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Acrial view looking westward toward the Valle Grande in the Jemez Mountains.  Extending castward from the mountains,
the Pajarito Plateaw is cut into numeraus narrow mesas divided by southeast-trending canyons. The Los Alamos townsite
is on the mesas in the right half of the photograph and Los Alamos National Laboratory ison those inthe left. The Laboratory’s
main technical ares (TA-3) is in the top center. at the fool of the mountains, and the Los Alamos Meson Physics Facility
(LAMPF) s in the lower cénter,
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ENVIRONMENTAL SURVEILLANCE AT

LOS ALAMOS DURING 1980

ENVIRONMENTAL PROTECTION GROUP

ABSTRACT

This report describes the environmental survelllance 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 reglon. Monitoring resuits are used to determine compliance with
appropriate standards und to permit early identification of potentially undesirable
trends. Kesults and Interpretation of data for 1990 cover external penetrating
radiatlon; qusntities of airborme emlsslons and effluents; concentrations of
chemicals and radionoclides In ambient sir, surface waters and groundwaters,
municipai water supply, solls and sediments, and foodstufls; and environments)
compliance.  Comparisons with appropriate standards, regulations, and
background levels provide the basis for concluding that environmental effects from
Laboratory operations are small and do not pose a threst to the public, Laborstory
employees, or (he environmenL.




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1960

FOREWORD
Suggestions on How to Read This Report

‘This icport addresscs both the lay person snd the scicnlist. Each reader may have
limited or comprehensive interest in this report. We have tried lo make il accessible to
all without compromising its scientific integrity. Following are directions advising each
audicnce on how best to use this document. '

1. {.ay Person with Limited Interest. Rcad Scction |, the Compliance Summary,
which describes the Laboratory’s environmental monitoring operations and summarizcs
environmental data for this year. Emphasis is on the significance of findings and
enviropnrenial regulalosy 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, summarices of cach section of the report
are in boldface type and piecede the technical text. Read summarics of those sections
thit interesl you.  Further details are in the text foticwing 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 Labosatory's cavironmenlal program that interest you. You
may then read summaries and technical details of these parts in the body of the report.
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
environmental data for this ycar. Read cach major subdivision of this report. Further
dctails are in the text and appendixcs.

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

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

P.O. Bnx 1663

Los Alamos, NM 87545

Attn: Dr. Larry Hoffman

Mail Stop K490

Commercial Telephone: (S05) 667-4715
Federal Telepnone Sysiem: 843-4738
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I. COMPLIANCE SUMMARY

A. Monltoring Operations

The Laboratory supports an ongoing cnvironmental
survcillance program as required by U.S. Depantment
of Energy (DOE} Orders 5400.1 ("General
Environmental Protection Program,” November 1988)
and 5484.]1 ("Environmental Protection, Safety, and
Health Protection Information Rcporting Require-
ments,” February 1¢81). The surveillance program
includes routine monitoring for radiation, radioactive
materials, and hazardous chemical substances on the
Laboratory sitc and in the surrounding region. These
activities document compliance with appropriate stan-
dards, identi{ly trends, provide information for the
public, and contribute to general environmental
knowledge. The environmenital program also includes
an asscssment of the Laboratory’s impact on the
surrounding environment. Dctailed, supplemental eavi-
ronmental studies also are carried out to determine the
extent of pofential problems, to provide 2 basis for any
remedial actions, and io gather further information on
the surrounding environment. The monitoring program
supports the Laboratory’s policy to protect the public,
employees, and environment from harm that could be
causcd by Laboratory activities and to reduce environ-
mental impacts to the greatest degree practicable.
Environmental monitering information complements
data on specific releascs, such as those from radioactive
liquid waste treatment plants and stacks at nuckear
rescarch facilities, as well as airbome rclcascs of
nonradioactive compounds from many Laboratory
operations.

Monitoring and sampling locations for various types
of environmental mcasurements are organized into
three groups:

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

N
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determining conditions beyond the ringe of
poicntial influence from normal Laboratory
Opa.auions.

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

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

Samples of air paniicles and gascs, watcr, soils,
scdiments, and foodstuffs arc routincly collccted at
these stations for subscquent analyses (TableI-1}
FExternal penclrating radiation from cosmic, terrestrial,
and Laboratory sources is also rmicasurcd.

Additional sample. are collected and analyzed to
gain information about particular venls, cuch as major
surface runoff cvents, nonroutine refcascs, or special
studies. More than 25 000 analyses for chemical and
radiochemical constituents were camried out for
environmental surveillance during 1990. Resnlting
data were used for dosc calculations, { . comparisons
with standards and background levels, and for
interpretation of the relative risks associated with
Laboratory operations.

Comprehensive information  about  monitoring
activities, cnvironmental segulatory standards, and
methods and procedures for acquiring, analyzing, and
recording data is presenied in Appendices A-F;
detailed cnvironmental data tables arc given in
Appendix G. Results are discussed in the body of the

report.
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Tahle 1-1. Number of Sampling Locatlons for Routine
Monitoring of the Amblent Environment

Type of Monitoring Reglonal Perimeter On-Site
Extemal radiation 4 12 139
Air k) 13 12
Surfacc and ground walcrs® 6 32 37
Soils and scdiments 16 16 34
Fooudstuffs 10 8 11

*Samplcs from an additional 22 stalions for the waler supply and 33
special surface water and groundwater stations related 1o the Fenton Hill
Geothermal Program were also collected and analyzed as part of the

maonitoring program.

B. Estimated Doses snd Risks from Radlatlon
Exposure

I. Radiation Doses. In this report, cstimated
individual radiation doscs to the public attributable 1o
Laboratory opcrations arc compared with applicable
standards. Doscs arc expressed as percentages of
DOE's public dose limit (PDL). The PDL excludes
cxposurcs from natural background, faiiout, and
radioactive consumer products. Estimaled doses are
belicved o b polential doses to individuals under
realistic conditions of cxposure.

Historically, estimalcd doses from Laboratory
operations have been less than 7% of the 500 mreom/yr
standard that was in cffcct beforc 1985 (Fig. 2). Thesc
doses have principally resulted from exiemal radiation
from the Laboratory’s airborne releases. In 1989, DOE
issued Order 5400.5, which finalized its 1985 interim
guidclin- lowering the PDL ‘o 100 mrem/yr (effective
dosc cquivalent) from all cxposure pathways. In
addition, cxposure via the air was further limited 10 10
mrenVyr (effective dase cquivalent) in accordance with
requirements of the U.S. Environmental Prolection
Agency (EPA) (Appendix A).

In 1990, the cslimated maximum individual
cffective 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 resulted mosily from extemal radiation from
short-lived, airhomne emissions from a lincar panicle
accclerator, the Los Alamos Mcson Physics Facility

(LAMPF). Another perspective is gained by comparing
these estimated doses with the estimated cffective dose
atributable 10 background radiation. The highcest
estimated dose caused from Laboratory opcrations was
about 1% of the 337 mrem reccived frum background
radioactivity in Los Alamos during 1990. No dala on
first quarter CY 91 sampling is availablc.

2. Risk Estimates. Esiimates of the addcd risk of
cancer were calculatcd to provide a perspective for
comparing the significance of radiation exposures.
Incremental cancer risk 1o residents of Los Alamns
townsite cansed by 1990 Laboatory epcrations was

. estimated to be 1 chance in 21 000000 (Table [-2).

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

The Laboralory’s poicential conitribution to cancer
risk is small when comparcd with overall cancer risks.
The overall lifctime risk in the United States of
contracting somc form of cancer is 1 chance in 4. The
lifetime risk of cancer mortality is 1 chance in 5. No
analysis of first quarticr 1991 data is available.

C. Externsl Penetrating Radlation

Levels of exicmal penctrating radiation (including x
and gamma rays and charged panticle coniributions
from cosmic, terresirial, and manmade sources) in the
Los Alamos arca are monitored with thermolumines-

cent dosimeters (TLDs) a1 155 locations,




The TLD network [or monitoring radiation from
airhorne activation products relcased by LAMPF
mcasurcd aboul 623 nwem for 1990 (excluding
background radiation fro.n cosmic and lcrrestrial
sources).  This is less than that mcasured in 1989,
reflecting a 20% decrease in the release of airbome
radioactivity from LAMPF.

Radiation levels (including natural  background
radiation from cosmic and terresirial suurces) are also
mcasured al regional, perimeter, and on-site locations
in the environmental TLD  nciwork. Some
mcasuremenis  al on-silc  slations wcere  above
background levels, as cxpected, reflecling ongoing
rescarch activities al, or past relcases from, Laboratory
facililics.

1. Air Monitoriag

1. Radioactive Air FEmissions.  Airborac
radioactive ¢missions wefe “jonitored al 88 release
points al the Laboratory. Total radioactive airbome
emissions decrcascd substantially from these in 1989
(Tablc 1-3). This was primarily duc (o a 20% decreasc

LOS ALAMOS NATIONAL LABORATORY
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in rclecases of airbome  activation  products  from
LAMPF. The 1otal curics released throughout the
Laboratory also decreased 20%.

Ambicnl air is routinely sampled for tritium,
uranium, plulonium, amcricium, and grass beta aclivily.
Mcasurements of radioactivity in the air are compared
with DOE's dcrived concentration guides.  These
guides are concenlrations of radioactivity in air that, if
breathed continuously throughout the ycar, would result
in cffective doses cqual 1o DOE’s PDLs of 100
mremVyr  for  persons  in off-site (derived
conceniration guides for unconirolled arcas) and 1o the
occupational radiation  protection  standards  (sce
Appendix A) for persans in on-sife arcas (derived air
concenirations [or controlled arcas). Hereaficr, they are
called guidces fur on- and off-silc arcas.

Tritium was the primary radionuclide with air
concentralions  that showed lcvels indicaling  any
mcasurable impact from radionuclide relcases caused
by Laboralory  operalions. Annual  avcrage
concentratioass of trifium continucd 1o be much less
than 0.1% of DOE's guides at all stations and poscd nu

arcas
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Fig. 2. Summary of estimated maximum individual and maximum Laberalory

boundary doacs from Laboratory operations (excluding cantributions from cosmic,
terrestrial, and medical diagnostic saurces).
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Table 1-2. Added Individual Lifetime Cancer Mortality Risks
Altributable to 1990 Radistion Exposure

- products.

cavironmental or health problems in 199%).  Annual
average concentrations of all other radionuctides in air
during 199 were alvr much less than 9.1% of the
guides. No analysis of first guarter CY 91 sampling is
available.

2. Nonradloactive Alr Emissions. During 1990,
Johnson  Controls  Véorld  Scrvices  removed
approxima‘cly 540 lincar fcct of (riablc ashbcstos and
96{) lincar fcer of pofentially friable ashcsios from
piping. Approximatcly 70 360 square fect of friable
asbestos and 6 280 squarc fect of potentially friable
ashestos were removed from other components. The
Laboratory inspects asheslos removal opzrations on a
routine basis and coordinales casreclive action on
identificd problems.

Ashcstos wastes  potentially  contaminated  with

Incremental Effective Added Risk
Dose Fquivalent tsed to an Individua) of
In Risk Estimnte Cancer Mortality
Exposure Source (mrem) (chance)
Average Expasure [from l.aboratory Operations
Los Alamos lownsitc 0.11 1in 21000000
White Rock arca 0.15 Lin 15000000
Natural Radiation
Cosmiic, terrestrial, sell-irradiation, and radon exposure®
Los Alamos 337 1in 8000b
White Rock 337 1in B0O0O
Medical X Rays /Diagnostic Procedures)
Avcrage whole-dody cxposure 5] 1in 43 D0ON

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

YThe risks from nalural radiation from nonradon sources were estimaled to be 1 chance in 16 000 in Los Alamos and
Whitc Rock. The risk of lung cancer from radon exposurc was estimated to be 1 chance in 14 D00 for bozh
locations. Risk eslimates are derived from the National Kescarch Council (NRC) BEIR 1V and BEIR V rcpons and
the National Councii on Radiation Protcction (NCRP) Report 93 (BEIR |V 1988, BEIR V 179(). NCRF 1987a).

with required disposal practices.  Nonradioaclive
ashestos is disposed of off-silc in a centifi=d landfill.
Eight disposal centifications, including thc annual
notification for ashestos disposal during small joks,
were  submitted 10 New  Mcexico  Environmental
Improvement Divis‘on (NMEID) during 1996G. Also
submitted werc ninc nolificaiions of ashestos removal,
including the annual netification for small renovation
jobs. In 1990, 0.2% of the asbestos removed from pipe
and other  [acilily componcals  involved  small
renovation  jobs  that  required  no  job-specific
natification 1o the Stalc; the rest required job-specific
notification.

E. Water, Soil, and Sediment Monitning

Sutlace wafcrs and groundwaters arc monitored fo

anuclidcs are disposed of at TA-54 in accordance  Yefect potential - dispersion of - radionuclides ’"'d/
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‘I'shle I.3. Comparison of 1989 and 1990 Relcuses of
Radlonuclides from Laboratory Operations®

AT e ot
I
Activity Released Ratio
tadisnuclide Units 1989 1990 1990:1989
*H Ci 14 440 6 400 0.6
2p pCi 18 9 0.5
HAr Ci 222 160 0.7
Uranium uCi 394 240 0.6
Plutonium uCi 45 26 0.6
Gascous mixed activation products Ci 156 000 123 400 08
Mixcd [ission products uCi 435 000 108s <0.1
Particulate/vapor activation products Ci 0.1 0.08 0.7
Spailation Products Ci — 2 -
Ruunded Total Ci 170 000 131 000 08
Liquld EfMuents
AT ———
Activity Released (mCl) Ratio
Radionuclide 1989 1990 1990:1989
3H 41 000 12 000 0.3
824580905y 119.1 253 2.1
¥ics 39 21 05
D4y 0.5 0.07 0.03
238.230.240py, 26 0.8 03
HiaAm 4.1 27 0.7
Other 828.6 574.6 0.7
Rounded Tolal 42 000 13000 03

IDclailed data arc presenicd in Table G-2 for airborne emissions, and Table V1-1 for liquid cfflucnts.

hazardaus chemicals from Laboratory operations. Only  continued 1o show no radioactive or chemical

the surface waters and shallow groundwaters in on-site
liquid cffluent relcase arcas contained radioactivity in
concentrations that were above natural terrestrial and
worldwide fallout levels. These waters are ntot a source
of industrial, agricultural, or municipal water supplics.
The quality of watcr from rcgional, perimeter, and on-
_sile arcas that have received no direct discharge showed
no significant effccts from Laboratory releases.
Samples from test wells and water supply wells

\

contamination in the deccp aquifer thai occurs 180 o
360 m (600 to 1 200 ft) bencath the Pajarito Platcau.
Liquid effluents containing low levels of
radioactivily are roulinely rcicased from one waste
treaiment planl and onc sanitary scwage lagoon system.
The dominant changec from 1989 was a decrcase in
tritium discharges (Table I-3). The LAMPF lagoons
were medificd during 1989, resulting in no discharge in

= y
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Mcasurements of radioaclivity in samples of soils
and scdimients provide data on less direct pathways of
cxposure, These measurements  are  uscful  for
understanding hydrological transpon of radioaclivity in
imermiltent stream channels ncar low-level radioactive
wasle management arcas. On-sile areas within Pueblo,
Lox  Alamos, and Mornandad Canyons all had
concentrations of radioactivity in sediments at levels
higher than those attribulable 1o natural tcrresirial
sources or worldwide fallout.  Cesium, plulonium, and
strontium in Mortandad Canyon result from clfluents
from a liquid waste treatment plant.  No runoffl or
scdiment transport has occurred beyond the Laboratory
boundary in Mortandad Canyon sincc cffluent relcasce
into the canyon started. Howevcr, some radioactivity in
scdimenis in Pucblo Canyon (from pre-1964 cfflucnis)
and Los Alamos Canyon (from post-1952 treated
cfflucnts) has been transponcd to the Rio Grande.
Theorelical cstimatcs, confirmed by mecasurements,
show that the incremental cffcct on Rio Grande
sediments is a very small percentage of the background
concenlrations atiributable 1o worldwide fallout in soils
and scdiments.

Surface runoff has Iransported somc low-lcvel
conlamination (rom the active wasie disposal area and
several of the inaclive arcas into conlrolled-access
canyons. Analyscs for cxtracling loxic metals from
surfacc scdiments indjcatc thal no conslilucals in
cxcess of EPA crileria for detcrmining hazardous waste
arc presend in these canyons.

F. Foodstuffs Monitoring

Most (ruit, vegetable, fish, bee, and honcy samples
from regional and perimcter localions showed no
radioactivily distinguishable from that atiributable 10
natural sources or wotldwide falloul. Some produce,
bee, and honcy samples from on-site localions had
clevated trilium concentrations at levels <1% of DOE's
guides for tritium in watcr (there are no concentration
guides for producc). No analysis of first quarter CY 91
dala is availablc.

G. Environmental Complisnce Activities

1. Resource Conservstion and Recovery Acl
This act rcgulates hazardous wastes, from gencration 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
Sulid Wastc Amcendments (HSWA) of 1984 10 1he
NMEID. In 1990 and the first quarier of 1991, the
Laboratory had numerovs intcractions with NMEID
and prepared the necessary documcniation to comply
with RCRA requisements. NMELD had the lead in one
compliance inspection during 1990 and issucd onc
Notice of Violation (NOV). The HSWA Maodule of the
RCRA permit was writtcn by EPA and issucd on March
B, 1990. The Laboratory appcaled the permil because
of its belief that ncither EFA nor NMEID has authority
1o monitor radionuclides. No dccision on the appeal
has been rendered; the permit is currently in cffect.
The State received authorization from EPA  for
regulaling mixcd wasic on July 25, 1990. A Part A
application was submiticd to the NMEID by January
25, 1991. Interactions relating 10 RCRA issucs for CY
90 and the first quarter of CY 9] arc presented in Table
1-4.

RCRA Compliance Inspection. In March
1990, the EPA and NMEID conducicd a joint
hazarduus wasic compliance inspection. Ninc
violations were noted and an NOV was jssucd
by the NMEID in Junc 1990. Eight of the
violations were administrative; onc involved
charactcnization of an active waslc unil. Within
the 90-day period allowcd for cofreclive actions,
the unit was fully characicrized and cleancd oul.
The NMEID was the Icad agency for the RCRA
poriion of this inspeclion; the EPA was
responsible for the cvaluation of the Land
Disposal Resiriction requircments (HSWA
provision). No compliance inspcctions werc
conducicd in the first quarter 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 semoved from
the ground during 199G.  Four 30 000-gallon
diesel tanks (TA-16-543, 544, 545, and 546)
were removed (rom the yard at the TA-16 sicam
plant. Thcse tanks were replaced with one
150 000-gallon above ground tank. A 4 000-
gallon gasoline tank (TA-16-197) was removed

and replaced with a siatc-of-the-ant I()(ll)—/
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January 24, 1990

January 26, 1990

February 12, 1990

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

July 5, 1990

July 20, 1990

July 31, 1990
August 24, 1990
Scpiember 18, 1990

September 19, 1990

September 26, 1990
October 2, 1990

October 3, 1990

\_
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Table 1-4. Resource Conservation and Recovery Act Interactions smong the
Laboratory, the U.S. L'nvironmental Protection Agency, snd New Mexico's

Environmental 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 submitied the 1989 Federal Hazardous Wastc Activities rep: 1t 10 DOE
EPA/NMEID.

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

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

The EPA issues the HSWA portion of the hazardous waste permil. Become s moduls
VIl 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 to send to NMEID/EPA.

The Laboratory rcceived a notice of findings for January's UST inspection. Two minor
violations were noled.

The Laboratory received » Notice of Violation (NOV) for the fi ndmgs of March 5, 1990
NMEID/EPA annual RCRA compliance inspection.

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

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

NMEID acknowlcdges receipt of the responsc 1o the RCRA NOV and recognizes thai all
cited violations have been addressed. The NOV action will be formally closed when

information on the closure of 2 milcd waste 1ank is submitied to the State.

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

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

Met with NMEID to discuss classified waste, 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-$3 tank cited in the Junc |8 RCRA NOV.

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

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

Nuvember 28, 1990

December 12,14 ¢

December 14, 1990

December 20, 1990

December 29, 1990

January 8, 1991

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

January 25, 1991

N
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Table 1-4 (Cont)

LANL, DOE call NMEID o satisfy a 24 hr. notification requircment. The notification
was for a relcase from UST at TA-55.

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 Pcrmil to clarify informalion regarding
radioactive wasle.

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

LANL sends writien status report to NMEID UST Bureau regarding UST removal at
TA-55. This was the {inal report required by Part X1 of the NM UST regulations.

LANL sends written notification to NMEID UST Burcau notifying them that the
Laboratory plans on removing several USTs during FY91. This notification must be
reeaved 30 days prior to conslisuction.

NMEID i«sues Icitcr slaling the Attachment 1 reports submisted to them can be ir. the
form if summary rcponts il ali the records are availahle for their scview.

NMEID issucs NOV siating that summary reports have not been submitied on time

DOE/NANL havc meeling with NMEID explaining a misunderstanding on the submitlal
of the reports (i.c.. LANL awaiting the ietter from the NMEID - issued on 12/12/90)

DOE issucs leticr drafted by HSE-8 bringing into question proposed solid wasie
managemenl rcgulations. Al issuc were proposals to potestially restrict low lzvel
radivaclive wastcs, conflict with the ER prugram, and unlair restrictions on government
facilitics seeking variances from the regulations.

NMEID issucs Jetier withdrawing the 12/314/90 NOV agrecing there was some
justification for misundenstanding. However, the requircd reports are 1o be submiticd by
the deadline in the NOV lester.

DOELANL (HSE-13 and HSE-8) and NMED mc«: to discuss proposcd approach (v
SWMU, including RCRA, closures.

LANL submits the required reports (first 3 quasters) and a fourth as per Permil
Attachment I.

DOE, LANL, and NMEID mcel to discuss concesns with the draft changes (o 1lic solid
wasle regulations.

LANL/DOE submit Pan A application for continued operation of mixed waste units lo
NMEID within required 6 months of EPA delegation of mixcd w.asic authusity 1o
NMEID.

/
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February 5, 1991

February 20, 1991

March 12, 1991
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Table -4 (Cont)

the regulations in duc course.

ASAP.

- ¢. Hundr d-yesr Floodplaln Study.
.. existing HSWA pcrmit requitements, the EPA

gallon, doublc-walled tank with an automated
leak dctection system and spill and overflow
proicclion. The final 1ank removed was a 550
gallon dicsel tank located al TA-55 (TA-55-15).
This tank has not yct been replaced. 1t will be
replaced with a vaulicd tank during 199).
Laboratory policy is (e remove underground
slorage tanks when uscr groups detcrmine fhat
the tanks arc no lunger necded and as funding

~ permits. No JSTs were removed or replaced

during the first quanicr of CY 91.
Under
slipulates that regulzicd facilitics must dclineate

all 100)-year floodplain clevations within their
boundarics. At Los Alamos these floodplains

- are located within ungaged watersheds that drain

approximatcly 43 < uare miles on the Pajarito
Placau. These linadplains were mapped using a
combined griphic  information system  and
computer modcling (GIS-MEC) approach.

‘These maps are maintained on filc by the

Facilities Enginccring Planning Group (ENG-2)
and satisly the RCRAJHSWA permit condition
requiring floodplain definition.

Discusscd with NMED/UST Program aboul oblaining copics of the New Mexico UST
Regulations. LANL was told that they had run oul of copies of the regulations.
Additional copics have been ordered from the printer and LANL will reccive copices of

NMED conlacted by phone. The Siale has now adopicd the latest RCRA Subiitle C
rcgulations. The regulations should become effective in the State around March 3, 1991,
NMED notcd, that duc to the current Statc Statulory requirements for Hazardous Wasle
Permit modificalions, a Class 1 Permit modificalion musi be public noliced by NMED
cven though the federzl regulations do not require a public notice.

Boyd Hamihion of NMED contacicd by phone. The ncwly adopicd State regulations will
come into cffect on March 13, 1991. He promiscd to scnd out a copy of the regulations

*New Mcxico Environmental Improvement Division (NMEID) became the New Mesxico Envirormental Depariment
(NMED) in March 199].
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2. Clean Waler Act. Rcgulations under the Clcan
Water Act (CWA) sct water quality standards and
cfMuent limilations. The Iwo primary programs at the
Laboralory cstablished 10 comply with the Clcan Water
Act arc the NPDES program and the Spill Prevention
Control and Countermeasure (SPCC) program.

The CWA, under the National Pollutant Discharge
Elimination System (NPDES), requires permits for
nonradioactive  constifucnts  at  all  point-source
discharges. A single NPDES permit for the Laboratory
aulthorizes cfflucnt discharges from 128 industrial
oulfalls and ninc sanitary scwage Ircatment oulfalls.
The permii expires in March 1991, The Laboratory
submittcd a reapplication in September 1990.  The
cxisting permit has been extended until review and
approval of thc ncw permit 1o compleie, probably in
October 1991. The Laboratory was in compliance with
thc NPDES permit in 96.8% of the analyscs donc on
samples at sanitary wastc discharges and 97.8% at the
indusirial waste discharges in CY 90. In the firwt
quarter of CY 91, NPDES industrial wasie discharges
exhibited cight violations out of 481 samples analyzed.
Noncompliant discharges arc being :wddresscd under an
EPA/DOE Federal Facility Compliance Agecement.
For example, the Sanitary Wasicwatcr Systems

Consolidation project will climinate NPDES vinlatimy
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by construction of a new, centralized sauilary
waslcwaler Ircatment plant at TA-46. In addition,
NPDES corrective activities arc listed in DOE's
*Environmicntal Restoration and Waste Mansgement
Five-Ycar Plan” (DOE 1989).

Another NPDES permit aulhorizes liquid cfflucat
discharge from the Fenton Hill Geothermal Project.
The permit is for a single outfall and was issucd 1o
regulate the discharge of mincral-laden water from the
fecycle loop of the geathermal wells. No discharges
occurred from this outfall in 1990 or the first quartes of
1991.

The Laboratory has an SPCC Plan, as required by
the CWA implemenied by 40 CFR 112, The plan is
implemenicd by providing secondary containment for
large tanks and othcer conlainers o control accidental ail
spills and prevent them from cnicring a walercourse.
The plan also provides for vpill control and clcanup
training.  Approximatcly 32 major conlainment
siructurcs arc presently in use at the Laboratory for spilt
conirol. During 1990, consiruction was completed on
four conlainment structures.  Eight chemical storage
lockers were purchased by HSE-8 or usc at various
sitcs.  The SPCC Plan also serves as a Best
Management Practice under 4) CFR 125 for conirol of
matcrials ather than oil.

3. National Environmental Policy Act. In
accordance with the National Environmental Policy Act
(NEPA) of 1969, federal agencies must consider the
polcntial cnvironmental impacis of proposed activitics
during the planning stage so that decisions rcflect
cnvironmcenial valucs as well as cost and mission.
Proposed activilics at the Labv:ratory arc reviewed by
HSE-8 sialf to idcntify thosc thal could adverscly

impact  thc  human  cavironment,  including
environmenlally scnsilive arcas in need of special
protection, such as  archacological sesources,

Noodplains, wetlands and the habitat of threatened or
endangered  specics.  Stafl provides DOE  with
information on pefential environmental impacts of
proposcd activilics, including the results of surveys of
cnvironmenlally scnsitive arcas. No action can go
beyond the planning stage, nor can rcasonable
altcmatives be precluded, untit DOE approves the
NEPA documecntation for that action.

The basic, brief information document used for

\NEPA compliancc in past years was an Action

 EAs
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Description Memoranduim (ADMY); beginning in Apnil
1990, a diflcrent format containing similar inforination,
called a DOE Environmcental Checklist (DEC) was
required. Using information in the ADM or DEC, DOE
approves a  proposcd  activity as  having clearly
insignificant  coavironmenta)  impacis  (calegorically
excluded) or requires  (hat  an  Environmenial
Asscssment (EA) be preparcd 1o cvaluale in gscaler
delail  whether  significant  adverse  cavironmental
impacts could occur.  Following an EA, DOE cithet
issucs a Finding of Na Significant Impact (FONSI) or,
il the analysis indicalcs potentially significanl impacts
can occur, prepares  an  Environmental  Impact
Statement,

In 1990, onc ADM, B2 DECs, and five EAs were
submiticd. Based on thc DECs, 4B activities were
approved as calcgorical cxclusions, 13 weic 1o be
further examincd in EAs, and no decision has becp
made by the end of 1990 on the remaining 20 DECs
and onc ADM. Dccisions arc also pending on the five

During the first quanier of CY 91, 135 new DECs on
propased projects were submited 0 DOE. No
decisions on any of these DECs were received during
the first quancr. During the first quartcr, 11 DECs
submilled to DOE during CY9) were approved as
categorical exclusions, onc was approved as a mcmo-
lo-file, and decisions arc still pending on the remaining
cight.

Also during the first quaster of CY 91, live EAs
were submilied to DOE. Decisions on these EAs had
not been feceived hy the end of the quancr. Of the five
EAs submiticd during 1990, a FONS! was signed for
the Weapons Enginecring Triium Facilitv.  The
remaining EAs arc sill in the review and revision
process.

4, Federal Clenn Alr Act and New Mexico Alr
Quallty Control Act. Nonradivactive regulations
under these acts sel ambicmt air quality standards,
requize the permitling of new sources, and sct
acccplable cmission limils.  The air quality and
inctcarological program al the Laboralory includes
mxmitoring to ensurc that ambicnt air qualily standards
are r.et, reviewing all new and modificd sources 1o
determine whether air permits of construction approvals
arc required, and providing air modeling support for
permit applications and other programs. During 1990,

%
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all of the Laboratory’s cxisting eperations remained in
compliamee with all federal and state air quality
regulations fur nonradioactive emissions;
¢ Muaitoring revealed no violations of ambicat air
quality siandards.

« All construction projects at the Laboratory were
revieved and air emissions were esimated o
determine whether air pormils of construction
appravals were required.

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

No Uita on firt quanier CY 91 sampling is
availabic,

Amendments 1o the Clean Air Act adopted in
November of 1990 may require additional air monitor-
ing programs o be cstablished at the Laboratory. The
Laboratory will track new regulations wrnticn 1o
implement  the  aci, deiermine  their cffects  on
Laboratory opcrations, and implcement pmgrams as
needed.

Ta: EPA rcgulatcs radioactive air cmissions (rom
DOE facilitics under the Clean Air Act. For 1990 the
Laberatory renrained in compliance with the EPA stan-
dard that limils the effective dose cquivalent to 2
mcmber of the public from aithomne radinactive cmis-
sions to less than 10 mremvycar.  However, the
Laboratory cannot yei demonstrate compliance with all
of EPA’s radioaclive cmission monitoring requise-
menls. Discussions between LANL, DOE, and EPA 0
ilentify arcas of noncompliance and to develop a
program (o hring the cmission moniloring into
compliance with the regulations will be initiated in
CY ol

8. Safe Drinking Water Act.  Municipal and
industrial water supply for the Laboratory and
community is from 16 decp wells owned by DOE. The

fr) and onc gallery (collection sysiem fed by springs).
In 1990 and the first quarter of 1991, the chemical
quality of the waler met federal and state primary and

sccondary drinking: water standards (NMEIB 1WHS,
EPA 1989),

N

wells range in depth from 265 to 942 m (869 10 3 (000

I-42
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6. Federal Insecticide, Fungicide, and
Rodenticide Act. This act regulates the manufacturing
of pesticides, with requiremenls  on  gegistration,
labeling, packaging, ecnforcement, record  keeping,
distribution,  warker  protection,  cerification,
cxperimental usc, and tolerances in foods and feeds.
An annual inspection conducicd in 1990 by the U.S.
Department of Agricullure found no deficiencies in the
Laboratory’s pesticide application program or cerlified
application equipinent. No inspections were performed
in the fint quantes of CY 91,

7. National Historic Preservation Act.  As
required by Scc. 106 of lhe National Historic
Preservation Act of 1966, which was implemented by
36 CFR M0, “Protection of Hisloric Propentics,”
Labewatory activities are evaluated in consultatmn with
the Statc Historic Preservatioy Officer (SHPO) for
possibtic  cffects to cultural or historic resources.
During 1990, Lahoratory archacologists evaluaied 355
undertakings (an undertaking is an activity that has the
potential 1o affect a  cultusabhistonc  resousce),
conducied 37 ficld surveys, recorded 18 archacological
sites, and submilted four survcy reporis for SHPO
review.  As a result of Laboratory activilies, adverse
impacts 1o two archacological sites were miligated
through sitc exeavation, .

Fory-cight activities and 205 excavation permils
were seviewed during January-March  199); nonc
required reponts 1o the State Historic Prescrvation
Office. Excavation of onc sile, being conducted undes
an approved mitigation plan. resulted in several
interesting finds, including portions of a human burial
and a kiva. The hurial was removed fur nemdestructive
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 Floodplalny/Wetlsnds Protection. The DOE and
Laboratory must comply with the Endangered Specics
Act of 1973, as amended, and with Execulive Orders
11988, “Floodplain Management,” and 11990,
“Protection of Wollands." Compliance undcr NEPA
requires review of projects for putcntial eavizonmental
impact on critical habitats, floodplaine, and wetlands.

/
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Laboratory activitics duging 1990 1o comply wilh these
requirements Wwore an three calegories: (1) thinteen
endangcred specics surveys were completed; (2) hind
censuses were continued and sensitive habitals were
monitored to provide base line maniloring of sensitive
or polentially sensitive species; and (3) all wetlands
greater than onc acre within the Laboratory boundarics
wire mapped.

Forty-cight  activities  were  reviewed  during
January-March 1991 for possible impacts on threatened
and cadangered species. None required surveys beyond
a brief ficld reconnaissance.  Plans were developed for
ficld work to begin in April/May including surveys of
sites for proposed projects, additional characterization
of we'lands, and continucd ihonitoring ot the impacts
of the construction of the Sanitary Wastewater Systems
Consalidation on Sandi s Canyon and Canada Jel Bucy,

9. Comprehensive Environmentsl Response,
Compensation, and Lisbility Act. Cleanup of toxic
and hazardous contaminants atl closed and abandoned
hazardous wasic sites was mandated by the Compre-
nensive Eavironmental Response, Compensation, and
Liability Act (CERCLA). The Superfund Amendments
and Rcauthorizatiun Act (SARA) of 1986 cxicnsively
amended CERCLA. Investigations and any requiscd
remedial actions al Liw Alamos will be carried out
under RCKA as pan of DOE's Environmcntal
Restoration Program, which requires cvaluation of all
arcas at the Laburatory fo. possible contamination (Scc.
IX.K).

a. Emergency Planning snd Community Right-
to-Know Acl.  Titlle HE Scc. 313 of SARA
exempts  DOE  faciliti-y  [rom rcponiing
tequirements.  However, it is DOE palicy that
this exemption not be exercised and that the
Laboratory rcport ils  releases  under  the
remaining provisions of Scc. 313. Even withoul
the DOE excmption, all rescarch operations at
the Laboratory  are cxcopl  under  other
provisiens of the regulation  Only pilot plants
and specialty chemical production facilities at
the Laboratary arc not  covered by this
cxempiion and must report their releases. As a
result, the Plutonium Priwessing Facility is the
only eperation at the Laboratogy thal is covered
by Scc. 313. The anly regulated chemical that is
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used al the Plutoninm Processing Facility in
amounis greater than the Sve. M3 reponing
thresholds is nitric acid.

The Laboralory submitied the required Sce.
313 report 10 EPA in July of 1990, This repont
covered the releases of nitric acid during 1989,
About 47 500 pounds of nitsic acid were used
for phatunium processing with releases 1o the air
of approximately 1 000 In. The amount of gitric
acid released 1o the anwosphere was calculated
using data obtaincd from a study that measurcd
the air cmissions from the facility. The
remaining nitric acid was cither cuns “med in
chemical ren ‘jons st vas compleiely neutral-
jred in the wastewatr Ucalmen!l opcrations.
Only the air releases required repaonting in 1989,
Data un releases (or CY 908 will be reponed
under Sce. 313 a0 July 1991,

10. Tosic Substences Control Act.  This act
regulates the manufaciusy, processing, distribution, use,
storage, and labeling of all chemical substances,
including polychlosinated  biphenyls (PCBs).  The
Laboratory has EPA authorization to dispusc of PCB-
contaminated cquipmuat and soil at its low-fevel
radinactive waste landfill (Arca G). However, nust
PCB-containing or -cont . ninated malerials have been
sent offsitc to E#/+ appravcd disposal facifities.

Efforis continucd tow otd e replacement, reclassi-
fication, and divpoal of FOB equipment at the
Laboratory.  During (/#K1, the following PCB wasie
was scnt off-site for disposad: 6 'S kg (137 553 1Ih)
liquid PCB nil thw ncludcu 30.498 ppwm nil; 10781 hg
(23 701 1h) comiataae o debris, 333 A (7 360 Ib)
contaminated walc, 45 148 kg (9953, 1h) (som 17
ttansformers, 2ad 4791 bhg (1 U 603 Ib) from 558
capacitors. 1. «ddition. M9 hg (17 08 [b) « PCB-
contanvnated soil -Lobris, and < quipiiont were disposcd
of at TA M Arsy G O the 11 PCB trasforeen
being reimofilled within .0 1ast 1w s, ninc wern
rechinsificd 1o non-PC B statuz o the end of 1990, wo
more afe expeeied to be 1o Dessalicd in the fifst guaster
of 1991, and another six by the end of (991 Eleven of
the 31 ransformenrs are heing rcu Silled with +ihicoae
oil and the rest with perchlomcthySem, Nuadits o
inspections of the Lahoratory's PCB activities were
conducted hy the EPA, NMEID, v DOE in 1990
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H. Compliance Agreements

1. Federul Facility Complisnce Agreement and
Administrative Order, The EPA, Region 6, issucd a
revised  Federal  Facility  Compliance  Agreement
(FFCA). Docket No. VI-90-1240 10 DOE/LAAO on
July 12, 1990, The revised FFCA provided intesim
clfluent limils and compliance schedul~s for Quifalls
048, NSS, (9S, and 10S. Intcrim cfflucnt limits and
schedules of compliance for Outfalls 0SS and 108 were
added to the existing FFCA. DOE/LAAOQ did not sign
the FFCA until January 8, 1991 and thercfure the FFCA
did nut bevome cffcctive duting 1990,

On July 19, 1990, EPA Rcgion6 scrved an
Administrative Osder (A0), Docket No. V1-90-1263,
on the Univenity of California. This AD centains the
same intcrim limits and schedules for compliance as the
FFCA issued 10 DOE/LAAO on July 12, 1990, This
AQ hecame effective in July, 1990,

On December 19, 199) EPA Region 6 scrved an
AOQ, Docket No. VI-91.067 on Los Alames National
Labosatory. This AO listed 13 violations of the
iaboratory’s NPDES permit  dJuring  August 1o
November 1990 and required the Laboratory lo take
correclive actions necessary to climinate and prevent
recurrence of the cffluent violations cited. In addition,
the Laboratory was required to submit » repont detailing
the specific actions.  For any comeclive actions
excecding 3 days a plan for climination and
prevention of the lisied violations was fequired 10 be
submitted 1o EPA.  In 1991 LANL prepared and
submiticd a response 10 EPA, including corrective
actions laken and proposcd schedules necessary (o
achicve compliance with the AO.

1. FEnvironmentsl tversight snd Monhoriog
Agreement.  The Environmental Oversight and
YMonitoring Agreement beiween DOE and the State of
New Mexico requires that the Laboralory prepare the
following studics:

Waste Minimization Plan

Source Reduction Siudy

Wasi~ Characicrization Plan

Background Characicrization Siudics
Envitonmental  Monitoring and  Review
Documents

N
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information on  Enavironmental Releases &
Emissions
DOE Compliance Assessmcenis

NEPA Docunients

The State will receive financial and technical
suppont far  activities in  cnvironmental  oversight,
moniloring, aceess and emergency response (o ensufe
compliance with regulations and standards at the
Laboratory.

This agreement, ariginally signcd by DOE and the
State in October 1994, is heing renegotiated, and it is
uncicar when the agreement will become active.

1. Unplanned Relenses

1. Airborme Radionuclide Releases.  Tritium
Release at TA-41. On May 17, 1990, approximalely
2000 Ci (74 000 GBq) of tritium was releascd from
TA-41.  Measurements indicated that approximately
15% of the tritium was in the form of fritialed waicr,
and K3 was in the form of tritium gas. The resulling
doses 1o members of the public were cstimated using
curtemt meteorological conditions.  The maximum
effective dose was estimated to be 0.5 mrem, which is
05% of the DOE's PDL of 100 mremVyr from all
pathways, and 5% of the 10 mrem/yr radiation limit for
the air from DOE [acilities.

Airborne Tritium Release at TA-41. On February 1,
1991, 287G i of clemental tritium were relcascd atl
TA-+i. Less than D.1% of the tritium was present as
tritiated water. The cffcctive dose equivalent (50-year
dose commilment) to 3 member of the public was
calculated 1o be 0.03 mrem. This dose occurred 7 km
cast of TA-41, where Los Alamos Canyon opens oul
ono Staic Route 4, The dosc estimale conservalively
avumed that 1% of the tritium was oxicized before
reaching the teceptor location. The dosc is 0.03% of
DOE’s PDL of 100 meee/ycas from all pathways, and
0.3% of the EPA’s 10 mrem/ycar limit for the air

pathway.

2. Airborne Nonradiological Release. Leaking
CiF y Gas Cylinder. OnJuly 17, 1990, a smali cylindcr
containing chlotine trifluoride (CIFy) was found to be
icaking at TA-46, The Wasic Management Growp
(HSE-7) Hazardous Matcrials (HAZMAG) 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 Wasic Scction of HSE-8 has determined tiat
although the cylinder was being uscd as a product when
the leakage was detected, thic CIFy became 3 hazardous
waste when it was moved o TA-53, Arca J.
Nevertheless, the kaking gas cylinder posed an
imminent and substantial danger 1o human health and
the cnvironment and the manner in which the incident
was resolved was consistent with current EPA palicy.

No rcleases were reponied in the first guarter of
1991,

3. Liquid Releases. Sulfuric Acid Release ut TA-3
Power Plunt. During May 19, 20, and 21, 1990,
sulfuric acid accidentally was released from the acid
storage tank at the TA-3 power plant. This acid flowed
into the ncutralization 1ank at the power plant causing
three separate periods during which the pH of the
discharge from the ncutralization tank 10 Sandia
Canyon excceded NPDES Jimits. These excecdances
were reposted 1o the NMEID within 24 hours as
requircd by paragraph G of the Labaratory’s NPDES
Permit, which requires immediate rcponiing of any
noncompliance that may cndanger hcalth or the
cavironmenl.  Response o the acid relcases included
ncutralization of the flow in Sandia Canyon with soda
ash, plugging of thc overflow at the ncutralization tank,
and preparation of new proccdures for operation of the
ncutralization sysiem. An investigation of the release
has been complcted, and findings of the investigation
arc being implemented 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 powes plant operations.

