solids.
‘Standard units.

-

*Analysis units are milligrams per liter, except as noted.
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Table G-67. Trace Metak in Surface and Ground Waters, Fenton Hill, December 19902

Total
Uranium
Station Location Ag As B Ba Cd Cr Cu Fe Hg Pb Se (ug/L)
Surface Water
J Jemez River 0021 0012 02 0o 0.006 0.011 0026 0.285 00002 0011 0.002 <!
N San Antonio Creck 0.021 0003 0.2 0.032 0.006 0.011 0.026 0355 0.0002 0011 0.002 <l
Q Rio Guadalupe 0.01s 0.002 02 0.104 0.004 0.011 0018 0.170 0.0002 0.006 0.002 28
S Jemez River 0.021 0.0M 1.0 0072 0.006 0.013 0026 0455 0.0002 0.007 0.002 <l
~  Ground Water
P 1S-45  Jemez Village (spring) 0021 0029 03 0041 0.008 0.028 0027 0040 0.0002 0019 0.002 1.1
< FH-1 Fenton Hill (well) 0.021 0.002 0.7 0.146 0.006 0.027 0.049 0.66S 0.0002 0.027 0.002 48
JF-1 Jemez Canyon (botspring) 0018 0.008 60 0233 0.004 0.037 0018 053 00002 o0.0N 0.005 1.2
JF-§ Soda Dam (bot spring) 0021 1017 147 0418 o.o1 0082 0026 0080 0.0002 0.013 0.005 l
Loc.4  La Cueva(well) 0.021 0002 0.1 0029 0006 0012 0026 0050 0.0002 0014 0.002 <l
Loc.6  La Cueva (well) 0.02t 0.033 0.2 0664 0.006 0.037 0044 34000 0.0002 0.042 0.002 88

3Analysis units are milligrams per liter, except as noted.

\_
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LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

Tauble G-68. Well Characteristics and Water Levels

Water Levels Helow

)

Dzpth Depth Jand Surface Datum (1
Date Date Drilled Completed Water Water
Drifled Completed (M) ) Date level Date Sevel

Puchlo Canyan

APCO-1 ¥15.90 8179 20 19.7 — —_ B/17/9) 6.2
Los Alamos Canyon

LAO-3A Y {89 9/14/89 18 14.7 914,89 6.7 6:21,90 55

LAO-4.5A 9.13/89 9/14:%9 20 I8S 9/14/89 Dry 6721,9%) Dry

LAO-4.58 91589 9/16/8¢ 35 349 9 16/%) Dry 621,90 Dry

1 A0-2 <0 1L.2189 112289 25 23.3 112289 106 6:21,90 0.7

1.AO-6A X 17/89 8/17/89 15 14.2 8:17/89 9.0 6/219%) Dry
Sandia Canyon

5CO-1 S ERY] Y 1V 79 193 8/15/%9 Dry 6/2290 Dry

SCO-2 I IR 816 R9 29 18.4 B/16/89 Dry 62290 Dry
Mortandad Canyon

MCO.3A 110189 11/018Y 29 194 11/14/89 5.1 81590 Dry

MCO-48 820,90 87219 34 3y -_— — 821.9 217

MCO-6A 11,0289 FINGKY 33 327 11 9789 303 6:0090 Dry

MCO-6B »,004,9%) 871390 48 47,1 — — #1390 332

MCO-7A 1L,06'89 111489 47 d4.h 11 U9y 35.2 6721/90 372
Potrillo Canyon

PCTH.1? 10.18/89 10724589 74 — 1072089 Dry — —
Fence Canyon

FCO-1 RA289 822189 29 124 #2289 Dry K 24,90 Dry
Water Canyon

WCO-i 10/26;89 10/31/89 3 344 11/01/89 Dry r249 Dry

wWCO-2 1026089 10/26/89 38 235 10726/89 Dry R7249) Dry

wCoO-3 10725/89  10/25/89 14 124 1W28/89  Dry 82490 Dry
2Cored test hole; plugged.
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Table G-69. Summary of Radiochemical Analyses of Samples from Perched Zone Moaitoring Wells

PARAMETER (pCi/l. except where noted, +/- value is analytical standard deviation)