Other violations of the CWA. HSE-N was involved
in three incidents involving the discharge of an oily
sheen ncar the Univernsity House at TA-3.  Discharges
were noted on October 5 and 20), 1990 and November
I, 1990, Personncl from HSE-R collected samples,
supervised clcanup at the sile, prepared writicn reporis
to the EPA and the NMEID, and reported the incidents
verbally 10 EPA and NMEID as required by the CWA
and New Mcxico Watcr Quality Control Commission

U
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regulations. Staff participated in a task foree to identify
and climinatc all sources of ail responsiblc for the oily
sheen.  This outfall. storm water discharge associated
with industrial activity, will be permitted by new storm
watcr regulations promulgated by ECA on October 31,
199,

A rnrlcase occurred al TA-16, Building 340,
involving the spill of compressor fluid through an
NPDES-permiicd  outfall on December 12, 1990,
Personnel from HSE-8 collected samples, supervised
cleanup ai the site, preparcd required writien reports 10
EPA and NMEID, and reponcd the incidents verbally
o EPA and NMEID as required by the CWA and Ncw
Mexico  Water  Quality  Control  Commission
Regulations.

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

* Potablc watcr from an cyc wash/salcty shower at
TA-54, Arca G, wher: a pipe frazc and burst
sometime Juring the period from December 22,
1990, through January 1, 1991; and

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

The Department of Encrgy voluniarily submitted a
Correclive Action Report to the NMED which lisicd the
actions being taken to improve communication belwcecen
operating groups and HSE-8 conceming notification of
existing or potential liquid releases and to insure timcly
reporting to the regulalory agencies.

J. Waste Minimlzatlon

The Waste Management group preparcd a “Waste
Minimization and Pollution Prevention Awarcncss
Program Plan,” as pcr DOE Ozders 5400.1, 58200.2A,
and 5400.3. Thc plan will remain in final draft form
until policy guidclines on wasic minimization and
pollution prevention awarencss are finalizcd 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 areas of Los Alumos and White Fock are
located in Los Alamos County, north central New
Mexico, approximatcly 100 km (60 mi) nosth northcast
of Albuquerque and 40 km (25 mi) northwest of Santa
Fe (Fig. 1). The 111 km- (43 mi%) Laboratory site and
adjacent communitics arc situated on Pajarilo Plateau,
which consists of a scrics of finger-like mesas scparated
by deep cast-to-west oriented canyons cut by intermit-
tent streams (Fig. 3). Mesa tops range in clevation
from approximately 2 400 m (7 800 f1) on the flank of
the Jemez Mountains 1o about | 900 rn (6 200 fi) at
their castern termination above the Rio Grande Valley.

The Depantment of Encrgy (DOE) controls the arca
within Laboratory boundaries and has the option to
completely restrict access.

B. Land Use

Most Laboratory and community developments are
confined to mesa tops (sce the insice front cover). The
surrounding land is largely undeveloped, with large
tracts of land north, west, and south of the Laboratory
site being held by the Santa Fe Nationas Forest, Bureau
of Land Management, Bandelicr National Monument,
General Services Administration, and Los Alamos
County (sce the inside back cover). San lldcfonso
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 (sec Laboratory Technical Arcas, Fig. 4
and Appendix F). However, these uses account for
only a small part of the tofal land ares. Most land
provides isolation for sccurity and safety and is a
reserve for future structuse locations.

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

Limitcd access hy the public is allowed in certain Mortandad and Pucblo Canyons arc also open to the

Ancheo Canyon (Fig. 5) beiween the Rio Grande and of State Road 502 ncar the White Rock Y, is open to
Statc Road 4 is open to hikers, rafters, and hunters, bul the public subject to restrictions of cultural resource
woodcuiting and vehicles are prohibited. Portions of  prolcction regulations,
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C. Geology-Hydrology

Mat of the finger-like mesas in the Laboratory arca
are found in Bandelicr Tull (Fig. 6). Ash (all, ash fall
pumice, and thyolite wif form the surface of Pajarito
Plateau. The tuff, ranging fromn noawelded to welded,
iy over 30O m (1K) ) thick in the western part of the
platcau and thins to about 8O m (260 1) castward above
the Rio Grande. [t was deposited as a result of a major
cruption of a volcano in the Jemez Mountazins about 1.1
o L4 million years ago.

The wiffs oveelap onto the Tschicoma Fagmation,
which vonsists of okler voleanics that form the Jemnes
Mountains. The wif is underlain by the conglomerate
ol the Puye Formation (Fig. 6) in the central and cast-
em cdge along the Rio Grande, Chino Mcesa basalts
interfinger with the  conglomerate  along the river.
These Tormittions overlay the sedinents of the Tesugue

Wesi Ephemeral Siream
2200 -
wE 2100-
>~ .
oF 2000
< >
> w 1900
O« 1775
=Y 1750
$Z 1700
w
d§ 1600
1500

Main Aquifer

1 Tutf

1 Aluvium

[ Basant

BB Conglomerate
Bl Sedimenis
BBl Perched Water

Fig. 6. Concepuual illustration of geologic-hydrologic rekationship in Los Alamos arca.

Piezometric Surface in
Main Aquifer

Fanmation, which extends wross the Rio Grande Valley
and isin excess of 1000 m (3 3160 1) thick.

Los Alamos afca surbace waler aceurs primatily as
intermittent streams.  Springs on the Manks of the
Jemez Mouniains supply base flow inlo upper reaches
of some canyons, hut the amount is insufficient (o
maintain surface fows acess e Laboratory s
before it is depleled by evaporadion, transpiration, and
infiltration. Runoff fromm ieavy thunderstonms or heavy
snowmelt reaches the Rio Grande several times i yeas
in somec draimages.  Effluenls frenr sanitary ~ewage,
industrial waste treatment plants, and vooling-1ower
blowdown are released into some canyons at rales sul-
ficicnt tee maintain surface Aows fur varying distances,

Groundwater occurs in three modes in the Los
Alamos area: (1) water ia shallow alluvium in cianyons,
(2) perched water (3 groundwater bodv above an
impermeable layer that scparates it (e The underlying

Approximalely 3 mile:s
(S km)

/
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main body of groundwalter by an unsaturaled zonc), and
(3) the main aguifer of the Los Alamuos area.

Intcrmittent stircam flows in canyons of the plaicav
have deposited alluvium that ranges from less than 1 m
(3 f1) 10 as much as 30 m (100 f1) in thickness. The
alluvium is permeable, in contrast to the underlying
volcanic 1ff and sediments.  Intermitient runoff in
canyons infiltrales the alluviem until itls downward
movement is impeded by the less permeable wff and
volcanic sediment.  This resulls in a shallow ajluvial
groundwaler body that moves down gradicent within the
alluvium. As walcr in the alluvium moves down gradi-
cnl, it is depleted by evapolranspiration and movement
into underlying volcanics (Purtyinun 1977).

Perched water occurs in conglomierate and basalis
beneath the alluvium in a limiled arca about 37 m (120
f1) deep in the midreach of Puchlo Canyon and in a scc-
ond arca about 45 to 60 m {150 to 200 fi) bencath the
surface i lower Puchlo and Los Alamos canyons ncar
their confluence. The second area 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 arca is the only
aquifcr in the area capable of scrving as a municipat
waler supply. The surface of the aquifer riscs westward
from the Rio Grande within the Tesuque Formation into
the lower part of the Puye Formation beneath the cen-
tral and wesicrn part of the platcau. Depth of the
ayuiler decreases from 360 m (1 200 fi1) along the wesl-
crn margin of the platcau to about 180 m (600 fi) at the
castem margin.  The u..in aquifer is isolated from allu-
vial and perched vraiers by about 110 10 190 m (350 1o

- 620 f1) of dry wif and volcanic scdiments. Ghus, there
is little hydrologic conncction or potential for recharge
to the main aquifcr from ailuvial or pcrched water.

ditions in the wesltc,. and ceatral pan of the platcau and
under arfesian conditions in the casicmn pant and along
the Rio Grande (Purtyn:un 1974b). Major recharge to
the main 2quifer is from the intermountain basin of the
Villes Caldera in the Jemez Mountains west of Los
/damos. The watcr lablc in the caldcra is ncar land sur-
facc. The underlying lake sediment and volcanics are
highly permceable and cortribule 1o the recharge of the
aquifer through the Tschicoma Formation interflow

-

~

breccias (rock consisting of sharp lragments cmbedded
in a finc-grained matrix) and the Tesugue Formation.
The Rio Grande receives groundwaler discharge from
springs fcd by the main aquifer. The 18.5 km (11.5 mi)
reach of the river in White Rock Canyon between
Otowi Bridge and th¢ mouth of Rito de Frijoles
receives an estimated 5.3 10 6.8 x 10* m* (4 300 10
5 500 ac-ft) annually from the aquifer.

D. Climatology

Los Alamos has a scmiarid, tcmperate mountain
cliale. Avcrage annual precipitation is nearly 47 cm
(19 in.). Precipitation was normal during 1990. Thirty-
six pereent of the annual precipilation normally occurs
during July and August from thundershowers. Winter
precipitation  falls  primasily 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 snowfall since 1981.

Summers arc generally sunny with moderate, warm
days and cool nighls. Maximum daily tcmpcratures are
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. 11 was the warmes!
Junc on rccord.  Bricf aftcrnoon and cvening thunder-
showers arc common, cspecially in July and August. A
hcavy thunderstorm dropped 4.2 cm (1.64 in.) of rain in
anc hour al Eam Galc on August 21. High altitude,

~ light winds, clcar skics, and dry atmesphere allow nighi

Waicr in the main aquifer is under watcr table con- ,

temperatures to drop below 15°C (59°F) after cven the
warmest day. Winler iemperaturcs typically range from
about =9°C e -4°C (15°F 10 25°F) during the night and
from -1°C 10 10°C (30°F 10 50°F) during the day.
Occasionally, tcmperatures drop to -18°C ((°F) or be-
low. Temperalures dipped 10 -23°C (-10°F) on
December 23 and 24, the coldcest since December 1978
when it rcached -25°C (~13°F). The month became
the coldest December on record. Many winter days are
clear with light winds, so strong sunshinc can makc
condilions comfortable even when air tcmperatures arc
cold.

Snowstorms with accumulations cxcceding 10 cm
(4 in.) are common in Los Alamos. Some storms can
be associated with strong winds, frigid air, and danger-
ous wind chills. The ycar’s largest snow storm struck
January 18, when 30.5 cm (12.0 in.) of snow fell.
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Unusually little snowfall fell during the end of winler
cnding in 1990; only 9.4 in. (or 35% of normal) fcll
from Fchruary through April.

Bccause of complex terrain, surface winds in Los
Alamos oficn vary greatly wilth time of day and loca-
tion. With light, large-scale winds and clcar skics,
daylimc winds arc predominanily south lo 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 drainage wind often flows from the
west and northwest high on the Pajarito Platcau.
Nightlime winds become more paralicl to the Valley
(south-southwest and north-northcast) both above the
drainagc winds aver the Western Platcau (about 30-40
m [~100-130 f1) above ground level [AGL)) and at the
surfacc loward the Vallcy. Predominant winds are west
o west-northwesterly at the west end of the Plateau o
south southwesierly at the cast end. ‘Winds during 1990
followed normal pattems.

Historically, no lomadoes have been reporied to
have touched down in Los Alamos Counly. Strong dust
devils can produce winds up to 34 m/s (75 mph) at iso-
lated spois in the Counly, especially at lower eleva-
lions. Strong winds with gusts cxcecding 27 m/s (60
mph) arc common and widcspread during the spring. A
slorm on January 29 causcd sirong winds with a pcak
gust ol 22 m/s (71 mph).

Lightning is common over the Pajarito Plaicau.
There are 58 thunderstiorm days during an average year,
with most occurning during the summer. There were 68
thundcrstorm days reported during 1990.  Lightning
protection is an imponant design lactor for most facili-
tics al the Laboratory. Hail damage can also occur.
Hailstoncs with diameters up 10 0.64 cm (0.25 in.) are
common; 1.3 cm-(0.5 in.-) diamcter hailstoncs are less
common. A scvere hailstorm dropped golf-hall- and
some baschall-sized hail at White Rock on July 20,
causing $9 million of damagc 1o homcs, motor vehicles,
and other properly.

The irrcgular terrain at Los Alamos affects the
atmospheric lurhulence and  dispersion, sometimes
favorably and somctimes unfavorably. Enhanced dis-
persion promotes greater dilution of comtaminanis
released into the aimosphere. The complex terrain and

N
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forests create an acrodynamically rough susface, forc-
ing incrcased horizontal and venical  dispersion.
Dispersion gencrally decreases at lowcer clevations
where the terrain becomces smoother and less vegelaied.
The frequent clear skics and light, large-scale winds
cause good verlical, daytimc dispersion, cspecially
during thc warm scason. Sirong daylime healing dur-
ing the summer can force vertical mixing up to 1-2 km
(3 000-6 000 f1) AGL, hul the gencrally lighl winds arc
limited in diluling coniaminanis horizonlally.

Clear skics and light winds have a ncgative cffect
on nighttime dispersion, causing strong, shallow sur-
facc inversions to form. These inversions can severcly
resirict ncar-surface vertical and horizonlal dispetsion.
Inversions are especially strong during the winter,
Shallow drainage winds can [ill lower arcas with cold
air, thercby crealing deeper inversions, common toward
the vallcy (White Rock) on clear nights with light
winds. Canyans can also limit dispcrsion by channcl-
ing air flow. Sirong, large-scalc inversions during the
winter can limit vertical mixing to under 1 km (3 000
f1) AGL.

Dispersion is gencrally greatest during the spring
when winds are strongest. However, deep vertical
mixing is greatest during the summer. Low-level dis-
persion is gencrally the least during summer and
autlumna when winds arc light. Even though low-level,
winter dispersion is generally grcater, inlense surface
inversions can causc least-dispersive condilions during
the night and carly moming.

The frequencics of atmospheric dnpcmvc capabil-
ity are 52% unsiable (stability classes A-C), 21% ncu-
tral (D), and 27% siable (E-F) during the winter at TA-
59. The frequencics arc 44%, 22%, and 34%, respec-
tively, during the summer. Thesc stability calcgory
frequencics arc hascd on measurcd ventical wind varia-
tions. Stability gencrally increases (hccomcs less dis-
persive) loward the valley.

E. Populstion Distribution

Los Alamos County has an cstimated 1990 popula-
tion of approximaicly 18 200 (bascd on the 1990) U.S.
Census, adjusicd to July 1, 1990). Two residential and
related commercial areas cxist in-the County (Fig. 1).

/
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The Los Alamos townsite (the original area of devel-
opment, now including residential arcas known as
Eastern  Arca, Western  Arca, North  Community,
Barranca Mcsa, and North Mcsa) has an estimated pop-
ulalion of 11 400. The White Rock area (including the
resideniial arcas of White Rock, La Senda, and Pajarito
Acres) has about 6 800 residents.  About one-third of
the peaple employed 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 Alamaos (Table 11-1).
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The Laboratory is administered by the University of
California for the DOE. The Laboratory’s cnviron-
mental program, conductcd 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 been nuclear weapons rescarch and
development. Programs include weapons development,
magnetic and incriial fusion, nuclear fission, and
nuclear safcguards and security. These is also basic

F. Programs at 1.os Alamos Nstionsl Laboratory

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

Distance from TA-53 (km)

Direction 1-2 2-4 48 8-1%5 1820 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 1 0 0 0 317 15 352 1009 1138 3846
ENE 0 0 0 1940 1563 2716 2729 1 187 2214
E 0 0 83 28 5§56 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 4 347 95
S 0 0 0 50 0 318 614 6775 0
SSw 0 0 0 20 0 817 201 8238 33485
Sw 0 0 0 0 0 0 315 4157 0
wWsSw 0 0 0 0 0 315 313 2545 207
w 0 0 'Y 0 0 0 ] 164 132
WNW 0 1435 653 0 0 0 0 0 3081
NWwW 0 523 1721 0 0 0 0 1438 0
NNW 0 578 579 0 0 0 0 64 62

1990 Pop.

Distribulion 2 2536 15675 2600 2436 21497 85838 35357 46597

 *Tatal population within 80 km of Los Alamos is 213 000,

o
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tesearch in the arcas of physics, chemistry, and engi-
ncering thal suppons such programs.  Research on
peaceflul uses of nuclear encrgy has included space
applications, power reactor programs, radiobiology, and
medicine. Major rescarch programs in elemenlary par-
licle physics are carried out al the Laboratory’s linear
proton accclerator. Other programs include applied
pholochemistry, astrophysics, earth sciences, encrgy
resources, nuclcar fucl safeguards, lasers, computer
sciences, solar cnergy. geothcrmal encrgy, biomedical
and cnvironmental rescarch, and nuclcar waste man-
agcment rescarch. Appendin F summarizes activities at
the Laboralory’s aclive 1echnical arcas (TAs).

In August 1977, the Laboratory site, cncompassing
111 km? (43 mi’), was dedicated as a National
Environmental Rescarch Park. The uliimaie goal of
programs associated wilh his regional facility is to

encourage environmenial rescarch that will contribute
undcrstanding of how people can besi live in balance
with nature while cnjoying the benefils of technology.
Park resources arc available to individuals and organi-
zations outside of the Laboratory to [acilitate scll-sup-
poried research on these subjects deemed compaltible
with the Laboratory programmatic mission (DOE
1979).

A fina} Environmenlal Impact Siatement (DOE
1979) that asscsses potential cumulative environmental
impacts associated wilh currcnl, known (uture, and
conlinuing activities at the Laboralory was compleled
in 1979. The report provides environmental input for
decisions rcgarding  conlinwing  activities al  the

“Laboratory. It also provides more detailed information
- on the environmeni of the Los Alamos arca.

I-%
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Iil. RADIATION DOSES

Some increma.ital radiation doses (above those received from natural hsckyround, re-
suspended falloul, and medical aad dentai diagnostic procedures) are recrived by los
Alamos County residents as a resull of Laborutory 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 () mSv/yr)(all
pathways). This dose Is principally due to alrborne emlssinns from the linear particle
accelerator at the Los Alamos Meson Physics Facllity.

No significant exposure pathways are believed (o exist for radioactivity released in
trealed liquid waste discharges. Most released radionuclides are retained (o alluvial sedi-
ments within Laboratory boundaries. A smali fraction Is ‘ransported off-site in stream
channel sediments during heavy runoff. Radlonuclide concentrations in these sediments,
however, are only siightly above background ievels. 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 L.aboratary was conservatlvely estimated (o
be 3.1 person.rem (0.031 person-Sv) during 1990. This Is <0.08 % of the 70 000 person-rem
{700 person-Sv) coliective effeclive dose equivalent recelved 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-Sv), was recelved
by persons living In [Los Alamos County. This dose is 0.04% of the 6 100 person-rem (61
person-Sv) received hy the population of l.os Alsmos County from background radiation
and 0.2% of the 1000 person-rem (10 person-Sv) from dlagnnstic medical and dental
procedures.

In 1990, the average added risk of cancer mortslity to ].os Alamos lownsite residents was
I chance in 21 000 000 from radiation relessed by the year®s Lahoratory operations; this is
much less than the 1 chance in 8600 from bhackground radiation. The Environmentsl
Protection Agency (EPA) has estimated average iifetime risk for overail cancer incidence as
1 chance In 4 and for cancer mortality, 1 chance In 8.

To evaluate compliance with EPA’s regulstion 40 CFR Part 61, Subpart H, the masi-
mum doses from airborne emissions from 1990 Laboratory operations were calculated by
the EPA-approved computer modeling programs (CAP-88. The maximum Individual effec-
tive dose equivalent was B.1 mrem (0.081 mSv). This was B1% of F.PA’s radistion limit of 10
mrem (0.1 mSv) from the air pathway. This 8.] 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
area of maximum exposure. (CAP-88 tends (o overestimate radistion doses In the complex
terrain around I.os Alamos because it does not take Into account dilution of airborne
radionuclides by terrain-induced turbulence.

He-1
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A. Background

The impact of covironmenial relcases of radioac-
tivily is evaluated by estimaling doses received by the
public from exposure to these releases. These doses are
then comparcd with applicable standards and with
doscs from background radiation and medical and
dental radiation.

The Depantment of Encrgy’s (DOE’s) public dosc
limit {PDL) limits the clfcctive dose equivalent for a
member of the public to 100 mrem/yr (1 mSv/yr) for all
pathways of cxposure (DOE 19903), The effective
dose cquivalenl is the hypothetical whole-body dosc
that carvies the same risk of cancer or genetic disorders
as a given dosc 10 a panticular organ (see Glossary).
Using this dose aflows direct comparison of exposures
to dilferent organs.

In accordance with EPA regulations (40 CFR 61)
governing radiation doscs from the air pathway to
members of the public, the effeclive dose cquivalent
from airhome radioactive relcases at DOE facilitics is
limited 10 10 mremvyr ¢0.1 mSv/yr). This new radiation
limit under this regulation became effective fos 1990
LANL opcrations when 40 CFR 61 wan revised in
December, 1989 and January, 1990. The previous
radiation limit was 25 mrem/yr (0.25 inSv/ye) {wholc-
bady) and 75 mrenvyr (.75 mSv/yr) (any organ). The
principal pathway of exposure 3t Les Alamos has been
through release of radionuclides into the air, resulling
in cxtemal radiation dascs to the whote body. Other
pathways contribute finitc but ncgligible doses. A
detailed dircussion of standards is presenied in
Appendix A,

The cxposurc pathways considered for the Los
Alamos arca arc atmospheric iransport of aithome
radinactive cmissions, hydrologic transport of treated
liquu! cfflucnis, fond chains, and direct exposure 1o
exicrnal pencisating radiation. Exposure to radinactive
malcrials of radiation in the cnvironment was deler-
mincd by dircct measuremenis of airbomne and waler-
bome contaminants, of contaminants in foodsiulfs, and
of cxternal pencirating radiation.  Theoretical dose
calculations bascd on atmospheric dispersion madcling
were made for other aithome cmissions present at
levels 100 low to measure.

Doscs were calculated from measured of derived
exposures using models based on the reccommendations

\nf the Intermational Commission on  Radiological

LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1000

-2

Protection (ICRP) (Appendix D). These doses are
summarized in Table H1-1 for the most important
cxposuse calcgorics:

¢ Maximum Boundury Dose, or “Fence-Post®
Dose Rate. This is the cslimated maximum
clfective donse 1o a hypothetical individual
prescnt at the point on the Laboralory boundary
where the highcat dose rate occurs. This dosc
docs not take into account shiclding or occu-
pancy and dacs rot mean that an individuat
actually reccives this dose.

Maximum Individual Dose. This is the esti-
mated maximum cffective dosc to an individual
actually residing in the off-site location whese
the highest dos- rate occurs. |t includes cor-
rections for shiclding (for example, for being
inside a building) and occupancy (the [raction
of the year that the person is in the arca).

Average Dose. This Is the cstimaled average
dosc 1o residents of Los Alamos and Whilc
Rock.

Collective Effective Dose Equivalent. This is an
estimate of the 1al clfective dose (in person-
rem) received by the population within an 80
km (50 mi) radius of the Laboratory.

The maximum boundary dosc and the maximum
individual dose over the past 10 years are summarized
in Fig. 2. Each year, more than 95% of the dosc
resulted from airbome emissions of activation products
from LAMPF.

All internal radiation doses (through inhalation or
ingestion) are 50-ycar dosc commitmenis (Appendix
D). This is the total dose reccived from inlake of a
radionuclide for 50 years following intake.

In addition to compliance with dosc standards,
which define an upper limit for doses (o the public,
there is a concurrent commilment o limit radiation
exposure la individuals and population groups 10 levels
as low as reasonahly achicvalie (ALARA). This policy
is followed a1 the Laboratory by applying strict controls
on airthome emissions, liquid cifluents, and operations,
not only to minimize doses to the public bul also 10
limit releases of radioactive matcrials 1o the caviron-
ment. Ambicnt monitoring described in this repont

documenis the cffcctivencas of these controls. /




Table 11I-). Summary of Annusl Effective Dase Equivaleats Attributable to 1990 Laboratory Operations

€1

Average Dase to Cullective Dose to
Maximum Dose at Maximuss Dose to Nearby Residents Population within 80 km
1 aboratory Boundary* an Individual® LosAlsmos  White Rack 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 within 80 km of
of TA-S3 of TA-53 Laboratory '§°
DQE Public Dose Limit -— 100 mrem 100 mrem 100 mrem — 2
Percentage of - 1% 0.11% D.15% —_ ;‘
Public Duse Limit
Background 337 mrem 337 e 337 mrem 337 mrem 70 000 person-rem §
Percentage of background 2% 1% 0.03% 0.04% 0.004% %
aMaximum boundary dosc is the dose 10 3 hypothetical individual at the Laboratory boundary where the §

highest dose rate oocurs, with no correction for shielding. Calculation of boundary dose assumes that the
individual would be at the Labomtary boundary continuously (24 boursiday. 365 days/year).

*Maximum individus! dase is tbe dosc W any irdividual at or outide the Laboratory where the bighest
dose rate occurs. Calkculations ake ino account occupancy (the tncurn of time a person is actually at that
location), self-shiclding, and shiclding by buildings.

\_ - Y,
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B. Estimate of Radlation Doses They were eslimated using the CAP-H8 models, mea-
surcd stack relcases (Table G-2). and 1990 mcetcoro-
logical dala.

). Total Masimum Individual Dose to 8 Member
of the Public from 1990 lahoratery Operations.
The maximum individual effective dosc cquivalent 1o a 2. Doses from Nalural Background Radistion
member of the public from 1990 Laburalury operations snd Medical and Dental Radistion. Effccrive dose
is cstimated to be 3.1 awcnvyr ((L031 mSv/yr). This is cquivalents from natural background and from medical

the to1al cffective dose cquivalent fsom all pathways. and dental uses of radiation ase cstimated so that we
This dosc is 3. 17 of 1the DOE’s PDL of 100 mrem/yr (1 may pravide a comparison wilth doscs resulling from
mSv./yr) clfective dose cquivalent from all pathways. Laboratory operations. Doses from global fallowt are

The duse occurred at East Gate (the Laboratory  w.nly a small fraction of total background dosces (<0.3%,
boundary northcast of LAMPF) and was primarily duc NCRP :987a) and arc not considered further here.
o cxicmal pencirating radiation from air activation Exposure 10 natural background radiation resulls prin-
products releascd by the LAMPF accelerator. The dose  cipally in whole-body doscs and in Incalizcd doscs 10
is based on cnvironmental measurement data discussed the lung and other argans. These doscs are divided into
below.  Table TH-2 summatizes the maximum indi- those resulting from cxposure (o radon and its decay
vidual cffective dose cquivalent and associaled organ  products that mainly affcct the lung and those from
dincs, nonraden sources that mainly affcct the whole body.,

The average clfective dose 1o residents in Los Est’matcs of backgtound radialion arc based on a
Alamos townsile aliribulable to Laboratory operations  recenl comprchensive seport by the National Council
in 1990 was 0.11 mrem (0.0011 mSv). The corre- on Radiation Prolcclion and Mcasurcmenis (NCRP
sponding dase to White Rock residenis was 0.15 mrem 1987a). The 1987 NCRP rcpott uses 20046 shiclding by
(00013 mSv). The doses arc approximatcly 176 of  structures fuor high-encrgy cosmic radiation and J¥F
EPA’s 10 mremvyr (0.1 mSv/yr)air pathway standard. scif-shiclding by the body for tersestrial radiation.

Table 111-2. Maximum Individual Dose from 1ahoratory

Operations during 1990
DOF.
laboralory Public Dose
Operstions 1 dmis ' Percentage of
{mrem/yr) {mrem/yr) O,
Effective Dose Equivalent 31 100 3.1
(Jrgan
Breast 33 ¢ *
Lung 2.7 . *
Red marrow 28 . .
Baone surface 3t * °
Thyroid -3 . °
Testes kX)) . *

Ovarics 2.4 . .
“Maximum diz e+ 10 organs are presented for reference only. The previous DOE Radiation Protection Standard

limited the 1 <i1tion dose to individual organs to § ™0 mrem/yr. This standard has been superceded by DOE Order
5300.5 which limits radiation doscs 'o organs througa the effective dose equivalent concept. ‘

\_ b
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Whole-bady external dose is incurred from expo-
surce 1o cosmic rays and 1o exiemnal terrestrial radiation
from naturally occurring radioactivity in the carth’s sur-
face and from global fallout.  Effective dose equiv-
alents from inlcrmal radiation arz due to radionuclides
depaosited in the body through inhalation or ingestion.

Nonradon cffective dosc equivalents from back-
ground radiation vary cach ycar depending on faciors
such as snow cover and the solar cycle {NCRP 1975h).
Estimaics of background radiation from nponradon
sources are based on measurcd cxiernal radiation back-
ground levels of 116 mrem {1.16 mSv) in Los Alamos
and 120 mrem (1.2 mSv) in White Rock caused by irra-
diation (rom charged particles, x rays, and gamma rays.
Plcase nole that these estimates did not include
mcasurements  taken a4t two monitoring  locations
{Scction V). These uncorrected measured doscs were
adjusted for shiclding by reducing the cosmic ray
component (60 mrem [0.6 mSv] at Los Alainos and
52 mrem [00.52 mSv] a1t White Rock) by 20% w1 allow
for shiclding by siruciures and by scducing the
tesrestrial componemt {56 mrem [0.56 mSv] at Los
Alamos and 68 mrem [0.68 mSv] at White Rock) by
3 10 allow for scif-shiclding by the body (NCRP
1987a). To these estimales, bascd on measurcments,
were added 10 orrem (0.1 mSe) at Lon Slamos and 8
meem (0.08 mSv) at White Rock {rom ncutron cosmic
radiation (20 shiclding assumed) and 40 mrem (0.4
mSv) from intemal radiation (NCRP 19873). The
cstimalcd whole bady dosc from hackground, nonradon
radiation is 137 mrem (1.37 mSv) at hoth Lon Alamos
and White Rock.

In addition o these nonradon doscs, a second
component of background radiation is dosc to the lung
from inhalation of 2**Rn and its decay products. The
*ZRn is produced By decay of 2%Ra, a member of the
uranium serics, which is naturally present in consiruc-
tion matcrials in buildings and in the underlying soil.
The clfcctive dose cquivalent from exposure to back-
ground ***Rn and its decay products is taken to be 200
mremy/yr (2 1nSviyr) (NCRP 1947a). This hackground
eMimalc may be tevised il a pationwide study of
background levels of *2Rp and ils decay products in
homes is undertaken, as recommended by the NCRP
(1984, 19%72).

The total effective dose cquivalent 1o residents is
337 mremiyr (3.37 mSviyry at Los Alamos and Whitc

\mwk (Table §11-1), or 137 mremiyr (1.37 mSv/yr) from

nonradon sources and 200 mrenvyr (2 mSviyr) from
radon.

Medical and Jenta) radiation in the United Statcs
accounts for an average effeclive dosc cquivalent, per
person, of 33 mrem/yr ((1.53 mSv/yr) (NCRP 1987a).
This cstimate includes doses from both x rays and
radiopharmaceuticals.

3. Dases Lo Individuals from External Penetrst-
ing Radistion from Airborne Emissions. The
thermoluminescent dosimcter (TLD) nctwork at the
Laberatory boundary nonh of LAMPF indicated a2 6.3
miem (0.063 mSv) increment above cosmic and
terrestrial background radiation during 1990 (Scc. 1V).
This increment is attributable to emission of air
activation products from LAMPF. Based on cstimalcs
of J0% shiclding inside buildings (NRC 1977, NCRP
1987a), 30% scif-shiclding (NCRP 1987a), and 100%
occupancy, this 6.3 mrem (0.063 mSv) increment
translates to an estimated 3.1 mrem (0.031 mSv) whole-
bady Jose 1o an individual living along State Road 502,
northeast of LAMPF  (Tahlc G-1).  This location has
beca the area where the highest boundary and
individual doses have been measurc 3 since dosimeter
moniloring began.

Because this dose is from cxternal penetrating
radiation, the 3.1 mrem (0.031 mSv) whoelc-body dose
is numerically cquil 10 ihe clfective dose equivalent.
The 3.1 mrem {0031 mSv) effcctive dose is I1% of
EPA’s air  pathway standard of 10 mrem/yr
(0.1 mSv/yr), 1nd 3.1% of DOE’s PDL of 100 mrem/yr
(! mSv/y,rY (Appendix A).

4. Doses to Individuals from Inhalation of
Airborne Emlssions. The maximum individual clfec-
live doses afiribulable to inhalation of airbome
emissions (Tabic G-1) are below the EPA air pathway
standard of 10 mremiyr (1 mSv/yr) (Appendix A).

Exposure 1o airborne JH (as tritialed water vapor),
uranium, XMPy, IM20py and MAmM were delermincd
by mcasurement (Sec. V). Correction for background
was made by assuming that natural radioactivity and
worldwide fallout were represented by dala from the
thrce regional sampling sations at Espafiola, Pojoaque,
and Santa Fc. Doscs were calculated using the proce-
dures descrihed in Appendix D.

The highest clfective dose cquivalent was 0.09

“mrem (D.0NDY mSv), or 0.1% of the DOE"s PDL of 100

s
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mremVyr (1 mSv/yr), and (0.95% of the EPAs 10 mrcnvyr
(0.1 mSv/yr) standard for dosc [rom 1he air pathway.
Emissions of air activation products from LAMPF
resulied in negligible inhalation cxposurcs.

Eaposure from all olher atmospheric relcases of
radioaclivily (Table G-2) was cvalualed by theorclical
calculations of airborne dispersion.  All potential doses
from these other releaces were Iess than the smallest
oncs presented in this scction and thus were considered
insignificant.

5. Modeled Doses from Alrborne Emlissions for
Compliance with 40 CFR 61, Subpart H. The EPA
rcquires that radiation doses be determined with the
CAP-88 computer codes AIRDOS2 10 demonstraic
compliance with 40 CFR 61, and RADRISK (40 CFR
61). The CAP-88 codes were run with 1990 meteoro-
logicat data, radioactive emissions data (given in Table
G-2), and RADRISK dasc conversion factors.  As
cxpecied, more than 98% of the maximum imdividual
dosc resulicd from exicrnal exposure (o air activation
products from LAMPF.  The maximum individual
clfective dose cquivalent, as determined by CAP-BR,
was 8.1 mrem (0.08F mSv), corrected to includc
shiclding by buildixgs (0%  reduction), The
calculation also taok into account the chemical (orm of
the mdionuclide, such as whether tritium was present as
tritiated waler or tritium gas (sce Appendix D). The 8.1
mrem (0.081 mSv) maximum dose, which would occur
in the arca jus nonheast of LAMPF, is 81% of the
EPA’s air pathway standard of 10 mrcnvyr (0.1
mSv/yr) (cllcctive dosc cquivalent).

The Lahotatory is currenily reviewing ils airhomne
radioactive clfluent moaitoring program to detcrmine
compliance  status  with EFA’s sack meonitoring
requirements in H) CFR 61.93.  An inventory of
radionuclide use at cach LANL facility is curremly
being conducted.  This information will be uwd o
identily which stacks at LANL requirc clflucni
monilaring under ihe EPa regulations.

Scc Appendix D for additional information on
modcling Jimes un Jor 40 CFR 61,

6. Doses from Divect Peneirating Radistlen. No
dircct penctrating radiation from Laboratory eperations
was detected by TLD maonitoring in off-silc arcas. The
only of(-sitc TLD mcasuremenis showing any clfect
from Laboralory operations were thosc taken north of

-

ni.s

LAMPF. These were duc 1o airhorne cimissions, as
discussed above. On-site TLD measuremenis of exicr-
nal penetrating radiation reflecied Laboratory opera-
hons and did nol sepresent pofential exposure 1o the
public. During previcus yeass, a poictial 2 (0 3
mrem/yr (0.02 1o 0.03 mSv/yr) dosc 1o the public
occurred to members of the public using the DOE-
controlicd road passing by TA-18. This polenlial dosc
did nol cxist during 1990 because of curtailed
operations al TA-18.

The on-sitc TLD station (Station 24, Fig. 7) ncar ithc
northcastern Laboralory boundary recorded an above-
background dose of about 27 mrem (.27 mSv). This
dose reflecis  direct  radiation from a  localized
accumulation of 1¥Cs on scdiments transported from
TA-21 before 1964. No onc resides ncar this location
at this time.

TLD siations at Whitc Rock (Station 12) and at
Shell (S1ation 10) had anomalous readings during 1990,
As will oc discussed in Section 1V, these readings were
invedigated with a ficld survey, which included identi-
lying what radionuclides causcd the clevated reading.
The clevated readings were obscrved at these siations
while the surveys were conducted. Elevated tevels of
nalurally occurring radioactivily, particularly 214Bi and
114ph, were obscrved al buth Jocations.  These
radionuclides were ideatificd by collecting in-situ
gamma specira at cach location with a high-purity
germanium detector. These radionuclides are paturally
accurring and are not assacialed with any LANL oper-
ation.

7. Doses to Individusls from Treated FfMuents.
Al this lime, discharged, ircaicd cfflucnis do not flow
heyond the Laboratory boundary hut arc relained in the
alluvium of the secciving canyons (Sec. VI). Thewe
treated clfluents are monitotcd al point of discharge;
their behavior in the alluvium of the canyons below
oullalls has heen studied and is monilored annually
(Hakonson 1976a, 1976b; Punymun 1971, 19744;
Scc. VI).

Small quantitics of radioactive conlaminanis (rans-
soried during scrinds of heavy runoll have been
measured in canyon scdimenis beyond the Laboratory
houndary in Los Alames Canyon (Fig. 5). Calculations
made with radiological data from Acid-Pucblo ard Los
Alamos canyons (ESG 1981) indicatc 3 minor cxposure

/
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- pathway to man from these canyon sediments (caling
livet from a steer that drinks walcr (rom and grazes in
lower Los Alamos Canyon). This pathway could
potentially result in a maximum commitied cffcclive
dose cquivalent of (1.1 mrem (0.001 mSv).

8. Doses to Individuals from Ingestion of Food-
stoffs. Daia from sampling of produce, fish, and honcy

- during 1990 (Scc. VII) were used to estimate doscs
\'t:ccivcd from cating these foodstulfs. All calculsted
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effectiv: dose cquivalents are D.1% of DOE’s 100
mrem/ye (1 mSv/yr)sandard (Appendix A).

Fruit and vegetable amples were analyzed for six
radionuclides (’H, VICs, total urapium, P*Pu, and
Do24Py).  The maximum commilicd cffective dose
equivalent that would result from ingesting onc-fourth
of an annual consumplion .1 ruits and vegetables (160
kg) from an oll-site location was 0.13 mrem (0.0013
mSv). This dose is 0.15% of ihe DOE’s PDL for pro-

tecting members of the public {Appendix A). /
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Ingestion o produce collected on-site is pot a sig-
nifican$ exposure pathway because of the small amount
of cdible matcerial, low radionuclide concentration. .l
limited aceess 10 these foodstulfs.

Fisl samples were L..alyzed for ®Sr, 1YCs, natural
uranium, 7%Pu, and 2¥1¥Py. Radionuclide concentra-
tions in fish from Cochili Reservoir, the sampling
location downsiream frem the Laboralory, arc com-
parcd wilth conicentrations in fish 1aken fram Abiquiu
Rescevair upsitcam.  The maximum clfeclive dose
cquivalent 10 an individual cating 21 kg of fish (rom
Cochili Rescrvoir is (.03 mrem (0.0004 mSv), which is
<0.1% of DOE’s 100 mrem/yr (1 mSv/yr) standard
(DOE 199Ma). Maximum organ dose is 0.08 mrem
(0.0008 mSv) 10 bome surface.

Trace amounts of radionuclides were found on site
in honey. The maximum clfective dose equivalent onc
would get from cating 5 kg of this hoacy, if it were
madc available fur consumplion, would be 0.06 mrem
(0.0006 mSv), which is 0.06% of DOE’s 100 mrenvys
() mSv/yr) standard.

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

~

<0.1% of the 70000 pcrson-rem (700 person-Sv)
exposure from natu. ;.0 background radiation and <().1%
of the 11 000 acrson-rem (110 person-Sv) cxposure
from medical radiation (Table H1-3).

The colleclive dosc from Laburalory operalions was
calculated from mreasured radionuclide cmission rales
(Table G-2), aimospheric inodeling using mcasurcd
mcicorological data for 1%, and population dJata
bascd on the Burcau of Census count (Table 11-1 and
Appendix D).

The collective dose from natural ba-kground radia-
tion was calculatcd using the bhackground radiation
«vels given above. For the population living within the
80 km radius of the Laboratory, the dosc from medical
and denla) radialion was calculalcd using a mean
annual dose of 53 mrem (0.53 mSv) per capita. The
population distribution in Tablc 11-1 was uscd in both
these calculations to obtain the total collective dosc.

Alsa shown in Table 11-3 is the collective cifective
dose cquivalent in Los Alamos County from Laboratory
operations, natural hackground radiation, and medical
and dental radiation.  Appronimalcly 707 of the 10ia)
collective dosc from Laboratory epcrations is to Los
Alamos Counly residents. This dosc is <0.1% of the
collective clfective daose cquivalent from background
and 0.2% of the collcctive dose from medical and
denial radiation, tespectively.

Table H11-3. Estimated Collective Fffective Dose
F.quivalents during 1990 (person-rem [person-Sv))

wmnw

Los Alamos Coupty

Exposure Mechanism (18 200 persons) (213 000 persons)®
Total caused by Laboratory relcases - 2.2 (0.022) 31 (0.00))
Natural background :

Nonradon® 2500 (25) 27 000 (270)

Radon J6N0 (36) 43 000 (430)

Total caused by natural sources of radiation 6 100 (61) 70 000 (706))
Diagnostic medical exprsurcs (~53 mremiyt/person) 1000 (10) 11000 (110)

Mncludes dones reported for Los Alamaos County.

PCalculations arc bascd on TLD measutemenis. They include a 20% reduction in cosmic radiation from
shiclding by structures and a 30% reduction in lcrrestsial sadiation Irom self-shiclding by the body (NCRP

198 7a).
NCRP (1987a).
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€. Risk to wn Individual from Laburstory Keleases

1. FEstimating Risk. Risk estimates of possitle
bealth cffccts from radiation doses i the public
resulling from Laboratory operations have been made
to provide perspective in interpreting these radiation
doses. These calculations, howcver, may ov :restimalc
actual risk for low-LET (lincar cnergy transier) radia-
tion. The NCRP (1975a) has wamed that “risk csti-
mates for radiogenic cancers at low doscs and low dose
ratcs derived on the basis of lincar (proportional)
cxtrapofation from the rising portions of the dose inci-
dence curve al high doses azd high dose rales . . . can-
nat be cxpect J 1o provide realistic cstimates of the
actual risks from jow-level, low-LET radiation, and
have such a high probahility of overestimaling the
actual sisk as i be of only marginal value, il any, for
purposes of realistic risk-henefil cvaluation.”

Low-LFT radiation, which includes gamma rays, is
the principal 1ype of caviroamemal radiation resulting
froms Laburatory opcrations.  Estimaled doses from

“high-1 ET radiation, such as nculton or alpha particle
radiation, are Icss than 3¢ of cstimated low-LET radi-
ation descs. Consequently, risk cstimates in this icpoﬂ
may ovcrestimale the truc risks.

Risk cslimates uscd here arc based on two recent
seports by the National Research Council's Commitice
“on the Biolngical Effccts of lonizing Radiation (BEIR
IV 1988, BEIR V 1990). These reports incorporaie the
results of the most current rescarch and update risk
cstimales in previous surveillance reports that were
bascd on the work of the ICRP. The procedures used in
this report fof the risk estimales are described in more
deiail in Appendix D.

2. Risk from Natursl Packground "tadlation and
Medical snd Dental Radiation. During 1990, persons
living in Los Alamos and White Rock reccived an aver-
age cffcctive duse cquivalent of 137 mrem (1.37 mSv)
of nonradon radiation (principally to the whole bedy)
from natural sources (including cosmic, terresirial, and
scif-iradiation snurces, with allowances for shiclding
amd cosmic necutron exposurc). Thus, the added cancer
maertality ziax atisibutable to natural, whole-body radia-
tion in 1990 was 1 chance in 16 000 in Los Alamos and
Whilc Roxk.

N

HI-%

Natural background radiation also includes expo-
surc (o 1he lung from “2*®n and ils decay products (sec
above) in addition to exposurc to whole-body radiation.
This cxposure I the luag also carrics a chance of can-
cer montality hecause of nalural radiation sourc:s that
were nol included in the cstimale for whoie-body radi-
alion. For the background cffective dosce cquivaleni of
200 mrem/ys (2 mSv/yr), the added risk because of
exposure 1o natural 32Rn and its decay products is 1
chance in 14 000,

The total cancer mortality risk from natural back-
ground radiation is 1 chance in 8 000 for Los Alamos
and White Rock residents (Table [-2). The additional
risk of cancer monality from cxposure 0 medical and
dental radiation is | chance in 43 (00,

3. Risk from Laboratery (perations. The risks
calculaicd above from natural backyround radiation and
medical and dental radialion can be compared with the
incremental risk causcd by radiation from Laboralory
opcrations.  The average doses o individuals in Laos
Alamos and White Rock hecause of 1990 Laboratory
activilics were 0.11 and 0.15 mrem (DOG1T and
0.0015 mSv), respectively. These doses are estimated
10 add lifetime risks of aboul 1 chance in 21 000 000 in
Los Alamos and | chance in 15 000000 in Whi’ - Rock
1o an individual’s risk of cancer mortality (Tabic 1-2).
These risks are <0.1% of the risk attribuled o exposure
to natural background radiation or 10 medical and den-
tal radiation.

For Amcricans, the average lifctime risk is 2 1-in-4
chance of contracting cancer and a 1-in-5 chance of
dying of canccr (EPA 1979). The Los Alames incre-
menisl risk atiributable 1o Labotalory opefations is
cquivaleni 1o the additional exposure [rom cosmic rays
a person would get {rom Nying in a commercial jot air-
craft for 30 minutcs at an altitude of 9 100 m (30 000
fiy (NCRP 1987h). The cxposure (rom Laboratory
operations 10 Los Alamos County residents is well
within variations in capmare of these people (o natural
anmic and terrestrial sources and global fzllout.  For
cxample. the amount of snow cover and variability of
the solar sunspot cycle can explain a 10 mrem (0.1
mSv) difference from year o year (NCRP 1975b).

/
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IV. MEASUREMENT OF EXTERNAL PENETRATIMNG RADIATION

operutions at the Laboratory.,

N\

Levels of external pencirating radiation (lecluding x and gamma rays and charged-
particie contributions from cosmic, terrestrial, and manmade sources) are monitored in the
los Alamos srea with thermoluminescent dosimeters (T1.0)s). The only bhoundary or
perimeter measurements showing an efTect attributable to Laborstory operatlons were thuse
from dosimetess located north of the Los Alamos Meson Physlcs Facility (s lincar particle
accelevator). These T1.1)s showed ap shove-background radistion measurement of about 6 =
3 mrem in 1990, less than the dose mensured In [989. Some on-sile measurements were
shove background levels, as expected, reflecting research activitles and waste maragement

A. Background

Nalural external penetrating radiation comes from
terrestrial and cosmic sources. The natural terresirial
componcnl results from the decay of %K and of
radionuclides in the decay chains of 23Th, 2*U, and
MU, Natural tcrrestrial radiation in the Los Alamos
arca is highly variablc with time and location. During
any ycar, exiernal radiation levels can vary from 15%
1o 25% al any location because cf changes in soil
maisturc and snow cover (NCRP 1975h). There is also
spa‘ial vanation because of different topographics and
wif and rock types [rom arca o arca (ESG 1978).

The cosmic source of natural ionizing radiation
incrcases with clevalion because of reduced shiclding
by the atmospherc. Al sca level, it produces measure-
mcnls bel'ween 25 and 3 mrem.yr. Los Alamos, with a
mcan clevation of about 2.2 km (1.4 mi), rc:cives aboul
60 mremvyr ftom the cosmic compenent. However,
regional locations range in ckcvation from about 1.7 km
(1.1 mi) »t Espaiota 10 2.7 km (1.7 mi) at Fenion Hill,
resulting in a comresponding range heiween 45 and %)
mrem’yr for the conmic component.  This componcnl
can vary 257 because of solar modulations (NCRP
1975b).

Fluctualions in natural background ionizing radia-
tion make it difficult 10 delect an increase in rafintion
levels from manmade sources. This is especially thic
when the size of the increase is ~mall rclalive 1o the
magnitude of natural fluctuations.  Therclore, 1o

\_

I°7-1

mcasure conlribulions to cxiemnal radiation from the
operation of the Los Alamos Mcson Physics Facility
(LAMPF), arrays with 48 TLDs (12 stations, 4 TLDs
per station) for cach armay have bien deployed near
LAMPF and in background arcas.

B. Environments] TLD) Network

Lrvels of external pencirating radiation yincluding x
and gamma rays and ckarged-pavticlc conlributions
from cosmic, terrestrial, and manmade sources) in the
Lin Alames arca arc mcasurcd with TLDs in thier
independeld nciworks. These nctwarks arc used (n
mecasure radiation lcvcls (1) at the Labaral. ¢y and
regional arcas, (2) al the Labogatory bosndary north of
LAMPE, and (3) at low-level mdioactive waste
management arcas.

The cavironmenial nctwork consiss of 30 stations
divided inlo 3 groups. The rcgional ~roup consists of
four kocations, 28 (o 44 km (17 10 27 mi) from the
Laboratory bounsary = the neighboring communitics
of Espafiola, Pojoaque, and Santa Fc, as weil as at the
Fenton Hill Site 30 km (19 mi) west of Los Alamos.
The off-site perimecter group consisis of 12 stations
within 4 km (2.5 mi) of the boundary (Fig. 7). Within
the Labotatory, the on-site group is composed of 24
lecations (Fig. 7). Dclails of the mcthodology for this
nciwotk arc fnund in Appendix B.

Annual averages [or Tthe groups wcre generally
higher in 1990 than in 19K9 (Fig. R). close to the

J
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Fig. 8. Thermolumincscent dosimeter (TLD) measurements (including contributions
from cosmic, terrestrial, and Laboratory radiation sources).

averages obscrved in 1988 and consistemt with the
variability in natural background obscrved at these
stations. An increase in the TLD reading was noted in
two stations i~sulting from a change at the heginning of
1990 at scveral moniloring locations  within cach
station. The increase was delermined by indcpendent
measurement 10 be from an increase in  natural
terrestrial exposure (see Section 1X, M.2). Regional
and perimeicr  stalions  showed no  statistically
discernible incrcase in radiation Ievels atisibutable to
Laboratory operations (Table G-3).  Annual measure-
ments al off-site stations ranged from 89 fo 180 mrem.
Some comparisons provide a uscful perspective lor

cvaluating these measarements. For instance, the aver-.

age persani in the United  States  reccives  aboul

N

33 mremlys of radiation from medical diagnostic
proccdurcs (NCRP 1987a). The DOE's public dose
limit (PDL) is 100-mremvyr cffective dose reccived
from all pathways, and the dose reccived by air is

~ restricted by EPA’s (cffective dosc) standard of
10 mremiyr (Appendix A). These values are in addi-
tion [0 thase from normal background, coasumer prod-
ucts, and mcdical sources. The standards apply lo
locations of maximum probable cxposure to an
individual in an off-site, uncontrolled arca,

C. TLD Network st LAMPF

This nctwork monitors cxiemal madiation from
aitborne  activation  products  (gases, particlcs, and

/
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Table 1V-1. Doses Measured by T1.Ds at On-Site
Waste Dispossl Areas during 1990

Number Douses (mrem)

Area of TL.Ds Mean Minlmum 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
v 4 116 111 123
w 2 118 116 120
X 1 97 — —

AB 10 114 105 122

vapors) released by LAMPF, TA-53. The prevailing
winds azc from the south and southwest (Scc. Ii).
Twelve TLD sites are located downwind al 1he
Laboratory boundary north of LAMPF along 800 m
(0.5 mi) of canyon rim. Twelve background TLD sitcs

arc about 9 km (5.5 mi) from the facility along a

canyon rim necar the southcrn boundary of the
Laboratory (Fig. 7). This background location is not
inllacnced by any Laboralory external radiation
sources.

“The TLDs at the 24 siles ase changed cach calcndar
quaricr or more oficn if LAMPF's operaling schcdule
indicales the necd (start-up or shutdown of the acceler-
alor for cxicnded periods midway in a calendar quar-
tcr). The radialion mcasurement (above background)
for this nctwork was about 6 = 3 mrem for 1990. This
value was oblaincd by subiracting the annual measutc-
menl laken at the background siles from the annual
mcasurcment 1aken at the Laboralory's boundary nonh
of LAMPF (Appendix B). The value measured this
year is less than that measurcd in 1989 (Fig. 2). The
annual emissions of mixed activalion products from

N

LAMPF also decrcased (Tablc 1-3) and is reflecied in
the boundary measurcments.

D. TLD Network for Low-1 .evel Radloactive Waste
Management Areas

This network of 92 [ocations monitors radiation
levels at one active and 11 inactive low-level radioac-
live waste managcnient areas. These waslc manage-
ment arcas arc controlled-access arcas and thus are not
accessible 1o the general public. Aclive and inactive
waste arcas arc monilored for exiernal penclrating radi-
ation wilh arrays of TLDs (T7ble IV-1). Avcrages at all
siles were higher than the average for the perimeter
nciwork. However, the range of valucs at most siles
largely overlapped those found al perimcicr asd
segional stations (Tables 1V-1 and G-3). The extremes
at Area G (the active mdioactive wasic arca) and Arca
T (an inactive wastc area) have been noted in previous
years. These data reflect the results of past and present
radioactive wasic management activitics.

/
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V. AIR MONITORING

Alrborae mdioaclive emissions were monitored at 88 |aboratory release points. The
largest airborne release was 123 400 Ci (4 565 800 GBq) of short-lived (2- to 20-minule half-
lives) air activation products from the los Alamos Meson Physics Facllity during its
operstion from May 26 through October 26, 1990. A significant decrease was observed for
all sirhorne mdionuclide efMluents released In 1990 compared to 1989,

Alr is routinely sampled at several locations on-site, slong the | aboratory perimeter, and
In distant areas that serve as regional background statioas. Atmospheric concentrations of
tritlum, ursnium, plutonilum, americilum, and gross bets are measured. The bighest
measured annual average concenirations of these radioactive materiais were less than 0.1%
of the concentrations that would cause DOE’s public dose limils to be exceeded.

A. Alrborne Radioactivity

1. Introduction. The <ampling nciwork for
ambicnt airborne radioactivity consists of 28 conlinu-
ously opcraling air sampling stations (sce Appendix B
for a complete description of sampling procedurcs).
The regional monitoring slalions, 28 10 44 km (18 10 28
mi) from the Laboratory, are located al Espadola,

Pojoaque, and Sania Fe (Table G-4). The data from

these stations are used as relerence points for deter-
mining rcgional background levels of atmospheric
radioactivity. The 13 perimeter stations are within 4
km (2.5 mi) of the Laboratory boundary. Thrce
perimeler stations were added in 1990, up from len in
I989.  Twelve on-sitc siations sre within the
Laboratory boundary (Fig. 9, Table G4).

Natural aimospheric and fallout radioactivily levels
fluctuate and affect mcasuremenis made during the
Laboratory's air sampling program. Worldwide back-
ground airborne radioactivity is largely composed of
fallout from past atmospheric nuclear weapons tests,
natural radioactive constitucnis from the decay chains
of thorium and uranium attached to dust panticles, and
malcrials resulting from intcractions with cosmic radi-
ation (for cxamplc, natural (ritiated waler vapor
produced by inlcractions of cosmic radiation and stable
walcr). Backgmund radioactivily concenirations in the
aimosphere are summarized in Table G-S and are useful
in intcrpreting air sampling data.

.

Particulatc maticr in the atmosphere is primarily
causcd by the resuspension of soil that is dependent on
current mclcorological conditions. Windy, dry days
can increase the soil resuspension, whereas precipita-
lion (rain or snow) can wash out particulalc matier in
the atmosphcre. Consequently, there are ofien large
daily and seasonal fluctuations in airhorne radioactivity
concentrations caused by cha.ging metcorological
condilions.

2. Airborne Fmissions. Radioactive aitbome
emissions are monitored al R8 Laboratory discharge
locations. These emissions consist primarily of filiered
cxhausis from glove boxcs, experimental facililics,
operational facilities (such as liquid wasic treaiment
plants), a nuclear rescarch reactor, and a lincar particle
accelerator at the Los Alamos Mcson Physics Facility
(LAMPF). The ecmissions receive appropriale
ireatmenl helore discharge, such as filtration for
particulate maiter and catalylic conversion and adsorp-
tion for activation gascs. The quantitics of airborne
radioactivily relcased depend on the type of rescarch
activities and can vary markedly from yecar (0 ycar
(Figs. 10-12).

During 1990, the most significant relcases were
from LAMPF. The amount relcased for the cnlire year
was 123 400 Ci (4 565800 GBq) of air activalion

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

/
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was within the range of varialion seen over the last few
years (Fig. 12). The principal aithome activation
products (half-lives in parentheses) were 11C (20 min),
N (10 min), 1O (71 s), 10 (123 3), 41As (1.83 h),
192Au (4.1h), and '*’Hg (9.5h). A list of sclecicd
nuclides and their hall-lives is given in Tabl: G-6.
More than 95% of the radioactivity was from the V'C,
UN. 40, and 0 ndioisotopes, whose radioactivily
declines very rapidly over fime.

. Alrboruc tritiumt emissions decresed to 60% of ihe

Ql‘! Ci (532 800 GByq) relcased "~ 1989 to 6 400 Ci

wioo 0 E100 £200 £300 E400 E500 E600
1 t 1 1 1 i 1
N3O r~'
v N30O
©
. . TR g
. . [T LA R
N20G |~ ' ' ~
@ '® [ N200
\.OSM S . r—-—---—.l
.
|
e w’@ Mo i
/ ‘-'s‘@ ' N100
‘l ' ey " _‘....'--“"‘ .
vl
0 L"'@; 2 . @v-mduuﬂﬂhﬂ'ﬁ BT 2
T caee " 2oy . >
‘ oV, 8, \ »#?_’\’ o - o
v @ f'\ ¢
’ ﬂ.-.,‘\
| ‘--QI’ ' "o, V==
N “o . @)
N Vo NS f -1 5100
. |
\ ’
; '\ N\
§200 = N =
R 2 ~»
L ) \~ -] sm
e f 1@
»
- ™ A
5300 o= = == = Lab Boundary \ . LEGEND ]
) ; )
0 v 2 3 amm ¥ At Sampier f S300
(S8 s SR e @AWS&MWNUU\W.
| { | 1 i i }
W00 Q E100 €200 EJ00 E400 E500 £600

Fig. 9. Locations on or ncar the Labotalory sia: lor sampling aisborne tadionuclides.

(276 800 GBq) rclcased in 1990 (Tablc 1-3). Mixed
fission products decrcascd in 1990, retuming o levels
obscrved prior 10 the 1989 unplanncd relcase from
TA-48 (1 150 uCi in 1988, 435 000 uCi (16 GBq) in
1989, »nd 1085 uCi (40 MBq) in 1990). Spallation
praduct releases were obscrved lor the first lime in
1990 at TA-48 j2Ci (37T000GBqg)].  Spallation
products include As-72, As-73, As-74, Se-75, and
Br-N7

Jn sddition lo relcases from Iacilities, some

depleicd umanium (uranium consisling primanly o(j
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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 (airbome emissions and liquid cifluenis).
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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 Meson Physics Facility (TA-$3).

141)) is dispersed by cxperiments (hal use convenlional
high explosives. About 52.1 kg (115 Ib) of depleted
uranium was uscd in such experiments in 1990 (Tablc
G-7). This mass contains about 0.02 Ci (740 MBq) of
radioaclivity. Most of the dcbris from these
cxperiments is deponitcd on the ground in the vicinity
of the firing silcs. Limiled cxperimental daia show that
no morc than about 107 of the depleted uranium
becomes airbome (Dzhl 1977). Dispersion calculations
indjcale that resulting aithome concentrations are in the
same range as that for concentrations atiributable lo the
natural abundance of uranium thal is resuspended in
dusi particles originating from the canth’s cruss.

The EPA limits radiation doses from airbomc
radioactive emissions 10 1) mrem/yr according to seg-
ulations under the auspices of NESHAP (National
Emission Standards for Hazardous Air Pollutants, EPA
1989¢). As discussed in Scc. I, the maximum individ-
ual doses causcd by Laboratory operations during 1990,
~ which principally resulted from releases of air
activation products from LAMPF, were estimated (0 be

o

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

3. Gross Beta Radioactivity. Gross beta analyses
help in evalualing gencral radiological air quality.
Figur= 1] shows groas beta concentrations at 3 regional
sampling location (Espafiola, Station 1), about 30 km
from the Laboralory, and at an on-sitc sampling loca-
tion (TA-59, Building OH-1).

4. Tritlum. In 1990, the regional mean (0.5 x 10-12
uCimL) was statistically significantly lower than the
perimeics annual mean (4.1 x 10 2 uCi/mL) and the
on-site annual mean (5.3 x 10-4 pCiymL) (Tablc G-8).
This differcnce reflects the slight impact of Laboratory
operalions. The TA-54 (Siation 22) annual mean of
16.4 x 10°12 uCi/mL was the highest annual mean
observed in 1990. The highest conceniration observed
in a2/ monih was also a1 TA-54 (48.2 x 10-'2 uCi/mL).
This station is located within the Laboratory boundary
in an area where *H-contaminated waste is disposcd.
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Fig, 13. Atmospheric gross beta activity at a regional (background)
station and an on-sile station during 1990, ‘

These tritium concenirations are «<0.1% of the
conceniration guides for tritium in air, based on DOE's
derived air  concenirations for  conirolled  areas
(Appendix A).

5. Plutonium and Americium. Of the 104 air
sample analyscs performed in 1990 for 1Py, only three
were above the minii 'um detectable limil of 4 x 10-1#
uCi/ml.  The highest concentration occurred at
Basranca School (4.2 [1.1] x 10-1% uCi/mL) and repre-
scnis <0.1% of the DOE’s derived xir conceniration
guides for 2Py in unconirollcd areas, or 2 x 10-14
uCimL (Appendix A). The results of the PPy
analyses are presented in Table G-9.

The 1990 annual mcans for 2%249Py concentralions
in air for the regional (0.9 » 10-'® uCi/mL), perimeter
(3.2 x 10" uCi'mL), and on-site (1.8 x 10-'8 uCi/mL)
stations were all less than 0.1% of the derived air con-
ceniration guides for controlled or uncontrolled ascas
(Appendix A). The maximum concenirstion was
obsc- ~d al the 48th Strect Station (13 [1.8] x 1019

\_

puCi/ml). The conceniration was 0.1% of the derived ais
conceninltion guide for uncontrolied arcas.

Mecasured concenirations of 24Am were all less
than 0.1% of the derived air conceniralion guides f(or
controlled and uncontrolled arcas (Appendix A).

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

6. Ursniom. Because uranium is a naturally occur-
ring radionuclide in soil, it is found in airborne soil

‘particles that have been resuspended by wind of

V-5

mechanical forces (for cxample, vehicle o construction
activily). Ass resull, uranium concenirations in air are
heavily dependent on the immediate environnient of the
air sampling station. Stations with relatively higher
annual averages or maximums are in dusty arcas, where
heavicr sccumulation of dust on filiers results in
increased amounts of natural uranium in the samples.
The 1990 annual mcans (of uranium concenirations
in air (or regional, perimeter, and on-sile stations were

/
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T pwm?, "% pgm?, and 42 pg/m-, respectively (Tahle
G-12).  All measurcd annual means were «<{0.1% of the
concentration guides for uranium in controllcd and un-
comirolicd areas (Appendix A). No cffecls attribulable

lo Laboralory operations were observed.

B. Nonradlosctive Chemicals in Amblent Alr

i. Acld Precipitation. The Laboralory operaies a
wel deposition monitoring station Tocated a3 Bandclicr
National Monument (Sce IX.E). This station is part of
the National Atmospheric Deposition Psogram (NADP)
nctwork. The NADP is an independently operated net-
work of monitoring stations located throughout the
Unitcd States that are designed to measure regional
deposition rales.  The samples arc collected following
standardized procedures and chemically characicrized
by the NADP Ceniral Analytical Laboratory.

2. Ambient Air Monitoring. Because the Lox
Alamos arca is remote from large mctropolitan arcas
and major sources of air pollution, extensive monitor-
ing for nenradioactive air pollutants has not been
conducted.  In 1990, the Laboratory operated an
ambient air monitoring station seuth of TA-49 and
adjacent 10 Bandelicr National Monument. Data have

been collected for ozone, PM,,, nitrogen dioxide, and
sulfur dioxide. The daia and approprialc slandards at.
summarized in Table V-1, Tablc G-13 presenis dala on
beryl*ium concenlirations.

Y.  Toxic Alr Pollutant Sampling Program.
D.iring 1990, the Laboratory designed a short-term,
inlensive loxic air pollutant sampling program. This
program was designed 1o address the complex Icrrain
and metcor dogy of the arca, the low levels of aitbome
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. melals, ard
organic vapors. These chemical classes arc represen-
tative of the types of cmissions [1. 1 the Laboralory.
Five sampling Tocations have been identificd as siles for
air samplers.  Four were chosen to he downwind of
major Laboratory cmission sources; onc is upwind of
all Laboratory arcas. This study will be conducted
carly in 1991. It will provide a Cetailed and compre-
hensive evaluation of the impact of the Laboratory’s
chemical emissions on ambicnt air quality. These dala
will he used 1o guide any [uture air quality studies.

Table V-1. Comparison of Bandeller Site Measured Values with Ambient Alr Quality Standsrds

o Aversging New Mexico Federal Sisndards  Messured
Pottutant Time Linlt Standsrd Primary Secondsry Concenirations
Sulfur dinxide Annual arithmetic mean ppm 0.02 0.03

24 hours? ppm 0.10 0.14
3 hours* ppm 0.0s
PM,, Annual arithmelic mean  pz/m? 50 50 14*
24 houns ug/m? 150 150 V 22
Oronc 1 hour ppm 0.06 0.12 0.12
Nitrogendic ‘d¢  Annual asithmetic mean ppm 0.05 0.053 0.053
' 24 houn® ppm 0.10

*Samplcr began operation in second quarter of 1990; values based on data for second, third, and founh 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
monltor  dispersion  of radionuclides and chemicals from |aboratory operations.
Radionvclide and chemical concentratinns in water from areas where there has been no
direct release of (reated effluents evidenced nn ohservable effects caused hy | aborstory
operations. ‘The ckemicul guality of surface walers from wureas with no efMuent release
varied with seasonal fluctuations. ‘The quality of water and sediments in and downstiream
from the release areas reflected some Impact from Laboratory operations, but these waters
are not u source nf municlpal, industrisl, or agricultural water supply. All concentrations in
water sampled outside the |ahoratory houndary were less than 7% of Department of
Energy’s guldes.

Most regional and perimeter soll and sediment stations contained radioactivily at or near
background levels. Concentratinns thal did exceed hackground were low and were princl-
pally assiated with sediments from areas where, historically, untreated and treated dis-
charges have beea released. Cancentrations of plutonium in sediments from reglonal reser-

~

voirs on the Rio Chama snd Rio Grande reflected warldwide faliout,

A. Groondwater Prolection Mnnngcﬁunl
Program

Groundwaler resource managenient and protection
at Lon Alsmos is focused on the main aquifer under-

Hydrology™).  The aquifer has been of paramaunt
imporiance to Lin Alamen since the days of the post-
World War 11 Manhattan Engincering District when the

- Atomic Encrgy Commission {AEC; necded to develop
a reliable water supply. The U. S. Geological Survey
(USGS) was cxtensively invoived in oversccing and
conducting vatious studics for development of ground-
water supplics sarting in 1945.46. Studics specifically
aimed af prolecting and monitoring groundwalter quality
were initiated as joint cffons beiween the AEC, the Los
Alames Scicntific Laboratory and the USGS in about
1040, -

The long and comprchensive tecord of daia indi-
cates that DOE operations at the Los Alamos National
Laboratory have aot resulted in any contaminatinn of
the main auiler. The controlicd development and pro-
duction of the watcr supply have not resulted in any

widespread ntajor decline of the piczomettic sutlace of
the aquiler. Drvwdowns are localized in the vicinity of

Qpn‘duniun welhe nearly complete recoverics are

Iying the region (sec See. 1L.C of this report: "Geology-

significant deplction of the resource as there ic po

observed when wells are shut down for  routine
maintcpance.

The carly groundwaler management clfogts cvolved
with the growth of the Labwralory 10 become the cur-
rent Groundwaler Proicction Management Program that
addresses  cnvironmental moniloting. resource man-
agement, aquilcr protcction, and geohydrolngic investi-
galions. Esscntially all of the action clemenis requircd
by Depariment of Encrgy (DOE) Order 54001 as pan
of the Groundwalcr Protcction Management Program
have been [unctioning at the Laboratory for varying
lengths of time.  Formal documentation for the pro-
gram, e “Groundwaler Protection  Management
Program Plan,” was prepared by HSE-N of the
Laboratory and issucd by the Las Alamos Arca Officc
of the DOE in April 1990, Scvcral hundred reports and
afticles documcnt the program clemenis and the dala
germane to groundwater and the relatcd Los Alamos
cnvitonmental sctiing. '
~ The groundwaler quality monitoring described in
this scport is the current evolulion of the program thal |
was initiatcd by the U.S. Geological Survey far the
AEC in 1949. Groundwater monitoring of the main
ajuifer at |.os Alamos was implementcd as an inlegral
part of the compechensive monitoring of shallow allu-
vl yeeandbaater in canyons, sueface waler, 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 repornt
summatizes the sampling mcthodology; and Appendix
C summarizes analytical chemistry methodology. Each
of the appendices provides refescnces to more detailed
quality assurance documentation. This section includes
bric{ descriptions of groups or lypes of sampling toca-
tions. Dala on buth radiochemical and nonradiologicat
analyscs are summarized in this section; and references
to detailed data tablcs in Appendix G are provided.

Groundwater resource monitoring routinely docu-
mcots conditions of the waier supply wells and the
main aquifcr as part of the overall Groundwater
Protection Management Progtam. This information is
documeantcd in an annual scrics of reports praviding
detailed records of pumping and watcr-level measure-
ments. The mos recent feport in (his serics is entitled
"Watcr Supply at Los  Alamas During 1988,°
(Purtymun, 1989%). A bricf summary of water produc-
tion in 1990 is included in Scc. VIILES.

B. EfMuent Quality \

In recen: years, treatcd cfflucnts containing low
levels of ridioactivity 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 ligoen sysiem scrving Los Alamos Mceson
Physics Facility (LAMPF) at TA-53 (Tables -3 and
VI-1 and Figs. 10, 11, 14). In 1989, thc low-lcvel
radioactive waste sircam was scparaled from the sani-
tary system at TA-53 and dirccied into a total retention,
cvaporative lagoon. In 1990, there were no sclcases
from the TA-21 plant or thc TA-53 total retention
Iagoons.

Efflucnt-associated radionuclides do exist off-sitc in
Pueblo and Los Alamos Canyons (Fig. §). As delailed
in subscquent scctions, concentnations of radionuclides
in water generally dececase from the point of dischasge.
The concenirations of radionuclides In all ofl-site
walers are less than 7% of DOE’s guides. Thus, these
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Table Vi-1. Quslity of Efffuent Keleased from the TA-50
Radiosctive [iguld-Waste Treatment Plant in 1990

Activity Mean
Released® Concentration
Radlonuclide {mCl) {(nCiuml.)
H 12008 $9 = 104
HMn 1.3 6.2 x |08
BITIOCq 11.9 3.6 x 107
8¢ 53 2.5x 108
MAMRD 508 - 2.4 107!
1IAS RSy 253 1.2 x 10-*
ny 04 : 1.9 x 10
INCs 12.5 59 % |04
™y 0.07 Jaxi10°
iMpy 0.2 99 x 10-°
1%240py 0.6 27 x 104
MIAm 2.7 1.3x 10?
Tolal 12852
Mesn
Noarndioactive Conceniration
Constituents (mg/1.)
Ca® 4.3 =104
Ca 241
Q 97
Total Cr* 25 x j0?
Cub 0.2
F : 1]
Hgt J6x 104
Mg 6.3
Na 599
PhHe 21 n 102
Znt 0.1
CN : 0.2
CcOp »
NO,-N 297
PO, 0.2
TDS 2550
pH® 71-78

Total cffluent volume = 2.11 = 10T L.
*As reporied on DOE form F-5821.1.
PCunsiitucnts regulaied by the NPDES permiit.
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above-background measurements do not cxeeed any
regulatory ot guidcline levels established 1o protect The
general public and the environment.

Total activity relcased in 1990 (abous 13 Ci) was
onc-third of that relcased in 1989 (about 42 Ci, Table
1-3). The decrrase resulicd hecause no efflucnt was
discharged from the TA-53 lagoons. The climination
of discharges was the result of madifications 1o the TA-
53 tagoons to separale sanitary and indusirial waste
waters. Efflucnts from TA-5( arc discharged into the
normally dry sircam channcl in Mortandad Canyon,
where surface flow has nol passed beyond the
Laboraiory s boundary since the plani began operation
in 1963 (Table VI-1).

.  Radiochemical and Chemical Qualily
of Surtace Waler and Groundwater

1. Background. Surfacc walers and groundwalers
from regional, pesimeter. and on-sile stations are mon-
itored 1o provide rouline surveillance of Labosatory
opcrations (Figs. 13 and 16, Tadblc G-14). Concenira-
tioms of radienuclides in cnvirnnmental water samplcs,
whether within the DOE sitc boundary or off-sitc, 2rc
comparcd with derived concentration guides (DCGs)

for ingested water calculated from DOE’s public dose
limits (Appendix A). Derived concentration guides do
not account for accumulating mechanisms thal may
cxist in cnvironm.: Mal pathways. Conscquently, other
media such as sedimenis, soils, and foodstulls are also
monitered (scc subseguent seclions).

Concenlrations of radioactivily in samples of watcr
feom the walcr supply wells compleied in the Los
Alamos main aquifcr are compared o New Mexico
Environmenial Improvement Division (NMEID) and
Environmenial Prolection Agency (EPAY) drinking wa-
fer standards or 0 the DOE derived cuncentration
guides applicable to DOE drinking walcs sysicms,
which are morse restriclive in a few cascs (sce APpendix
A).

Routine chemical analyses of water samples have
been carricd out for many constituents over a number
of years. Alihough sutface watcr and shallow ground-
water arc not sources of municipal or industrial walcr
supplics, resulis of these analyses are comparcd with
NMEID and EPA drinking watcr standards (maximum
conccplration levels [MCls)). as these are the most
resirictive related 1o poicntial watcs usc.

1. Regiunsl Statlons. Regional surface watcr sam-
ples wete collected within 75 km (47 mi) of the

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

The Rio Grande at Otowi, just cast of Los Alamaos,
Mas a deainage arca of 37000km? (14 300 mil) in
southern  Colorado  and  northesn New  Mexico,
Discharge for the perinds of sccord (1895-1%5 and
1909- 19%9) has ranged from a minimum of 1.7 m¥/s
(680 (13/s) in 1902 10 691 m¥s (24 400 (13/s) in 1920,
The discharge for water year 1989 (October 1988
through Scpiember 1989) ranged from B4 mis
(298 N/x) in Scpiemixr to 115 mYs ($070 1)) in
April (USGS 1990)

The Rio Chama is a tributars 1o the Rio Grande

Fig. 15. Regional surfacc water, sediment, and
- snil sampling locations.

-

upsircam from Lin Alamos (Fig. 15). At Chamita on
the Rie Chama, the drainage arca above the sation, is
BI43km? (3 14 ini’) In nomhern New Mexico,
Ingether with 3 small are2 in southern Colorade. Since

/
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1971, somce flow has resulted froom  Iransmountain
diversion water (rom the San Juan drainage. Flow at
the Chamitie gage is governed by release from sevcral
reservairs.  Discharge at Chamila during watcr year
1991 Langed from | w0 /s (38 [13/5) in Junc 10 69.3 m/s
245000 sy in \pril.

The station a2 Jemes on the Jemes River drains an
arca of the Josnes Mauntains west of Los Alamwn. The
Femon Hift Hot Dry Rock Geothermal Facility : TA-$7)

Q’lx‘?f‘.‘d within this drainage. The drainage arca is
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Fig. 16. Surface watcr and groundwalter sampling locations on and ncar the Laboratory sife.

smail, about 1 220km? (471 mi%). During waler year
1989, discharge 1 nged from 0.34 m¥/s (12 07)) in
Junc and July te 31.9 m¥s (422 1¥/s) in March. The
river is a tributary to the Rio Grande dawnsiream from
Len Alamaons, 4

Surfacc waters from the Rio Grande, Rio Chama,
and Jemez River arc used [ng inrigation of crops in the
vallcys, both upsiream and Jownsream from Loa
Alameos. These rivers run Ihrough recreational arcas on

Stale and Federal land .. /
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/ Rudiwhemical Analyses.  Sun e

samples from regional stations were collected in April

. walcs
199 Triticm, cesium, plulonium, and tolal uranium
aclivity levels in these waters were foa (Tables V-2
and G-15). Samples collected dowastream on the Rio
Grandce from the Labotgtory showed no effect from the
Laboratary’s operation.  Sampling sesults in 1990
cxhihited no major differeaces from those in 19RY.
Maximum concenlrations of radioactivity in regional
supface water samples were well below DOFE's DCGs
fur public done.

b. Chemical Analvsws.  Surface walcr samples
from regional stations were collected in Apnl [9).
Maximum concentrations in regional water samples
were well below drinking water standards (Tables V-3
and G-1h). There were sane variazions from previous
scars” results. These fluctuations are caused by chemi-
cab changes that iwcur with vatiations in fischarges al
the sampling siations. This s pormal, and no infcrenge
can be madce that the watcr quality at these stations is
Jeteriorating.

3. Perimeter Stations. Pcrinicter stations within 4
kit (2.5 mi) of Lan Alamos included surface waler Ma-
nons at Las Alamos Reservoir, Guaje Canyon, Frijoles
Canyon, and three springs (La Mcsita, Indian, and
Sacred Springs).  Other pcgimelcr stalions were in
Whilc Rowk Canyon along the Rio Grande just cast of
the Laboratory. Included in this group were stations at
22 springs, [our streams. and a sanitary cffucnt relcrse
srca(Fig. 16 and TaMc G-13).

Los Alamas Resenvoir, in upper Lan Alamin
Cantyon on the flanks of the mountains wesl of Laon
Afamen, has a capacity of ST 000 m) (35 ac-f1) and a
dramnage arca of 17 km® (b3 mil) above the intake.
The reservenr 1s used for stotage and recreation. Walcr
flows by gravity through atwwt 10 km (6.4 mi) of water
lincs for irrigation of Jawns and shrubs al the
Laboratory's Health Rescare?. Laboratory (TA-43), the
Lirn Alamun High Schoal, and the University of New
Mexico's Lan Alamuns Branch

The station in Guaje Canyon is below Guaje
Reser.oir, which i liwated in upper Guaje Canyon and
has a capacity of W8 m? (0.7 ac-f1) and a drainage arca
above the intake of abeut 14km?2 (56 mi2) The

floa 1 the canyon o mantained by pereniisl springs.

-

reservonr is used for diversion rathes than sorage, as

M
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Water flows by gravity through 20 km (5.6 mi) «l
water lines for ireigation of Fawns and shrubs a Los
AMamuos Middle School and Guaje Pines Cemetery. The
sMream and reservoir are also used for recreation,

Water lines from Guaje and Los Alumos reservoirs
are nol a part of the municipal or industrial water sup-
ply at Lis Alamos. They arc owned by DOE snd oper-
ated hy Johnson Controls World Services  Piversion
for irrigation is usunily froms Masy through October,

Surface waier flow in Frijoles Canyon was sampled
al Bandelicr National Monument Headjuariers. Flow
in the canyon is from <pring discharge in the upper
rcach of the canyon.  Flow decrcases as the sircanr
cronses Pajarito Platcau because of scep=ge and cvapo-
transpiration hmscs.  The drainage #°ca above the
monument  headquaniers is  aboul 43 kmd (17 mid)
(Purtymun 19Ri1R).

L4 Mcsita Spring is cast of the Rio Grande, whereas
Indian and Sacred Springs arc west of the tiver in lawcer
Los Alamos Canyon.  These springs discharge from
fauits in the silidones and sandstoncs of the Tesuque
Formaiion and from ~mall scepage arcas.  Total din-
charge a1 cach spring is probably less tranp T Lis
(1.3 gal.is).

Pcrimcter stations in White Rack Canyon are com-
pacd of [Hur groups of springs. The springs discharge
{rom 1bv main aquifer.  Three groups (1, 11, and 1il)
have sitilar, aquifcr-related chemical quality. Wales
from 1hese springs is [rom the main aquifcr beneath The
Pajarito Platcau (Purttymun J9R0h). Chemical quality
of Spring 3B (Group IV) reflects local comditions in the
aqaifer discharging through a faufi in volcanics.

Four stecams that flow into the Rio Grande were
alwr amplcd. Streams in Pajarito, Watcr, and Ancho
Canyons arc fed from Group | springs. The stream in
Frijoles Canyon at ihe Riv Grande is fed by a spring on
the flanks of the mouniains west of Pajarito Plalcau and
Nows through Bandclicr National Monument (o the Rio
Grande.

Trcatca sanitary cfflucnt from the community of
Whitc Riwk was sampled in Monandad Canyon at ils
confluence with the Rio Grande.

Detailed resulis of radiochemical and chemical
analyses of samples collected from the perimelc.
sations are shown in TaFles G-17 through G-21.

a. Raduxchemical Analvses. Mcasurements of
tritium, cesium, glutonium aclivity, and tolal uranium
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Tablke VI-2. Maximum Concentrations of Radivactivity in Surface Waten and Groundwaters frum Off- and On-Site Stations
Number of
Stations L | EL Total Uranium Mpy nlepy
Sumpled 104 uCiml) (10* uCiml.) gl (02 uCivmL)  (10-* uCiml)
Analvtical Limits of Detection 0.7 X1 LO 0.1 0.1
() {fSite Stations (Unconsrolled Areas)
Derived concentration geide (DCG) 2060 3000 800 0 30
Regional 6 04 (03)® 2 (63) 3102 0.013 (0.015) 0.012 (0.007)
Perimeter
Adjacent 6 0 (93) 208 (136) 188 (2.7) 0.013 (2.010) 0.009 (0.009)
White Rock 24 0.6 (0.3) 167 (%4) kYIS B ) 0.069 (0.019) 0.021(0.013)
Off-Site Stations Group Summary
Maximum concentration 06 (03) 208 (136) 3@ 0.069 (0.019) 0.021 (0.013)
Maximum concentration as 3 003 68 e <0.17 <0.07
percentage of DCG
()n-Site Stations (Contyolied Areas)
Nounefftuent Release Areas
Ground water {main aquiler) 8 03 (0.3) 208 (98) 0.6 (0.1) 0.028 (0.013) 0.028 (0.015)
Surface water 3 0.3 (0.3 127 (88) 0.2 (0.1) 0.008 (0.012) 0.118(0.031)
Otscrvation wells (Pajarito Canyon) 3 0.1 (03) 132 9N 1.2 (02) 0.027 (0.012) 0.027 (0.014)
Efffucat Release Areas
Acid-Pueblo canyons 6 04 (0I) 162 (96) 25 (0.1) 0.009 (0.015) 0.360 (0.044)
DPR—Los Alamos canyons ] I ({10 122 (95) 6.6 (0.7) 0.036 (0.019) 0.393 (0.050)
Sandia Canyon 3 04 (0.3) 35 (63) 1.1 (0.1) 0.029 (0.016) 0.012(0.012)
Moraadad Canyon 7 19 (20) 288¢(110) 4.8 (0.1) . 0.70S (0.058) 265 (0.137)
On-Site Stations Group Summary
Maximum concenintion 190 (20) 288¢(110) 1.8 (0.1) 0.70S (0.058) 265 10.137)
Maximum concentration as a 9s 9.6 0.6 18 88
percentage of DCG
ince Appendix A.

*Counling unceraintics are in parcntheses.

Qh 1 concentration was measyred in waler onsite. The water is confined within the Labontory boundary.

~
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Table Vi-). Maximum (‘hemicsl Concentrations in Surface Waters snd Groundwaters
-I ' from Regional and Perimeter Stations (mg/l.)
: Number of
} _ Statlens Ca Na (1 F  NOSN  Thse
1
: Neio ' Stations
j v Chama 1 61 k]| 7 2.3 0 366
K Jrande 4 51 50 22 0.5 0.3 356
' "1 2 River 1 ) 35 pi ] 0.6 <.} 336
|
;: {0 eyt .vw‘”u .
! :rce waler k) 12 10 57 02 4.9 164
) ©mgs k) 44 R ] 1 05 8.2 746
; ~hiic Rock Canyon
“roup | 8 47 3 h 0.7 1.3 226
Group 1l 11 3 29 41 05 1.2 254
Sroup NI 2 37 8 59 12 0.9 8
Group IV 1 8 140 4 0.7 28 328
Sircams ) 42 16.5 46 0S5 08 198
Sanitary cflucn) 1 L]l 92 35 0.5 13 4NN
Drirking Water Standard®
(for compatison) —_ - 250 4.0 10 500
FFotal dissolved solids.