Gross Total
Gross Beta Gross Uranium
WELL LAB® M Py NPy 1NCs UAm Alpha (cm/L) Gamma (mg/L)
MOO-4B HSE-Q 600027000 0.052920.0213  0.11220.027 22V 1.4720.10 923 120210 110280  6.420.1
MQOO-4 HSE-9 430002400 0.37120.048 1.4220.92 101270 4.1420.19 823 160220 80280 15501
MQO-6H HSE 1300002 10000 00187200148  0.032720.0169 163273 2.27:0.13 3428 5926 102480 18 104
MQOO-6 HSE-9 100000210000  1.1220.01 1182020 NN 2.52:0.13 1023 100210 18080 5.9:0.1
MOO-7A HSE9 2100022000 0.017220.0106 0.0343420.0137 20270 0.37520.042 722 1822 20280 5202
MOO7 HSEWN 1300021000 0.017820.0154 0.48420.0155 R720 0.21620.034 321 1221 210280 1.420.1
APCG HSEY 030 0.003820.0088 0.15220.026 6271 00584200178 2326 1822 NO 280 1.720 2
LAO-3A HSE-9 11002300 0.004720.0081 0.009420.0094 0283 0.038920.0168 S22 130210 1080 0.120.1
LAO-3 HSE-V 1002300 0.008920.0089 0.004520.0077 11263 0.063520.0203 S22 130210 20280 6620°
LAO-4SC HSEY 7002300 0.03920.0184 0.074220.0197 83270 0.09820216 421 %21 120:80 0.320.1
LAO-4S8 HSE-9 7002300 0.008420.0103 0.012620.0008 2264 0171200306 24109 7.52¢0.9 280:80 0.1:20.1

\

Entry indicates particular sampliag date and analytical laboratory performing analyses.

HSE-9 samples cullected oa September 11 (MCO-4B, MCO-4, MCO-6B, MCO-7A, and MCO-7) or September 12, 1990 (MCO-6, APCO-1, LAO3A,
LAO-3, LAO-4.5C, and LAO-4.5) and analyzed by Los Alamos National Laboratory, Environmental and Health Chemistry Group, HSE-9.
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Table G-70. Summary of Appeadix IX Inorganic Analyses on Samples from Perched Zone Moaitoring Wells \

PARAMETER (micrograms/L)
WELL LAB® Sh  As Ba B C4 & Co Cu Py Hg N Se A¢,. T sn VvV on ON  Sulfides
(mgA) (mgl)
MCO4B IT < <0 190 <! <$ <10 <0 10 <N <l <20 «<ob <$ <« <X <10 8] 0.01 20
MSE9 0S5 1§51 W7 21 09 173 165 423 <02 109 2 03 04 1 m 0.041
MCO<4 HSE® 07 191 128 <01 09 159 17 28 <02 148 24 02 02 25 20 0.03
MCO6B IT < <0 690 4 <$ M <0 w0 0 <l <0 <& <S < < » 150 <0.01 1.0
HSE® <«0S 127 1670 83 07 228 17 163 <02 173 22 13 0 155 149 0046 g
MCO6 HSE9 <0§ 177 2 04 06 198 123 162 <02 163 26 <02 02 18 43 0046 g
MCOTA IT <30 <80 420 3 < 20 <0 0 S0 < W0 <0 S <0 <0 0 100 <00l 16 §
HSE9 <05 IS8 K0 47 07 28 A2 % <02 203 1 04 08 137 107 0.026 >
3
MCO-?7 HSEY <05 156 284 09 <0S 158 97 168 <02 103 1 06 02 126 7 0026 @
X
APCO-l IT <30 <30 90 4 < 30 4010 0 < S0 <0 S < <0 0 200 <00l 1.6 §
HSE® 05 35 301 21 11 298 B 106 02 ML 10 0S8 9N 123 026 %
LAO3A IT <M <% 180 2 <§ 20 <0 0 40 <l <20 <60 <§ <8 <0 10 sS4 <00l s 7
MSE® <0S <l %1 <Ol 06 19 < <©0S <@ 34 17 <02 <02 d < 0015 8
LAOSSCIT <30 <40 B <l <« 10 <0 0 30 < <0 <0 < < <0 <10 52 <00l 22
HSE9 <08 <l %> 02 06 32 3 2 <02 31 . <02 <02 a1 20 001
LAO4S HSE9 <05 <l 1.7 04 <0S 144 M 0S8 <02 13 1 02 <02 00 M 0.0

SEntry imdicates particular sampling date and aralytical laburskory performing analvses.