~ PNMEIB (1988) and EPA (1939).

in samplcs collected at perimeter satioms were low,
well below DOE’s DCGs for public cxposure (Tables
VI-2,.G-17, and G-19).

b. Chemical Analyses. Maximum chemical con-
centrations in samples from the perimeter stations arc
shown in Tables VI-3, G-1¥., G-20 and G-21. Chemical
concentrations in watcr samples from 22 springs and
(our sitcams in While Rock Canyon varicd slighily hut
showced no major changes from cencentrations recorded
for the previous year (Table G-20).  Additional
measurcmenls of tracc metals were initiated 1a 1990 on
these samples. resulls arc presented in Table G-21).
Even though none of these walcrs ase used for watcs
supply. maximum concentrations were below standards
that apply to drinking walter,

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

\gmupcd by location in (1) noncfflucnt sclcase arcas and

(2) cfflucnt relcase arcas (arcas thal reccive, or have
reccived, treated indusirial or sanitary cfflucnts) (Fig.
16, Tabic G-14).

a. Noncffluemt Release Areas. On-site, non-
cfflucnl sampling stalime consist of seven decp fest
wells, three surface waler sources, and three shallow
ohacrvation wells. The decp test wells are compleied
into the main aquifer.

Test Wells | and 2 arc in the lower and middic
reaches of Puchio Canyon. Depihs to the top of the
main aquifcr arc 183 m and 231 m (594 f1 and 758 fi).
respectively. The pumps in Test Wells | and 2 werc
down for repairs in 1990, and walcr from 1he wells was
not sampled. Toest Well 3 in the midrcach of Los
Alamas Canyon has a depth of 228 m (748 fi) to the top
of the main aquifcr. Test Wells DT-5A, DT-9, ond DT-
10 arc at the southemn cdye of the Laboraiory. Depths
v the top of the main aquilcr arc 359 m, 306 m. and

%
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32 m (1180 [, V006 f1, and 1090 f1), respectively.
Test Well 8 is in the midreach of Mortandad Canyon.
The 1op of the main aquifer here lies about 295 m (968
ft) below the surface.

Theae test wells are comsirucied o seal aut all waler
atwwe the main aquifer. The wells are used o monitor
for potential clfects that the Laboratory’s operation
may have on walter quality in the main aquifcr.

Surface water wamples are collected in Canada dcel
Bucy and in Pajaritv and Watcr Canyons downsttcam
from 1cchnical arcas 1o monitor the quality of runolf
from these siles.

Thrce shallow obscrvation wells were drilled in
19K35 and cascd through the alluvium (thickness about 4
m [12 £:]) in Pajarito Canvon (Fig. 16 and Tablc G-14).
W.cer in the alluvium is perched on the underlying 1uff
and is recharged through stosm runofl. The observation
wclls were constructed 1o determine if lechnical arcas
in the canyon or adjacent mesas were affecting the
guality of shallow groundwaicr.

Radioch-mical concenirations from surface watcr
and groundwater sources showed ne cffects from
Lahoratory  operations  (Tables V1-2 and G-22).
Concentrations of trilium. ccsium, and plutonium were
at of below limits of detection.

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

~

Quality of surface water and water in obscrvation wells
in Pajarito Canyon varnied slightly.  The cffect, if any,
was small and probably was the result of natural
scasonal fluctuations.

b. tiflucnt Release A-cas On-site cffluem
rclease areas arc in canyons thal reccive, or have
received, trealed indusirial or sanitary cfflucnis. These
include DP-Los  Alamos, Sandia, and Mortandad
Canyons. Also included is Acid-Pucblo Canyon, which
is a former on-site release arca for indusirial clflucats.
Acid and a portion of Pucblo Canyon (Fig. 5) arc now
on Los Alamos County .and 1o a point aboul 1 190 m
(3900 f1) west of the Los Alamos-Santa Fe County
Linc (Fig. 16). Acid-Pucblo Canyon reccived untrcalcd
and treated industsial cfflucnt, that contained residual
radionuclides from 1944 10 1963 (ESG 1941). The
canyon also reccives frcated sanitary cffluem from Los
Alamos County Bayo scwage trcatment plani in the
middle reach of Puchlo Canyon. Increased discharge of
sanitary cffluent from the Counly trcatment plant in
19¥D t-sulted in perennial flow in the lower reach of
Puchl Canyon and flow into Los Alames Canyon
during most months of the year. Dursing the peak irri-
gAting scason (mid-Junc through ca:dy Anugusi), the
reduction in treatment plant discharge decause of clflu-
ent diversion for golf course irigation and highe:
cvapniranspination climinated flow into Los Alamos
Canyon.

Table VI-4. Maximum ('hemical (oncentrations In Surface Walers and
Groundwaters from ()n-Site Stations img/l.)

Number of
Stations Sampled Ca Na Cl F NO-N  TDS
(Ground Water ,

(main aquilcr) 5 23 4 k) 0.4 0.6 422
Surface Waler 3 25 3 » 0.7 09 288
Observation Wells , ,

(Pajarito Canyon) k 20 k] 9 0.01 0.4 612
Drinking Waiter Standard ®

(for comparison) —_— —_ 250 40 10 50

\‘NMH B (19nm) and EPA (1949),
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Water occurs scasonally in the alluvium, depending

on the volume of surface flow from sanilary cfflucnis
and storm runoff. Hamilion Bend Spring, which in the
past dischasged from alluvium in the lower reach of
Puchlo Canyon, was dry all of the year in 1990 because
there was no discharge from the Los Alamos County
Puchlo scwage trcalment plant. The primary sampling
stations are surfacc waler slations at Acid Wcir, Puchlo
1, Pucblo 2, and Puchlo 3 (Table G-14). Two other
sampling stations arc located in the middie reach (Test
Well 2A) and lower reach (Test Well 1A) of Puchla
Canyon. Test Well 2A (drilled to a depth of 40.5 m
{133 (1)) penetrates the alluvium and Bandelier Tufl
and is complclicd inter the Puye Conglomerale. Aquifer
lests indicale that the perched aquifer is of limsied
cxtent. Mcasurements of water levels over a perind «f
lime indicate that Ihe perched aquifer is hydrologically
connccted to the stream in Puchblo Canyon.  Perched
waler in the basaltic rocks is sampled from Test Well
1A and Basalt Spring further castward in lower Los
Alamos Canyou. Recharge 1o the perched aquifer in
the hasalt occurs ncar Hamilton fiend Spring. Travel
time for water from the recharge arca near Hamilion
Bend Spring 10 Test Well 1A is estimated tabe - 10 2
months, with another 2 10 3 months required 10 reach
" Basalt Spring.

DP-Los Alamos Canyon has reccived treated
industrial cffluents, which contain some radionuclides
- and somc sanilary clflucat from trcatment plants at TA-
21. Trcated industrial efflueats were released into the
canyon between 1952 and 1984, [n the upper reaches
of Los Alamos Canyon finove station LAO-1), there

rescarch reactor at TA-2. Los Alamos Canyon has alwn
teccived discharge in previous years from the Jagoons,
A LAMPF (TA-53). On the Nlanks of the rwuntains,
Las Alamos Reservoir impounds runoff from - qweameht
and rainfall. Stream flow from this impoundmeni ioto
the canyon is intcrmitient, depen Jent on precipitation (o
cause sunoff to reach the Laboratory boundary at State
Road &,

Infilisation of treaicd effluens and natutal runeff
from the sircam channel maintains a shallow body of
water in the alluvium of Los Alamos Canyon. Watcr
lcvels arc highest in fale spring from snowmelt runolf
Q in latc summet (som thundershowers. Waler levels
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were occasional releawn of cooling water from the

~

decline Juring the winler and carly summer, when
sorm runolff is al a minimum. Samplir g stations con-
sist of two surface waler stations in DPF Caryon and six
observation wells completed into the alluvium in Lo
Alamos Canyon (Table G-14).

Sandia Canyon has a small drainage arca thal heads
on Pajarito Plalcau at TA-). The canyon rcceives
conling tower blowdown from the TA-3 power plant
and treatcd sanilary cfflucats hrom TA-I.  Treated
cfflucnts from the TA-3 sanitary trcatment plam form a
percnnial siream in a short teach of the vpper canyon.
Only during heavy summer thundershowers in the
drainage arca docs stream flow reach the Laboratosy
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. Theee sur-
face watcr sampling stations in the reach of the canyon
coniain perennial flow (Tablc G-14).

Mortandad Canyon has a small drainage arca that
also heads a1 TA-). Industrial liquid wastes containing
radionuclides are collected and processed at the indus-
trial waste treaiment plant at TA-50. Aficr treatment
that removes most of the radioactivity, the effluenis are
telcased into Morandad Canyon. Velocity of watcr
mavement in the perched aquifer tanges from 18 m/day
(59 (Vday) in the upper reach to about 2 miday
(7 (day) in the lower reach (Pxriymun 1974c, 19R3).
The top of the main aquifer is about 290 m (950 (1)
below the perched aquifer. Hydrologic studics in the
canyon hbegan in 196). Since thal time, there has been
no surface water flow heyond the Laburatory’s
houndary because the small drainage area in ). upper
pan of the canyon results in limited runofl and because
a thick section of unsaturated alluvium in the lower
canymn allows rapid infiltration 294 storage of runolf
when it does occur.  Monilnring stalions that were
sampled in the canyon this year consist of one surface
water station, Gaging Sution 1 (GS-1) and six
observation wells in the vhallow alluvial aquifer. Al
times, wells in the lowcr reach of the canyon aee dry.

An additional special set of waler samples was
collected from sclected existing observation wells and
adjacent new ones installed in Puchio, Los Alamos, and
Mortandad. Canyons undct  conditions  of  the
Labonatory’s Rescurce Conscrvation and Recovery
ActMazarcous & Solid Wasie Amendment ptrmiI/

Viih



/u\ucd by the EPA in March, 199).  Resulis of this
special study are summarized in Scction 1X. G of this
feport,

Acid-Puchlo, DP-Luos Alamos, Sandia, and Mur-
tandad Canyons all conlain surface waler and shallow
groundwater with measurable amounts of radioaciivily
(Tahlcs Vi-2 and G-24). Radionuclide conceniralivns
from ircated cfflucnts decreasced down gradient in the
canyon  becauswe  of dilution  and  adserplion  of
radionuclides on alluvial sediments. Surfacc walcr and
shallow groundwalcr in these canyons arc nol a source
of municipal, industrial, or agriculiural walcr supply.
Only during pcricads of heavy precipilation or snowmelt
would watcrs from DP-Los Alamos or Sandia Canyons
extend heyond Laboratory boundarics and reach the Rio
Grande. The increascd flow from the Counly-operated
Bayo sanitary scwage Ircaiment plant this ycar resulicd
in Mlow in Puchlo Canyon across the DOE propeny and
intv fower Los Alamos Canyon most days of all months
exce™M Junce and July. In Morandad Canyeon, there has
been no surface runoff 10 or across the Laboratory’s
boundary since hydrologic studics were iniliated in
1960). This was threc ycars hefore the ircatment plant
al TA-50 began rclcasing Ircated cffluents into the
canyon (Purtymun 19K3).

Long-term irends of radionuclide concentrations in
sutface walcr in Pucblo Canyon (a former release area)
is depicicd in Fig. 17. These mcasurements were made
on samples collected at Siation Puchlo 3 (No. 52 on
Fig. 16) which is a shont distance upsiream of the
conflucnce of Puchlo and Lin Alamas Canyons. In
general there has been a decrcase in Plutonjum (238
and 239 tal) over the three and a half decades. 1o the
point where most recenl measurements are helow
detection limits.  The tritium concentrations peaked in
1982 and have decreased over the last ten years to
valucs typically obecrved in regional surface walers and
very ncar the detection limil of the methods of analysis.

Long-term 1rends of radionuclide concenirations in
shallow alluvial groundwatcr in Mortandad Canyon
(curreni rclcase arca) is depicied in Figure 18. The
samplcs arc [rom obscrvation Well MCO-6, about mid-
way down the rcach of the canyon that has heen
affccted hy efflucnts from the ridioaclive liquid waste
trcaiment plant at TA-50. The plutonium (238 and 239
tolal) concentrations are relatively cdmunl. Nuctuating
up and down in response lo variationr in the treaiment
\plam cfucni and siorm runoll walcr *yal causes some
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dilution in the shallow alluvial waicr. The tritivin con-
centration has fluctuatcd almost in direcl response o
the avcrage annual conccnlration of Iritium in the
TA-50 cfflucnt, with a timc Jag of abow one ycar.
Maximum chemical concentralions occurred in
waler saniples laken ncar Ircaled cfflucat oulfalls
(Tables VI-5 and G-25). Chemical qualily of the watct
generally shows lower concentrations  of cfflueni-
rclatcd chemical constituenls downsiream  from  the
outfalls. High nilraic concentrations were found in
watcrs from Monandad Canyon which reccives the
largest volume of industrial cfflucnis (Purtymun 1977).
Additional measuremicnis of tracc mclals were initiated
in 1990 on these samplcs; resulls arc preseaicd in Table
G-26. Although 1he concentrations of some chemical
consiiluents in the walcrs of these canyons welc
elevaicd above natural background (becausce of indus-
trial and sanitary cfflucnis), the concenirations do nof
cause concern because these on-site surface waters and
shallow groundwalcrs arc nol sources of municipal,
indusirial, or agricultural watcr supply. Surfacc walcr
flows from Acid-Pueblo and DP-Los Alamos Canyons
reach the Rio Grande only during spring snowmelt or
heavy summer thunderstosms. No surface runoff 1o or

- beyond the Laboratory boundary has been recorded in

Mortandad Canyon since 1960 when obscevalions
hegan.

5. Water Supply Wells. The main aquifer is the
only aquifer in the arca capable of municipal and
industrial water supply (Sec. H). Water for ihe
Laboratory and community is supplicd (rom 16 deep
wells in three well fickds. The well ficlds are on the
Pajatito Platcau and in canyons cast of the Laboratory
(Fig. 19). Scven tost wells are also completed into the
main aquilcr. Moniloring of these production and ey
wells provides an exlensive coverage of the main
aquifer in terms of (he capabilily 1o detcct any effect of
Labotatory operations on the water quality.

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

in depth /rom 265 m io 610 m (870 1 10 2 (N0 m/
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/A , Table VI-S. Maximun Chemical Concentrations in Water from
On-Site EMuent Release Areas (mg/l.)

Number of
Stutions Ca Ns 1 ¥ NO,N ThS
Acid-Puceblo Canyon 6 47 156 174 1.0 10.6 548
DP-Los Alamos Canyun 8 32 142 9% 13 0.7 882
Sandia Canyon k) 27 138 55 0.6 8Y 400
Monandad Canyon 7 o4 229 31 1.9 86.2 982
Drinking water standard?

(for comparison) —_ 250 4.0 10 500

SNMEIB (1988) and EPA (1989).

Muovericnt of water in the upper 411 m (1 350 1) of the
main aquilcr in this area is castward at about 6 m/yr (20
{Uyr) (Purtymun 1984).

The Guaje well field is composed of scven produc-
ing wells. Wells in this ficld range in depth from 463
m o 610 m (1520 01 10 2000 f1). Movemenl of water
in the uppee 430 m (14100) of the aquiler is
southcastward at about 11 nvyr (36 fuys) (Purtymun
1984),

The Pajarito well field is composed of five wells
ranging in depth from 701 m 10 942 m (2300 fi to
J0% f1). Movement of water in the upper 535 m
(1750 (ty of she aguifcr is casward at 29 mv/yr (95
fuyr). Watcer for drinking and indusirial use is also
obtaincd from a well at the Laboratory’s experimental
geothermal site (Fentaa Hill, TA-57) sbout 45 km (28
mi) west of Los Alamos. The well is ahout 133 m (426
ft) decp. complcted in volcanics, ,

Two ncw water supply wells were completed in
199(). These are the first wells in a new field deiig-
nated as the Otowi well ficld. A summary of the
drilling. casing. and test pumping is provided in Sec.
IX.H. Sampling of the distribution system to cenfirm
campliance wilth Federal and Siate drinking wate: stan-

dards in the distribution system iv discussed in Sec.
VIIL.E.

a. Rudinactivity in the Water Supply Wells. The
maximum radioactivity concentrations found in the
walcr supply wclls and gallery are shown in Tables

VI-6 and G-27. Analyscs of waler from each of ihe

Qlls shawed that concentrations of radioactivily with

the exception of onc 137Cs measurement were below
the drinking water regulatury 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) twt is belicved (o be a siatisiical oullicr as it is
about twice the standard deviation of the measuremens
and was not confirmed by the gross gamma measure-
ment of the sample. Walce in the distribution system
was in compliance with drinking water regulations (sce
Scc. VIILE).

A special sample was cullected for analysis of plu-
fonjum isofopes by unique extra-tow-level mass spec-
trometric measurement facilitics available in the
Isotope Geocbemisiry Group (INC-7) at Los Alamos
National 'aburatory. The sample was collected from
anc of the rewly dsilled production wells, Olowi 4 near
the end of the aguifct pumping tcst on April 4, 1990.
The larg= volume sample (approximately 200 L) of the
clicmically scparated and traced plulonium was
analyzed by state-of-the-an thermal ionization mass
specirometry.  The results showed less than 0.00008
pCUL of P%u, with the limit being conatrained by the
valuc of the method blanks. This ¢ icction limit is
about 1 00F: times smaller than levels detecied in
fouline radiochemical methods at LANL, which have a
detection limit of abowt 0.1 pCi/L. for 13%-240py, This
analyscs pushed the detection limils down by a factor
of 1000 below :ny previous measuremcnts. No
evidence of the presence of any plutonium was found.
These results further confirm thal operation of the

Labotatory over the years has had no effect on the mzm/

VE12




LOS ALAMOS N TIONAL LABORATORY
ENVIRONMENTAL SURVEKLLANCE 1000

~

101
0000 TRITIUM (nCi/!
aeeea TOTAL Pu (pCi/1)
- MDL Pu (pCi/l)

10

U U WSV NS S S e WYy Y

i

iiigl

kol

" CONC. IN SURFACE WATERS

- - e~ - e - -

1 0 .’ Y ¢ 5 F 5 % 7 OV 3 l Yy 9% 3 T V%V F ¥V ¥ ! T ¢ ¢ ¥ ¥ ¥ ¥ ¥ F
1950 1960 1970 1980 1990 2000
‘ TIME (yrs)

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

aquifer. The new produciion weil Otowi 4 in panticular
is aimost directly downgradicnt from TA-21, where
soli¢ and liquid waslc. centaining plulonium were
disposcd nn the mesa lops in years pasi.

The long-tcrm trends of the water quality in the
main aquifcr arc simple to summarize: no measure-
menis of radionuclides above detection limits (other
than an occasional analytical siatistical outlicr) have
been made on water samples from the production wells
or test wells that reach the main aquifer. There is no
indication thai any contamination of the main aquifer
has accurred as a result of L aboratory operations.

b. Chemical Quality of ihe Water Supply Wells.
The chemical quality of waler from wells is within
EPA’s primary and secondary siandards (Tables V1.7,
G-28, and G-29). Two wells, LA-2 and LA-S, had pH
values (B.6) slightly exceeding he standard (8.5) for
drinking water sysicms. ANl olhcr parameters for all of
the wells were within standards applicable to the
distribution system.
The quality of water from the wells varied wilh
local conditions within the same aquifer (Tables G-23
and G-29). Waler quality depends on well depih, -

o /
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Fig. 18. MCO-6, Tritium and Plutonium concentrations.

lithology ol the aquifcr adjacent to the well, and yield
from beds within the aguifer. :

6. Transport of Radionuclides in Surface RunofY,
The major transport of radionuclides from canyons that
have treccived treated, low-level radioactive cffluents
(Acid-Puchlo, DP-Lon  Alamos, and Montandad
Canyons) is by surface runoff. Radionuclides in the
¢[fluents may hecome adsorbed or attached to sediment
paniicles in the siream channels. Concentrations of
radioactivily in the alluvium arc generally highest near
the ircated cfflucat outfall and decrease downhill in the
canyon as the scdiments and radionuclides arc

transporicd and dispersed by other trcated industrial
clflucnts, sanitary cfflucnts, and surface runolf.

Natural susface runoff occurs in two modes: (1)
spring snowmcH runoff occurs over a long period of
time (days) at a low discharge raic and sc ‘ment load;
{2) summer runof( from thundcrsiorms :cTurs over a
shert period of time (hours) at a high dis:harge rate and
scdiment load. In 31990, increased ciflucnt flow [rom
the Los Alamos County Bayo sanilasy sewage treal-
ment plani resulted in flow thiough the lower part of
Pucbloe Canyon and into Los Alamos Canyon duting
most of the year. This flow transporied some of the
conlaminaicd sediments out of Puchlo Canyon and into

V)14
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Table VIs6. Marimum Concentrutions of Radioactivity in Water frum Nupply Welk and the Distribution Nystem

Numberofl Total
Stations I s Uranium 18Py iniapy Gruss Alpha Gross Beta
Smpkd 0-¢RCiyml)  (10-°Ciuml)  (ug/l) A0-"uClml)  (10°° uCiml) (10 pCimb)  (10-* uCiyml)
Analytical limits of detection 0.7 40 1.0 0.1 0.1 3 k]
Maximum contaminant ’
level (MCL)* 2 1200 e 1.6 120 158 S0
Maximum Concentration in :
Supply wells (Los Alamas) 16 08 23 56 _ 0.047 ' 0.0M1 3 »
Maximum Coocentration as
Percent of MCLS ~ 4 9 \? 29 26 X ™

*Maximum Contvminani Level (MCL) wed for comparison only, see Appeadix A; NMEIB (1988) and EPA (1989).
*DOE Derived Concentration Guide applicable to DOE Drinking Water Systems, used for comparison only, (scc Appendix A).
“The regulations are applicable to water in (be distribution system but are used (or comparison oaly in the case of individual supply wells.

™

0804 IONVYTUIAMNE TVLNINWNOWANT
AHOLYHOBYT TYNOLLYN SONVYTY SO




LOS ALAMG L 38T a7 Aok
FNVIRQNMENTAL = .. sx a1 2806 g

W0 [+ E100 { & 300 - g “rbey ‘
i T I et , 7 ,
N300 '
. ]
!
l 'J
!
N1OG b~
- - B
} \ PAJARITO WELL FIELU ot P gl
01 i, ¥ o pus ‘,QJ E; rit |
bom ' S LR X F T e yee-waneg
l "D “\\
0 PN s [y
hprery 0
{ln P"-?o
$100 ~-q~
-~ -
Q\‘ ,
-
\‘ “
) “ . -
$200 - s.“,f»';.
\“ |
P 4
)
Lab Bou \t
L X X ]
swob = ndary a
0 1 2 3 4mm "" N
o e
: ! ’ ! 1

Fig. 19. Lawations of reservaips, well fickdy, wqpply Meogbedb g oy iy

the kwer reach of Los Alamos Canyon.  This clflucni-
induced flow from Puchlo Canyon entered Lo Alamen
Canyon on most days cxcept fur the period from abouy
mid-June to carly Augusi, and typically extended to a
location between Wells LA-6 and LA-2 in Los Alamos
Canyon (Fig. 19).

Nine samples of runoff coliccted from this Puctlo
Canyon flow ncas where the canyons join st State Rnad
302 were analy/cd [or sadivactivily in solution and sus-

~ pended sediments (Fig. 17). These runoff sampics
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Concentraings of plut-nim im 1 sapmnld sedi-
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. A pmepore-size filter;
fadionctivity in suspepded s dii0ls refers to the

residue rerained by ine pitcs ) /

g
HE

'if

Vite



LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 19w0

~

~

Table VI-7. Muximum Chemical Cancentrations in Water from Supply Wells

Supply  Percentage of
Standard® Wells Standard
‘umber of Stations 16
Chemical Constituents (mg/L)
Primary

Ag 0.08 0.001 <2
As 0.05 0.041 82
B 1.0 0.088 9
G 0.01 o0om 10
Cr ;08 0.028 56
F - 4.0 3.2 80
Hg - 0002 <0.0002 <10
NO, (N) 10 0.1 ]

Pb 0.05 0.027 54
Se 0.01 0.0m <10

Secondary

(| 250 15 6
Cu 1.0 0.100 10
Fe 03 0.069 2.3
Mn 0.05 0.005 10
SO, 250 33 21
In $.0 0.237 <5
TDS 500 a8 78
pH 6885 LY 101

Maximum Contaminant Levels (MCL) fos primary and w condary drinking
walcr standards (NMEIB [ 1989] and EPA [1989]) are given (or comparison unly

(scc Appendix A).

A special study, “Transpont of Plulonium in
Snowmelt Run-Of[,” (Pustymun 1990a) was complcicd
* and published in 1990. This study reportcd and inter-
preted data from measuzements of snowmclt runoff
from scven cvents occurring between 1 < and 1986 in
Puchlo and Los Alamos Canyene  The my -
sions include the finding that mas pluatonium moved Ly
" runoff in these canyons and reaching the Riv Grande is
Iranspofied with scdiments at the mouth of Los Alamos
Canyon »hout 37% with suspended sediments and 407
with bed sedimemis. A tntal of about 600 pCi of
pluionium was carricd to the Rio Grande by five of the
se/en studied cvents.

Results of 1hat special sudy were combined with
Kﬂu— current measuremen’s described above for the

rcks

cifluent-supponted iunoff in Pucbloe Canyon during
19 as (he basis for estimating transpon of plutonium
into Los Alamos Canyon. The estimate of plutonium
transported in solution and on suspended scdimenis
from Pucbio im0 Los Alamos Canyon is presenicd in
Table VI-R. By comparison with the spring snowmelt
runoll we csiimate that bed load sediments probably
camicd two (o thece limes as much pliionium as the
dissolved and suspended sediment componenis. Thus
the total amouni of plutonium transport+d from Pucblo
into Los Alamos Canyon could bhe as riuch as 4 000
uCi. The spproximate Intal of 1016 pCi carried in
solution and suspended sediment is about 20 limes the
amount cartied from Pucblo into Los Alamos Canyon

duting four spring runoffs measurcd in 1978, 1079/

VI-17
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Tahle VI-& Plutonivm Triusport in Ruaoll frvan Pueblo Canyon into Las Alamos Canyon
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Nample npy, SWpy Suspeaded Total Estimated Assumed Estimated

Date ~ Ilasolved Nuspended Sediment Pu? How® Days of Trumsport®

1990 1% Ciml. plip ®L (pLvL) ~(MGI) Flaw - (uCi)

Mawch2 0.028 156 0.7R 133 0.99 61 150,68

March 13 0.024 502 0.50 259 0.49 n §2.74

March 26 0.010 411 220 9,14 0.9 13 22002

ApailV 0.024 467 0.59 284 0.3s 14 §2.43 "

April 20 0.007 L2 092 1.09 0.29 1 13.18 3

June | 0.024 - -4 0.18¢ 0.1X 12 SR g

July 19¢ _ , o 66 0.00 £

August 7 0.032 6% 0.96 358 0.16 n 157.53 z

November 1S 0,076 AR 087 287 0.43 29 13502 4

December S 0.0% RINIE 0.06 202 0.64 46 24.29 §
Toul 1011 ;

m
s Tota! Plutonium including both 25Py and 2Pu in solution and on suspended sediments (Table G-25). $

® Estimated Now at Ibe point where Puchlo Canyun Mlows under Sate Road 502 and joins Los Alamoa Canyon. Fiow was estimated on the basis of reponed
average daily discharge (rum the Los Alamos County Hayo scwage treatment plamt multiplied by a visually extimated fraction of (low reaching the State Road.

¢ LEstimated trrspunt of total Plutonium in solution and on suspended sediments. Bed load was not measured, bat based on comparton with snowmelt runelf
studics (Puntymun 1990a). can be estimated as iInmsportiag two to three limes as much plutonium as catried in solution and on suspended sediments.

4 Mass of sediment aot recorded in laboratory analysis; Pu analysis was for total sample.

¢ This dase of observziina is pproxmate midpoint of period when (low past the State Road ceased or was very small. For putpose of estimating transport, the
catire period (rom &/1/50 through §77/90 was comvidered to bave no Mlow.

N ~ ~ /
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IUNS, and 1986, I estimated bed sedimenis are alwo
considered. the cftlucnt-created runoflf during  19'%H)
probably  carricd about IR 10 25 times as much
plutonium as the four spring runaoffs.

The increased transport of contaminated sediments
from Pucblae Canyvon is not expected o hase any sig-
nificant cffcel on the concenirations of plutopium on
This is

hecause the concentrations on sedimcenis in Pucblo and

scdiments in Lower Los Alamos Canyon.

Lower Los Alinos Canvons have been simitar for
nny vears (ESG 1981).  Howewer, theee is an csti-
mated inventory of about H0 mCi of pletonium in
lowcr Puchlo Canyon, which is about 10160 15 tlimes the
<36 mCi in DP and Los Alamos Canyons. Thus, there
may ixe an increase in the total inventory in Lower 1o
Alamos Canyon because of the increased inpul froqa.

Puchlo Canyon. Hewcever, the steady input (rom

Puchla Canyon is compatablc 1o anounts moved into -

Lower Los Alamos Canyon from the upper portions of
Los Alamos Canyon. For cxample, the special
snownicll study  (Purtymun  1990h) measurcd input
from the upper part of Los Alamos Canyon as ranging
from K3 1o T 205 60, lirine cight evenis between 1973
and 3986, and st 0o 100 WG a year.

oo Beidesdoty e U of loag periads of
s mnoll per odically cowe o cum o sedie
: - feam o o Al (o0 ot 0 T
Utens 2 ES 1940, e wwS. Taas, Hhioic 55 s
[ S P R NSRRI I3 TR -,,.‘v,,,...,y
S PRIV B N - T R L T
N I T 1T S O T '

rtof LI R R L B e MO
Pacis. v o b gneved die wd hsoogth lanm

Famvina s e RioGrande, The impacts un the

Rie Giie TR Ay s Fahly e sinall in come

‘o SV s discussed in Sec.
AT O

b oo it
Wl e

Lo Gnpganic Analyees wl Surface Waler and
Groundwater,  Sutle @ water and groundwalcer sam-
ples for organic anads oy were collected from the on-
sife group of sumpling hwations (Tabie G-14, Fog in)
including five deep griundwater limations, thive <.
face wates saurces, one perched waier suree in Podvo

Canyeeri. the three shatlonw Kiounds ater hweation. in

Pajatiter Canyon. Live of the water sepply wells in the
Lo Alamin ficld, the tao aewly drillcd wells in the

Qmi ficld, and the v perincter sampling locations

including th-cc surface and three groundwalcer umrrrq.\
Al samples were analyszed for 68 volatile ¢ npounds,
71 semivolatile compuounds, 19 pesticide compounds,
two herbicids compounds, and four polychlorinated
biphcnyl (PCB) compounds (Table G-31). The limils
of quantification (LOQs) for these compounds ase
given in Appeadix €. Of the 3975 possible pewsilive
resulls, four were found at levels above the LOQ. Only
those compounds that cxcecded the LOOs are discussed

and shown in Table VI-Y,

a. Volutile Compounds. Walct samples {eom the
25 sations were analyszed for 68 target volalile
compounds (Table G-31). No target compounds weee
found at Icvels abose the LOQa.

b. Semivolatile Compounds. Water ftom the 25
sations was analysed for 71 semivolatile compounds
(Tablc G-31). Thc plasticizer bisg2-cthylhexyl) phtha-
late was found in thrce of the samples (Table VI-7) but
the same matcrial was found in blanks ard is attributcd
to labaratory contamination.

c.. Pesticides.  Water {rom 25 stationy was
analyszcd fof 19 pesticide compounds (Table G-31).
Nonc were found at fevels excecding the LOQ.

d. Herbicides. Water from 25 sations was
analysed for four herbicide compounds; nonc werc
found at levels execeding the LOQ.

e PCBs. Watcr from 28 stations was analysced

for four PCB compounds; none cxcceded the LOG

vt for one PCB compound (Ansclor 1260) at 0.5
mrtogramvl. i the Guaje sample.

1. Radinsctivity in Solls and Sediments

). Bachgrnund Jevels of Radiosctivity in Soils
and Sediments.  Soil and scdiment samples from
regional stations routinely collected and analyscd for
tadionuchides from 1973 thrmugh J9R6 were used 1o
cMahlish statistical limits for backgroeed fevels of JH,
7Cq, 12l uranium, %Py, and *1¥=4'Py in nonhem
New  Mexicr wrils  and  sedimenis  (Table VI1-9)
(Purtymun $987a)  The average of the concentrasion
levels in these samples plus Iwice The standard devia-
tion was uwd (0 cslablish the uppee limits of back-
ground concentrations.  In 194, samples  were
collecied from seven regi-aal soil stations and 11}

/
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AN found in Mlanks at similas levels.

regional sediment siations (Table G-32), and concen-
teations of radionuclides in samples from these regional
Mations were measured.  Results of the analyses arc
perscnicd in Tables VI-10 and G-33. Ser Appendix B
for a de-criplion of micthods for collecting soil and
sediment samples.

2. Perimeter Soils and Sediments.  Samples are
zormally collected [rom six soil stations within $ km
(2.5 mi) of the Laboratory perimeter. A procedural

Q«u resulted in lins of these samples in 1990,

/ o ENVIRONMENTAL SURVEILLANCE 1000 \
Table VI-9. Water and Suil Samples that Exceeded the EOQs for
Valatile and Semivolatile Organic Cotapounds
Concentration 1.0Q
Station Compound (pg/l) Hg/la
WATERSAMPLES
Semivolatile Organic Compounds
Guaje Canyon Bis(2-cthylhexyl)phthalatc 285 2 8.6 {7]
Indian Spring Bis(2-cthylhcxyl)phthalate 266 2 K 10
Olowi-4 Bis(2-cthylhexyl)phihalate 32 =2 10 10
FPCB Organic Compounds
Guaje Aroclor 1260 048 s 0.1 0.4
SEDIMENT SAMPLES
Volatile Organic Compounds
Rio Chama Dichlorwd:fluoromethan- 118 =« s 10
Orow) Dichlorndifluoromethanc 104 2 3.5 10
Semivolatile Organic Compounds
r0 Chama Di-N Butylpathalate 1 ‘I’l) s ST¢ - 350
[ mbudo Di-N-Butylphthalate 250 =2 780P - 330
Otowi Di-N-Buiylphthalate 1900 2 5700 3o
Santa Crus Di-N-Butylphihalate 210 = 63 330
Bermalillo Di-N-Butylphthalate - W =2 1200 330
Frijoles Di-N-Buiylphthalate Jon =210 330

Samples were collected from 10 wdiment stations ncar
the Laburatory boundary and at the confleence of cight
major canyons with the Rio Grande in White Ro -k
Canyon (Figs. 20and 21). Pcrimceics soil and vwdiment
wampling "azions are lisied in Table G-32, and Jeiailed
analylical results are given in Table G-34 for radiv-
chemical and Table G-3$ for metals.

a. Radixchemical Analyses of Sediments.
Analyses of scdiment samples from the jsceis = tee
stations indicated that concenteations of radionuclides

_/
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big. 20. Soil sampling lacalions 0. of near the Laboratory site.

were below  statistically established regional back-
ground kcvels (Table VI-10) exceps for iwo VCs, one
tdal uranium, one %Py, and two 249-240py samplcs.

b. Inurganic Analyses of Sedimenis. Samples of
the 10 perimeter sation sediments *vere analyzed for
metals lisied under the Exiraction Proccdure (EP)
Tonicity criteria for hazardous wasie to determing if
thetc might he any such contaminants found in canyon
scdimerts iziviee the Laboratory haundary. Analytical
laborstors methodology is deserided in Appendix C.

e vit Ve appre o hed th

N

veeded

¢. Organic Analyses of Sediments. Samples of
hed sediments were collected from the 12 perimeler
sedimen: stations, two cffluenl rclease area stations,
and seven regional sedimemt stations, and wcere
analyzed for 68 volatile compounds, 71 semivolatile
cocpounds, 19 pesticide compounds, two herbicide
compounds, and four FCBs (Table G-39). Analytical
laboratinry methodology is described in Appendix C.
Only these compounds with concentrations  that
excceded the LOQOs are divvussed (Tablke VI-9),
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from the 21 stations were analyzed for 68 volatile com-
pounds; two were reporicd at levels above the LOOS
{Table Vi-9 and Tabie G-39).

(2} Semuvolatle Compounds.  Samples of sedi-
ments fsrom the 21 sations were analyzed for 71
semivolatite compounds. Only six stations had analy-
ses positive fer these compounds, and only one com-
pound was reported at levels similar to those found in
\lhc hlank for the methad (Tablc V1.9 and Tablc G-39).

/ ENVIRONMENTAL SURVEILLANCE 1990 \
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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.

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

3. On-Site Solls snd Sediments. Soil samples
were collected from 10 sations within  Laboratory
boundarics, and on-site sediment samples wers col-
lected from 24 stations within arcas that have received
treated cfflucat (Tablc G-32. Figs. 20 and 21).
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Table V1-10. Maximum Concentrations of Radionuclides in Soils and Sediments

Numberof
~ Sutians ‘M 1 Total Urunium 1upy iniapy
Sampled  (10-¢)Ci¥ml.) (pCip e (plip (pCip
Analytical Limits of Detection 0.7 (1 0.3 0.002 0L.002
Soils .
Background (1974—J9N6) ’ s 7.2 1.09 kY | 0.005 0.028
Regional stations 7 OR (U)® 0.72 (») 6 () 0.104 (1) 0.092 (1)
On-site stations ' 10 LI ) 19 (2) —_ 0.004 (0) 0.056 (1)
Sediments
Background (1974— 1986)* ' 1] - —_ 0.44 44 0.006 0.023
Regional stations 9 04 (NNAX 071 (D) 33 0.003$ (0) 0.004 ()
Perimeter stations 20 - 8.2 (N/AY 0.70 2) 521 0014 (1) 0.069 (2)
Omnsite station (¢fluent release areas)
Acid-Pucblo Canyon 6 30 (NNAYX 068 (1) 30 (0) 0053 (V) 517 (5)
DP-Los Alamos Canyon 1} -— 143 (9) 28 (0) 0.028 (6) 015 ®)
Monandad Canyon 7 _— 274 (5) 50(1) 7.48 (6) 168 (4)

The x ¢ 25 (975% value) of background analyses for soil and sediments (Purtymun 1987a).
bNumbers in parcntheses indicate number of stations exceeding the 97.5% background value.
“No comparison period data available. - -

0081 FONVINUIAMNSE TWININNOYIANI
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The coneeniratisns were within the ranges observed

in previous years and did nol indicale any new rcleascs
(Tables VI-10 and G-36). Trilium at onc on-site station
(ncar TA-33), 1¥Cs at 1wo stations (TA-50 and R-Siic
Road), and 23°Pu a1 «mc station (East of TA-53)
exceeded the regional background limit by factors of
about 2 and arc considered statistical outliers with no
likcly unusual refeascs being indicated.  The location
will be resampled during the next routine cellection.

Thrce canyons (Acid-Puchle, DP-Los Alamos, and
Monandad) conltain  sediments  contaminated with
residual radicaclivity from past of present relcases of
cfflucnis (sec Sce. VI.C.4.h). As cxpecled, the concen-
trations of radionuclides in these canyons exceed sia-
tistically established regional background levels (Table
VI-10). The concentrations in sedimenis from Pucblo
and DP-Los Alames canyons gencrally dectcase down-
hill as the radionuclides are dispersed and mixed with
uncontaminated scdimenis (Tablke G-36). Some of
these sedimenls are transported inlo the Rio Grande.
Theorctical estimates (ESG 1981), confirmed by actual
mcasurcment (sec Scc. VI.D.4). show that the incre-
mental contribulion to radioaclivity in sediments from
Cochiti Rescrvoir 15 a small percentage of the contribu-
lion attributable 1o typical icginnal background Jevels.
The resultamt incremental doses through fond pathways
(scc Scc. VILC) are well below DOE’s applicable
public dosc limits.

The conceptrations in Monandad Canyon also
decrease downgradicnt; however. no runoff has reached
of extended past the Laboratory boundary since before
the TA-50 itcatment plant slaned operating in 1963,
(Sce also discussion of special sampling conducted on
San lidefonso Puchio, Scc. 1X.B.)

~ Samples of sedimenits from 24 of the on-site efflu-

ent tclease area scdiment Mations were analyzed for
metals listed under the EP Toxicily criteria for
hazardous waste 1o determine if there might be any
such contaminants found in cfflucnt relcase mrcas.
Aualytical laboratory melhodology is described in
Appendix C. None of the analysis excecded. of cven
approached the threshold criteria (Table G-37).

4. Sediments In Reyjonal Reservoirs. Reservoir
scediments were collected from hee locations in the

-

~

Abiquiv Rescrvoir on the Rio Chama and three kwa-
tions in the Cnchiti Rescrvoir on the Rio Gramle south
of Los Alamas (Fig. 22). Scdimeni samples were ana-
lyzel for B3RPy and 239.240py using 1-kg (2-1%, dry
weight) samples (100 fimces the mass usually uscd for
analyses). Large samples increase the seasitivity of the
plutonium analyscs and arc necessary 10 cffectively
evaluaic background plutonium  concc: irations  for
Yallowt from atmospheric tests. Normal sample sizes
were used for analyzing for 3H, 1Cs, “Sy, and 1ntal
uranjum (Table G-38).

The cesium concentration of 0.55 +/- 0.13 pCi'g
from the lower siation at Cochiti slightly excecded the
statistically established background level of 0.44 pCi/g
(Purtymun 1987a)  The urapium concentralion of
4.6 +/- 0.4 /g pCi/g from the middic station at Cochiti
slightly c¢xcecded  the  statistically  established
backgroupd level of 4.4 ug/g Samples  that
occasionally cxcced statistical limits are expecied
because of nalural variahility and do nel necessarily
indicate contamination. This is supporied by the over-
sl} pattern of cesium and strontium cuncentrations in
samples from the rest of the stations, all of which were
below background (Table G-38).

Levels of plutonium in samples collected in 1990
were similas 1o plutonium levels found in samples col-
lected in previous years, when the concentrations were
consistently higher at Cachiti Reservoir than in Abiguiu
Reservoir (Tables Vi-11 and G-38).  Scdiments in
Cochiti Reservois (on the Rio Grande) contain a higher
petcentage of finer particles and arganic materials than
do scdiments from Abiquiv (on the Chama). These
characteristics cahance the vrpacily of scdiment 1o
adsord plutoniurs and other metal ivns. Only onc of the
12 plutonium samples collecied had concentrations 1hat
exceeded the statislically established hackground level,
The samplc from the upper siation at Cochili showed
concentrations of 0.0307 ¢Ci/g. l0 be compared with
the 97.5% background level of 0.023 pCig (Puntymun
1987a). The average levels in both rescrvoirs were

- among lhe lowest obsrrved since 1984, The isotope

ratios of 2%y 10 PPy were 19 in both reservivin,
essentially identical with the average of about 20

observed in northern New Mexico.

Vi




Fig. 21. Regwonal reservairs for special sediment sampling.

A special study, “Flutonium Depasition and
Distribution (rom Waorldwide Fallout in Northen New
Mctico and Southen Colorado,” that provides a
broadcr regional context for the seservoir sediment
measuiements was published in 1990 (Puntymun
1990b).  This study was bascd on the radiochemical
analyses of large samples (1 kg) of soils and sediments
collected between 1979 and 1987 from localions in
nosthern New Mexico and southem Colorado. Data on
scdiments from Abiquiu and Cochiti previously pub-
lished in the annual environmental survcillance »f Los
Alamons reports are included in the larger set of data.
The resaits of the study are summarized in Tig. 23. The
conclusions of greatest significance 1o interpreting the
current samples from Abiguiu and Cochiti rescrvoirs
(Table VI-11) are (1) the average intal plutosium
concenirations in Cochiti are almost identical with the
concenirations found in the Rio Grande Rescrvoir in
Colorado, (2) all threc of the reservoirs on the Rio
Chama cxhibit slightly lower concentrations than found
in the Rio Grande Rescrvoir, and (3) the isotopic ratios
arc c.sentially the same, with nearly complete overlap
ch statistical unceriainties for afl of the soil and

LOS A AMOS FATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 000

~

scdiment samples. These findings are all consisient
wit'y the inlerpretation of the source of the plutonivm at
all 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 mcans for concentration and isotope
ralto; the Abiguiu samples were pear the low end of the
concentration range, but anly slightly below the
isotopic ralio mean.

Both the 1990 data and the special study suppont
other obacrvations and interpretations (ESG 1981) thai
the contribution of plulonium carried inlo the Rio
Grande by runoff through Los Alamos is 3 small frac-
tion of that atiribuiable 1o worldwide fallout on scdi-
ments in the Rio Grande. The Jevels of plutonium on
sediments in the Rio Grande represent a mixing of the
generally higher concentrations and isotopic ratios
obscrved on soils and sediments further north in the Rio
Grande drainage and the generally lower concentrations
and lower isotopic ratios found in the Chama sysiem
reservoirs and soils of New Mexico. These is no
measurable increase in concentrations below Los
Alamos Canyon on the Rio Grande; there is no measur-
able increase in isotopic ratio as would be expected if
the higherconcentration, higher-ratio  Los  Alamos
Canyon sediments (Sec. VIL.C.4b and VI.C.6) were
making a large contribution,

5. Transport of Radionuclides in Sediments and
Runofl from an Active Waste Mansgement Area
(TA-84). Radienuclides transported by sutface runoff
have an affinity for sediment partickes attached by jon
cxchange ot adsorption. Thus, radionuclides in surface
nunoff tend to concentrate in scediments. Ninc sampling
stations were established in 1982 outside the perimeter
fence at Area G (TA-54) 1o monitor possible transport
of rsdionuclides by storm runolf from the waste storage
and disposal area (Fig. 24). The samples were
collected in August 1990 (Table G-4)).

a. Radiooctivity. Some mdionuclides are
transporicd from tne sutface at Asca G in suspended or
bed sediments. This contamination is from the Jand
surface and is not rclated 1o the wastcs in the pits and
shafts. i is residual contamination in the land sutface
that occusved during handling of the wastes Tritium in

il moisture was about § o 10 times the h“kgﬂiy

V.28
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‘Fable VI-11. Mutonium Analyses from Reserveirs on the
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Rio Chama and Rlo Grande (ICVg)®

YPuriymun (1987a).

limit in scven of the ninc samples for no appasent
reason. They will b- tesampled during the next routing
monitoting. - Plulonium 238 in excess of background
(006 pCiig) wecurred at Station 2 (0008 pCi/g).
Plctonium 239 and 240 cxcccded background (0.023
pCi'g) a1 Station 9 (0.029 pCi'g). Cesium and gross
pamma were acar o helow background,  When
combined with storm runoff in Cafada de] Buey or
. Pajariies Canyon, the concentration of radionuclides in

N

Ratle
Mpy MIep, (1W28)y 20 py)
Abiyquiu Reservair
1984 < (3) 0.7 (0.4) 12.7 (6.3) I8
1985 T (s) 0.7 (n.S) 88 (0.9) , 12
1986 T () 03 (0.1) 7.5 (1.7) 24
1987 0 0.2 (0.1) IR 3 ' 19
1988 7 (s) 0.3 (0.2) 75 (2.6) 28
1989 T (s) 0.2 (V6) 37 (0.9) I8
1990 Upper 01 (.1 08 (0.1) , 8
Middic 0.22 (0.0¢) 37 (0.2) 7
Lower 01 (0.1) 34 (049) M
() 0.14 (0.1) 26 (1.6) 19
Cochiti Reservoir
JURS v (s) 0.7 (L1 19.7(14.0) 2
1988 v (%) 16 (0.6) 241 (1)) 15
" 1986 T () 1.2 (n.5) 21.2 (6.1) 18
19R7 () N8 (N.7) 17.5(13.8) 22
1988 i 1.7 23) 211 (2.9) ?
1989 ¥ (9) 25 (2.3 493 (1)) 20
1990 Upper - 1.6 (1) 30.7 (1.1) 19
Middle L1 (0.1) 225 (1.4) 20
Lowes 0.7 (0.1) 9.5 (0.4) 13
F(5) 11 (09) 20.9(10.7) [
Nackground
(1974-1986)" 6.0 23.0

*Samples wete collcacd i Jane 1Y M counling uncenaintics are in parcnthesls.

the scdiments from Asca G ase dispersed and are nol
delectable at the Labaratory boundasy al State Roud 4.

b. Organic Analyses of Bed Sediments.
Samples of bzd scdiments were collected from the ninc
scdiment statone around Arca G and were analyzcd for
68 volatile compounds, 71 semivolatile compounds, 19
pesticide compounds, two herbicide compounds, and
four PCBs. No target compounus were Selected al

levels above the LOQs.
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8. Transsort of Radionuclides in Sediments
- from an Inactire Waste Management Ares (TA-49),
Frora 1959 to 1961, hydronuclear cxperiments were
conduct=d in uaderercund shafte a the Laboratory at
TA © Mhicic bmeal arca i lovatee on Frijoles Mcsa
in the southwest comer of the Labosatory '+ en
oo and TASSSabig. 35 Dhe eapetimenis involved 4
Combination of conventisnal (chemical) high explo-
sives, ysuaily in 2 nuckear weapons configuration. The
quantity of fissile maicriat was kept far helow the
amount gcquited for + nucloar cxplsion (Purtymun
198Th). The underground shafis ranged in depth from
15 10 36 m (50 10 120 f1) bencath (¢ surface of the
mcsa (Purtymun 1987h, ESG 198Ny
Eleven sMations were established in 1972 10 monitor
sutface sedimenis in natural drainage from the cxperi-
nienfal atca. Anothes dation was xdded in 1981 as the

Qn.ogc changed (Fig. 21). Scdiment samples from the

Fig. 2. Mcan iotaf Plutonium and rations of 19247py/238pg with standard deviation of soil, river and
reserv. vis sediments (standard deviation is shown a3 the har).

" chemical constituents and for organic compounds.

-dackground limits in previous monitosing. - The plute-

12 stations were analyzed for radinchemical and

Resulis of analyscs of sediment samples for emdio-
chemicals  were comparcd  with  the  stalistically
cstahlished Teoels tor regional background (1977194
[Purtymun 19873]) and nn 1990 avupbs rxoooll
thise background fevels, av shown in Tabkle G-41
Plutonium  Ras ofien been found at levels exceeding

nium reporicd is attributable to a surface contamination
incident 1hal accurred in 1960 (Punymun 19876, ESG
1988)

Sedimenis from the 12 stations were analyzed for
chemical constitueats. The resulis of the analyses indi-
caled thal constitucnts werse below threshold limits for
EPA’s EP toxicity ziticsis zoncentrations (Table G-
42). The great majority of results were below limits of

analytical detection. /
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- Samples of sediments from the 12 siations were
analysed for 68 volatile organic compounds, 71

. semivolatile organi compounds, 19 peslicide com-
- pounds. two hetbicide compounds, and four PCB
cotnpuounds (Table G-13). The LOQ for the organic
compounds are given in Appedis C. All samples were
amalyzed o these cempounds.  Only one  wrget
vomprund was Jelccted al levels above the LOQ:
1.2.3-trimethylbensenc at levels hatween 6 and 10 ug/g
in 10 of the 12 amplc . This suggests samplc con-
lamination daring collection ar analysis because of Ihe
consisted fevels in all samples.  This compound was
ool among the oncs nited Last year, which also showed

Fig. 24. Lacations of sampling siations for surface runoff st TA-$4.

analytical difficuliies. Because of tac usicrtaintics in
the amalyses, additional samplvs will be cullected next
ycag [or organic analyses.

Three deep test welbls ‘(DT SA, DT-%, »nd DT-10)
were used (o monitor possible movement of contami-
nants from the shalls to (he main aquifes (Fig- 16). The
depih (o the main aquifcr is about 360 m (1 200 f1). No
watcey is perched in beds between the sutface of the
mesa and (he top of the main aquifer. The chemical
and radiochemical quality of water from these wells
indicaicd no contamination from activilics st TA-49
(Sec. VL.C.4.0, 3nd Tabies G-22 and G-23)

)

VI 2.




LOS ALAMOS NATIONAL LABORATORY

( A ENVIRONMENTAL SURVEILLANCE 1900

Vil. FOODSTUFFS MONITORING

Concentrations of rudionuciides in produce, bee, and honey samples collecied from
1ahoratory ureas were compared to radienuclides in foodstufls collected from regional
(hackground) ureas. Also, fish (catfish and crapple) collected from a reservoir dowpstream
from the Lahoratory (Cochith were compared with fish collected from a reservoir upstream
from the Laboratory (Abiquiu). Most radionucides in produce, hee, and honey samples
collected from Lahoratnry aress were not significantly different from fondstuffs collected
from background sources. Tritium (*H) levels, however, were higher In produce, bee, and
honey samples collected from Laboratory areas than in foodstuffs collected from hack-
ground or perimeter locations. Honey and bee samples collected from the Meson Physics
Facility at 'TA-5) had the highest *H contents. Most radionsuciide levels in fish collected from
Cochiti Reservoir were not significantiy different from Msh collected from Abiquis
Reservoir.  (hversll, radionuclides In foodstuffs as & result of Lahorstory operstions
cantribute only a minute (raction of doses received by the public.

A. Backgroowd

Concemirations of radionuclides in foodstulfs col-
lected from Labuiratory agcas are comnpared o kevels of Hevory
radionuclides in foodsiulfs samples collecked (rom
regional (hackground) lovations in an ¢ffort 1o monitor
Laboratiry opcrations for potential radioactive con-
tamination.  Conscijucally, produce, bee, and honcy
samples are collcctied on a yearly  hasis  from
Labaratory, perim:ter (Lan Alamor White Rock and!
St Ndcfonwr) and segional (Espafiela) lovation. |

Sumilatly, feveb of radionuclides are determincd in ' m’.m
catfish ‘hottom fecdesvy and crappic (surfac. feeders) LABORATORY
colfected frmee Mqui -+ worong upeite v frons the aliys Coctx Reservon
Litvr i) L Cenli s roservoir duwnstream from »

the babutanzy)  Lewains of produce, fish, and

b brncs are shenan in Figures 25 and 26 and Table “p Pee
Godd Sampling provedures and data analysis can be
found in Anpendix B, and the radinlogical heath sig-
nificare of these data can be found in Scction 111.B 8. 2 PROOUCE SAMPLING STATION
' ' it FrSh SAMPLING STATION

5. Produce

Comwentrations of sadionuclides in produce col- ¥ig. 25. Producc and fish sampling locations.

lected from ofi-site and ofl-ste soutces dunng the 1990

-

Vil-g
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growing scason can be found in Table G-45. Levels of
Sr, 1Cs, 2Py, 1I6Py and total uramium in pro-
duce collected from  Laboratory  lands were not
significantly diffcrent from foodsuffs collected from
perimeter of regional sampling locations. 'H was ihe
only radionuclide thar was sasistically significant in
produce collected  from  Labosatory areas. The
diffetence in *H valucs between on-site and off-site

V locations. however, was sanll (ie., 1.20 pCimL).
: tbummy contributions 10 doses  received  from
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Fig. 26, Locations of hechives.

produce consempiion, iachuding that from I, posc no
threat to the health and safcty uf the genenl public
(Sectivn [11.B.8).

C. Fish

Crappic were not collected from Abiquiv Rzscrvoir
this past scason; the hw waler levels at Ahiquiu
scemed to have inhibited crappic from reach .y their
spawning arcas. However, levels of radionta lides m/

vil-2
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srappic collecicd Brom Abiguiu during the years 1986
o TUNY were uwed o compare lovels of radionuclides
in vrappic calledied thin past wavn from Cachini.
These dta can Ix found in Table G40,

- Conveninations of #8110y, TPy M I8Py apd
total weanivm i catfish collected from Cochily were
not stabisticalls  <igrataanthy difterent from catfish
alledied brom Aluguin Simulatly, Jevels of 57, 2Py
and 7T Puin ot gppae colleated from Coxchits were ot
sgnificantly $ifferent from crappic collected from
Abuguig in past vears  Levels of 14°Co and tofal ura.
migin an crappie collecicd from Cochits were signifh

vantly highes than crappie collected vver the past faur
The levads of 22Cs and 1l ura-
mus. howeser, are sumbar to those found in catfish at
Atquin and Covhate, and are anhin the vatiation
exluhed by crappic an prossous sears. Asan the past,
boady hurdens i bottom-foeding callesh had hogher fov-
clv of uramum Gvcrage was B2 ngdn g) than those
Lund in crappic 13 3 g dry ).

Orhershl, the data indicate that Latwiratory opera-
tone do net fesull in sigmtaant doses 1 the genoral
public from consuming fish from Cochiti Reservois
AScction 1L.B.8)

searn gl Abiquiu

Vi3

P. Bees and Honey

Levels of radionuclides ('H, "Be, P*Na, **Ma Y'Co,
SIRb and PUCay as well as trace metals (A:, Be, Cd, Cr,
FI, Ph, Hg and Sc) were determined in bee and honey
samples.  The most revent data (F9R9) for bres and
honcy are shown in Tables G-47 through G-50.

In gencral, most radionuclide and frace metals were
within the satiation e xhibited in proesious years. How.
cver. wmmc lescly of radionuclides, particularly 'H.
were clevated al almant all coflection sites within the
Labotatory.  Background Jesels of 'H in honey and
becs, for example, ranged from 0 fo 600 (2 M0y pCi L
and from 200 o M0 (o300 pCill, respectinely.
bevels of '"H in honcy and hees collected  from
Laturatory lands ranged from 1 610§ s M) to YTHIXN
(230 000) pCLL and from 1 SO0 (2300) > 3 MM (n)
(2200 006) pCi L, respectively. The highest *H levels
at the Lahotatory were those from the Lan Alamen
Mcswon Physics Facility a1 TA-33 and the Wastie
Dispmal Site a1 TA-54, Arca G. Honey produced by
the hives amund the Laboratory is not availabe for
consumpiion.
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Viil. ENVIRONMENTAL COMPLIANCE

In accordance with the policy of the Iepartment of Eaergy, the Labarstory must comply
with Federal and State environmental requirements. These requirements address handling,
transpart, release, and dispusal of hazardous materials, as well as protection of ecological,
archacalogical, historic, stmospheric, sad aquatic resources.

The | aburatory recently recrived feders! and «tate permits for opersting hazardous
waste treaiment snd storage areas snd is renewing s frderal hazarc.us waste permit for dis-
charge of liquid efMuents. Corrective sctions carricd nut under the federal permit are being
managed by the Laboratory’s Emvironmentat Restoration Program. The Laborsiory was in
compiiance with permit limits for treated lquid discharges in 96.8% and Y74, respec-
tively, of monitored «anilary and industrisl eMuent auifslls. Under a Federsl Facllity
Compliance Agreement with the Environmentsl Protection Agency, sanilary wasle
treatment facilities are being upgraded 1o improve compliance.

Al alrborne releases were well within reguistory limits duriag 1990. Ninety-one sources
of air emissions were evaluated during 1990. All of these sources were below levels requiring
an air guality permit. ‘ ,

Concentrations of constitoents in the drinking water distribution system remained within
federal water supply sisndsrds.

“The Laboratory evatusted 353 activities for compliance with culiural resource require-
ments. During 1999, 702 actions proposed (o be underisken ol the Laborslory were
reviewed for the Nation.s Environmental Policy Act (NEPA) spplicahility snd 82 decuments

dewcribing new Laboratory sctivitles were prepared (o comply with NEPA.

A. Resource Conservation and Recovery Act

1. Bachground. The Resource Conservation and
Recovery Act (RCRAY), as asiscnde § by the Hazardous
and Solid Waste Amwendmcenis (HSWA) of 1984,
mandaics  a  comprchensive  program o regulate
hazardonus wastes, from genacration to ullimate Jisposal.
The cmphasis of the amendments is 1o reduce hase
ardous waste volume and foxicily and to minimize laad
dispeal of hazardous wasie. Major requirements under
HSWA 1hat impact wasic handling at the Laboratory
e prescafed in Table VII-E.

The Enviremmental Profection Agency (EPA) has
granted  RCRA  authorization 0 New  Mexicn,
iransferring regulatory contsol of haszardous waskes (o
the Siatc’s  Environmental  Improvement  Divisin
(NMEID).  Statc - autherily for Bazardous  waslc
" negulation is the Hazatdous Waste Act (HWA) and
Hasardous Wasie Managemens Regulation (HWMR).

.

Vi

Howcver, NMEID has nol yet oained authiwization
for implementing the 1988 RCRA amcendments.
HWMR adopted the federal coditication for generaling
and managing hasardous wasic, Although this adoption
makes the Stalc regulations mose consisient with
federal regulations and casicr (o inlerpret, somc
confusion will costinue because only these federal
regulations in cffect on July 1, 1990, were adopted.

The Laboratory produces » wide variety of has-
ardous wastes. Small valumes of all chemicals listed
vnder 40 CFR 261,33 could exist at the Laboratory as a
tesult of ongoing sescarch.  Process wasies, such as
liquid wastes from circuit bard preparation and lithium
hydride scrap from meial machining, arc gencrated
from ongning manulacturing opcrations that support sc-
search.  Although they occur in larger volumes than
discanded [abonatory chemicals, proces wasies are fow
in number, they are well defined, and arc not acutcly

/
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‘Table Viii-1. Major Regulatory Requirements of the Hazardous and
Solid Waste Amendments of 1984 Impacting
Wasie Management al the | aboratory

The Hazardous and Solid Wasic Amendments of J9NS

prohibit placement of bulk liquids, containcrized liquid hazardous wasie, or free bulk or
free liquids, cven with adsorbents, in landlfills; :

prohihit Landhll dispeaal of cemain wastes and require that the EPA review all listed
wasics to Jetermine their suilability for tand dispenal;

cstablish minimum technology requitements for laadfills to include Jouble liners and

fcak detection;

“tequite EPA to cMablish minimum technology requitements for undesground tanks:

tequitc gencrators of mamifested wastes to centify that they have minimized the volume
and tosicity of wasics (o the degfee cconomically 1casible;

fequire nﬁ-ut«n of tandfills or sarface impoundments 1o certify thal a groundwater
monitating program is in place. of to demonstrate that they have a waiver, by November

8, TURS, with failure 1o do e resulting in lons of interim status on November 23, 1985,

require fedenal installations 1o submit an inveatory. of hazardous wastc facilitics by
January 3, 19%6; and

require the preparation, by August 8, 1985, of a healih assessment for Iandfills ap-.

~

sutface impoundments sceking 2 Past B permit.

toxic. High-cexplosive (HE) wasics include small picces
of explosives and contaminated sludges and fiquids tha
are thermally trcated on site,

-On March 5, 1990, the New Mexico Legivlature
approved revisions to the Sohd Waste Act mandating
that the New Mcxrico Envitonmental Improvement
Board (NMEIB) promuligatc ncw solid waste manage

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

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

© intent to continiuc 1o opcrale the TA-54, Area § admin-
‘istratively controlicd slid wasie 1andfill was submitted
to the State on July 19, 19%9. Subscquemiy, annther
nofice of intent was submiltcd to the Stale (n Augus
14, 1989, to continuc 1o dispenc asheston a1 TA- S8,

Arca G. To comply with SWMR-2, a rew pit was
cxcavaled a2 TA-54, Area G in 1990 o monofill sus-
pect radioactive-contaminalcd asbestos.  Nonradioac.
tive ashestos is currently heing disposed off-site.

In addition 10 the TA-54 Arcas G and J landCills, the
Laboratory, in support of the Departmemt of Encrgy
(DOE) and the County of ins Alamos, provided the
Statec with 3 Notice o: Intent to continue to operale the
Los Alamos County Municipal landfiil lncated on East
Jemes Road cast of the Lalwralory s salvage yard. This
landfill is owned by the DOE and operated by the
County. Nonhazardous, nongadioactive, and nonad-
minisiratively controlied solid wastes generated by the
1 abceatory are disposed at the Courty Land(ill. These
wavics comprise no greater than I8 of the 1otal
valuzie of wlid wastes disponed at the Lindfill per year.

/
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A new site on the sosth side of East Jemes Road
avtoss from TASN B boen desigrated 1o replace the
vurrent sl bandtill, whicl s approaching design
vapacicy. Facasation activifies coF This new vile may
began after Natonad Fasirenimential Pohey A5 155PA)Y
dovunentaion s comploied,

2. RURA Chisure Actisifies.  The slaius of
Laberatory hazardous waste opetations 1o be chwed
utder RCRA regutaticns iy gavein helow:

4. Tale, Ground Burming Surfuce Impound-
ment for Burame Wasve Ona Febtuary 12, 1990, 1h-
Laboraton reccived an approved closure plan for This
umt. The closure phan requires that 12 more samples by
Lahen fo confirm the absenee of hazardous constituens
in the woil beacath the location of the liner. Before the
approved climure plan was received, the liner was
temoned  and drummed A amount of
trichloresthajene (TCE ) was discovered at one sampk'
wauon dening the tequited sampling. A health risk
A ament was petfonined by the NMEID 1o determine
if e Sitional sonl should be removod from the site. The
State concluded that ihere wore ne risks assoviated with
Teaving 1n place the low feved of TCE &k ooted, and ihat
the Laburatory could backfill and revegetate the area.
A clean climure was ach: scd o this unit. The final
report fo 1k Stale was submiifed Sepicmber 19, 1990,
Because clean climure was achicy ed ar this lowation, po
further monttonng of the site will be nccesary.

ffacye

b TA83, Wase Ol Storage Tanks, Aficr dis-
covcning hazardous waste in uix abncground waste il
statage tanks, the Labaratory puinped and disposed of
the confents as hasandous waste.  The tanks were
sioved 1 Arca 05 10 make room for noeded facilitics at
Arca b In Aprlof 19N the Laboratory clecied 1o pra-
ceed with the clisure of these veswels hefore recciving
an apptoved closure plan. After woveral cleanings of
fthe tanks, The final decontamination was accomplished
in August. A final chonore planreport that eefccts the
actust closute priwess of these units will be submittcd

incatly 191, Tae prexess will have 1o be approned by

the Statc b fore the dispanal or salvaging of Ihe 1anks.

c. TA-1S Wante Od Strage Prs. Climure plans
for the two wasie el pifs asuwiatcd with buildings 8§
and 125 a1 TA-35 were wubmitted in Ovioher 98K, and
otal apptosal o proaced wath vhimufe activilies wae

swubsequently received from the State. A Loontents of
the pits and underlyirg soil were remosca and disposcd
af as hazardous waste. Samphing 1o verify the femosal
of contaminanis [rom the rea wav campletsd o
October nof 1989, Prebimimary rosulis of the smphuy
cffost rovealed that the ontcnia for clean clinire had
been nicl. The pis were backfilied and revegetated W
that time, Upen reccipt of the Ginal ansdytical fosulis it
was noted that the alfow -3 sample helding tines were
cxcneded. Brcause of this problem, it was detenmined
that the daia could not be defended as verrect The
clomure plan is currcntly being medificd 1o reflect 1he
evems of the fickd waork that eveurred and to include
bore sampling to be weed as the final verification of
clean chmure.  Bore samplinag was performed in
December of 1990 to conhitm the remeval of &l has
andous constitucats from 1w arva. Upon the reccipt of
the results of this samphing cffurt, & decision will e
madc on how (his closure shoeuld prixceed.

d. TA-I6, Lamdfidl at Area P, Cleure and noest-
chmute-care plans for the Arca P landfill veere subnnt-
tcd on November 28, TORS.  In late 1987 thowe plaas
were madificd to include standards thal this unit would
be subject e once the Laboratory reccived ite RURA
pormi. Since that time, the Enviconmental Restoration
(ER) Program Office has come ity cyistence and i
Laburatary has reecived the HSWA avaendinents i the
RCRA permit.  Currently negotiations are under way
with the State 1o cxtend the closuze deadhines fior this
and «ther units 1hat appeat within the HSWA M owole
of the RCRA pormil. An exv'onsion of the chimure »ir.
dow would allow the ER program 1. incorpetate .ne
RCRA. Facility  Investigation Corrective
Study studics inter the clenure prowess.

Measurrs

3. Opernting Permlt. An opcrating permit -a o«
issucd by the SMEID -» Nowembw 8, 1989 for RPORA-
regulatcd hazardous wasic units (Table VT 2y A
HSWA pormnt voas insucd by the EPA vn March K,
199, Cosrective actions laken under the H3WA
pottion of the permit will he administered by the
Laboratory s Environmental Restotation Group (HISE.
1.3). with suppert from HSE R and other groups in the
Laboratory.

4. Underground Storage Tanks. Siv ur derground
sorage tanks {USTe) in need of upgroks acw
resaoved from the ground during 128 Frur Yoo

—

-t
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. Table Vlll-l. Environnentsl Permits under which the Laboratory Operated in 1990

~

AHOLVHOEY] TYNOILVN SONVIV SO1

: 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, Area 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
<
NPDES., Fenton Hill Discharge of industrial October 15, 1983 d EPA 2
and sanitary liquid effluents z
m
Groundwaler discharge Discharge to groundwater July 9, 1990 June 5, 1995 NMOCD* ]
plan, Fenton Hill l:
Ait Quality Construction and operationof ~ December 26, 1985; — NMEID 3
(NESHAP) four beryllium facilities March 19, 1986; o
‘ Sceptember 8, 1987 E
Aoril 26, 1989 3
Open Burning Buming 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 cffluents h — ~NMEID
from septic tank systems into soil
3polychlorinated biphenyls.

®No incineration occurred during 1990 even though the activity was permited.
“National Pollutant Discharge Elimination System.

dRenewal pending.

¢*New Mexico O’l Conservation Division.

National Emission Standards for Hazardous Air Pollutants.

8New Mexico Liquid Waste Disposal Regulations. : /

"Dates vary depending on individual permits.
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gitl. diesel tanks (TA-16-543, 544, 545, and 546) were
removed from the yard at the TA-16 stcam plant,
These tunks wese replaced with on: 150000 gallon
aboveground tank. A 4 000 gallos gasoline tank (TA-
16-197) was removed and replaced with a state-of-the-
art 10000 gallon, double walled tank with an
automated feak detection system and spill and overfill
protection.  The final tank which was removed was a
550 gallon dicsel tank located wt TA-55 (TA-55-15).
This tank has not yet been seplaced. B will be replaced
with a viuhied 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 regubtion. Information on a groundwater mon-
itoring witiver for both Arcas L and G has been sub-
mitted to NMEID. Vadose zone (the subsurface above
the main aquifer) monitoring is being conducted quas-
terly throughout Arcas L and G to identify any relcascs
fron the disposal units. This type of moritoring is used
to detect the presence of organic vaper in the vadose
zonc, A total of 27 monitoring systems has been
cmplaced, one during the past year.

Table G-31 lists hazardous waste management
facilitics at the Laboratory. In FY 1989, the TA-40
scrap detonation pit used for destroying HE scrap was
closed to waste detonation. All scrap is now handled at
other detonation and open-burning sites included in the
Pan B permit. A closure plan for the TA-40 facility has
been submitted to NMEID and is cxpected to be
approved in 199].

A RCRA-permitied controlied air incinerator (CAlY
for treating hazardous waste is located at TA-50-37, A
trial burn wis conducted in October 1986, The raw
data were submiitted (o NMEID in December 1986, and
4 final report for the test burn was submitted on March
5. 1987, These data and the repont were used to support
the Laboritory’s application for a hazardous wastc
permit for this facility.  The permit was issued in
November 1989, The CAl is currently closed for
upgrades and madifications ta improve reliability to
allow the burning of waste on a routine basis.,

6. RCRA Compliance Inspection, In March 1990,
the EPA and NMEID conducted a joint hazardous
wastc compliance inspection (Tables V-3 and G-52).
Vialations ‘were noted and a Natice of Violation (NOV)

VI{]-5

- the EPA will issuc a new permit (o the Laboratory with
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was issued by the NMEID in June 1990. The
Labozatory's response, seat 1o NMEID in July 1990,
wis found adequate by that ageney in Lte July 1994,
The NMEID was the lead agency for the RCRA partion
of this inspection; the EPA wa: responsible for the
cvaluation of the Lnd Dispesai Restriction require-
ments (HSWA provision).

B. Clean Waler Act

1. Laboratory Liquid Waste Discharge Permits.
The primary goal of the Clean Water Act (33 US.C,
446 ef seq.} is to restore and maintain the chienrical,
physical, and biofogical integrity of the nation’s waters.,
The act established the National Pollutant Discharge
Elimtaation System (NPDES) that requires permitiing
of all point-source cffluent discharges \o the nation’s
waters. The NPDES permits establish specific chemi-
cal, physical, and biological criteria that an c(flucnt
musi mect bhefore it is discharged.  Although most of
the Laboratory’s cffluent is discharged 1o nommlly dry
arroyos, the Laboratory is required (o mieet cffiuent
limitations undcr the NPDES permit program.

The DOE has two NPDES permits, onc covering the
cffluent discharges at Los Alamos and onc covering the
hot dry rock geothermal facility located 50 km (30 mi)
west of Los Alamos at Fenton Hill (Table VIII-2).
Bath permits are issued and enforced hy EPA Region
V1 in Dallas, Texas. However, ihrough a joint federal
and statc agreement, NMEID acts as the agent for the
EPA and performs compliance  monitoring  and
inspections.

The NPDES rermit for the Laboratory expires on
March 1, 1991. An application for a new permit was
submiticd by the Lahaoratary 1o the EPA on Scpiember
4, 199, in order o meet the 180 day submitial
requirement before the old permit expires. The permit
application included extensive flow-monitoring and
sampling results completed by HSE-R in accordance
with permit applicalion requirements.  Twenty-cight
outfalls were sampled and analyscs were performed for
more than 150 pollutants for cach sample. Analytical
results and flow measurements were included in the
Laboratory’s permit application. It is anticipated that

mote numcrous and morc sitingeat cfflucnt limitations
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Table VI11-3. Environmental Inspections and Audits Conducted
al the Laboratory in 1990

Date

Purpose Performing Agency
March 5-9° Hazardous waslic *.1anagement inspection NMEID/EPA
land disposal resuictions
March RCRA compliance inspection NMEID
April 20 Inspection of Otowi Well discharge NMEID
Mav 21 Inspection of TA-3 powcr plant acid refcase NMEID
May23 & 24 NPDES compliance evalualion inspection NMEID
May 24 FIFRA inspcction U.S. Dept. of Agriculture
August 27 Inspecticn of Otowi Well cleanup NMEID
October § Inspection of oily sheen from TA-3 NMEID

storm drainage sysicm

during 1991. The new permit will also include
requircments for biomonitoring in which an aqualic
specics such as a fathcad minnow is introduced into
wastewater cffluent to determine toxicity.  The
Laboratory’s cxisting permit will remain in effect until
the new permil is issucd by the EPA.

During 1990, the Environmental Protcction Group
also initinted a waslic strcam identification and charac-
terization program in order to verify that each wasic
strcam is properly monitored under the outfall category
undcr which it is permitted.  These studics consist of
dyc testing, intervicws with uscr groups, and coordina-
tion with other Laboratory organizations to determine
sources, concentrations, and volumes of pollutants that
enter waste sfreams, receive trecatment, and are dis-
charged to the environment.

Two permit modification packages were submitied
by the Laboratory to the EPA during 1990 that included
requests for additional outfalls, deletion of outfalls, and
information on changed Ircatment or waste strcam
conditions. At the present time, the Laboratory's
NPDES permit for Los Alamos includes ten sanitary
waslewater (rcalment facilities and 112 industrial

\null’alls. The NPDES perniit for the gcothermal facility

V16

al Fenton Hill includes only onc industrial outfall. A
summary of these outfalls is included in Table G-53.
Under the Laboratory’s cxisting NPDES permit for
Los Alamos, samplcs are collccted on a weekly basis
and results arc reported cach month lo the EPA and
NMEID. During 1990, cfflucnt limits werc excecded
ninc times out of 284 samples collected from the sani-
tary wasicwater facilities.  Efflucnt limits were
exceeded 44 times out of 1 971 samples collected from
the industrial outfalls. Approximaicly half of these
industrial cxceedances were related to the surface acid
rclcase at the TA-3 power plant during May, 1990. As
shown in Fig. 27 and Tables G-54-G-57, overall
compliance for the sanitary and industrial discharges
during 1990 was 96.8% and 97.8%, respectively, There
was no discharge from the indusirial outfall at the
geothermal facility at Fenton Hill during 1991).

2. Federal Facility Compliance Agreement and
Administrative Order. EPA Rcgion 6 issucd a revised
Federal Facility Compliance Agreement (FFCA),
Docket No. VI-90-1240 to DOE/los Alamos Arca
Officc (LAAO) on July 12 1990. Thc revised FFCA

provided interim cfflucnt limils and compli:mcc/
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DOMESTIC WASTE DISCHARGES
9 Violations in 284 Samples

1990

3.2%

Compliance
96.8%

schedules for Qutfalls 048, 05S, (09S, and 10S (Table
G-58).  Intcrim cffluent limits and schedules of
compliance for Outfalls 05S and 10S were added o the
cxisting FFCA (Table G-59). DOE/LAAO did not sigr
the FFCA until January 8, 1991 and therefore the FFCA
did not become cffective during 1990.

On July 19, 1990, EPA Rcgion 6 scrved an
Administrative Order (AQ). Docket Na. VI-90-1263,
on the University of Califomia. This AO contains the
samc interim limi's and schedules for complianee as the
FFCA issucd to DOE/LAAO on Juiy 12, 1990.

On Dccember 19, 1990 EPA Rcgion 6 served an
Administrative Order (AO). Docket No. VI-21.067 on
Los Alamos National Labor..ory. T, AO hsted 13
violations of the Lihoratory’s NPDES permit durine
August to Noveniher 1991 and required the Labosatory
1o lake comreclive actions necessary 1o climinale and
prevent recurrence of the cffluent violalivea cied. In
addition, the Laboratory was requircd 10 submit a repornt
delailing the specific corrective actions.  For any
corrective action cxceeding 30 dwys, EPA rcquir-d

" LANL to submit a plan for climination and preveniion
of rhe listed violatwns. In 1991, the Labxratory
preparcd. and submitted o response W EPA, including
corrective  activny  taken wnd  proposed  schedules

ch-mry (o achicve compliance with the AQ.

Vil ~

Violations

Fig. 27. Summary of Clcan Water Act Compliance in 1990. NPDES Pcrmit NM0O02R353.

INDUSTRIAL WASTE DISCHARGES
44 Violations in 1971 Samples

1990

Noncompliance
2.2%

Compliance
97.8%

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

The proposed Sanilasy Wasicwater  Systems
Consetidation Project (SWSC) is desigaed 1o mecl
current and anticipated discharge reguircments and 1o
scsult in a significant savings in opcrating and mainte-
nance costs. The project includes approximately 19 km
(12 mi) of new grsvity colleciion lines and five lift sts-
uons that will collect sanmtary wastcwater from most of
the technical arcas of the Laburatory. The monh inicr-
cepiwr will be locased along Pajasito Ruad from TA-3
to TA-46, which is the sile of the nes ucatment plant.
The south imcrceptor will be lacated alung R-Site Road
from TA-9 10 TA-1R. Two lift stations will punp
wasicwaler from (s location to the TA-46 plam.

/
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Fxcess treated efMuent will be discharged o Cailada del
Buey under the Laboratory 's NPDES permit.

The Title 11 plans :od specifications for the SWSC
Project were copleted durizg 1990 by the consuliing
caginest and were approved by the Laboratory and
DOE. The target date for completion of construction
and starl up of the new treatment plant is July 1992,

4. Compliance Evaluation Inspection. On May
23 and 24, 19%), the NMEID conducted an NPDES
compliance  evaluation inspection  (CEl) at  the
Laboratory. On July 16, 1990 NMEID mailed o writien
report of the CEl findings 1w LANL and DOE. Major
deliciencies cited in the inspection report concerned
characterization: ol waale streans, operation and main-
tenanee  procedures,  documentation,  and  record
keeping.

The Labortory’s writlen response to the CEl was
sulunitted to NMEID and EPA Region 6 on August 17,
1990, The Laboratory is in disagreement with a num-
ber of the findings of 1w CEl and provided additional
information in support of its response. The response
also included documeniation of actions that LANL has
taken and wild 1ake 10 correet deficiencices identificd
along with addilional information requesied by the
NMEID.  Corrcalive actions  documented  in the
response included  establishment of a waste sircam
identitication and characterization program 1o verify
thilt wirste streans arc properly permitted .nd improved
nperation and naintenance proceduns. LANL has noy
received a formal respoase from EPA Region 6
regarding the CELL

5. Spill Prevention Cuntrol and Countermeasure
Plan. The SPCC Plan was revised in 1990 and is a
comprehensive and sile-specific plan for spill  pre-
vention at the Lahoratory. This plan includes the regu-
Latory requirciems for oil pollwion prevention under
A CEFR 112, and for best mumagement practices under
360 CFR 1250 The SPCC Plan covers containment
sructures and  operational  procedures for oil  and
chemical tarks 1o minimize icrelease into the environ-
men. Appendices to the plan include reportable quan-
tity tables for various chemicals and the mechanism for
reporting these releases to the appropriate manageria)
and regulitory agencies. This plan complements
existing — administralive  requirements in the

Laboratory’s  Eavirommental, Health, and  Salety
Manual. The plan is implemented at the group level
through the spill coordinatos.

During 1990, construction projects were compleied
on four containment siructures, and cight chemical
storage lockers were purchased by HSE-8 [os use il
various sites in order 10 provide proper spill controls.

6. Upgrading of Septic Tank Systems. During
1990, 1wo holding tanks systems were converied into
sanilary wasle (reatment systems using evapolranspira-
tion beds at TA-49. This cuaversion will significantly
reduce the petential of an overflow from these holdine
tanks. In addition, a study was implemenied on con
necting the holding tanks at TA-54, Arca L 1o a « aritary
wastewaler treatient facility,  All seplic sy s are
registered with the NMEID, in accordance with the
liquid waste disposal regulations.  An  additional
requircment for 199) was the certitication and for-
warding of pumping rccords 1 the NMEID.

7. Sulfuric Acid Release from 'T'A-3 Power Plant.
During May 19, 20, and 21, 1990, sulfuric acid aci-
dentally was released from the acid torage tank at the
TA-3 rower plant. This acid flowed into the neutral-
ization 1ank at the powcr plant causing three different
periods during which the pH of ihe discharge from the
neutralization 1ank 10 Sandia Canyon exceeded NPDES
limits. These cxcecdances were reporied within 24
hours as re.uircd by paragraph G of the Laboratory’s
NPDES permit, which requires immediate reporting of
ai:y noncompliance that may cndanges health or the
cnvironment.  Response 1o the acid relcase included
neulralization af the flow in Sandia Canyon with soda
ash, plugging of the overflow at the ncutralization lank,
and preparation of new procedures for operation of the
neutralization sysiem.  An investigation of the releasc
has been completed and findings of the investigation
are being implemented by the Laboratory and Johnwn
Controls World Scrvices. A new pH ncutralization
system is being designed for the power plant.

A presentation way made on the acid refease 10 e
EPA, Region V1, on July 24, 1990, to show cause why
furthcr enforcement action was not required. EPA and
the Laboratory have agreed on a seitfement conceming
penaltics and fines associated with the acid spill that is

expected to by finalized in 1991,
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K. Oil ilelease fram TA-3 Storm Drainage
System. Three incidents conceming B discharge of
an oily cheen from oan NPDES-permiticd outfall
vecurred  pear  the Univorsity House at TV 3
Laboratory  perseancl  collected  samples,  provided
clean w oversight, and reperied incidents verbiilly and
inwriting to EPA and NMEID as requires! by the Clean
Water Act and Now Mexica Water Quality Control
Commission regulstions. The Latwratory {ormed a task
torce 1o identify and climinate ol sources of oil re-
spomsible for the oily sheen.

C. National Emvirenmental Policy Act

I. Background. The National Enviconmental
Policy Act (NEPA) muandates that federal agencies
protect the enviconmient while performing their mis-
stons. NEPA ostablishes the national policy of

s encoufaging hannony between persons and
their eavirenmoent, and

* casuriag that planners and  decision makers
consider epvironmentad values and faclons of
proposed aetions atong with technical and
ceopomic goals,

NEPA documents include the following

¢ a categorical exclusion, applied o specific
types of activities that have been determined to
hive no adverse environmental impacts;

¢ an Environmental Assessment (EA), cval-
uating  cnvironmental impacts, leading 1o
cither 4 finding of po significant imnact
(FONSY) if the impacts are indeed found fo be
nol significant, or an Envisonmcntal Impact
statement (EIS) if the inrpacas are significant;
and

* an EIS, in which impacis are evaluated and
mitigaticn muasures proposed. Jeading o a
recard of decision in which the agency dis-
cuswes - decision on proceeding with the
project.

NEPA provides speeific protection 1o arcas defined

ay unigue resoufees semsilive areas) In accordance

% I”

with the National Historic Preservation Act ul 1966, all
underiakings. some of which are projects under NEPA
revicw, are cvaluated for possible cffects on cubtural
resources (archacological sites or historic buildings). In
wdition, proposcd projects are evaluated for potential
impact on threatened. endangered or sensilive specics,
in accordance with the Thretened and Endangered
Specics Act, and on floodplains or wetlands, 1n accor-
dance with relevant exceutive orders. A proposed pro-
ject, otherwise cligible for a categorical exclusion,
cannot be approved for that NEPA determiination if
these sensitive arcas would be adversely affected.

The issuance of Secretary of Energy Natice 15 on
February S5, 1990 radically changed the DOE's
requirements for comaplinnce with NEPA. The main
polnis of the SEN, ¢ffective on the date of issuance, are

* authurity to approve NEPA documents was
withdrawn to DOE Hcadguarters from ficld
offices such as the Albuguerque Operations
Office;

¢ the list of categorical exclusions, sclions that
do not individually or cumulitively have a
significant impact on the cavironment and for
which no further NEPA documcntation need
be preparcd, was decreascd by deleting activi-
lics similar 10 others covered in NEPA
documentation; V

* mcmos to file (MTF), uscd by DOE to docu-
ment the decision that a proposed activity (not
covercd in a listed catcgorical cxclusion)
would not causc significant impact on the
eavironment, was discontinued on Scptembes
30, 1990; and

* activitics that do not fit one of the remaining
categorical exclusions must be Jocumcented in
an EA.