I Tsamples oollected vn Novembet { (MCO-6B and MCO-TA) and November 2 (MCO-4B, LAO-3A,
LAO-.3C, and APCO-1),19%0, and analyzed by IT Corporation.

HSE-9 samples collected on September 11 (MCO-4B, MCO-4, MCO-6B, MCO-7A, and MCO-7) ur Sepiemader 12, 1990 (MCQO-6, APCO-1, LAO-3A, LAO-3, LAG4SC,
amd LAO-4.5) and analyzed by Los Alamos National Laboratory. Environmental and Health Chemistry Geoup, HSE-9,

o ~ /
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Table G-71. Summary of Appendix IX Organic Analyses (Compounds Detected) on Samples
from Perched Zone Monitoring Wells®

WELL LAB® RESULTS
MCO4B T N-Nitrosomorpholine, estimated at 3 ug/L. noted by laboratory as helow reporting limit of 10 ug/L. for metbod.

HSE-9  None detected
MQO-4 HSE-9  Dicthyl phthalate, 18 pug/L.; also found in blank at 13.7 pg/l. analyst judges to be from laboratory contamination.
MCO-68 T N-Nitrosomorpboline, estimated at 2 ug/L, noted by laboratory as below reporting limit of 10 pg/L. for method

~ HSE-9  Methylenc chloride 6 pg/L, analyst judges to be from sample prepantion or stonge.
MQO-6 HSE-9  None detected.
MCO-7A T Organopbosphorus pesticide sampie fraction exceeded bolding time onc day . nothing detected. resampled
on Nov. 30 for reamalysis

HSE-9  None detected.
MQCO-7 HSE9  1,1.2-Trichloro-1.2.2-triflucrocthane 6 pg/L, analyst judges to be from sample preparation or storage.
APCO-1 T

HSE-9 Carbon disulfide (same level as laboratory blaak, about 35 pug/L; analyst judges to be laboratory contamination)
LAOC-3A T

HSE-9  Carbon disulfide (same level as labozstory blank, about 35 pg/L.; analyst judges to be laboratory contamination)

06681 IONVIUIAYNS TVININNOYIANT
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Table G-71. (Cont)

WELL LAB® RESULTS
LAO HSE.9  Carbon disulfide (same level as laboratory blank, about 3§ pg/L.; analys* iudges to be laboratory contarunation)
LAO-4S5C IT

HSE9  Carbon disulfide (same level as laboratory blank, about 35 pug/L: analyst judges to be laboratory contamination)

LAO-45 HSE-9  Carbon disulfide (same level as laboratory blank, about 35 ug/L; analyst judges to be laboratory contamination)
Dicthylpbtbalate, 1800 pg/l.; 13.7 ug/L in lab blank.

Notes:
&This table notes only compounds detected and summarizes related interpretations.
Sce tbe detailed report (ERP 1990) for listings of all compounds analyzed, limits of quantification, and quality assurance information.

bEntry indicates particulat sampling date and analytical laboratory performing analyses.
IT samples collected on Noverher | (MCO-6B and MCO-7A) and November 2 (MCO-4B, LAO-3A.LAO-4.5C. and APCO-1),1990, and analyzed by IT
Corpunation. ’

HSE-9 samples collected om Sepiembie £ 1 (MCO-4B, MCO-4, MUCD-6B, MCO-7A, and MCO-7) or September 12, 1990 (MCO-6, APCO-1, LAO-3A,
LAO-3, LAO-45C, and LAV-4 $) and amaly 2et by Los Alamas National Labonatory, Eaviconmentsl and Health Chemistry Group, HSE-9.
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Table G-72. Summary of General Chemical Parameter Analyses of Samples
from Perched Zone Monitoring Wells

N

PARAMETER (ug/L except where noted)

WELL  LABS CGa Mg K Na P SO4 C NOMNAI Fe Mn TDS pH Cond.
(pH)  (umbo/cm)
MCOB  HSED  §S4 S66 4501 200 0361 365 <05  S02 1S - 0518 712 784 n7
MCO-4 HSE 584 l6d 6.5 142 0276 &9 19.2 0.5 1.5 - 0.030 S68 7.47 638 gs
MOO6B HSE9  S§3 102 328 2% 0876 S49 34 1S N3 - 256 8M 731 %S §§
MCO6  HSEY  $76 661 S49 268 0333 494 293 700 K3 - 0265 884 137 894 %g
MCO-7A  HSE-9 28 ST 113 1126 0924 229 281 8% S7.4 - 162 20 696 220 gg
MCO-7  HSE9 269 542 890 896 0566 216 <05 137 280 -~ 0206 280  7.06 300 E%
APCO-l  HSE9 224 383 148 103 612 &0 173 352 &8 29 105 48 704 304 85
LAO3A HSEY9 2001 555 121 479 0317 20 175 116 S8 <002 001S 274 70 257 g2
LAO-3  HSE9 294 S67 117 472 0328 203 173 105 116 15 6412 2M 708 294
LAO4SC MSE9 184 S16 S93 46 0036 205 133 009 26 0037 0011 188 701 I8S
LAO-45 HSE9 4.2 5.08 st $46.8 0.161 174 LR 0073 25 <0.02 0.002 154 7.12 201

3 Entry indicates particular sampling date and analytical labonatory performing analyses.

HSE-9 uﬁpks collected on September 11 (MCO-4B, MCO-4, MCO-6B, MCO-7A, and MCO-7) or Sepiember 12, 1990 (MCO-6, APCO-1,

LAO-3A, LAO-3, LAO-4.5C, and LAO-4.5) and amalyzed by Los Alamos National Laborstory, Eaviroamental and Health Chemistry Group, HSE-9.
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GLOSSARY OF TERMS AND ACRONYMS

activation products Radioactive products generated as a result of ncutrons and
: other subatomic particies interacting with matesials such as
air, construction matcrials, or ampuritics n cooling water.
These activation  products are usually  distinguished,  for
teporting purposes. from fission products.

ALARA As low as reasonably achicvable. The term that describes an
approach 1o radiation cxposure control of  management
whereby the exposures and tesulting doses are maintained as
far below the limits specificd for the appropriate circum-
stances as cconomic, tcchnical, and practical considerations
permit.

alpha particle A positively charged particle (identical to the helium nuclcus)
composcd of Iwo protons and two ncutrons that arc cmiticd
during decay of certain radioactive atoms.  Alpha particics arc
stopped by several contimeters of air or a sheet of paper.

ambient air The surrounding atmosphete as it cxists atound people, plants,
and structures. [t is not considered to include the air immedi-
atcly adjaccnt to emission sources.

aquifer A satusated laycr of tock of soil below the ground surface that
can supply usable quantitics of groundwater to wells and
springs.  Axuifers can be a source of water for domestic,
agricultural, and indusirial uscs.

alom Smallest pasticle of an clement capablc of cnlering into »
chemical geaction.

AEC Atomic Encrgy Commission. A federal agency created in
1946 to manage the development, use, and control of nuclear
cncrgy for military and civilian applications. §1 was abolished
by the Encigy Reosganization Act of 1974 and succecded by
the Encigy Rescarch and Development Adminisiration (now
part of the U.S. Departmient of Encegy and the U.S. Nuclcar
Regulatory Commission).

background radiation lonizing radiation from sources other than the Labogatory.
This sadiation may include cosmic radiation; cxtcrnal tadia-
tion from naturally occusring  radioactivity in the canh
(tegrestrial radiation), aie, and wates; intcenal cadiation from

Gl



beta particle

BOD

CERCLA

chain-of-custody

CFR

contamination

controlled area

cosmic radiation

DCG
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natutally occusring sadivactive clements in the human body;
and radiation from medical diagnostic procedures.

A negatively charged patticle (identical to the clectron) that is
emitted during decay of certain radioactive atoms. Most bela
particles are stapped by 0.6 e of afuminum.

Biochemical (biological) oxygen demand. A mcasure of the
amous) of oxygen in biological processer. that breaks down
otganic matter in waler; a measure of the organic pollutant
load. It is uscd as an indicator of water quality.

Comprchensive Environmental Response, Compensation and
Liability Act of 1980. Also known as Supcrfund, this law
authutizes the Federal government to sespond dircctly to
releases of hazardous substances thal may cndangcer health or
the covitonment.  The Environmental Protection Agency
(EPA) is responsible for managing Superfund. The major step
in the Supeslund process is the Remcedial  Investi-
gation/Feasibility Study (RI/FS).

A method for documcenting the histoty and posscssion of a
sample from the time of collection, through analysis and Jata
reposting, to its final disposition.

Code of Federal Regulations. A codification 4l scgulations
developed and finalized by Federal government agencics in
thc Federal Register.