An cxpanded list of categarical exclusions is being
developed but is not final yet. In the interim, EAs must
be prepared on most proposed activities.
EAs are submitted to affecied states for review before
heing approved at DOE Headquirniers. New regulations
for impicmenting NEPA, including an cxtensive list of
carcgorical eXclusions, types of projects  typically

Cupics of

o
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equiring FAs, and thase typically requiring EISs were
proposed on November 2, 1990 (proposed 10 CFR
102,

2. Compliance Actions. Proposed activitics at the
Laboratory are reviewed by HSE-8 staff 10 identify
those that could impact the human environment. No
such activity can go beyond the planning stage, nor can
reasonable  alternatives be  precluded, untit DOE
approves the NEPA documcentation for the action. The
HSE-8 stafl provides DOE with information on poten-
tial environmental impacis of proposed activitics. The
basic, bric? information document used for NETA com-
pliance in past years was an action description memo-
randum (ADM), hut heginning in April 1990, a slightly
different format containing similar information, called a
DOE cavironmentat checklist (DEC) was required.
Using information in the ADM or DEC, DOE approves
a propased activity as having clearly insignificant cavi-
ronmental impicts or requires that an EA be prepared
to evaluate in greater detail whether significant adverse
environmental impacts could occur.  HSE-8 reviews
proposca activities to identify those with potential
impacts on the human envisonment and prepares docu-
mentalion fequested by DOE for compliance with
NEPA. These impacts include

*  cmissions Lo air;

*  liquid cfflucnis;

* taxic, hazardous, or radioactive solid wasle;
* individual doscs {romi radioactive material;

e individua' cxposures to loxic or hazardous
malerial; and

* adverse impacls on sensitive arcas such as
archacological  resources,  floodplains, wet-
lands, and the habitat of thrcatcned or
endangered specics.

These documents are transmitted to DOE (or review

~and approval. This process must be completed before a

propased activity can priceed beyond the plapaing and
design phase.

~ During 1990, HSE-8 reviewcd 702 actions proposcd

to be undertaken 4l the Laboratory for NEPA applica-

\ bility, including potential impacts on sensitive arcas,

-
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Of these, 394 were reviewed through the Environment,
Safcty, and Heallh Questionnaire system, which pro-
vides detailed descriptions of propescd activities, Fhe
HSE-8 staff identificd 163 prajects as having possihie
impacls on the environment. Onc ADM and 81 DECs
were submitied to DOE on 82 of these activities.  Six
were cancelled or determined 10 be covered in carlicr
NEPA documcniation. The remaining 48 activities will
he documenied at a later date. Of the 82 ADM/DECs
subinitted, 48 were approved, EAs were required on 13,
and no decision had been made on the remiaining 21 ar
the end of 1990. O the 13 required EAs, two were
completed and submitted 1o DOE, onc proposcd activ-
ily was revised, and the remaining EAs are being pro-
pared. Three additional EAs, required by DOE during
1989, were also completed and submitted. Nonc of
these EAs reccived approval during 1990, The level of
activily summarized in the above is significantly higher
than the 1989 level when scven ADMs and one EA
were preparcd.

3. Types of Activities Reviewed. The 82 proposed
activitics documented in ADM/DECs can be catego-
rized by iype of project as follows. Examples are given
in parenthescs.

* 8 construction projects (airport fire stalion,
receplion center addition)

* 28 wastc mmanagement projects  (hazardous
wasic oil storage facility, ncw sanitary
fandfill)

* 7 cncigy rescarch projects {Linc D shiclding
LAMPF/LANSC, scruncher support)

e 20 rowtine mainlcnance projects (clcvator
~ sprinkler addition, roof acceas ladder)

* 4 ongoing activity relocation projects (relocatc
beryllium shop, 7-in. impact tester)

* 7 othcr research projects (infepse ion beam
facility, tritium targcet safcty study)

* 24 (railer/transportablc/iransportainer  set-up
projects, somc for use as multiple units (office
trailer for Arca L, two affice trajters for HSE-7
at TA-50)

4. Environmental Assessments. The proposcd
activitics Jocumented in the five EAs submitted ly
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DOE during 1990 are summarized below. The DOE
reviews the analysis of enavironmental impacts for the
proposed action presented in cach EA.

a. Relocation of Superconducting Ceramics,
Filament Winding, and Mechanical Characieristics
Opcrations. The proposed action was to relocate the
operations currently being performed in three unrelated
laboratorics, located in dilferent areas of the san:e
building, to & renovated area of the same building. No
significant changes in operations were planned.  The
purpose of the relocation was to move the operations
into areas where improved ventilation and air filtration
systems 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 Gas-Cooled Reactor Critical
Experiments.  As part of a rescarch program to develop
and cvaluate new sources of tritium, the Idaho Natjonal
Laboratory is sponsoring experiments at LANL 1o
evaluate neutron physics paramcters that could exist in
the modular  high-temperature  gas-cooled  reactor
version of the new  production  reactor.  These
cxperiments would allow paramecters such as tritium
production  cfficicncy 1o be quantified and would
provide reactor physics data to validate the computer
codes that will be used to design the new production
reactor. The project involves manufaciure of fucl roas,
lithium tasgets, and  filler-block  absorbers, and
cxperimentation, which includes seconfiguration of an
existing reactor  critical assembly, performance of
cxperiments, and analysis of the irradiated niaterial.

c. Weapons Enginecring Tritium Faciliry. The
Weapons Engincering Tritium Facility (WETF) was
planned to retain LANL's capability of repackaging
small quantitics of tritium to cxacling specifications.
Small quantitics of tritiem are required for cncrgy
rescarch and development activitics and for rescarch on
nuclear weapons test devices carricd out as part of
LANL's mission. The WETF is an improved design
proposed to replace an aging LANL facility where tri-
tium has been repackaged for many ycars. The
proposed action will reduce adverse cnvironmental
impacts caused by tritium repackaging by substartially
reducing the amount of tritium that cscapes to the
environment, '

Vill-11

d. Materials Science Laboratory. The Materials
Science Laboratory is planned 1o modemize LANL's
capabilitics in the ficld of materials science 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 symnthesis,
processing, and characlerization of new #nd novel
matcrials to support programs of natienal interest in
defense, energy, and the basic sciences.

e. Scintillation Vial Crusher. Some of the
rescarch and development projects conducted at LANL
producc scintulation fluids in vials as wasic from
normal aperations. These vials contain radioisotopes
such as tritium, 14C, and actinides or transuranic
isotopes such as 238Pu and 23%u.  The scintillation
fuids contain some solvents defined as hazardous
wastc. The scintillation vial crusher is a small (2R in. x
63in. x 73in.) picce of cquipment designed o
automatically crush vials. The fluids contained in the
vials will be collected in plastic-lined drums. By oper-
ating the scintillation vial crusher, the storage space
nceded f(or this waste stream can be reduced to about
5% of that currently being used.

. Federnl Clean Air Act and the New Mexico Air
Quality Control Act

Nincty-onc potential sources of air cmissions were
cvaluated for compliance with all Federal and State air
quality regulaticns.

1. Federal Regulstions. Thc following fcderal
requirements, cxcept for radioactive cmissions. have
been adopted by the Siate of New Mcxico as part of ils
Statc Implemeniation Plan. However, if New Mcxico
docs not cnforce these [cderal requircments, the EPA
rctains the prerogative to do so.

a. National Emission Standards for Huzardous
Air Pollutanis. These regulations sct requirements such
as reporting, construction approval, and cmissions
control, disposal, and stack testing for specificd
opcrations involving hazardous air pollutanis. NMEID
has responsibility for adminisicring these regulalions
cxcept for those goveming radionuclides. Laboratory
opcrations that arc rcgulatcd by NESHAP indlude

/
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radionuclide emissions, ashestos disposal and removal,
and beryllium processing.

Radionuclides. The EPA has promulgated regula-
lions for control of airborne radionuclide releases from
DOE facilities (40 CFR 61, Subpant H). Since 1985,
DOE and its contractors have been suhject to 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 receive more than 10 mremyyr
(etfective dose cquivalent). As discussed in Scction 111,
the maximum dose 1o a member of the public from
1990 LANL operations was 8.1 mrem, or 81% of the
EPA limit (Scc. ).

In addition to requiring that the maximum cffcctive
dosc 10 a member of the public from airbornc
radivactive emissions be less than the 10 mremyyear
standard, the NESHAP regulation also  prescribes
detailed  procedures  and  methods  for  measuring
radionuchide cmissions.  The Laboratory, although it
mecels the less than 10 mrem/vear standard, cannol yel
demonstrate compliance with all of EPA’s emission
monitozing requisements. LANL and DOE will initiate
discussions with EPA in 1991 to identily arcas of non-
compliance and 10 develop a program to bring the
tzbaratory into compliance with sthese regulations.

Ashestos.  During 1990, Johnson Controls World
Scrvices removed approximately 54D lin fi of friable
ashestos and 960 lin [t of potentially (riable ashestos
from piping. Approximately 70 360) sq ft of friable
asbestos and 6 280 sq 1 of potentinlly friable ashestos
were removed from other components. The Laboratory
inspects ashestos removal operations on a routine basis
and  coordinates identificd
problems.

Ashestos wastes  patentially  contaminaled  with
radionuclides are disponcd of a1 TA-54 in accordance
with required  disposal practices.  Nonradioactive
ashestos is disposed of off-site in a centificd laadfill.
Eight disposal centifications. including the annual notj-
fication for ashestos disposal during small jobs, were
submitted 1o NMEID duning 1990, Also submilted
were nine notifications of asbestos remewval, including
the annual notification for small repovation jobs. In
1990, 01.27 of the ashestos removed from pipe and
other facility components involved small scnovation

.

vorrective  action on
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jobs that required no job-specifie notification to the
Stale; the rest required job-specific notification.

Beryllium.  The beryllium NESHAP  includes
requircements for patification, emissions limits, and
stack performance testing for beryllium sources, The
four beryllium facilities at the Laboratory operale under
State air quality permits containing these requircments.
The Laboratory obtained a permit for a fifth beryllium
processing operation 10 be located in TA-3-35; this
facility has not yet heen construcied.

Beryllium machinung operations are located in Shop
4 al TA-3-39, in Shop 13 a1 TA-3-102, the beryllium
Shap at TA-35-213, and the beryllium processing facil-
ity at TA-3-141. Exhaust air from cach of these
opcrations passcs through air pollution contro] cquip-
ment before cxiting from a stack. A fabric filicr con-
truls emissions {rom Shop 4. The other operations use
high-cfficicncy paniicle-attenuation filiers 10 control
cmissions, with a removal cfficiency of more than
99.95%. Sourcc icsts have demonstrated that all
beryllium opcrations mcct the cmission limils cstab-
lishcd by NESHAP and that cmissions arc so low thal
there is negligible impact on ambicnl air quality.

b. National and New Mexico Ambicnt Air
Quality Standards. Federal and State ambient air
quality siandards are shown in Appendix A, Tablc A-3.
New Mcxico standards arc gencrally more stringent
than the nalional standards. Pollutants that ase cmitted
by Laboratory sources include sulfur dioxide, particu-
late matter, carbon monoxide, nitrogen dioxide, lcad,
beryllium, hcavy mctals, and nonmecthane hydrocar-
bans.  Various opcrations at the Laboratory emit these
pollutants. As a patential pant of the Environmenital
Oversight and Monitoring Agreement between DOE
and New Mcxico, emissions of these pollutants from all
sources at the Laboratory are being calculated and will
be reported (o the State in October of 1991, Bascd on
monitoring data and air dispersion medcling studics,
Laboralory cmissions have not cxceeded Federal or
State standards.

¢. Prevention of Significant  Deterioration.
These  regulations  have  stringenl  requirements
(preconstruction revicw, permitling, best  available
controf technology for emissions, air quality increments
that must not be exceeded, visibility  protection

/
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requirctients, and  xir quality  monitoring) for the
copstruction of any new major slationary source of
major modification of a source focated near a Class |
arci, such as Bandelicr National Monument’s Wilder-
ness Area. To date, DOE and the Laboratory have not
been subject to these regulations.

d. New Saurce Performance Standards. These
standards apply to 72 source calegarics,  [ts provisions
include cmission  standurds, notification, emission
testing procedures and reporting, and cmission moni-
toring requirements.  The types of saurces currently
operating of the Laborstory have not been subject to
new source performmmee standards (NSPS).

2. State Regulations.

a. Air Quality Control Regulation 301, The
apen burning of nusterials *s regulated by Air Quality
Control  Regulation  (AQCR) 304, Under  this
repulation, open buming of cxplosive materials is
permitted when transport of these materials o other
facilitics miay be dangerous. DOE and the Laboratory
are allowed 10 burn waste explosives and explosive-
contaminated wastes under this provision,  Wasle
explosives are butned at the TA-16 burning ground.
Other wastes, usually wood or wood products, that are
polentially  contamrinmed  with  sniall amounts  of
explosives are hurnced in a Iwu-slage incincrator,
Permits are not requited for these activitics,  Permits
are required for civil-defenseerelated rescarch prajects
at the Laboratory that require open burning.  Permits
for the npen hurning of jot fucl for ordnance testing and
for burning of wood waste from detonations were
abtained during 1990 (Table VIII-2),

b AQCR S0l Provisions of AQCR 501 set
cmission sfandards according to process rate and
resquire  the asphalt.
processing cquipment  The asphialt concrete  plant
operated by Johpeson Contrals Wogld Services is subject

control  of  cmissions  from

to this regubation. The plant, which has 4 75 000 kg/h

(75 1won by capacity, is required o meet an cmission
limit of 16 kg (35 1by of particulate matter per hour. A
stack test of the asphalt plant in 1977 indicaicd an aver-
age emission rate of (L8 kgt (1.8 Ib/h) and a maximum
tatc of 1.0 kg'h (2.2 Ih'hy over three tests (Kramer
1477). Although the plant is old and is not required (o,
1w incels NSPS stack cmission limits for asphalt plants
(Kramer 1977),
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c. AQCR 604. Pravisions of AQCR 6 require
gas-hurning cquipment built before January 110, 1972 10
mect an emission standard for NO, of 0.3 [b/10% Biu
when natural gas consumption exceeds 1012 Blu/yt/unit.
The TA-3 power plant’s boilers have the potential to
operale at heat inputs that exceed the 102 Bru/yr/unil,
but they have not been operated beyond this Jimit.
Therefore, these boilers have not been subject to this
regulation. However, the TA-3 power plant meets the
cmission standard. The cmission standard is equivalent
e a flue gas conceniration of 248 ppm; the measured
flue gas concentrations of the TA-3 boilers ranged from
1510 22 ppm in 199),

d. AQCR 702. Pravisions of AQCR 702 require
permitting of any new or modificd source of potaitially
harmful cmissions if they sxcced threshold emission
ratcs. In the past, this regulation addressed only criteria
polfutants. However, in Scptember 1988, the NMEID
adopted revisions to AQCR 702 that require new
scurces of toxic air pollutants that were canstrucied or
reconstrucicd after December 31, 1988, 1o oblain air
quality permits if they emit more than the specificd
cmission ratc for that chemical. More than 5N 1oxic
air pollutants are regulated by these changes, and cach
chemical’s specified hourly cmission rate is biascd on
ils toxicity.  Thc Laboratory makes conscrvative
cstimates of maximum hourly chemical usage and
cmissions for cach new and modificd source.  These
cstimates are comparcd with the applicable AQCR 702
limifs o determinc if additional permits arc required.

e. AQCR 752. Provisions of this regulation
trequired a onc-lime registration of all sources emilting
toxic air poliutants in amounts in excess of a specified
annual cmission limit. Complying with this rcgulation
required the Laboratory to cstimale cmissions on a
building-by-building basis for moge than 50X chemi.
cals. To calculale these emissions, a compulerized data
base has been developed thal includes usage, products,
and wastes for cach regulated chemical. In gencral, air
cmissions arc very low beeause the Labogatoiy is pri-
marily a rescarch facility and chemical usage is small.
The limit was cxcccded for only onc chemical, lithium
hydride, in onc building, thc TA-3 machine shop. This
soutce was regisicred with the State. In response tn the
anticipated  requitements  of the  Environmoental
Ovcrsight Agreement between DOE and New Mexien,
this datu basc is heing updated.
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Y. Environmental Oversight and Monitoring
Agreement. The Environmenta! Oversight and Moni-
toring Agreememt as draficd between DOE and New
Mexico requires that the Laboratory/DOE

e submit a comprehensive inventory  of
radionuclides, sulfur dioxide, PM-10, TSP,
carbon monoxide, wzone, nitrogen dioxide,
lead, beryllivm,  asbestos, hcavy metals,
nonmethane  hydrocarbons, and over 600
regulated toxic air pollutants;

* provide a comprehensive materials balance of
volatile  organic  compuunds  used  at  the
Laboratary,

¢ perform source tests for sizeks in accordance
with applicable laws and regulations; and

* install continuaus menitlors  on  cmission
sourccs as required by applicable regulations.

In response to these requircmenis, the Laboratory is
preparing a material-balance-bascd cmission inventory
for all regulated air pollutants. This inventory will be
submilicd to the State and will also be used to deler-
minc which stacks require testing and ins:allation of
continuous cmission monitors. The Laboratory’s toxic
air pollulant data base, containing information on the
emissions of Ike more than 500 toxic air pollutants reg-
ulated by New Mcxico, will be updated and cxpanded
to include the other classes of chemicals covered by the
Environmental Oversight and Monitoring Agrecmcent.
It is not known when the terms of this agreement will
be in place.

E. Safe Drinking Water Act, Municipsl =and
Industrial Water Supplies

l. Backgrornd. The Laboralory conducts two
scparale pragrams 10 monilor the groundwater quality
of the arca and to meel regulatory requirements. The
first program includes sampling of water supply wells
an‘} special monitoring wells under the Laboratory’s
long-tcem environmental susveillance program. These
samples are collected by HSE-8 and arc analyzed by the
Health and Environmental Chemisiry Group (HSE-9).
The results of this program are reporied in Sce. VI.

\Thc second progrant includes sampling from various
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points in the Laboralory and Counly disiribution sys-
tems to ensure compliance with SDWA.  Compliance
samples are analyzed fur organic and inorganic con-
stituents and for radioactivity at the State Scicatific
Laboratory Division (SLD) in Albuquerque.  SLD
reports the analytical results dircetly to NMEID. The
Johnson Controls World  Scrvices, Inc.  (JCI)
Environmental Laborawry  also  collects  samples
throughout the Laboratory and County distribution
systems and tests them for microbiological contamina-
lion, as requircd under the Safc Drinking Water Act
(SDWA). The JCI Environmental Laboratory is
certificd by SLD for microbiological testing of drinking
walcr.

The EPA has established maximuin contaminani
levels for organic and inorganic consitucnts and
radioactivity in drinking watcr. These standards have
been adopicd by the State of New Mexico and are
inctuded in the New Mexico Regulations Goveming
Water Supplies. NMEID has been authorized by EPA
10 administer and cnforce federal drinking watcr regu-
lations and standards in New Mexico.

During 1990, all watcr samplcs collected undes the
SDWA program at Los Alamos and tested by SLD in
Albuquerque and by the JCI Laboratory were found 1o
be in compliance with the maximum contaminant icvcls
cstablished by regulation. The following is a summary
of the results of testing undcr the SDWA at Los
Alamos.

2. Chemical Constituent Monitoring of the
Walter Distribution Systems. The Labaratory and
Counly distribution systums were sampled at three
locations for inorganic and voiatile organic constilucnts
during 1990 1o dcicrmine compliance with SDWA
paramecters.  Each location is represcntative of onc of
the well ficlds supplying the distribution system:  Los
Alamos Airport is representative of watcer quality in the
Los Alamos well ficld; Whitc Rock Fire Siation of the
Pajarito well ficld, and Basranca Mesa School of the
Guajc 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. {nosganic analyscs consist of the following
paramecicrs:  Arscnic, Barium, Cadmium, Chromium,
Lead, Mercury, Sclenium, Silver, Nitrate (as N), and
Fluoride. Volatile erganic constitucnts (VOC) analyscs
arc divided inlo two classes. VOC Group [ consists of
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‘Table VIli-4. Inorganic Constltuents in the
Water Distribution Sy stem in 19%) (mg/1.)

Los Alamos  White Rock Barranca EPA Muximum
Contaminant Airport! Fire Station? School'  Contaminant |evel
Arsenic 0.025 <(.005 0.011 0.05
Barium <i).1 <0).1 <01 1.0
Cadnijum <().00O1 ~1).001 <0.001 0.01
Chromium 0.019 <0.005 0.007 0.05
Lead <0.005 <0.005 0.005 0.05
Mecreury <0.0005 <0.0005 <0.00U5 0.002
Scleniurn <0.005 <0.005 <0.005 0.01
Silver <0.001 <0.001 <0.001 0.05
Nitrate (N) 0.57 0.53 0.50 100
Fluoride 1.57 0.35 0.62 4.0

Representative of Los Alamos well ficld.
* 2Represcntative of Pajarito well ficld.

IRcpresentative of Guaje well ficld.

Table VI11-5. Velatile Organic Constituents in the Water
Distrbution System in 1990 (ug/l.)

l.os Alamos White Rock  Barrenca Mesa

Containment Alrport Fire Station School
YOC Group |

Chloroform ND ND 000T

Dibromochloromethanc 000T 1.40 1.20

Bromadichloromethane ND 00T 000T

Bromoform 280T L10 000T

Aromatic Purgeables (6) 000N 000N 0.00N

Oher Group I Contaminanis (47) ND ND ND
YOC Group |l

1.2-Dibromocthane (EDB) 0.00N © 000N 000N

1,2-Dibtomao-3-chloropropanc (DBCP) 000N 0.00N 0.00N

MDL = (Minimal detectable limit) 1.0 pg/L for VOC Group I,
MDL = 0.08 pg/L. for VOC Group 11
ND = Not dctected.
T = Trace (< Jetection limit).
N = Nonc detected abave detection limit.
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aromatic and halogenated purgeables o determine the
presence ol Benzene, Cathon Tarachloride,
1,1-Dichlorocethylene, 1.2-Dichlorocthane,  para-
Dichlorobenzene, Triciloroethane, Trichlorocthylene,
and Vinyl chloride plus 49 unrcgulated contaminants.
VOC Group 1l consists of Ethylene Dibromide (EDB)
and 1,2-Dibromo-3-chloropropane (DBCP). A sum-
mary of analytical results is included in Table VII-4
and V-5,

Under the SDWA, 1esting tor tatal trihaloancthanes
is required for the Loy Afamos water supply once cach
quatter.  Duricg 1990, & total of 20 samples was
collected by HSE-8 ar [live locations within the
Laboratory and County distriber o gystems, and was
delivered to SLD for anabvas Koosilis showed concen-
trabions below the maximum contaminant level of 0.10
i’ for wtal trikalomethanes. A summary of these
rosults is included in Teble ViI-6.

3. Radiological Monitoring of the Walter
Distribution Systems. The water distribution systems
were sanipled for radioactivity at Three locations during
1990. Siamples were malyzed by SLD and the resulis
showed concentrations below (e maxinium contami-
nam fevel for gross alpha and gross bero A summary
ol these results are listed in Tabt VII-7, Additional
vl rcion coneerning the rsdiological monitoring of
the ac o supply s included in oo V1. of this

l’\"‘\l”

4. Microbivlogical Monltering ¢f the Water
Distribution Systems.  Each month  during 1990

~

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

5. Other Environmental Activities for Protection
of the Water Supply System. Other programs con-
ducted 1o protect the waler supply system include the
following:

a. Wellhead Inspection Program. A survey of
water «upply wells was conducted during 1990 by the
JCI Environmental S.ction to dctect any potential
sources of contaminalion into the sysicm.  Daity
inspections of the wells were also conducted by JCI
Utilities to maintain pumping equipment and Io identily
any problem that might lcad to a potcntial health
hazard.

Tuabie VII-6. Total Trikalomethane Concentrations in the
Water Distribution System ir 1990 (mg/l.)

Quarters
Sampling lacation First Second Third Fourth
Los Alamos Airpont 0.003 0.006 0.009 0.003
White Rack Fire Stat’ m <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
Barr.nca School <0.004 0.008 <0.004 <0.004

The EPA maximum contaminant level is 0.30 mg/L.
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Table VIII-7. Radioactivity in the Water Distribution System

Standard for Radleactivity in Sample

Analysis Calibration June 25, 1990 (pCV/L.)
lLos Alamos Airport
Gross alpha* WAm 3.90
Natural uranium 5.30
Gross betat 131Cs 3.90
%08y, VY 3.90
White Rock Fire Station
Gross alpha MAm 0.40
: Natural uranium 0.60
Gross beta 131Cs 4.30
03¢, VY 420
Barranca Schoo!
Gross alpha HAm 0.50
Natural uranium 0.60
Gross beta 3ICs 3.30
NS, VY 3.30

3The EPA gross alpha maximum contaminant level is 15 pCi/L.
" The 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
Janvary - 45 0 1
February 43 0 2
March « 45 0 6
April 50 0 1
May 45 0 4
Junc 45 0 4
July 46 0 4
August 47 ] 8
Sepiember 44 0 3
October 45 0 1
November 46 0 2
December 46 0 5
0 41

\ Total 547
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b. Disinfection Progrum for New Construction.

Whenever new construction or repair wark is required
on the distribution or supply system, the pipe must he
disinfccted 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-
nated waler is then removed, and a sample is taken
during the flushing process hy the JCI Environmental
Scction for coliform hacteria.

¢. Cross-Connection Comirol Program. The
Laboratory also maintains a cross-conncction control
program to ensure that a separation exists between the
polable water supply and indusirial or other nonpolable
systems. During 1990, cach of the backfiow prevention
devices used in separation of the potable water system
was tested 1o ensure proper operation.

6. Water P'roduction Records. Munthly water
production records are provided to the State Engincer’s
Office under the walcr rights permit held by the DOE
for the Los Alamos water sysiem.  During 199), 101al
prodution from the wells and gallery for potable and
nonpetable use was 6.26 x 1 m?* (S 070 ac-fi). This
production amounis 10 91.5% of the total diversion
right of 6.8 x 10% m* (5 531 ac-f) that is available to
the DOE under its permit.  Details of the performance
of the water supply wells (pumpage, waler levcls,
drawdown, and specific yicld) and their operation are
published in a scrics of scparale 1cports, the most recent
of which is "Water Supply at Los Alamos During
1990, (Stoker 1991). Two ncw water supply wells
were completed in [99); a summary discussion of the
drilling is provided in Sce. 1X.H. of this repon. These
wells will be connected to the water supply sysiem and
be in production once cquipped with pumps, well
houscs, and transmission linces.

F. Federal Insecticide, Fungicide, and Rodenticide
Act

This act regulates the manufacturing of pesticides,
with requirements on registration, labeling, packaging,
record keeping, distribution, worker protection, cenifi-
cation, experimental usc, and tolerances in foods and
feeds.  Sections of ‘this act that arc applicable lo the
Laboratory include recommendcd procedures for stor-
age and disposal and requirements for centification of

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

An annual inspection conducted by the United
States Depaniment of Agriculture found no deficiencics
in the Laboratory’s pesticide application program and
cenificd application cquipment.

(. Natlonal Historic Preservation Acl

As rcquired by Scc. 106 of the National Historic
Prescrvation Act of 1966, which was implemenicd by
36 CFR 800, "Protection of Historic Propertics,”
Laboratory activitics arec cvaluated in consullation with
the State Historic Prescrvation Officer (SHPO) for pos-
sible cffects on cultural or historic resources. During
1990, Laborate~ archacologists cvalualed 355 wndcr-
takings (an un. daking is an activity that has the
polential 1o affect a culturabhistoric  resource),
conducted 37 ficld suiveys, recorded 18 archacological
siles, and submittcd four survey reports for SHPO
review,

As a rcsult of Laboralory activitics, adverse impacts
to two archacological sites were mitigated through site
cxcavation. Laboratory of Anthropology (LA) 706029, a
Late Archaic/Baskctmaker Il (800 B.C. - A.D. 6(X))
lithic scalter was cxcavaled in advance of scwer plani
construction associaled with the Sanitary Waslewalcer
Systems Coasolidation Project. Analysis of over 5 4(X)
recovered antifacis is ongoing and will help answer
questions conceming hunicr-gatherer subsistence and
the adoption of agriculture on the Pajarito Platcau.

Excavation of LA 4618, a Coalition Pcriod (A.D.
1100-1350) ninc rcom puchln located at the Chemical
Wasic Storage Facility, was initiated. When complete,

%
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cxcavition of this pucblo will help refine Coalition
Period ceramic chronology and contribute Lo an under-
standing of Anasazi site abandonments.

An archacological test  excavation  permit, as
required by the Archacological Resources Protecion
Act of 1979 and implemenied by 43 CFR Part 7, was
issucd 10 Mariah Associates, archacological conlraclor
for the Public Service Company of New Mexico. Four
sites will be tested under this permit in advance of
PNM'’s proposcd 345 KV Ojo Linc Exiension Project.

Inspections of arntifact repositories holding DOE
collections were completed as required by a new fed-
cral regulation, 36 CFR Pant 79, "Curalion 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
Repatristion Act passed in November, 1990

H. Endangered/Threstened/’rotected Species and
Floodplains/Wetlunds Protection

1. Threatened and Endangered Species. The
DOE and Laboratory must comply with the Endangered
Species Act of 1973 as amended.  During 1990, HSE-8
reviewed 702 actions propesced to be underiaken at the
Laboratory for potential impact on critical habitats. Of
these, 394 were reviewed through the Environment,
Safcly and Health guestionnaire  system.  The
Bivlogical Resource Evaluations Team of HSE-8 iden-
tificd 13 projects (Table VIII-9) as necding surveys to
dctermine the habitat components and 1o rule out the
presence of critical habitats for cndangered, threatencd
or sepsitive plant or animal species cither Federally or
Siate listed,

The tcam identificd projects necding surveys by
first reviewing a literature data basc compiling all
habitat requircments of Fuderal and State endangered,
threalened and candidate specics.  After ficld surveys
wcre conducted, the habitat components of cach of the
survcyed siles were then compared 1o the habitat
requircments of the organisn.s in question.

Both ficld and litcrature studics indicated no eritical
habitats for any Fcdcral or Siale endangercd, thecatencd
or candidale specics within the 13 proposed consiruc-
tion sites.
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Table VII1-9. Surveys to Determine Habitat
Components for Threatened and Endangered
Species

White Rock Tourist Center
Meicorological Tower

Mcicorological Tower

Firc Tank and Watcrlinc Installation
Transpontable for EES-14

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

Los Alamos Integratcd Communicatior ,
Sysicms

Live Firing Rangc Telcphone Systems
Upgradcs

Utilities Restoration Los Alamos Canyon
Wells, Lines

Nortun Linc Upgradc

Sanitary Wastewaler Consolidalion Sysiem
Lines

Woeapons Subsystcm Laboratory

2. Monltoring of Threatened And Endangered
Species. Historic nest locations of the Federally listed
Pcregrine falcon (Falco peregrinus) continucd 1o be
monitorcd. The hisloric acric was nol uscd during
CY90 although a pair of young falcons were vhserved
in the arca.

3. Biological Surveys. As part of long-term
biological monitoring studics, cvaluation of rapter pop-
ulations and raptor ncsts was coalinued.  Birds of
concern  included  the  zonc-tail  hawk  (Buieo
alborotaius), Cooper’'s hawk (Accipiter cooperii), and
Northzrn Goshawk (Accipirer gentilis). The location of
onc construction project was surveyed [or polcntial
nesting of and foraging by the Cooper's hawk.

4. Floodplain/Wetlsnd Assessments. Los Alamos
National Laboratory must comply with Executive Order
11988, Floodplain Management and EO 11990,
Protection of Wetlands. During 1990, 702 actions pro-
poscd 10 bec undertaken at the Laboratory were
reviewed for impact to floodplains and wctlands. All
projecis reviewed in 1990 were outside flood-
plain/wetland boundarics. The Floodplain Asscssment
for onc project, Live Firing Rangc Expansion, was
published in the Federal Register 55:174, Scpicmber 7,

/
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5. Wetland  Studles. As part  of the  coyolces (Canis latrans) and the bobcat (Lynx rufus) use

DOE/Laboratory RCRA permit, in coordination with
the United States Fish and Wildlife Scrvice (USFW),
all wetlands greater than 1 acre within the Laboratory
boundarics were mapped. The mapping was part of the
USFW National Wetland Inventory (NWI1). The NWI
mapping uscd  acrial mapping and a hicrarchial
classification based on ceological, hydrological and soil
charactetistics.

Although the mapping convention does identify and
classify wetlands, the convention dacs not characterize
or delineate wetlands. To understand the present state
and complexity of the wetlands defined by the Fish and
Wildlife Scrvice, a characterization of sclected wel-
lands was initiated as pan of the Biological Resource
Evaluations prograni. The purpose of the study was
four-fold:

o delincate selected wetland boundarics;

¢ characterize the use of wetlands by reptiles,
amphibiars, small mammals, and birds;

*  provide bascline data on which to determine
future change; «nd

¢ dciermine 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 ldeniifving and Delineating Jurisdictional
Wetlands (EPA, 1989d). This delincation requires that
three factors be present for the arca to be considered a
wetland:  hydrology, hydric seils, and hydrophytic
vegetation, ANl theee criteria were present within the
arcas studicd in Pajarito and Sandia Canyons. Other
quantitative studics included monitoring water quality,
well levels and aquatic inverichrates,

Wetlands classificd as marshes in Pajarito and
.Sandia Canyons were selected tor this first-year study.
Results indicate that these wetlands provide habitats for
1 number of specics.  Quantitative information was
compiled using pit traps for reptiles and amphibians
and live trapping for small mammals. Ohscrvational
and teacting studics were conducted for birds, large
mammals and inscets.  Quantitative and obscrvational
data were compiled for 21 spevices of repliles, amphib-
ians and small mammals (Table VII-10). Additionally,
obscrvations indicate that dccr (Odacaileius hemionus),
clk (Cervus canmadensis). raccoon (Pryocyon lotor),

N

VIH.20

the wetlands for foraging and in some cases bedding.
Raptor species including the Amcrican Kestrel (Falco
sparverius) and Rcdiail Hawk (Buteo jumaicensis) use
the arcas for nesting and foraging, Songbirds, includ-
ing thc Redwing blackbird (Agelaius phocniceius),
were observed nesling during the summer and flocks
have been observed foraging in the winter.

Detailed information is incorporated into a report
entitled "Welland Characterization and Dclincation
Studics, Pajarito and Sandia Canyons,” in preparation.

I. Comprehensive Environmental Response,
Compensation, and Liability Act

The Comprehensive  Environmental  Response,
Compcensation, and Liability Act (CERCLA) of 1480
and the Superfund Amendments and Reauthorization
Act (SARA) of 1986 mandate clcanup of toxic and
hazardous contaminants at closed and abandoncd
hazardous waste sites. The CERCLA/SARA-rclated
actions for potcential relcase siles at the Laboratory. are
being addressed under the DOE’s Eavironmental
Restoration Program (Scc. 1V.K) in conjunction witl
RCRA corrective actions (Sec. VIILA).

J. Toxic Substances Control Act

The Toxic Substances Control Act (TSCA) (15
U.S.C. et scq.) establishes a list of toxic chemicals for
which the manufacturing, usc, storage, handling, and
disposal are repulatcd.  This is accomplished by
requiring  premanufacturing  nofification  for  mew
chemicals, testing of new or cxisting  chemicals
suspected of presenting unrcasonable risks 1o human
heaith of the environment, and controlling measurcs lor
chemicals found to pose an unrcasonablc risk.

The Code of Federal Regulations (40 CFR 761)
contains regulations applicable to PCBs. The code
applies to all persons who manufacture, process,
distribute in commerce, use, or disposc of PCBs or
PCB-containing items. Substances that arc regulated
by this rule include, but are not limited to, diclectric
Muids, contaminatcd solvents, oils, wastc ails, heat
transfer  (luids, hydravlic fluids, paints, sludges,
slusrics, dredge spoils, soils, and matcrials contami-
natcd as a resull of spills. Most of the provisions of the
tegulations apply to PCBs only if they are present in




Reptites

Cnemidopirorus velox
Eumcces multivirgatus
Ewmeces ohsolems
Scclophorus undulatus
Phryus.ma douglasii
Pitphis melanoleucus
Thamnophis elegns

Ainpili bags

Arshystomd tigrinem
Pscud.. -ic triseriase
Hyla arencalyor

Bufo woodhouse:
Scaphiopus multiplicatus

Small Mammals

Reithrodontiomy megalotis
Peromvscus teuer

Perom \cus maniculutus
Peromyscus leucopus
Microtus montanus
Microtus longicaudus
Sorex vagrans

Tamias spp.
Spermophilus variegatus

concentrations abave a specified level.  For example,
the regutations regarding storage and disposal of PCBs
gencerally apply to materials whose PCB conceniations
arc 50 ppm and above. At the Laboratory, materials

treatment and disposal, and matcrials containing 5. lo

. 500-ppm PCBs are incinerated off-site or disposed of a1

TA-54, Arca G. This arca has been approved by the
EPA for disposal of PCB-comaminated materials,

[Efforts continucd toward the replacement, roclassi-

fication, and disposal of PCB cquipment at the

Laboratory. During 1990, the (oflowing PCB waste

‘\
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Tabl- VHE-18. Aniwesl Species Using Wetlands in Pajarito and Saadia Canyons

containing >500-ppm PCBs arc transporicd of[-site for-

~

Plateau Whiptail
Many-lined Skink

Great Plains Skink
Eastem Fence Lizard
Short-horncd Lizard
Gopher Saake
Wandesing Garter Snakc

Tiger Salamander
Chorus Frog
Canyon Treeftog
Woaodhuuse Toad
Southern Spadefoot

Wosisin Harvest Mouse
Pinon Mouse

Deer Muuse
Wiiteforted momse
Meadow Vnie
La-g-tailed Vole
Vagra ! Shrew
Chipmuuk

Rock Squirec!

was scnl off-site for disposal: 62395 kg (137 L35 1)
1 :uid PCB oif that included 50-499 ppm oil, 10 751 kg
(23 701 ib) « »niaminated debris; 3 338 kg (7360 Ib)
confaminatc: water; 45 148 kg (993533 1b) from 17
transformers; anc 47901 kg (1U5 603 b)) from SSK
capacitors. In addition, 3 039 kg (11 109 Ib) of PCB-
contaminated seil, debris, and equipment weie Jisposcd
of at TA-$4, Arca G Of the 31 PCB transfosmers
teing ~:trofilled within the last two years, wine were
reclassified 10 non-PCB status # the end of 1990, two
more are expected (o be rechassificd in the first quarter
of 1991, and annther six by ihe end of 1991, Elcven of

/
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the 3i transformers ire being retrofilled witi silicone
oil and the rest with perchlorocthylene. No audits or
inspections of the Laboratory’s PCB activities were
conducted by the EPA, NMEID, or DOE in 1990.
Information  abaul  the  Laboratory's  activitics
involving asbestos is presented in Sec. VIILD. 1.a.

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

Title HI Scc. 313 of SARA cxempts DOE facilitics
from reponting requirements. However, it is DOE pol-
iy that this cxemption aol be cxercised and that the
Laboratory repoert ils releases under the remaining
provisions of Scc. M3 However, all research
operations al the Laboratosy are also exempt under
other provisions of the regulation and only pilot plants
and specialty chemical production facifities at the
Laboratory must report their releases. As a result, the
Plutonium Proressing Facility is the only operation al
the Laboratery that is covered by Sec. 313. The only
regulited chemical that is used al the Plutonium
Processing Facility In mmounts greater than the Scc.
313 reporting thresholds is nitric acid.

The Laboratory subwmiticd the required Sec. 313
reputl 1o EPA in July of 1990, This rcport covered the
relonses of pitric acid during 1989.  About 47 500
pounds o nilric acid were used lor plufonium
processing with releases 1o the air of approxamately
. 45455 kg (1000 Ib) The amous of nisric acid
rclcased (o the atmosphere was calculated wsing dals

v 22

obtaincd from a study that measured the air cmis.sinns\

from the facilily. The remaining nitric acid was cither
consupicd in chemical reactions or was compleicly
nculralized in the waslewaler (reaiment operalions.
Only 1he air releascs required reporting for 1989, Data
on releases for CY 90 will be reported unders Sce. 313
in July 1991.

1. I-Inglnuflng Quality Assurance

The Laboratory has a quality assurance program
(Engineering, 1933) for cngincering, construction,
muodification, installation, and maintenance of DOE
facilitics. The purpouse of the program is to minimize
the chance of deficiencies in construction; to improve
the cost cffcctiveness of facility design, construction,
and aperation; and to proteci the environment. A major
goal of enginccring qualily assurance is to ensiure oper-
ational comipliance with all applicable cavironmienial
rcgulations. The quality assurancce program is imple-
mented from inception of design through comnletion of
construciion by a project team approach. The project
icami consisis of individuals from DOE's program
division, DOE/Albuquerque Opcrativns Office and
DOE/LAAQ; Laboratory operating  group(s). the
Facility Engincering Division; the desigh coaleator,
the inspection organization; and the comsituction
conleactor. Each proposcd project is reviewed bv
personnel from HSE-8 (v ensure (hal envitoamental
Integrity is mainiained.
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IX. ENVIRONMENTAL SUPPORT ACTIVITIES

In addition to environmental surveillance and compliance activitles, the Laboratory

carried out u number of related environmental activities.

Selected studies are briedy

described in this section. Many of these activities are ongoing and 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 2577 below normal, at 109 cm
(42.9 in.). the Icast during a vear since 1981, The tem-
perature averaged slightly below normal for the year,
although there were several cxtreme months, A strong
thunderstorm on July 2Gth dropped large hail on White
Rock, crusing extensive prope.ty damage ($9 million).
The year had the warmest Junc and coldest December
on record.  The annual summary is shown [n Fig. 28,
othcr data ase shown in Tables G-60) through G-63.

The year started with a snowy January, when 44 em
(17.5in.) fcll. A snowstorm on the 18th accounted for
Joem. (12 in). Another sterm produced strong winds
on the 29th, with 2 peak gust of 32 m/s (74 mph). The
weather becamic dry during February and March, with
precipitation st about S(¥2 of normal during both
months  Likcwise, snowfall was light from Fcbruary
through April, 1otalling only 9 4 in., vr 359 of normal.
Record warm weather on March 2 st and 22nd brought
high temperatures of H5°F on beath days. More record
iemperatuscs were recorded ua April 14 and 28 (72°
and 71°F, reapestively).