The depasition of unwantcd radivactive matesial on the sur-
faces of structuee, arcas, objects, vr personncl.

Any Laboratory arca o « 'ich access is controlicd to protect
individuals from . sresuic (0 radiation and radioactive
atcrials.

High-cncrgy particulate and clectromagnctic radiations that
ofiginaic autside the carth’s aimesphere. Cosmic radiation is
part of natural background radiation.

Curic unit of radioactivity. One Ci cquals 3.70 x 1077 nuclcas
transformations per sccond. '

Derived Concentration Guide.  The concentration of a
radionuclide in air of walcr that, under conditions of continu-
ous cxposire for one year by onc cxposurc mode (ic.,
ingestion o water, submersion in air, or inhalation), would

] O
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DOE

dose

dose, absorbed

dose, effective

dose, equivalent

dose, maximum boundary

dose, maximum individual

dose, population

result in cither an cffective dose cquivilent of 0.1 rem (3 mSy)
or a Jose cquivalent of § rem (50 mSv) to any tissue, includ-
ing skin and lens of the cyc. The standagds for radionuclides

in air and watcer are given in DOE Order 5400).5.

U.S. Department of Encrgy. The Federal agency that sponsors
cncrgy research and regulates nuclear matcrials used for
weapons production.

A term denoting the quantity of radiation cncrgy absorbed.

The encrgy imparted to matter by ionizing radiation per unit
mass of irradiated material. (The unit of absorbed dose is the
tad.)

The hypothctical whole-body dose that would give the same
tisk of cancer mostality and scrious genctic disosder as a given
cxposure but that may be limited to a few organs. The cffec-
tive dosc cquivalent is cqual to the sum of individual organ
doscs, cach weightcd by degree of risk that the organ dose
cartics. For cxample, 3 100 mrcm dosce 1o the lung, which has
a weighting factor of 0.12, gives an clfective dosc thal is
cquivalent to (100 x 0.12) = 12 mrem.

A term uscd in radiation protection that cxpresscs all types of
radiation (alpha, beta, and so on) on a common scalc for cal-
culating the clfcctive absorbed dose. Tt is the product of the
absorbed dosc in rads and certain modifying factors. (The unit
of dosc cquivalent is the rem.)

The greatest dose commitment, considering all  potential
roules of cxposure from a Lacilily 's uperation, 1o a hypotheti-
cal individual who is in an uncontrollcd asca where the highest
dose gate occurs. 1t assumcs that the hypothctical individual is
present 10045 of the time (full occupancy), and it docs not
takc into account shiclding (for cxamplc, by buildings).

The grcalest dose conmmitmcnt, considering all potential
toutes of exposure from a facility *s opcration, to an individual
at of outside the Labaratory boundary where the highest dosc
ratc occurs. 1) fakes into accuunt shiclding and occupancy
factors that would apply to a scal individual.

The sum of the radiation doses 1o individuals of a population,
ftis cxpresscd in units of person-rein. (For example, if 1 000
reople cach received a radiation dose of 1 rem, their popula-
tisn dose would be 1 00 person-tem.)

/
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dose, whole body
EA

effluent
EIS

environmental surveillance

EPA

exposure

external radiation

Jission products

Jriable asbestos

gallery

A radistion dose commitment that involves exposure of the
entire bady (as opposed to an organ dose that invelves expo-

sure o a single organ or set of organs).

Envitonmienatal Assessment. A geport that identifies poten-
tially significant environmental impacts from any Federally
approved or funded project that may <hange the physical
cavitonment.  If an EA  shows significant impact. an
Eavironmental Impact Statement is sequited.

A liquid or gascous waste discharge to the environment.

Environmental lmpact Statemient. A detailed repont, required

by Federal law, on the significant cavironmental impacts that

a peading structure or development will have oa the eaviron-
ment. An EIS must be prepared by a government agency
when a major Federal action that will have significant
cnvitommental impacts is planncd.

The collcction and analysis of samples of air, watcs, soil,
foodstuffs, binta, and other medir to determine cnvironmental
quality of an industry or community. It is commonly
performed at sites containing nuclear facilitics.

Envitonmental Protection Agency.  The Federal agency
responsible for eaforcing envitonmental laws. Although some
of this responsibility may be delegated to state and local
regulatory agencics, EPA rctains oversight authority to cnsure
protection of human health and the cavironment.  EPA
administers the Superfund legislation and works with State
and local agencics to provide technical oversight for clcan-up
activitics at Federal facilitics regulated by the Superfund
progran.

A mcasute of the ionization pruduced in air by x or gamma
radiation. (The unit of exposure is the rocnigen).

Radiation originating from a source outside the body.

Atoms ceeatcd by the splitting of larger atoms into sasalics
oncs accompanicd by teleasc of encsgy.

Asbcstos that is brittle or readily crumbled.

An undesground collcction basin for spring dischagges.

/

Gl.-3



LOS ALAMOS HATIONAL LABORATORY

ENVIROMNMENTAL SURVEILLANCE 1990

gamma radiation Short-wavelength clectromagnetic sadiation of nuclear origin
that Bas no mass or charge. Because of its shont wasclengih
(bigh cncrgy), gamma radiation can cause jonisatice Other
clectromagncetic radiation (such as microwaves, vichle light,
and radiowaves) have longer wavelengths (lower encrgy) and
cannot cause ionization,

gross alpha The total amount of measured alpha activity without identifi-
cation of specific radionuclides.

gross beta The total amount of measuged beti sctivity without identifica-
tion of specific radionuclides.

groundwater A subsuifiace body of water in the zone of saturation.

" Tritium. A radionuclide of hydrogen with a half-life of 12.3
years. The very fow cnergy of s radioactivity decay makes it
une of the least hazardous radionuclides.

half-life, radioactive The time required for the activity of o radivactive substance to
decrease to half its value by inherent radioactive decay. After
two hall-lives, onc-fourth of the original activity remains
(1/2 % 172), after theee Ball-lives, one-cighth (12 2 1/2 % 172),
and so on.

hazardous waste Wastes  exhibiting  any  of the following  characteristics:
ignitability, corrosivity, reactivity, or EP-toxicity (yiclding
toxic constituents in a leaching test).  In addition, EPA has
listed as hazardous other wastes thit do not necessarily exhibit
these  characteristics.  Although  the Iegal  definition  of
hazatdous waste is complex, the terns more generally sefers 1o
any waste that EPA believes could pose a threat 1o hui.an
health and the eavitonment if managed improperly. Resource
Conservation and Recovery Act regulations set strict contreds
on the management of hazitdous wasices,

kezardous waste The specilic substance in i hiazatdous waste that makes it
constituent hazardous, and therefore subject to segulation undes Subsitic C
of RCRA.
hydrology' The sience dealing with the properties, distribution, and

circulation of natusal watcr systems.

HSWA | Hazardeus and Solid Waste Amendments of 1988 10 RCRA.
These amendments 1o RCRA yreatly expanded the seope of
hazardous waste regulation.  In HSWA, Congress directed




internal radiation

isolopes

Joule (J)

LANL
MCL

mrem

NEPA

NESHAP
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EPA to take measures to further reduce the risks to humen
acalth and the environment causcd by hazardous wasltes.

Radiation from a souice within the budy as i result of deposi-
tion of radionuclides in body tissues by processes such as
ingestion, inhakstion, or imphmtstion.  Potassium 30, a
maturally occurring radionuclide, is & misjor source of internal
radiation in living organisms.

Forms of an clanent having the same number of protons in
their nucle but differing in the number of neutrons.

. long-lived _isotope - A radionuclide that decays al
such o sfow rate that @ quantity of it will exist for an
extended period (half-life is greater than three years).

. short-lived isotope - A radionuclide that decays so
rapidly that a given quantity is transformed almost
completely into decay products within a short petiod
(hatf-life is two days or less).

The unit for work and cnergy cqual to one newton along a
distance of one mieter.

Los Alamos National Laboratosy or the Liaboratory.

Maximum Contaminant Level.  Maximum permissible level
of a contaminant in water that is delivered to the free-flowing
outlet of the ultimate user of a public water system (scc
Appendix A and Table A-3). The MCLs are specificd by the
EPA.

Millirem (10-3 sum). See rem definition. The dose equivalent
that is onc-thousandth of & rem.

National Environmental Policy Act. This Federal legislation,
passed in 1969, regulates the issuance of permits for the
construction and operation of [acilitics that have the potential
to impact the cavisonment or public health. One provision of
NEPA rcequires the preparation of an EIS by Federal agencics
when major actions are taken.

National Emission Standards for Hazardovs Air Pollutants.
Thesc standards are found in the Clean Air Act; they sct limits
for such pollutants as besyllium and radionuclides.