A sirong high-pressure system formed over the
southwestem United States dusing June, causing record
heat in L Alamos. The month became the warmest
Junc on recond, edging out (e previously warmost of
1980. Yumperatures reached S°F uf higher on six days
during the month, s:cond ondy [0 the ssven cccuriag in
June of 1982, Dally tempceratures tied or brvke tecords

\_

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
cspecially intense thunderstorms. A strong thunder-
storm dropped golf-ball-sized and some baschall-sized
hail in White Rock on July 20. Widespicad damage 1o
homes, motor vehicles, and other propenty resulicd in
$9 million of insurar-c clioms. Some poif-ball-sized
hail was alse scported in the Eastern Arca of Los
Alamos. Precipilation (including rainfall and mclied
hail) averaged 3.2 cm (1.25 in) over White Rock,
White Rock Y, and the East Gate arcas. Another iso-
lated thundersiorm dropped heavy rain of 3.1 cm (1.24
in.) at TA-59 on the 22nd. Most of the rain fcll during
onc hour. Thunderstiorm activity subsided dusing
August, with rainfall totaling only 4.7 ¢cm (1.87 in.), or
just over 172 the normal amount. Howcever, » downpour
of 4.2 em (1.64 in.) did fall at East Gaic during a onc-
hour period on the 21st. Temperatures were quite conl
during August. Low lempcerature records were st of
ticd on three dates incfuding a 42°F rcading on the Tih.

Autumn staricd off wet, with hcavy rainfall in
Scpicmber of 8.6 cm (3.37 in.), 60¢ above normal. It
was the wellcst Scpiember since 1975. Daily precipi-
talion recotds were st on two dates, including 2.4 cm
(0.94 in.) on the 36th. The weather became dry in
October with precipitation 50% below pormal at 1.7 ¢
(0.66in.). A record cold tempesature of 26°F occurred
on the nimh. November was wet with precipitation
wice the normsh, m 5.3 cm (2.08 in.). A sirong storm
drupped saow in the Jemez Mowniaing and heavy rain
in Los Alamos at the heginning of the month. A cold

_
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*Normal temperatutes are in patenthesis.

TEMPERATURE
90
b 3% ansuaL. F
7 - 20 Maximum
] B E q 50.4(59.7)
= - - 10
E ‘ N
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Fig 28. Summary of weather in Los Alamos (TA-59) during 1990,

front causcd sirang winds on the first, a modular
building was damaged and scveral ponderosa pines
wete blown down near Anche Canyon. Rainlal) of 2.6
cm (1.04 in.) on the second sl a recyd for the dale.
Scveral “Arctic blasia” gave Lin Alumios its coldest

Decembr., on tec. 0 aev . Lteviows  oldest in
IU:? rl IR T ) NN ‘4'(0
R L N ST I S \ Losd Wave

and Lresh snow cover gave Los Alamon three consecu-
tive days of below -I8°C {O°F) en the 22-24th,
including -23°C (-10°F) on the 23rd and 241h. The

AN

13°C (-10°F) was the coldest \emperature tecotded in
Los Alamos since December 1978. The cold weather
causcd somc waler pipes o bunt.  Several inlcnw
siorms caused sirong winds on the 2nd and JOth with
peak gusis of 28 m/s (63 mph).

2. Wind Roses. Average wind speed and discction
frequencics at four sites are ploticd for daytime, night-
time, and intal sime (Figy. 29-31). The frequencies are
presenicd as wind roscs, which are circles wilh lines
extending from the center represcating the direction

/
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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 poinis (for example, N and NNE) and
is centered on a 22.5° sector. Each spoke consists of
different widths  representing  different wind  specd
classes.  The frequency of calm winds (winds with
speed less than 1 mph [0.5 mys}) is given in the circie’s
center. Day and pight are defined by sunrisc and sufisct
times.

The wind roses represent winds at four sites: TA-S0
(2216 m [7 270 N] above sea level), Bandelicr (2 146
m |7T040f1]); East Gate (2140 m |7019 [1]); and
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ArcaG (2039 m [6 688 N1]). Surface winds (11-12m
above ground Jevel) are shown for all sites, ard 92 m
level winds arc shown for TA-50.

Surface winds at Los Alamos are geacrally light,
wilh an average speed of 3 nvs (7 mph). Wind specds
greater than S nvs (11 mph) occur with frequencics
ranging from 10% at TA-50 to 20°¢ or so at E:qst Gate.
The southerly and southwesterly winds at East Gate
tcnd 1o be stronger brcause the Los Alamn Canyon,
located just to the south, presents less frivtion. Many of
the strong winds occur during the spring.  More than

40% of the surface winds at all sites ha s lcss
than 2.5 m/s (5.5 mph). The ac ~ed
: _—'"_—"_!
=~ ] TA-SO ..

East Gate

(a)

Fig 29. Avenge daytime wind roses at Laboratory stations. Surface winds are npmémd at TA-59
(upper left) clockwise to East Gate, Areas G, and Bandelicr. TA-SO winds at the 92 m level are abo shown.

INY
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TA-50 (92 m)

23

(b)

Fig. 30. Average nighttime wind roses st Laborsiory stations. Surface winds sre represented st TA-59
(upper left) clockwise to East Gate, Area G, and Bandelier. TA-50 winds at the 92 m level are also shown.

increascs to aver 4 mus (9 mph) at the 92 m (300 i)
level at TA-50. At this higher level, winds wilh speeds
greater than § nvs (1 1 mph) accur onc-thitd of the lime,
and wind spceds bess than 2.5 nvs (5.5 mph) occur
almost ane-third of the time.

Wind distribution varics with site, height above
ground, time of day, and scasoqa, primarily because of
the regional temrain. On days with sunshine and light
large-scale winds, a decp. thermally driven upsiope
wind develops over the westem part of Pajarito Plateau.
Note the high frequency of southcasterly through
southerly winds during the day at TA-50 (both levels)
and Eau Gate during the year. The upslope wind is
cven more {requent M stations (urther to the wesi: TA-6
and TA-59 (not shown). Upslope winds are generally

-

1X-4

light: less than 2.5 m/s (5.5 mph). Winds become more
southerly and south-southwesicrly at lower clevations
on the Plaicau. The winds here are dominaicd by Rio
Grande Valley flows. A thermally driven up-valley
wind is probably responsible for most of the winds.
The up-valley winds can he stronger than the upsiope
winds, with syceds up to 5 s (11 mph) or greater.
Surface winds are quitc dilferent during the night.
A shallow, cold-air drainage wind often forms and
flows down the plaicau on clear nights when large-scale
winds ate light. Drainage winds arc generally less than
4 m/s (9 mph) and are most apparent af TA-5) (W 1o
NW) and less 30 o1 Arca G. The nighllime TA-50
winds at 92 m (300 N) and surface winds at other silcs
are dramaticatly diffcrent from the TA-50 surfacc/
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Fig. 31. Avenge total wind roses at Labonatory stations. Surface sinds are represented at TA-59
(upper left) clockwise to East Gate, Area G, and Bandeher. TA-50 winds at the 92 m level are also shown.

winds, reflecting the dominance of the Rio Grande
Vallcy winds. The high frequency of up-valley winds
at pight is from the thermally driven winds from day-
time cxiending inta the carly cvening. and possibly, (0 a
 lesser cxtent, channcled, larger-scale winds. A
drainage wind somclimes forms down the Rio Grande
Vallcy during the cvening, causing the north (o
northcast winds. This wind usually comtinues for
scveral hours aficr sunrisc {novice the slight peak of
northeast winds during the daylime). The large scale of
the thcrmally driven up- and down-valley winds
accounts for the lag with sunrisc and sunsel,
respectively. In contrast, the platesy up- snd
downslope flows arc smaller and coincid» closely with
sunrisc and sunsct.

\_

1X.5

The lrequency of winds do vary dramalically with
scason (nof shown). The Rio Grande down-valley wind
predominates at night and moming during winicr
because of the long nigts and dry atmosphere. The
thermally driven, up-valley wind is mose predominant
in other scasons hecause of longes days and frequent,
lasge-scale southerly winds.

3. Precipitation Summary. Prccipitation ranged
from ncar normal over the westem pasts of Los Alamos
County 10 several inches above normal in the norihcast
and cast. Figure 32 shows precipitation analyscs for the
summes monasorn scason (July-Scpicmber) and the
entire yeas. Monthly precipitation tofals arc also lisicd

in Table G-62. /
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Precipitation generally is concentrated over and
ncar the mountains in the County and decreases cast-
southeastwiard toward the Rio Grande Valley (loward
lower terrain). Typically, nearly hall of the anncal pre-
cipitation falls during the monsoon scason, or July
through Scplember. The combination of a large-sceale
most wind flow froin the Gulf of Mexico into New
Mexivo, strong sunshine, warm icmperatures, and cle-
vated terrain are responsible for freguent aftemoon and
carly evening showers and thundershowers.  Monsoon
rnfall ranged from near normial over western arcas
(Starions 1-3) 10 aearly 4 in. above normal in the nonh-
casl (Stations 5 and 7). Several heavy thunderstorms in
July and Scptember made big contributions 1o the
rainfafl 1otals at these sites. Likewise, these 1wo
stations atong with the White Rock and Area G
(Stations 6 and 8y had arwual precipitation totals 2-4 in,
above nopmal.

B. Environmental Studies at the Puehio de San
Hdefonso (W. I). Purtymun, Max Maes, and
John Sorretl (Bureav of Indian AfTalrs])

To document the potential impacts of Laborzalory
aperations on lands hefonging to San Hdefonso Puchlo,
the DOE cntered into i« memorandum of snderstanding
(MOU) with the Puchln and the Burcau of Indian
Alfairs (BIA) 10 conduct envirommental sampling on
Pucbhlo fand. The agreement, entitled “Memorandum of
Understanding Among the Burcau of Indian Affairs, the
Depaniment ot Encrgy, and the Puchlo of San Hdefonso
Regarding Testing  for Radioactive and  Chemical
Contamination  of Lands and  Natural Resources
Belonging to the Pucblo of San Hdefonso,” Na. DE-
GMI2-KTAL3T160, was conclyded in Junc 1987, The
agreement calls for both hydealogic pathway sampling
(including water, soils, and sediments) and foodstuff
sampling. This section deals with the hydrologic path-
way. The foodstuff sarapling is covered in Section VI
of this report. During 1987, 1988, and 1989, water,
soil, and sediment samples were eoftected in accord
with the agrecment (Purtymun 19%%b, ESG 1989, EPG
19%)),

In 1990, the {ormil sampling plan (Appendix A to
the MOU) called for the Laboratory 10 collect and
analyze special waler samples from two slations casi
and 1wo stations west of the Rio Grande {(Wesi: Station

IX-

3, Pajarito Well (both pumps); Station 8, Halladay
Well; East: Station 17 [new], Don Juan Playhouse
Well, and Station 9 Eastside Artesian Well).  Special
sediment samples were 1o be collecled from four
lacalions on San Hdcfonso lands in Moriandad Canyon,
designated A6, A7, AK, and AIU on Fig. 53. These
samples were collected by Laboratory personnel on
November 14, 1990, in the company of personnel from
the San [lldefonso Pucblo Governor’s Office and the
BIA. Bccause of access difficullics, it was not possible
to sample the Don Juan Playhouse Well, and instead, a
sample was collected from the Old Communily Well
(Station 1).  The plan also specifics collection and
analysis of ninc other water samples and seven other
scdiment samples that have long been included in the
rovtine envirornnental sampling program as well as
speial sampling of storm runoff in Loy Alnos
Canyor as part of the Laboratory*s rouline monitoring.
The additional water and scdiment sampling locations
arc identificd in Table 1X-1 to permil cross-referencing
lo other seclions in this report discussing the rouline
monitoring. [nstead of storm runolf sampling this ycar,
a special sampling of runoff fed by treated cffluent
from the Los Alamos County sewage Ircalment plant
was conducted.  Results and interpretation of this
sampling are described in Section VIL.C.6 of this repor.

1. Groundwater. Radiochemical analyses in 1990
of groundwater (rom Stations 3 and 8 indicalcd no sig-
nificant change from the analyscs that were performed
on wells at those Incations in 1989 (Table 1X-2) for all
radivactive constituents except 'V7Cs. The 1VCs mea-
suremenls appear somcwhat nigher for all the 199%)
samplcs, bul the uncertainly in those measurements is
quite high bhccause of analytical background; it is
unlikely that therc is any signilicant ccsium prescnl.
The measurcd valucs appear to excced the DOE derived
concentration guide in three samples by as much as
26% (Tabic 1X-2). but thc unccrtaintics in the
mcasurements make it impossible 10 conclusively infer
tke prescace of cesivm above the guide.

The gross alpha activily in watcr from Station 1 was
22 x 17 uCiymL. As Cetailed in Puriymun 1988b, the
groas alpha activity in this arca is duc fo uranium and
nol radium, The activity aliribulable to uranium (43
ug/L is cquivalent to about 30 pCi/L) fully accounts
for all the gross alpha activity. Thus, the New Mexico

/
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a1 <1, Locations on San lidefonso 1.ands
f-=Y 1, Scament Sampling Included In Routine Monitoring Program

: See this Table
St n Ly lification Map Designation for Results
Watoi Sampling Locatlons

Rio Grande River :

Otowi Fig. 16,No 3 G-15,G-16
Springs in Los Alamos Canyon

Basalt Spring Fig. 16, No. 56 G-24, G-25

Indian Spring Fig. 16, No. 12 G-17,G-18
-Spring in Canyuu North of Los Alamos Canyon

Sacred Spring Fig. 16, No. 11 G-17,G-18
Spring ir Sandia Canyan ’

Sandia Spring Fig. 16, No. 13 G-19, G-20, G-21
Springs in White Rock Canyon

La Mesita Spring Fig. 16, No. 10 G-17,G-18

Spring 1 Fig. 16, No. 32 G-19, G-20, G-21

Spring 2 - Fig. 16, No. 33 G-19, G-20, G-21
Sanitary Efflucnt Flow in Mortandad Canyon

Mortandad at Rio Grande Fig. 16, No. 38 : G-19, G-20, G-21
Sedimeni Sampling Locatinns
Li's Alamos Canyon

Los Alamos at SR-4 Fig. 21, No. 35 G-3$

Los Alamas at Totavi? Fig. 21, No. 36 G-35

Los Alamuos at LA-22 Fig. 21, No. 37 G-35
Los Alamos at Otowi Fig. 21, No. 38 G-35
Sandia Canyon ‘

Sandia at SR-4 Fig. 21, No. 38 G-34

Sandia at Rio Grandc Fig. 21, SANDIA G-34
Morterdad Canyon

Mortandad at MCO-13 Fig. 21, No. 45 G-35

and Fig. 33, A-5
Mortandad at SR-4 Fig. 2, No. 15 G-34
and Fig. 33, A9
Moriandad a1 Rio Grande Fig. 21, MORTANDAD G-34

*Not required by MOU buit routinely sampled and reported.

IX-¥



Table 1X-2. Radiochemical Quality of Groundwater from Wells, Pueblo de San lidefonso

6 X1

Total Gross Gross
Station Number and n 1MCs Uranium Mpy laepy Alpha Beta
Well identification (10 pCirmL)  (10-°uCiymL) /L) (10 uCumb) (10 uCi/mL) (10-*uCimL) (10-* uCimL)
1 Old Community Well 02 (0.2) M9 H (03 0053 (LO19) 008 (VO 23 (5) 1o zZo
3 Pajarito Well (pump 1) 0.1 (0.2) 101 (62) 1o 0016 (0.010) 0012 (0.007) 14 Q) SR 3 z
1 Pajarito Well (pump 2) 0.3 (0.2) 125 (66) 7.6(0.1) 0.004 (0.004)  0.004 (0.004) 9. (3) 53(0.7) 22
8 Halladay Well 0.3 (0.2) 135 (59) 14(0.1) 0019 (0.019) 0026 (0.016) 4. (1) 2.2 (04) )
Y Eastside Artesian Well 0.4 (0.2) 151 (61) 7.2(0.1) 0.004 (0.009)  0.004 (0.011) 10. (3) 2.6 (0.5) P g
e o
Summary g ;
Maximunt concenteation 04 151 4 0.053 0.166 px 11 = g
Sandard® 200 120¢ 32¢ 1.6 1.2¢ 15® sob g S
Maximumasa m 3
percentage of sapdagd 2.0 126 138 33 138 183 2 $2
Limits of detection 0.7 40 | 0.1 0.1 3 3

*Counling unccriainties are in parcnthesis.
PMaximum contaminant level-MCL, used for comparison only (NMEIB 198R, EPA 1989b).
¢Derived concentration guide applicable ta DOE drinking water systems — used for comparison only (sec Appendix A).

. _ - /
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drinking water gross alpha screening level of § pCyL
for radium (uscd for comparison only), which excludes
aclivity from radon and uranium, is nol cxcceded by
this or any of thc samplcs. This well showcd a similar,
relatively  high  concentralion of uranium when
previously sampled (Purlymun 1988b). The plutonium
mcasurcmenls were all below the limils of delection
(Table 1X-2). (An initial *¥Pu mcasurement in the
sample from Siation 3 pump was aboul twice the
dctcction limit and was rc-analyzcd as quality control
cvaluation of the data indicated a problem (n the
analysis recovery. The sceond analysis, included in
Tablc 1X-2, was below limits of detection; and quality
assurance results were within control limits.)

No significant change was found in the chemical
quality of the groundwater from Siations 3 and 8 from
the 1989 daia 1o the 19%) data (Table 1X-3). The 1otal
dissolved solids sandard (500 mg/L) was excecded;
with a concentration of 716 mg/L al Siation 3. Other
chemical constitucnts in watcr from Station 3 and from

inhcr three stations were at o below the standards.
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Flg. 33. Groundwalcr and scdiment stations on Puchlo de San lldefonso land.
Environmcenial  Improvement  Division (NMEID)  All these constituenits arc naturally oceurring, and the

levels are as expected for the arca.

Special sampling and analyses werc conducicd
during 1989 al Siation 3, known as the Pajarito Welis
sitc, lo invesligatc what appcarcd lo be anomalous
changes in the chemical qualily of waler that were
notcd between samples collected in 1987 and those
collcted in 1988 (ESG 1€89). This sampling dctcr-
mincd that the difference in quality is natural and is
alirihutable 10 the differem localion and depth of the
iwo separalc wells operaled at alicrmale times by a con-
troller, with no indication of a contamination prohlem
(EPG 1990). Samples collccted in 1990 from both of
the wells (Table 1X-2) indicaled the quality of water
was within the range of valucs found previously for the
iwo scparatc welis.

2. Sediments. The indusirial wasic trcatment plant
al TA-50 rclcases treated cffluent inlo the upper reaches
of Mortandad Canyon. The cfflucat, containing traces
of radionuctides and other chemicals, infiltralcs into the

underlying alluvium, forming an aquifer of limiln:d/
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Table 1X-3. Chemical Quality of Groundwater lrom Wells, Puebla de San lidefonsa (mg/L)*

Summary
Station 3 Station 3 Station 9 Maximum
Station | Pajarito Pajarito Station 8  Eastside Maximum Concentration
Community Wells Wells Halladay  \rtesiam  Concen- as a Percentage
Standard® Well 1 (pump 1) (pumg. ) Well Well tration of Standard
Chemical Constituents
- Primary®
Ag 0.05 — <0010 <0.u10 <0.Uty <1010 <014 <20
AS 0.05  — <0030 . <003 <1.030 <0.030 <0.030 <6l
Ba 10 - 0.160 0.140 0.09 0.061 0.160 16
Cd 0.0l — <0.00) 003 <0003 <0.003 <0.003 <M
Ce 0.08 —— <1006 <1006 0.014 <0.010 0014 28
F 1.0 20 0y I 0.6 09 20 50
Hg 0.002 <0.0002 <0.0002 <0,0002 <0.0002 <0.0002 <0.0002 <ty
NOy-N 10 0.7 03 16 14 18 16 16
Pb " 008 — <0.0M <0.030 <0.030 <0.030 <0.030 <60
Se 00| — <030 <0.UM) <0.030 <0030 <0.030 <100
Secondary® | .
a « 250 9 165 68 3 165 165 66
Cu ‘1.0 e <0.003 0.012 <0.003 <0.003 <(.003 <l
Fe 03 -— 0051 0.110 0.220 0.010 0.220 3
Mn 005 e oulo 0.003 0.002 <0.001 0.010 20
SO, %0 k1Y) 58 kv 15 19 58 23
Zn s$.0 — 0.056 0.068 0,055 0.033 0.068 <2
TDS~ 500 236 716 450 54 186 716 143
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Table IX-3 (Cont)

Summaery
Station 3 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
Sio, —_ 2 a5 9 ey 27 39 —_
Be — <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 —
G —_ 19 $6 43 4 9 56 -—
Mg — 98 49 26 0s 0.5 98 -
K —_ 34 40 32 08 08 40 -—
Na - 2 366 180 M 106 366 —_
Ni — <0.005 <0.005 <0.00S <0.005 <0.005 <0.008 -
O, -— <5 <5 <5 9 <5 9 —
HCO, — mn 481 251 8s 150 481 —_
P —_ <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 —
Total bardness —_ 8s 160 120 12 24 160 —
Conductance (mS/m) —_— 4“4 1190 642 2.20 268 119.0 —
pH (standard units) 6.8-8.5 76 74 76 8.1 8.1 9.1 —

3Units are milligrams per liter, except as noled.

Samples were collected August 29, 1989,
“Total dissolved solids.

-

bPrimary and sccondary drinking water standards are used for comparison only (NMEIB 1988, EPA 1989).

~
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extesl perched on the underlying wif in the upper- and
midrcaches of the canyon within Laboralory bound-
A lasge proportion of the radivnuclides in the
efflucnt when it is fiest relcased as surface flow s
adsorbed or attached 1o the sediments in the sticam
channcl; thus, the principal means of transport is in sur-
face runofl. Monandad Canyon heads on the Pajarito
Platcau al TA-3 and has a small drainage arca. The
alluvium thickens in the middle and lower rcaches of
the canyon. The small drainage arca and the thick scc-
tion of unsituratcd alluvium in the middie reach of the
canyon have retained alf the runoff since 1960 when
hxdrologic studics began in the canyon.

During 1990, Mortandad Canyon scdimenis were
collected and analyscd for radionuchides from seven
sediment stations, onc west of the Laboratory and
Puchlo boundary and six within the Puchlo (Fig. 33 and
Table IX-4). The analytical results for samples from
the sations were compared with resullts from regional
wil and sediment samples collected over many years (o
cstablish background levels for northern New Mexico
(Purtymun 1987a).

Plutonium concenirations in all Monandad Canyon
scdiment samples 1aken in 1990 ai and cast of the
Laboratory boundary were within the statistical range
attributable 1o worldwide fallout in nontherm New
Mexica (Table 1X-4).  The hignest values for 2%Pu in
19000) were obtained at Stations A-S (on Laboratory
property upsircam from the boundary with the Puchlo),
A-6 (a1 the boundary), and A-7 (slightlly downsircam
from the boundary). The samplc from location A-5 had
a 29:28Py concentration (1).024 pCi/g) just a: the sfatis-
tical background limit (0.02) 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
pCig. respectively) had about halfl of the background
limit and lower than levels in 1989, In 1989 both A.6
and A-7 had levels excecding the stalistical background
limit.

The mcasuremcnls ate consisient with obacrvalion
of the physical appcarance of the sircam channcel at the
time of collection, which gave no indication of any
walcr runoff or transpon of scdiments acrns the
Laboratory boundary.  Observations during the thun-
derslorm season noted that no runoffl in Morandad
Canyon extended ncar the Laboratory boundary. (No
runoff has been ubscrved 10 reach the Laboratory

\huundary in Mottandad Canyon since 1960 when the

arics.
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U.S. Geulagical Survey initiated special studics there.)
For samplcs domitaled by worldwide fallout at these
fow levcls, considerable variahility is expecivd bocause
of different particle-size disiributions in grab samples
(Purtymun 1990b). Samples with a lasge percentage of
small panticles typically cxhibit  highct  mass
concentrations of plutanium because of their high
adsorplion capacity. The scdiments in this part of
Monandad Canyon arc morc like soils because there
has been nu runoff 10 scparatc out silt and clay-size
patticles that typically show highcr concentrations of
plutonium.

Ccsium concentrations {rom samples al Siations
A-5, A-6, and A-7 showed minor differences from pre-
vious results. In 1990, th¢ "WCs conceniralions
Stations A-6 and A-7 (0.71 and 0.41 pCig. respec-
tively) were kewer than those in 1989 (1.1 and 0.45
pCVR). The valucs were within the range of the statis-
tical background limits for regional soils and sedimenls
(0.44 10 1.09 pCi/g |Purtymun 1987a)).

3. Monitoring Well. A ncw moniering well
(SIMO-1) was insalied in Mortandad Canyon jusi casl
of scdimen) sampling station A-6 (Fig. 33) on San
Hdcfonso Land.  This was complcied by BIA and
Laboratory persanncel on Septerrber S and 6, 1990, with
permission from San Hdefonso under the gencral ferms
of the MOU, The purpose of the monitaring well was
to confirm the absence of any perched water in the
slluvium of Mortandad Canyon. The holc for the well
was drillcd with hollow stem auger and continuous core
samplcs were cullecicd from the surface o the total
depth of 31.7 m (104 N1). The cores permitied detailed
geologic logging and were analyzed for radiochemical
constilucnts. The geologic log is summatrized in Fig.
34. The radinchemical analyscs arc detailed in Tables
G-64 and G-65.

No evidence of pcrched water was fuund, confirm-
ing previous infcrences thal no water could be moving
from the Laboratory onto San lldefonso bencath the
surface. Even though the hole pencirated no salurarcd
zoncs, it was completed by insalling a polyvinyl cho-
ride casing with screencd scctions located in two inlcr-
vals that would be geologically likcly locations for
water (o accumulate. This will permit periestic future
maisiutc measurcments o detect any pmsible changes

in the subsutface occurrence of water.
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Pig. 34. Test hold SIMO drilled with and in cooperation with San lidefonso Pueblo and Bureau of Indisn
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Geologic Log
6658 ft Land-Surface Datom (LSD) ——

Silty, sands, and gravals, pale brown 5YR&/2; numerous quartz and
sanidine crystals and crystal frajments, small rock fragments of pumice
and latite; CR « 64%: {alluvium)

Siity clay, kght brown SYRS/6; CR = 64%; (1op of tuff)
Tuff, light brown SYR6/4: quanx 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 ~oarse-graned
quartz and sanidine: 27.5t0 28 ft.; CR = 81%; (waathered W)

Tul, moderate brown SYR4/4; {same as above). CR « 74% (weathered tuff)

Tul, pale yellowish trown 10YR&/2; composad of layers 1° 10 Z hick of
rown clay and alternatng gray sand; CR - 74% (weathered tuff) __ _
Tuff , light brown SYRE/4; quartz and sanidne crystals, roch lragments of
red and gray pumice and dask gray latile in a sity matrix, CR = 76%;
(weathered tuff)

r—_——————-_—-

Tull, grayish ysliow pink 5YR7/2; tut! weatherad as above. CR » 75%;
{westhered tuff) '

! 1 LIBL

Otowi Member

Tufl, light gray SYF1.48; same as above: CR « 75% (weathered tuff)

Tuff, grayish orange pink SYRT/Z; same a8 above except slightly
consohidated, increase in red and gray pumice and some red latite in
ash matsix; CR = 80% (shghty westhered tuff)

Tufl, yeflowish gray 5YR7_I2: same as above except sppears unweathered;
CR = 92%:; (tuff)
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from hole ranging from silts-sands-graveis. CR « Core Recovery for section.

Affairs, September S and 6, 1990 (well dry).
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Table I1X-4. Radiochemical Analyses of Sediments from

Mortandad Canyon
Gross
R | nCs Total eUrsnium epy iiapy Gamme
Station  Location (VL) (pCig) Lg/p (pCip) (pCig) (couats/min/g)
Sedimenns®
AS  Laboratory — I8 (07 23 (.Y 0.004 (0.005) 0024 (0.08) 1.2¢0.4)
A6 Sanllkcfonso 2.1 (1N 0.71 (0.13) — 0.000S (O.0005) QL0103 (LHO16) 2.5(0.5)
A7 . Sanllefomo  2.2(0.4) U4l (0.10) — 0.0018 (0.00M) 00136 (0.0021) IR (US)
AX  Sanldefenor  1.1(0.3) 0.21 (0.09) - 0.0013 (MO0GK) (LT (0.0010) 3.5(05)
A9 San ldefonso 09 (0.3) 0.19(0.07) 25 (0.2) 0.0037 (0.0021) £ 9032 (0.002) 04(04)
A-10  Sanlldefomno  0.6(03) 0.09 (0.07) — 0.000 (V.OKIS) (0025 (0.0007) 4.4(0.6)
ALl Sanlld:sfoso  0.5(03) 0.11 (0.09) 13 0.1) 0.000 (0.001) 0.0011 (0.0009) 0.7 (0.4)
Backgrouad ~ ;
Scdiments (1974-1986) — 0.4 44 0.006 0.023 79
Soils {(1973-1986) 7.2 K 34 0.00$ 0.025 66

3Samplcs ia Momtandad Canyen were collecied on November 14, 1990, with the exceplion of station A-S (May 22, 1990);

A9 atSute Road 4 (Juae 21, 1990)- snd A-11 at the Ric Grande (October 3, 1990).

*Counting uncermainties are v pasont lersis.
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The radiochemical analyses of the cores showed no
cvidence of any contaminants from the Laboratory
(Table G-63 and G-65). The plulonium mcasuremenis
were all at or below detection limits. Tritium in water
vapor cxtracied from the cores from the surface down
to 4.27 m (13 fi) was all a1 levels within the range
atirihutable o background cxpected in northern New
Mexico soils (Purtymun 1987a); below 4.27 m (14 f1)
the tritium mcasurements were all below the limits of
detection. Gross gamyma and 1Y7Ce in all cores were al
levels within the range attributable to background
expected in northern New Mexico soils {Purtymun
1987a). Uranium was measurcd at fevels well within
the ranges for paturally occusring uranium expecied for
the Tshircge, Tsankawi, and Olowi formations
penctrated by the hole (Becker 1985, and Crowe 1978).

. Environmental Monitoring at the Fenton Hil}
Site (Alan Stoker, Steve Mclin, Willisam
Purtymun. and Max Maes)

The Laboratory opcrates a program to cvaluate the
feasibility of extracting thermal encrgy from ihe hot dry
tock  geothermal  reservoir at  the  Fenton  Hill
Geothermal Site (TA-57), which is localed about 45 km
(28 mi) wes of Los Alamos on the southemn cdge of the
Valles Caldcra. The hor dry nxck cnergy concept
involves drilling two deep holes, connecting these holes
by Mhydraulic fracturing, and bringing geothcrmal
encrgy 1o the sutface by circulating water through the
sysiem. Environmental monitoring is performed adja-
vent to the site 1o asscss any impacts from the geother-
mal opcrations.

The chemical quality of wutface waler and
groundwatcrs in the vicinity of TA-57 (Fig. 35) has
bec: monitored for use  in geohydrologic  and
cny’ amental studics.  These waler quality studics
began before the construction and festing of the hot dry
1. system {Purtymen 19744d).

Walcr samples for Fenton Hill monitaring have
toutincly been collecied during periods of base flow
(low surface watcr discharge) in late November or carly
Deccember. A heavy snowfall in carly December pre-

venled access 10 some of the surface and spring loca.

tions. As a result only four surface waler and six
groundwatcr stations were sampled.  The results of ihe

\_
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16 gencsal chemical parameter analyses are presenied
in Table G-66, and the fesults of 11 frace motal
analyscs and uranium fcsis are presenied in Table G-67.
Slight variations were found in the chemical quality of
surface waters and groundwaters among the individual
stations when the analyses were compared with 1hose
fram prcvious ycars; howcver, these varialions afc
within typical scasonal NMuctuations obscrved in the pasi
(Purtymun 1988a). There were ac significant changes
in the chemical quality of surface waler  and
groundwalcr at the individual stations from previous
ycars {Purtymun 1988a).

D. Community Relstions Program

The Laboratory's Envitonmental Salcty and Healih
Community Involvemcent Team was formed to provide
a program of involvement and information exchange
among Laboratary personnel, residents in surrounding
communitics, apecial intesest groups, media reporter,
and representatives of city, stale, and federal govern-
menis, The commitice’s goal is to inform the public of
planncd and ongoing actions, o focus on and aticmpt to
resolve conflicts, and to identifly and alleviale public
concerns and fears.

As part of an ongoing scrics of information
exchangcs, a lown hall mecting was held January 1990
in Espafiola for area residents. The information pre-
scnicd and discussed was entitfed "Hazardous Wasic
Incincration at LANL"  The iwo-hour mecting
included a 1alk presented during the firt hour followed
by a question and answer session.  Altendec participa-
tion was subsintial, indicating that the aclivily was
well received.

In 1990, the Laboratary cstablished, through HSE-
13 and PA-3, a Community Relations Program as jan
of its Environmental Restaration (ER) Program. The
Community Relations Program was a requircment of
the Hazardous and Solid Waste Amendments (HSWA)
Maodule of the Resource Conscrvation and Rccovery
Act (RCRA) Opcrating Permit which went inte cffcct
on May 23, 1990, This program is dircctly funded by
the Depariment of Energy (DOE) through its
Environmental Management  (EM)  Office  for
Environmenial Restoration and Waste Management.
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EXPLANATION

7. Village or Pueblo
_ Fenton Hil Site, TA-S7
A Surface-Water Station
® Weh

~@ Spring

Scale
0123456
[ ]

The ER Community Relntions Project Leader set up

a scrics of interviews with public officials, community

leaders, environmenial intcrest groups, ncw: organiza-

tions, and Laboratory personncl from the communitics

of Los Alamos, White Rock, Santa Fe, Taos, Espafiola,

Pojoaque, and Jemes Springs. The purpose of these

infcrviews was to identify the issses of concem and the

- infurmation needs of the diffesent individuals repre-
seniing their section of the ncighboring communities.

\_

Fig 35. Sampling stations for surface waler and groundwalcr near ihe Fenton Hill Site (TA-37).

X117

From these communily interviews, a Community
Relatinns Plan was developed as » section of the ER
Program’s Installation Work Plan. The plan idemtificd
specific Community Relations requirements in the per-
mit and the Laboratory activities to meet these require-
menis and also identificd additional community rela-
tions activitics that could be conducted bascd on public

need and available time and resources.




fln May of 1990, the ER Program gave a presenta-

tior 1o the Labocatory's Caanmunity Council in Sania
Fe. The Council. comporsed of community leaders from
northern New Mexico who cngage in a regutar dialogue
with Laboratory officials op issues of commoen concern,
asked guestions and provided constructive erifige s of
the preseniation so that the ER Program could improve
its future presenlations to community groups.

In July of 1990, the Labworatory hosted a bricfing
and tour of environmental activities for State fegisis-
tors, The ER program was requesicd to deliver a pre-
sentation ta the Hazardous Maicrials and Transporta-
tion Committec in Augue* in Santa Fe.

In October of 199, the Laboratory participated in
the DOE’s Five-Yoar Plan for Environmental Restora-
tion and Waste Management Site-Specific Plan mecting
in Los Alamos al Fuller Landge.  Laboratosy officials
provided a 30-minute presentition surimatizing cavi-
ronmental activities performed in Fiseal Year 1990 and
planncd activitics for Fiscal Year 1991, Laboraiory and
DOE officials responded to questions and listened
comments from the public in atiendance.

Culiural reseurce staff of HSE-8 conducted a toyr of
Laboratary ruins for participants in a natinnwide DOE
Cultural Resource Management Waotkshop held in
Santa Fe. A representative from the Advisary Council
on Mistitic Preservation, Washington, D.C., visited
LANL’s remaining Manhatian Project siructures as pan
of 2 siudy cxplosing Bistoric preservation concorns at
active military and rescarch facilitics. Tours were also
vonducted for University of New Mexico-lan Alamos
and Colorado State University classes and {or the San
duan Caunty Archacological Socicty,

Archacology siall presented a paper on the LANL
curation program and aticnded a round-fable discussion
for DOE-affiliaied archaco’ogivs at the Socicty for
Amcrican Archacolugy mcctings in La. Vegas. A
gucst lecture on Pajarito Plateau atchacole,” was also

~ given o the Santa Fe Archacological Socicty.

The ER Program vpened its Community Reading
Room in December 199 at 2101 Trinity Drive in

downuswn Lin Alames. The Reading Room, a multi-
* purpenc facility that can scive not only as an infosma-
tion repenilory, bul alusr as & meeling place fof small
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{from emrained! alkaline wil padicles in the southwes,

brielings, mectings, and workshops, is intended to hc\

the psimasy source of information for the public on
cnvironmental activities al the Laboratory.  Plans,
repuasts, and documents required hy the HSWA Modulc
are available Tor public review, and other HSE docu-
ments and DOE plans and reports associates with envi-
ranmental aclivitics arc available,

F. Natianal Atmospheric Depusition Program
Network Statlon (Creig Eberhart and David
Jardine)

HSE-R opcrates a wel deposition station that is par
of the National Aimospheric Depmition Program net-
wark. The station is Jocated al the Bandclicr National
Monument. The 1990 annual and quaricrly depinition
raics are presented in Table 1X-5.

Depusition tates for the various ionic specics vary
widcly and are somcwhat dependent on precipitaiion.
The highest deposition rates usually coincide with high
precipitation.  The Jowcest raics normally occur in the
wintcr, prohably reflecting the decrcase in wind-blinan
dust. The ions in Ihe rainwater arc from both ncathy
and distant anthropogenic and natural sources.  High
nitrate an€ sullalc deposition may be caused by anthro-
pogenic sources, such as nstor vehicks, copper
smclicrs, and power plants.

The natural pH of rainfall, wilhout anthrepogenic
coniributions, is unknown. Because of the contribution

natusal pH may he higher than 5.6, the pH of rainwatcr
in cquilibriury with atmosphetic carbon dioxide. Senc
studies imdiaic (hat there may be an inverse selation-
ship: I cen clevation and pH cffect thal Jowers the pH
of ~amp'es measured in the Gicld. For the latest quartcr,
all fickd measu;ements were below 5.6, possibly indi-
cating contribulions from acidic specics other than car-
bun dioxide, : V

The NADP canductcd an audis of the Bandelicr site
this ycar, examining the physical characteristics of the
sitc and its operation.  Except for a few minor equip-
meal flaws, the nperation of the station was in compli-
ance with NADP guidclines.

/
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‘Table 1X-5. Annual and Quarterly Wel Deposition Siatistics for 1990

Quartsr
Flrst Second Third Fourth Totsl
Ficld pH (standard units) « ‘
Mcan ‘ 4.9 49 49 5.2 49
Minimum 4.4 44 4.6 43 44
Maximum 6.0 56 56 56 6.0
Precipitation (in.) 22 1.8 48 33 128
Deposition (microcquivalents per square mcicr)
Ca 1925 1208 1196 434 N 05S
My 196 164 186 67 613
K 43 50 48 25 167
Na 363 22 b 123 - K97
NH, RS7 839 1924 451 070
NO, R 75 9% 2439 637 4946
cl : 15 243 I 18 9%9
SO, ' 1520 1379 2462 1209 657
PO, 44 51 112 23 233
H 70 650 1430 890 3690

_F. Preparation of a Performance Assessment fur
the Laboratory’s Low [ evel Waste Site (Mac
Ennils, Tom Buhl, Steve Mclin, Alsn Stoker,
Brent Bowen, F.verelt Springer [EFS-13),

Johnny Harper [HSE-7), ¥4 Derr [HSE-7], Bill
Kopp [HSE-7))

DOE Ordcr 5820.2A became cffective in Scptember
1988, Scction Kl of this order cstablished policics,
guidclines, minimum requirementsy, and performance
critezia fur fow.level fadioactive waste (LLW) and
mixed waste (LLW that alw containsy nonradioactive
hazardous waste componcenisy management al DOE
facilities.  The order applics only t LLW dispoacd
aftcr the order became effective.  The order requires
that a pesformance assessment (PAJ of the LLW site be
made 1o demonsitate complianee with specific perfor-
mance ohjectives sated in the order.

A draft performance assessment dowumenl is in
prepatation. It reports the results of pretiminary calcu-
lations 10 awsess the projected performance of Los
Alamen Natimad Laboratory’s TA-54, Arca G. Arca G

disparses only LEW: mixcd waste is sfored at the sile
chwu disposition.  Such disponition, 1o b deter-
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mincd in the fulure, may be on-sitc treaiment of the
hasardous wastc  componenl and  disposal of the
resulting maicrial as LLW on-site, or shipment of the
mixcd wasic ofl-site for treatment and subscquent
dispoaal. The PA cvaluates only the Laboratory’s LLW
siream; it docs rot comider mixcd wasic of Hransuranic
wasics, which are not covered under Chapter 11 of the
order. :

An cxposurc scenatio is a concepiual model 1hat
describes patterns of human activity, cvents, and pro-
cosses that result in radiation exposurc 1o people. Two
classes of scenarios arc comidercd in the PA: infruder
scenarios and undisturbed sile scenarion,  [nfrusion is
assumed 1o occur aficr loss of insitutional conteol at
the wastc sitc aftcr perinds of scveral hundrods of ycars.
Al this time, onc or a3 few individuals are assumed o
disturh the wasic silc, unaware of the presence of
radivactive waste.  Undisturbed scenarios assume thal
Auture inhahitants of 1t area age cxporscd {0 radioactive
componcnts of the wasc that have been relcascd from
the wasic sitc through normal environmenial provesses,
These include possible impacts 1o groundwater from

leazhing and 1 surface walcr from crosion afice long
periods of time, j




A varicty of intruder scenarios have been defined.
[nadverient inlrusion is a hypothctical event that may
not oceur at all. [t is not possible to identify, lel alone
considet in the PA, all of the possible intrusion scenar-
ios.  Three hypothetical scenarivs were chosen for
analysis:

* Intruder-construction. A consipaction crew
digs a pil for 2 bascment and constiucts a housc
at the wastc silc.

* Intruder-agriculture. The site is uscd by a far-
mer/gardencr lor the production of foodsiuffs.

* Intruder-drilling. In this scenario, drilling for
walcr, natural resources, or perhaps for site
characterization cause a limiled amount of
deeper (shaft disposed) wastes 1o be brought 1o
the surface. The major cxposure pathways are
dircct exposure and iphalation.

Dosc limits for intruders arc established in DOE
Order 5820.2A, Ch. Yil. The annual cff:ctive dose
cyuiva: at 10 inadvertent iniruders (aficr the loss of
institutional control) shall not exceed 160 mrem for
comtinuous cxposure or 500 mrem for - siagle acute
cxposurc.

Undes current wastc-streams concenttazinns, nonc of
the intruder scenarios produces doscs 1t exceed the
applicable dose criterin.  In the intnxlzr-construction
scenario, 29, 2Am, and 2Py acvoumt for 4%,
25%, and 15%, respectively, of the dose ty an intruder.

. In the intruder-agriculture scenario, 39Py, 21 Am, and
=38Py account for 3147, 3(¥4, and 14%, respectively, of
the dosc to an intruder. In the analyscs to dale, the only
radioactive matcrials treated as shaft-disposcd radioac-
tive wastes arc S/ ™'Y and MCs.  In 1his scenasio,
98% of the dosc is from 17Cs by cxiemal cxposure.