(I’,»')
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nonpoint source

NPDES

PCBs

PDL

perched water

person-rem

ppb

ppm
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Any noncontined arca from which pollutants are dischanged
into a body of witer (c.g., agricultural runoff, construction
runcff, and parking lot drainage).

National Pollutant  Discharge  Elimination System.  This
Federal regulation, under the Clean Water Act, requires
permits for discharges into susface waterways.

Polychloginated biphenyls. A fumily of organic compounds
used since 1926 in clectric transformers as insulators and
coolants, in lubricants, carbonless copy paper, adhesives, and
caulking compounds.  They are also produced in certain
combustion processes.  PCBs are extremely persistent in the
caviromnent because they do not break down into new and
less-harmful chemicals. PCBs are stored in the fatty tissucs of
humans and animals through the bivaccumulation process.
EPA banncd the use of PCBs, with limited cxceptions, in
1976. 1In general, PCBs arc not as toxic in aculc short-term
doscs as sonie other chemicals, although acute and chronic
exposure can cause liver damage.  PCBs have also causcd
cancet in laboratory animals. When tested, most people show
traces of PCBs in their blood and fatty tissucs.

Public Dose Limit. The new term for RPS, a standard for
cxtcrnal and infernal exposure to radioactivity as defined in
DOE Otder 54(X).5 (Sce Appendix A and Tablc A-2.).

A groundwatcr body above an impctmceable Tayer that is
scparated from an underlying main body of groundwater by an
unsatusated zone.

The unit of population dosc that cxpresses the sum of
radiation cxposures feceived by a population.  For example,
two persons, cach with a (1.5 sem cxposure, receive 1 person-
rem, and 500 people, cach with an exposure of 0.002 rem, also
teceive § pesson-rem.

A mcasure of the hydrogen ion concentration in an aqucous
solution.  Acidic solutions have a pH from 0 to 6, basic solu-
tions have a pH greater than 7, and ncutral solutions have » pH
of 7.

Part per billion. A unit imcasure of concenteation cquivalent to
the weight/volumc ratio expressed as pg/l. or nyml.

Part per million. A unit measure of concentration cquivalent
1o the weight/volumic ratio cxpresscd as mg/l.

/
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oA Quality assurance. Any action i cnvitonmental monitoring to
assure the reliability of monitoring and measurement data,
Aspects of quality assurance include procedures, interliabora-
tory compatison studics, cvaluitions, and documentation.

oc Quality control. The routine application of proceduses within
eavironmental monitoring to obtain the required standards of
pertformance in monitoring and measurement processes. QC
procedures include calibration of instruments, control chissts,
and analysis of replicate and duplicate samples.

rad A unit of absorbed dose from jonizing radition. A dose of |
tad cquals the absorption of 100 cags of radiation cacrgy per
gram of absorbing matcrial.

radiation The emission of particles of cocrgy as a result of an atomic or
nuclcar process.
~ radionuclide An unstable nuclide capable of spuntancous transformation

into other nuclides by changing its nuclear configuration or
cncrgy level.  This transformation is accompanicd by the
cmission of photons of particles.

RCRA : Resource ‘Conservation and Recovery Act of 1976, RCRA is
an amendment to the fiest Federal solid waste Iegislation, the
Solid Waste Disposal Act of 1965, In RCRA, Congrcss
established initial ditcctives and  guidelines for EPA to
tcgulatc hazardous wastos.

reagent Any subslance usced in a chemical reaction to detect of mca-
surc anothcr substance of to convert onc substance into
another by mcans of the feaction that it causcs.

release Any unintentional dischasge to the eavisonment. Environment
is broadly defincd as any watce, land, or ambicnt air.

rem Tr.o unit of radiation dose cquivalent that takes into account
ditfcrent kinds of ionizing radistion and permits them to be
cxpressed on a common basis. The dosc cquivalent in rems is
numcrically cqual 1o the sbsashed dose in rads multiplicd by
the nccessary modifying factors.

R ' Roceigen. A unit of tadistion exposure that (xpresses capo-
sure in tesms of the amount of ionization produced by x fays
in a volumc of air. Onc rocntgen (R) is 2.58 x 10-4 coulomis
pes kilogram of air.
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RPS : Radiation Protection Standards. Sce of PDLL.

SARA Supcrfund Amendments and Reauthorizition Act of 1986,
This act madifics iand reauthorizes CERCLA. Title 11 of this
act is also known as the Emergency Planning and Community
Right-to-Know Act of 19X6.

SWMu Solid Waste Management Unit. Any discernible unit at which
: solid wastes have been placed at any time, irrcspective of
whether the unit was intended for the management of solid of
haziardous waste. Such units include any area af of around a
facility at which solid wastes have been routinely and system-
atically released. Potentiol selease sites include, for example:
waste tanks, septic tanks, firing sites, burn pits, sumps, land-
fills (muaterial dispossl areas), outlall areas, LANL canyons,
and contaminated arcas resulting from leaking product sterage
tanks (including petroleum).

TCLP Toxicity Characteristic Leaching Procedure.  An analytical
mcthod designed 1o determine the mobility of both organic
and inorganic compounds present in liquid, solid, and multi-
phasc wastes. It is used to Jetesmine applicability of Land
Ban regulations toa w. st

terrestrial radiation Radiation cmitted by naturally occurring radionuclides such as
VK the natural decay chains 21U, 23U, or 2'TTh; or cosmic-
tay-induced radionuclides in the soil.

TLD Thesmoluminescent dosimcter. A material (the Labosatory
uses lithium fluoride) that, after being exposed to radiation,
lumincwes upon being heated. The amount of light the
maictizl cmits is propartional to the amount of radiation
(dosc) 1o which it was cxponed.

total suspended Refers to the concentration of particulates in suspension in the

particulates air irsespective of the nature, source, of size of the particu-
lates.

TRU Transuranic waste.  Wiste contaminated with long-lived

transuranic clements in concentrations within a specificed
range csablished by DOE. EPA. and NRC.  Thew arc
clements shown abws e urnivm on the chemisiey peeiodic
table, such as plut. nium, smcricium, and acptunium.

TSCA Toxic Substances Control Act. TSCA is intended to ptovide
protection  from  substances  manufactured,  provessed,
distributed, of used in the Unmited States. A micchanism is
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tequired by the Act tor sereening new substances before they
cntes the markerplace and for testing e cisting substances that
are suspected of creating ficalih hazards, Specilic 1 pulatons
may abo be promulgated uider this Act for contenlling
substances feund to be detrimeiacal to human healil, and to the

caviropment.
tuff Rock of compacted volcaic ash and dust.
uncontrolled ar. 1 An area beyond the boundarics of a controfled area (see

controlled arca in this glossary).

uranium, depleted Uranium consisting primasily of 2'*U and having fcss than
0.72 wt % YU Except in rare vases, depleled uranium js
manmade.

uranium, total The amount of uranium in o sample, assuming that the

uraniium has the isotopic content of uranium in natuse
(99.27 wi 7% MU, 0.72 wit ¢ 2B, and 0.0057 wt 77 TMU).

UsT Undergsound storage tank. A stationasy device designed 1o
contain an accumulation of Baszardous mategials or waste. A
tank is constructed primarily of noncarthen malterial, but the
cntire sutface asca of the tank is totally below the surface of
the ground.

vadose zone The partially saturated or unsisturated region above the waler
tablc that docs not yicld water to wells,

vocC Valatile arganic compound.  Liguid or salid organic com-
pounds that have a lcndeney to spontancously pass into the
vapor state.

watershed The tcgion draining into a fiver, fiver system, of body of
walcl.

waler table The water level sueluce Ixlow the ground at which the

unsaturated zonc cnds and the satusated 7onc begins. It iy the
level te which a well that is screencd in the unconfined aquifer
would §ili with walcr.

waler year Octaber through Scptembes.

wetlands A lowland atca, such as 3 marsh or swamp, that is inuncated
of satusatcd by surface walcr or groundwater sufficicnt to
suppurt hydrophytic vegetation typically adapted for life in
saturated soifs.
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WLM Working level month. A unit of exposure to “2IRn and its
decay products. Waorking level (WL) is any combination of
the short-lived 222Ru decay products in 1 L of air that will
result in the cmission of 1.3 x 108 McV potential alpha
encrgy. At cquilibrium, 100 pCi’L of 22 Rn corresponds (o
1 WL. Cumulative cxposure is measured in working level
months, which is 170 WL-h.

worldwide fallout Radioactive debris from atmospheric weapons fests that has
been deposited on the carth’s surface after being airthome and
cycling around the carth.
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