Alihough dosc asscssment for undisturbed  sils
swenatios has not been completed, the deptly 1o ground-
water and the dryncss of the climaic arc likely 10 reduce
thrses from these scenarios (o insignificant levels. The
migration of radionu:li.cs by subsurface aqucous
transport is always vie xcd a« onc of the ¢zitical com-
ponenls in assessing any wasie site.  Arca G has the
advantage of a large unsaturated 7one (average distance
lo the saluraicd zonc of 260 m) and low waizt contenls
in the intervening material. Thesc advantagr s result in
delaying radionuclide migration.  Also, the mincrals
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found in the Wl such as clays in Itactures have a high
affinity for many radionuclides so retardstion mnay fur-
ther slow radionuclide transport. These paints will be
discussed in more detail in the final performance
asscasmient,

Wasie managemenl stsatcgics involve maximizing
distances from the soutrce to the salurated zone while
minimizing the potential for cxposure by surface cro-
sion of the mes2 lops and latceal crosion of the canyon
walls. The large rnsalurated zonc In conjuncticon with a
relardation mechanism will allow This sirategy 1o be
clfectively implecmenicd.

G. Perched Zone Monltoring Under RCRA/HSWA
Permit (A. K. Stoker, W. D). Puriymun, spd M.
N. Mues)

Module VIIl of the Hazardous and Solid Wasts
petion of the RCRA permit (sce Sec.VIILA.) includes
a requirement for special perched zonc monitoring. In
conformance wilh those requirements, new monitoring
wclls were installed in several of the canyons. The
installation and construction of thuse wells was com-
plcted in 1990 (Purtyniun 199%c;. The wells were
drilled and constructed in accord with EPA rccommen-
dations given in the RCRA Groundwaler Maoniloring
Technical Enforcement Guidance Document (TEGD) 10
the cxtent practicable and allowing for some silc spe-
cific modifications bascd on more than 40 years cxperi-
cnce with moniloring initiated by the U. S. Geological
Survcy. Data on the diilling and complction arc
presented in Table Gi-68.

The wells were all constructed with hasically 1he
same mcthods. A pilot hole was drilled with cither a
sandard continuous-flight auger (4-1/2-in.) or cied
with hollow siem auger (7-1/4-in. holc). The depth 10
the basc of the aquifer was determined by the cutlings
and drilling pressure or by dircct inspection of the con-
linvous cure retricved from the hole. The pikn holc
provided a guide for reaming the halc using a larger di-
ameicr hollow stem 2uger (6-1/4-in. i.d.).

Two-inch-diamcier casing was scl through the hol-
low siem auger, with the screcncd portion reMing on the
botiom of the hole. The lowest portion of the casing
consisied of onc ur iwo )-foot lengths of 0.010 in.
slotied scrcen with a plug at boltom. (in three wells a
fivc-find blank scction was extended below the sereen

Y
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sechon 1o provide for bailes deseent needed 1o collect
adequale sample volumes ) The annulus beiween the
hollow stem anger and casing screen was filled with the
filer pack (sand) in increments of 2 1o 3 (t at which
time the auger wias pulled up a corresponding amount.
Keeping the sand in the swger while raising the auger
assured o conlinuous gravel pack between the bore-hole
wall and the screen by preveniing any formation male-
riat from caving in around the casing. Al this point a
sal of hentonite and/or cementl was extended To The
surfiace using the same metkad of emplacement through
the aupar 1o assute g continuous seal with no formation
material collapsing in around the blank wbhing. The
upper part of the well wis filled with cement and the
wellhcad scevrity cap was set about 12172 10 21 inlo
the cemicnt.

The wells were developed using a surge hlock,
pumping, hailing, and jetting. A least 1wo meibads
were used in vach well. The choice of methads
depended on the depth o water and obsaervaiioes of the
siturated thickpess,  Jetting swas the (most comenly
uscd mcthod and was applicd 10 afl of the Mortandad
and Liw Alamos Canvons wells. However, nanic of the
wells that have water in them hiave yet met the turbidity
guidcline of five nephelometsic wrbidity units. This is
as cxpected based on previous expericnce with the 25-
to W-year-old U.S. Geological Survey wells, Because
of this cxpericnce with coatinued turhidity  resulting
from the fine suspended clays and silts found in the
aguifer, the smallest size screen geaerally available
from vommicrcial sources (L6H-inch) with matched
size sand {(1.010-1e 0.02i1-in) was nsed in corrpleting all
the new wells. These clays and silis are derived from
weathering of the ash mateix of (e tull.

Wells or borings were completed in several of the
prircipal canvons af the Pajarito Phincau as follows:
Puchlo Canyon {one exploratory boring); Lin Alamos
Canvon (three monitoring wells near existing wells
[AO-3. 1AO-4.E, and LAO-5); Sandia Canyon (two
meniforing wells near water supply wells PM-§ and
?4-3); Mortandad Canyor (three monitoring wells
near cxisting wellv MCO-3, MCO-6, and MCQ-7);
Potrillo Canyon (one amitoring well near Siate Road
45, Fence Canyon (one monitaring well near State Road
4). and Water Canton (three monitosing vclls near
State Road 3, one mils west of Statc Road 4, and two
mnides west of State Read 4).

o
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The new wells that contained water were sampled
for detailed analysis ol radiochemical, inorganic. ard
organic constituents (ERP 1990, They were finst
sampled on Scpiember Fand 12, 199 The new wells
sampled include MCO-4B. MCO-6B. and MCO-7A in
Murtandad Canynn, LAO-3A and LAO-4.5C in Los
Atamos Canyon, and APCO-1 in Puchlo Canyon. At
the same time, samples were collected from adjacent
older wells in Mortandad and Los Alamos Canyons 1o
pemiit comparisea Of the resulls from those wells with
resulls from the new wells constructed in accord with
the permit conditions. (The vlder wells include MCO 4,
MCO-6, and MCO-7 in Munandad Canyon, and 1. AO-
3 and LAO-4 in Los Alamos Canyon.  These older
wells have long heen monitored undcer the routine cavi-
ronmicalal surveillance prograey and data lrom them
have been published annually in the Environmemal
Surveillance Reports [Sec. VI.C4).)

The new wells were sampled a sccond time by the
Imemational Techaalogy Corpotation on Novemher
and 2, 1990, for analysis of the entire RCRA Appendix
IX list of constitucnts, including some analyses not
presently perforpied by the Health and Envitonmental
Chemistry Group (HSE-9).

The results of the laboratory analyscs are sumnma-
rized in four tables in Appendix G:

*  Tabhle (;-69 summarizes radion hemical anal-
yscs for gross gamma, gross alpha, “YAm,
tfal U, *H, 'Y'Cs, Py, and %Py, All of
the constitucnts were present in lacations and
amaounls expected from the results of the long
lcrme monitoring program. Tritivm concentra-
tikms were found (o be comparable between
adjacent old and new well pairs, iadicating
good  hydrologic continuity as is cxpecicd
because (rilium in the water molecules is am
subject 1 adsorption.  Plutonium concentra-

tions in samiples from ihe now wells in

Mortandad Canyon (MCO-38, MCO-6B, and

MCO-7A) were cansiderably lowcr than in

samplcs from the old wells (MCO-4, MCO-6,

and MCO-7). This is probably 10 be cxpecicd
because construction of the new wells resulied
in significant new  disturbed  surfaces  for

adsorption of plutonium.
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Table -70  sumunarizes the RCRA regula-
tions Appendix 1X Inorganic  Constituenis.
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
oceurrence based on results of the long-term
monitoring program.  Barium and lead levels
were  higher  than  previously  observed.
Suffides were found in all the new wells at
levels from 110 2.8 mg/L. Results from the
wo laboratorics were generally comparable
considering  possible  variation  because of
approxinicly  seven weeks  dilference in
sampling dates.

Table G-71 summarizes the RCRA Regula-
tions  Appendix  1X  Organic  Compounds
Detected.  The only Appendix X 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-npitrosomorpholine (3 pg/L)
in two of the new wells (MCO-4B and MCO-
6B) but at levels less than onc-third of the
reporting limit (10 pg/L) for the analytical
method,  There is apparently no organic con-
tamination from c¢flluenl discharges or devel-
oped surface runoff in the alluvial water.

‘Table G-72 sumn.a1i/ s the general chemical
paramcters analyzcd.  These results indicate
generally  good comparability between e
paired old and new wells. The data indicate
good hydrologic continuity in the alluvium for
materials that would not be  significanily
affected by adsorpt.. . or geochemical interac-
tions such as sodium, nitraie, and total dis-
solved solids.  Some other matcrials show
m.«ch more variation between the adjacent
w lIs; these are expeciably subject to geo-
cacmical interactions with the newly disturbed
tff surfaces created by the drilling, and the
emplacement of non-native filter pack material
as required by the TEGD.

I(.')'!

H. Drilling and Development of New Otowi Wells
(Alan Stoker, Steve Mcl.in, and Bill Purtymun
[(HSE-8] and Glenn Hammeock [consultant to the
Lahoratory's Project Mansgement Group,
ENG-1D)

Dritling started in the fall of 1989 on the first of two
new water supply wells to be completed under the FY
1988 Utilitics Restoration Water Well Replacement, a
construction line item. These two wells are the initial
part of a long-range plan to replace the capacity of the
Los Alamos well ficld, which ircludes six wells drilled
2910 43 years ago (Puntymur 198%¢). The capabilitics
of all but une of the wells have deteriogated signifi-
cantly with time. Only four of these wells contributed
to the water supply in 1989 (sce See. VILC.S).

The contract fos drilling the two new wells was
awarded 10 Beylik Drilling, Inc., of La Habra,
California. The first well, to 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
September 1989, The pilot hole was drilled to a depth
of 855 m (2 806 f1) and was completed at a depth of
797 m (2 617 1) as a gravel pack well. The well pene-
trated the Bandclicr Tuff, Puye Conglomcrate, and
sediments of the Santa Fe Group. Scveral basalt flows
arc locaied in the Puye Conglomcerate and the upper
part of the Samta Fe Group. The 10p of the main aquilcr
(the only aquifcr in the area capable of municipal and
industrial supply) is at a depth of 241 m (790 ft). Step
and aquifcr tests indicate the formation will yicld 1 500
grl/min. The well was completed in April 1991,

The sccond well, Otowi 1 (O-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 drilled 1o a depth of
795m (2609 1) and was complecicd at a depth of
7640 m (2 493 1) as a gravel pack well. The well pene-
trated only a small scction of weathered Bandelicr Tuff,
Puyc Conglomerate, »nd scdiments of the Santa Fe
Group. Basalt flows were encountcred in the Puyc
Conglomctate.. A thin andesitc basalt flow, or sill,
about 6.7 m (22 fi) thick was penctrated in the lower
part of the Santa Fe. The scdiments of the Santa Fe
Group in Well O-1 contained considerably more silt
and clay than were encounlesed in Well O-4. The top

/
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of the main aquiter is 4t a depth of 205 m (670 §t). Step
and aquifer tests indicated that the fprnmation will yicld
RO 10 | OON gl min,

To prevent surface comtamination of the wells, the
surface casing wis cemented into the main aquifer
{Well O-1) or a cement plug extended below the bot-
tom of the surface casing (Well O-4) in to the top of the
main aquifes. Water quality from the wells are aceept-
able Tor municipal use (see See. VI, Environnental
Compliance).

I. Impact of an Acid Spill on 2 Wetiand In Sandia
Canyon (Teralene S. Foxx, Kathryn Rennelt,
Joun Muorrison, and ‘Timothy Haarmann)

On May 19-21, 1990, an accidenial spill of 1 (i0-
1 400 gl of sulfuric acid occurred in the cffluent flow
from the TA-3 Power Plant Enviromnental Tank (o an
cllucat-maintained, cattail-dominated marsh.  As a
resull of the incident, the Biological Resource Evalua-
tions Team was asked 1o review the impact of the spill
on the downstream wetland.  No hascline information
on the stream fora and Guna had been previously col-
lected: therefore, the study was designed (o obtain
mmediate bascline information on the spill damage
and recovery polential. The following componenis
were incorporited into the study:

*  ostublishment of permancnt photostations;

e weekly aquatic sampling of water quality and
aguatic Organisms;

*  live trapping of small nimmals;

*  live trapping of amphibi:ns; and

*  ohservations of birds and large mammals,

Within ten days of the acid spill, canails within a
meter of the stream channel were chlogotic and the
stream was deveid of aquatic organisms. Within onc
month of the incident the cattails were greened and
aquatic [auna including wbificid worms, caddis fly las-
vac, masfly Lirvae, water boatnian, and whorlig beetics
were collected Trom sampling locations. An amphibian
species, canvon treclrog (Hvla arenicolor), was col-
lected in the stream. Additionally, baseline informaiion
refated 10 small mammaly populalions was obtained
through live trapping and observations of large- and
medium-sized mamnsals and birds.

To provide long-term informaiion, monitoring of
the aquatic Launa as related o water guality is conting-
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ing. Photagraphs are periodically taken at specific
photostations to document scasonal changes.

Detailed information may be obtiined from a report
entitled “Bivlogical Monitoring of an Acid Spill,
Sandia Canyan,” in preparation,

J. Preaperational Environmentai Studies ( 'erulene
Foxx, Philip Fresquez, und Joun Morrison)

Preoperational studies are required under DOE
Order 5400.1, This order requires that chemical, physi-
cal, and hiological charackeristics be assessed before an
arca is disturbed. Three preoperational studies were
undertaken during 1990, Dctailed resulis may be
oMaincd by referring to  individual preoperational
reports.

»  Sunitary Wastewater Systems Consolldas-
tlon. The potential ccological impact of this
project was determined to be the polential re-
lcase of O-800{XX) gal. of waler into a
presently dry canyon that has only scasonal
intermiticnt  streamflow.  The  Tollowing
componenis of the cvosystem were qquanlila-
tively mcasurcd: vegetation, smiall mammals,
birds, reptiles, and amphibians,  Soils will be
collected and analyzed during 1991

*  ‘I'he Weapons Engineering Tritium Facillty
and the Weapons Subsystem lLaboratory.
The potential ecolagical impact of these pro-
jects was the potential relcase of tritium into
the cnviromnent from the Weapons Engincer-
ing Tritium Facility and usc of plutonium and
uranium at the Weapons Subsystem Labora-
tory. Soils and plant materials were collecied
from around these facilitics and analyscd to
provide bascline information on tritium, 137Cs,
2Py, und 219.240py,

¢  Plant Uptake Study in a Pidon Juniper
Woodland. The polcntinl for ccological
impact of this project was the injcction of
small quantitics of tritium into soils for plan
uptake studics.  Levels of ritivm  were
analyzed in soil and vegelation 1o provide
bascline information.
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K. Emvironmental Restoration Program at 1.os
Alamos Nutional Laboratory

In 1989, DOE creaicd the Office of Environmental
Restoration and Waste Managemeint (EM). The goal of
the affice is 1o implement the DOE’s policy 1o cnsurc
that its past, present, amd fulure operations do pol
threaten human or cavironmental health and safcty
(DOE 194iib). The EM Office implements procedures
to meet these goals through three associale directorates:
ER, Waste Operations, amd Technology Develapment.
The ER Progran in EM is responsible for asacssing,
cleaning up, decontaminating, and Jdccommissioning
sitcs at DOE facilitics and sites formerly used by DOF.

Since the carly 1970, the Laboratory, as managed
by the University of California (UC), has operated an
cavironmental surveillance  program  that  rodtinely
samiples air, watcr, soil, and foodstulfs throughout the
Los Alamos area to determine levels of contamination,
The daia collecied in this program arc published annu-
wlly for distribution to the public and o local, slate, and
federal agencies, These data indicaic that Laboratory
aoperations do ol currently thecaten human health or
the environment, The ER Program at the Laboratory
augments the environmental surveillance program by
identifying putential future threats 10 human health and
the environment and by mitigating them through cffi-
cient cofrective actions that comply with applicable
cnvironmenial regulations.  Correclive actions include
such mcasures as source containment o prevent con-
laminanl migration, controls on fulurc lané use, and
cxcavation and treatment of the source lo permanently
climinate hazards to health and the cnvironmenl.

Two primary laws govern ER aclivities at the
Laboratory: the Comprchensive  Environmental
Response, Compensation, and Liability Act (CERCLA
|Superfund]) and RCRA. The hazardous waste man-
agement provisions of RCRA, as cnacied i 1976,
govern the day-to-day operations of hazardeus waste
ircatment, storage, and disposal (TSD) facilities. The
Iaw establishcd a permitting system and sct standards
for all hazardous-wastc-producing operations at a TSD
facitity. Undcr this law, the Laboratory qualifies as a
treatment and storage facility and must have a permit to
operate. 1n 1984, Congress amended RCRA by passing
HSWA. Scction 3004(u) of RCRA as amcnded by
HSWA mandaics that permits for TSD facilitics include

o
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provisions for corrective action 1o miligake releases
from facilitics currently in opcration and to clean up
contamination in arcas designated as solid wasic man-
agement units (SWMUSs).

Congress conceived and passcd CERCLA to clean
up the nation’s most hazardous abandoned waslc sites.
Under CERCLA, EPA ranks abandoncd facilities that
have hazardous waste sites according to their polential
threal to human health and the cavironment. The high-
scoring sites are lisicd on the National Prioritics List
(NPL) and arc cleancd up in accordance with CERCLA
regulations. When EPA ranked the Laboratory, the
agency deiermined that current cpvironmental condi-
tions do not pasc an immincni threal o human health.
Hence, the Laboratory is not listed on the NPL
DOE/UC's RCRA permit includes a section called the
HSWA Module, which prescribes a specific corrective
action program for the Laboratory.  Because the
Laboraiory has not been lisicd on the NPL, the HSWA
Module provides the primary guidance for the
Laboratory's ER Pragram. The HSWA Module speci-
fics a threc-sicp correclive action process (Figure 36):

1. The RCRA facility Investigation. The goal of
this step is to identify the exient af contaminatic. at
saurce points and eavironmental pathways for the
cxposure of potential human and environmental recep-
tars. This step will be implemented by characicrizing
the cxtent of conlamination in the detail necessary lo
determine what corrective measurcs, if any, nced to be
taken. This approach will focus cffort on answering
only those questions relevant to deciding further actions
in a cost-cffcctive manncr.

2. Corrective measures study. Il charactcrization
indicates that corrective mecasures may be nceded, 2
corrective measutes study (CMS) will evaluate alicma-
tives thal might bc rcasonably implemented.  These
measures will be cvaluatcd based on their projecicd
cfficacy in reducing risks to human and cavirenmental
health and safcty in a cost-cffective manncr.

3. Corrective measures Implementation. This

" sicp implements the chosen remedy, verifics its cffcc-

contro}l  and

/

tivencss, and cstablishes ongoing
moniforing requirements.
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An ER program plan has been prepared in accor-

donce with the HWSA Moduls srd with propescd
Subpart S, "Currective Action for Selid - Waste
Maagement Units”, of 30 CFR 263 {EPA 1%4) in the
regulations promulgated by FPA 10 implement HSWA.
EPA propesed Subparnt § in July 1990 10 implement the
clea-up program  mandated in Section 3004(u) of
RCRA. The plan Jescribes how cach of the thrce cor-
rective action steps doscribed above will be imple-
mented i the Eabormors. DOE UC proposc 1o usc the
operable unit approachi defined in CERCLA for orga-
nizing and managing the various SWMUs.  Operable
uniis are aggeegates of SWMUS that will be addressed
together. The details for cach step sequired under the
correchive action process will be presented individually
for cach opershlc unit,

The HSWA  Maodule provides a schedule  for
addressing 603 SWMUS that the EPA has selected from
those ddentificd by DOEUC. The schedule requires
that alt 603 SWMUs be addressed in RF1 work plans by
My 23, 1994, and that CMSs be complete by May 23,
2000, The work plan requirement will be met hy com-
plaing wark plans for 24 operable units a1 the
Laboratory. These work plans will describe the general
approach that will be applicd 1o cach operable unit.
Current risks from known SWMUSs are low; hence, no
operable unit of set of SWMLUS has a priority for action
over ofhers based on health or environmental concerns.,
The order in which operable units will be addressed is
therefore designed 1 et the requinements of the
HSWA Module. However, DOEUC propese 1o cxiend
the RFi schedule sor that the CMS provess is ot com-
plete until May 25, 2002, This is necessary beeause of
the increased number of SWMUs identificd at the
Laboratery, and will alfow the spread of cffort over a
perid that s compatiblec with the availability of
nitional resonrees, including funding.

Mayjor components of the program that address the
requirements of the HSWA Module ase

* o technical approach for decisions 1o idenlify
appropriate corrective actions that mects the
requirements of the Environmental Proteciion
Agency;

*  rstrategy for the conduct of inlerim remedial
measures;

-
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o program  management  thal  erganizes and
mamges the Laboratory s FR cifon, including
projecting schedules and costs,

* a gualiy assuraice program that ensures o
technivatly defensible and valid progran,

*  a hcalth and safcly progeam that vasures
adequate health and safely protection duting
implementation ul  the  Laboratory’s ER
Program;

*  arccords managenient program that tracks and
stores information and dat theoughout the FR
Program; and

* a2 comminily relations program that provides
nformation 1o and receives reeommendations
from the public throughout the lifc of the ER
Program.

The HSWA Maodule of the RCRA permit defines
the principal requirements with which DOE/UC musi
comply in implementing the ER Program at the
Laboratory. Howcever, RCRA docs not address several
issucs of concern at Los Alamos. For example, sownce
malcrial, hy-product, and special nuclear maicrial are
cxempt from the RCRA definition of solid waste and
arc not subject (o the provisions of the HSWA Module.
DOE/UC rccognize that these radioactive constitucnis
arc of major conccrn and cannot be separated from
concerns about bazardous wasies. Thus, DOEUC's ER
Program addresses radioactive as well as other has-
ardous suhstances nof regulatcd by RCRA.  This
approach is intended 10 maintain a technically compre-
hensise program that covers poteatial liabilitics assci-
ated with uther environniental laws, such as CERCLA.

I One-hundred-yesr Floodplain Study

The EPA siipulatcs that all regulaicd hazardous
wasic treatment, Morage, and dispisal facilitics must
apply for a RCRA opcrating permit. This permit was
issucd 10 the DOE and Los Alamos  National
Labaratory in Navember 1989, In March 199%), the
EPA issucd the HSWA portion of that permit 1o
DOE/LANL. As a vondition of that portion, LANL
was required 1o define all 100-ycar floodplain cleva.
tions within the DOE/LANIL. facility boundary (30 CFR
27014011 ]hiE]).  These Moodplain clevations must
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with  National  Flood  Insurance
Program mapsy produced for the Federal Invurance
Adminisiraion, or mus use an cquivalent method
of mapping.  Before this HSWA condition was
impaed, floadplain boundary localicns had never
been compleicly mapped within the Labeoralory
coniplex.  The mcthodology described below s
recognized by the EPA and U.S. Army Corps of
Engincers (COE) as an approved simulation
technique for muapping  floodplains in ungaged
walcrsheids,

The floadplain mapping  procedure  outlined
here used lopographic dina from the Laboratory's
graphic infonmation system (AUTOGIS-MOSS).
About 657  of the Laboratory  has  2-fout
topographic contour interval coverage, while 35%
has JO-foar coverage.  Targeted strcam channcl
scgiments were inilially specified in the MOSS
systei, and cross-sectional topographic profiles at
uscrdesignaled intervals  along segments  were
cxiracied automatically.  Each 2-D 1opographic
profile was stored as 2 3-D MOSS tine [cature
using New Mcexico Stale Plane coordinates.  This
procedure was inilialcd at the intersection of the
castcen DOESLANL facility boundary and each
walcrshed strcam channcl, and procecded upsiream
10 the western facility boundary.  These 3-D line
features were then exported in a format satisfyiug
computcr madel input data requirenscnts.

Floodplsin modeling clfosts utilized the COE
Hydrologic Enginceting Center’s (HEC) computer-
bascd Fliond Hydrograph Package (HEC-1) and the
Watcr Susface Profiles Package (HEC.2). HEC-1
iy used 1o simulate cither real of hypothetical storm
hydrographs in ungaged of gaged watersheds in
fesponse (o user-pecibicd rainfall hydrographs. As
used here, HEC-: employed a tnaditional 10y cas,
6-hour Soil Consernvation Service design storm
cvent, although any allernative return period event
can casily be incorpoarated. A sepresentative 1(0-
yrar, h-hour design stonp cvent is recommended
by the COE for defining 18t-year floodplains in
nosthesn New Prcdicted HEC-1
hydrograph peaks  at varying sircam channel
locations, alony with stream channel geometry and
walcsshed basin characteristics, were then utilized
by HEC-2 10 1)-ycar  floodplain

he  consistent

Mexico.,

compule

clevations.  As previously  mientioned.  actual
strecam  channel  cross-scctional  geametries  al
varying localions were  oblained  from  the
Laboralory’s  computcr-bascd  AUTOGIS-MOSS
graphic information system database.

HEC-2-compulcd floodplain clevations were
defincd within the DOE/LANL boundary for 13
scparaic walcrsheds at 250-It intervals using both
HEC-1 and HEC-2. These walensheds have a (otal
of 32 separaic subbasins. Pcak floods were also
defined with HEC-1 for two addilional watersheds
having a total of cight scpiraic subbasins; these
Jater walcrsheds do not cross the DOE/LANL
facility boundary. The HEC-1 and HI'C-2 inpul
data filcs used to generate these hydrograph peaks
and floodplain clevations arc maintained within
HSE-& for future reference.  Parameter estimation
proccdurcs and construction of the data fikes arc
described in a scparale report, which includes the
AUTOGIS-MOSS  data  cxiraction  technigue
utilized. Once all Moodplains had been delined by
HEC-2, this information was rcad back inte the
MOSS systcm. These data were then transformed
within MOSS to determine New Mcxico State
Planc geographically relescnced coardinates that
uniqucly define the 100-year floodpoal al cach
sircam cross-scction.  Finally 1:4 800 scalc maps
depicting the DOE/LANL boundarsy and all 100-
year floodplains were prepared.  This packet of
maps is mainlaincd on file in LANL’s Facilitics
Enginccring  Planning  Group (ENG-2) office.
These maps satisfy the RCRAVHSWA  permil
requircment of mapping all 100-ycar Yoodplains
within the DOE/LANL. facility.

M. External Radiation Measurement Study.

1. Intercomparison study, In addition (o the
Laboratory’s soutine thermolumincescent dosimicler
(TLD) moniloring of cxtemal penctrating radiation
in 1790, which is described in Scetion 1V, a special
study was conducted from August 1990 through
Jaly 1991 10 evaluate TLD mcasusements. This is
pan of a conlinuing study consisting of an
intcscompatison of Laboratory TLDs with TLDs
ob:aincd from a commercial contractor.

/




LOS ALAMOS NATIONAL LABORATORY

/

ENVIRONMENTAL SURVEILLANCE 1000

One nhase of the study involved culocating
environmental dosimeters obtiined from the con-
tractor aext 10 Laboralory  dosimcelers at 29
lowations in the routine cavironmental monitoring
neiwark. Twa coniractor TLDs were placed at five
of these hwcations.

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 TL.Ds and the contractor TLDs
were exposed for the samc time period, onc
valendar quarier, for the founh quaricr of 1990, and
for the first and second quaner of 1991,

The intercomparison was a "blind” study as far
as the contractor was concemed. The contractor's
TLDs were sct oul and collected following the
coniraclor’s instructions.  No information  was
given o the contractor conceming the nature of
study. The TLDs provided 1o LANL were
processcd by the contractor as would be those [rom
any sther customer.

The prcliminary mcasurcd annual  average
cxicrnal radiation fevels fos the 22 sations for
which data for all four quariers is available is
shown in Figurc 37. Please noic thal the contractor
data for the third quaricr of 1990 was correcicd for

“ils  shorier  cxposure  lime by scaling  he
mcasurcments o a full quartcr exposure.
Figurc 37 also  shows the  two-standard

deviation acceptance band abuve and below Ihe
canlractor’s measurcments.  The LANL TLD
mcasurcmenis appear slightly but not significanmily
higher than those obtaincd from the contractor. In
general good agreemem was found between the
contractor’s and LANL s measurements.

2. lucation of TLDs. A rcview of the 1990
monitoring data indicated that the locativas for the
dosimcters at Siations 10 (Shell) and 12 (White
Rock) necded to be changed. These dosimeters
had inilially been placed in these new locations as

1X-28

the beginning of 1990, Both were subsequently
found 1o be in locations ! increased natural
radioactivity. Gamma specira were collecied using
a germanium deteclor al cach of lhese twe
locations to detcrmine what radionuclides werc
contribwiing to the increascd exicmal radiation
dosc ralc.  With the cxception of 3 small level of
cesium-137 that is consisiemt with world wide
falloul, only naturally occurring radionuclides were
found in cither specira.

These spectra were comparcd  with specira
collected at the other TLD localions in Los Alamas
County. It was found 1hat cxtcmal radiation from
the naturally occurring uranium scrics, thotium
scrics, and potassium-40 radionuclides were 2.4
times highcr at Station 10 than the average for
natural  lcrrestrial  radioactivity  from thes
radionuclides al other lacations in Los Alamos
townsite, The increase in natyral background
radiation was found 1o be duc to a cinder wall near
the TLD location, and is consistent with the
increase obscrved in the TLD measurement.

Exicmal radiation from nawrally occurring
uranium-scrics  radionuclides,  thorium-scries
radionuclides, and potassivm-40 was 1.3 limes
higher a1 Station 12 than the average for natural
terrestrial sadiation background from cach of these
radionuclides at Whide Rock. The obscrved
increase is consistent with the TLD mcasuremenl.
The TLD had been placed near a rock vulcropping
with slightly higher concentrations of naturally
accurring radionuclides.

In accordance with DOE guidance, Laboratory
TLDs arc not usually placed in rclatively
unoccupicd arcas of slightly clcvated natural
background radiation. Both of these sations have
been relocated to nearby arcas of morc typical
natural background radiation. Other TLDs arc
located at the original two locations 10 provide
further documcniation of these measurements.
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Throughout this report, concentrations of radioac-
tive and chemical constitucnts in air and water samples
are compared with pertinent siandards and guidelines in
regulations of federal and slalc agencics. No compa-
rable standards for soils, scdiments, and foodstuils are
aviilable.  Laboratory operations are conducled in
accordanc: with directives for compliance with envi-
ronmental standards. These dircctives are contained in
Dcepantment of Encrgy (DOE) Orders 5400.1, "General
Environmental Program”®, 5400.5 "Radiation Proleclion

of the Public and the Environmenl®, 5480.1
"Environmemal  P.otection,  Safety, and  Health
Protection  Standards™, 5480.11 “Requircments  for

Radiation Protection for Occupational Workers®, and
5484.1 "Environmental Radiation Protection, Safely,
and  Hecalth  Protection  Iuformation  Repurting
Requirement-,” Chap. HI, "Efflucat and Environmental
Monitoring Program Requircments™. All of thesc DOE
orders are being or have been revised.

DOE rcgulates radiation exposure to the public and
the worker by limiting the radiation dosc that can be
received during rouline Laboratory operation. Because
sonic radionuclides remain in the body and resull in
cxposure long aficr intake, DOE requires consideration
of the dose commitmem causcd by inhalation, inges-
tion, or absomtion of such radionuclides. This cvalua-
tion involves integraling the dose scecived from
radionuciides over a standard period of lime. For this
repot, S50-year dose commilments were cislculated
using dosc factors from Refs. Al and A2. The dosc
factors adopicd by DOE arc based on the recommeu-
dations of Putlication 30 of the [Inicralional
Commission on Radivlogical Protcction (ICRP).AY
Thosc [actots that have been used in this repon are pre-
xenled in Appendix D.

in 1990, DOE issucd Order 54000 which finalized
the interive radiation proicclion standard (RPS) for the
public. A Table A-1 lists currently applicable RPSs,
now referred Lo as public dose limits (PDLs), for oper-
ations at the Laboratory. DOE’s comprchensive PDL

for radiation cxposure limils the cffective dosc cquiv-
Qﬂl that a member of the public can reccive from

A-1

~

APPENDIX A
STANDARDS FOR ENVIRONMENTAL CONTAMINANTS

DOE operations to 100 mrem/yr. The PDLs and ihe
infonmation in Rcl. Al and A2 arc based on gecom-
mendations of the [CRP and the National Council on
Radialion Proicction and Mcasurcments AYA

The clfeclive dose cquivalent is the hypothelical
wholc-body dosc thal would resull in the samce risk of
radiation-induccd cancer or genctic disorder as a given
exposure (o an individual organ. The cffzclive dosc is
the sum of the individual organ dascs, weighled ta
accounl for the scnsitivity of cach organ fo radiation-
induced damage. The wceighting factors arc laken from
the reccommendations of the ICRP. The clfeclive dose
cquivalent includes doscs from both intcmal and cxier-
nal cxposurec.

Radionuclide concenirations in air and walcr in
uncontrolled arcas mcasurcd by the Laboratory’s
surveiflance program are comparcd with DOE's derived
conceniration guides (DCGs) in this report (Table
A-2).A' These DCGs represent the smalicst estimated
concenlrations in watcr of air, laken in continuously for
a period of 50 years, that will result in annual cffective
dosc cquivalents equal 1o the PDL of 100 mrem in the
50th ycar of cxposurc.

In addition 10 (ke 100 mrenv/yr cffective dosc PDL,
cxposurcs from the air pathway arc also limiicd by the
Environmental Protcclion Agency’'s (EPA’s) 1989
standaid of 10 mremvyr (cffective dosc cquivalent). A8
To demonsirate compliance with these standards, doscs
from the air pathway are compared directly with the
EPA dosc limits. This dose limit of 100 mrem/ycar
replaced the previous EPA limils of 25 mrenvycar
(whole body) and 75 mrem/ycar (any organ).A7

Fcderal and State ambient air quality standards for
nonradinactive poliutants are shown in Tahle A-3. New
Mcxico nonradiological standards arc gencrally more
stringeni than pational standards.

For chemical constituents in drinking watcr, stan-
dards have been promulgaied by the EPA and adopicd
by the New Mexico Environmenial Improvement
Division (NMEID) (Table A-4)A% Thc EPA’s primary
maximum conlaminant level (MCL) is the maximum
permissiblc level of a conlaminant in water that is
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Table A-1. DOE Radiation Protection Stsndazrds for
External and Internal Exposures

Exposure of Any Member of the Public®

Effective Duse Equivalent® st
Point of Maximum Probable Exposure

All Pathways 100 mrenvyr®

Effective Dose Eyuivalent st
Polnt of Maximum Prohable Exposure

Air Pathway Only4 10 mrem/yr
Drinking Walter 4 mrem/yr
Occupational Exposure®
Stochastic FEffects 5 rem (annual effective dose cquivalent®)
Noanstochastic Effects
Lens of cye 15 rem (annual dose cquivalent®)
Extremity 50 rem (annual dosc equivalent®)
Skin of the whole body 50 rem (annual dose cquivalent®)
Organ or tissuc 50 rem (annual dose cquivalem®)
Uaborn Child
Entirc gestation period 0.5 rem (annual clfcctive dose cquivalent®)

In keeping with DOE policy, exposurces shalf be limited 10 as small a fraction of the respective annual dose
limits as practicable. DOFE’s RPS applics to cxposures from routine Laboratory operation, cxcluding con-
tributions from cosmic, lcrrestrial, global fallowt, sclf-irradiation, and medical diagnostic sources of radia-
tion. Routine opcration means normal, planncd operation and docs not include wctual or potenatial acciden-
tal or unplanncd rclcases.  Exposure limits for any member of 1he general public arc taken from Rel. A4,
Limits for occupational exposure are taken from DOE Order 5480.11.

PAs uscd by DOE, cifective dosc cquivalent includes both the effective dose cquivalent from external radi-
ation and the commiticd cffective dose cquivalent to individual tissues from ingestion and inhalation during
the calendar ycar,

“Under special circumstances and subject 10 approval by the DOE, this effcctive dose cquivalent limit may
be temporarily increascd up to SO0 mrem/ycar, provided the dose averaged over a lifetime does nnt exceed
the principal limit of 100 mrem/ycar.

“This levcl is from EPA’s regulations promulgaicd under the Clean Air Act (40 CFR 61, Subpan H).

¢Annual cffective dosc cquivalent is the effective dosc equivalent seceived in a year.

A2
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Tuble A-2. DOE’s Derived Concentration Guides for Public Dose snd
Derived Alr Concentratlons for Controlled Areas®

NCGs for Calculated Guides for
Uncontrolied Aress Drinking Water DACs for
{(pClml.) Systems Controlled Areas
Nuclide Alr Water (uCivml) (uClUml.)
*H 1x 107 2x 107} 8x 103 2 x 107
Be 4ni0-® i x 102 4 x 103 8 x 106
oSy I x 1010 2 %10 8 x 107 6x 10"
wsHd 9 x 1012 I x 10-¢ 4 x 108 2x10-°
IMCy - 4 x 1rio 3x10-% 1.2x 107 7 x 10-8
Yy 9 x jO-14 S x 107 2w 0? 2x 101
MMy 1 x 10-1? 6 x 107 24 x 10® 2 x 10-4
sy 1x10-1} 6 x 107 2.4 x 10 2 x10-1
2\Spy 3 x 10014 4x10-8 1.6 x 10-° 2x 1002
Mpyb 2 x 1014 Ix 0 1.2 100 2x 10-12
40py 2 x 1014 Ix it 1.2 % 10-° 2x10-12
MAm 2x H14 310 1.2 x 1 2 x 1012
(p/m") {mg/l) (mg/l.) {(pg/m7)
Natural Uranium 1 x 1 8 x 101 3 x 1)? 3 iy

I

*Guides for uncontrollcd arcas arc based on DOE's PDL for the gencral public; A% those for conlrollcd arcas are
based on occupational RPSs for DOE Order 5480.11 ("Radiastion Protection for Occupational Workers,” December

21, 1988). Guidcs apply to concentrations in cxcess of those occurring naturally or that are duc 1o fallou.

*Guides for ™¥Pu and %St arc the most approprialc to usc for gross alpha and gross bela, respectively.

delivered to the uliimate uscr of a public waler
system.A? The EPA’s sccondary waler standards con-
trol contaminants in drinking watcr thal primarily
affect acsthetic qualitics associated with public accep-
tance of drinking watcr.A? At considcrably higher con-
centrations of these conlaminants, hcabth implications
may atisc.

Radioactivity in drinking walcr is regulaicd by EPA
regulaticns contained in 4 CFR 141.A7 These regula-
tions provide 1hat combined 3%Ra and **Ra may nol
exceed § x 10° pCimL.  Grns alpha activity
{including *%Ra, bul cxcluding radon and uranium)
may not exceed 15 x 107 uCi/mlL.

A screening level of § » 10-% uCi/mL for gross
alpha is csfablished to determine when  analysis
specifivally (or radium isotopes i necessary.  In this
report, plulonium concenirations arc comparcd with
both the EPA gross alpha standard for Jrinking watcr

(Table A-4) and the DOE guides calculated for the
QCGs applicablc 10 drinking watcr (Tablc A-2). For

manmadc beta- and photon-cmitling  radionuclides,
EPA drinking water siandards arc limited 10 concen-
irations that would result in doscs not cxcceding 4
mremiys, calculated according to a specificd procedure.
In addition, DOE Ordcr 5400.8 requires that DOE-
operaicd public waler supplics not cause persons con-
suming the watcr to receive an effeclive dose cquiva-
lent cxceeding 4 mremiyear.  Drinking water concen-
tration guides based on this requircment arc in Table
A2,

In its regulations, the EPA has csiablished mini-
mum concenirations of cenain conlaminants in water
cxiract from wastes thal will cause the wastc to be
designated as hazardous by reason of tosicity. A The
toxicily characteristic leaching procedure (TCLP) must
follow sicps outlined by the EPA in 30 CFR 261,
Appendit 1. In this report, the TCLP minimum
concenirations (Table A-5) are uscd for comparison

with concer.rations of sclected constitucnis in cxiracls
from the Liburalory's active wasiz arcas. /

A3
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7 Averaging New Mexico Federal Standards
Pollutant Time Unit Standard Primary  Secondary
Sulfur dioxide Annual arithmetic mean ppm 0.02 0.03
24 haurs? Ppm 0.10 0.14
3 hours? ppm ~ 0.05
Total suspended Annual gecometric mean ug/m? 60
particulatc matier 30 days ug/m? %
7 days pg/m’ 10
24 hours? ug/m’ 150
PM,," ‘ Annual arithmctic mean pg/m’ 50 50
' 24 hours pym’ 150 150
Carbon monoxide H hours? fpm 87 9
! hour? ppm 13.1 38
Omne 1 hour ppm 0.06 0.12 (12
Nitrogen dioxide Annual arithmetic mean ppm 0.05 0.053 0.053
24 hours* ppm 0.10
Lead Calendar quarter pg/m? 1.5 15
Beryllivm 30 days pg/m? 0.0l
Ashestos ’ 0 days ugm? 0.01
Heavy metais X days pg/m 10
(total combincd)
Nonmcthanc 3 hours ppm 0.19
hydrocarbons

2Maximum conceniration, Aot to be excecded more than once per yeat.
Mpanticles measured at an elfcctive diameter of <30 um.

“The standard is attaincd when the cxpected number of days per calendar y zar
with maximum hously average concentrations above the limit is s1.

A
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Table A-4. Maximum Allowahle Contaminant fevel In the Water Supply

Inorganic Chemical and Radiochemical®

Inorganic Chemical MCI. Radiochemical MCI.
Contsminsnt (mg/l.) Contaminant (uCiml.)
Primary Standards
Ag 0.0§ Gross alphab 15 2 10-°
As 0.05 Gross beta® S0= 10-°
Ba 1 H 20 10-%
Cd 0.010 oS Bx10-*°
Cr 0.05
F 40
Hg 0.002
NO, (as N) [
Ph 0.058
Sc : 0.0)
Secondary Standards
Ci 250
Cu 1
Fc l 03
Mn 0.08
SO, 250
Zn ' 5.0
TDS< 500
pH ‘ : 6.5-8.5

*Refs. A8 and A9.

PScc text for discussion of application of gross alpha MCL and gross alpha
screening level of § x 10-° uCi/m 1.

‘Ref. AS.

At
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Table A8, Toxlcity Characteristic Leaching Procedure 1avels®®

Contaminant (my/1.)
Arscnic 0
Barium 100.0
Benzene 05
Cadmium 1.0
Carbon tetrachloride 05
Chlordane 003
Chilorobenzene 100.0
Chloroform 6.0
Chromium 5.0
o0-Cresol 200.0
m-Cresol 2000
p-Cresol 2000
Cresaot 2000
24D 100
1,4-Dichlorobenzene 7.5
1.2-Dichlaroethanc 05
1,1-Dichlorocthylene 0.7
2.4-Dinitrototuenc 0.13
Endrin 002
Hepiachior (and its epoxide) 0.008
Hexachlorobeazone 0.13
Hexachlorobutadicnc 05
Hexachlorocthane Jo
Lead 50
Lindanc C4
Mercury 02
Mcthoxychlor . 100
Mecthyl cthyl kelone 200.0
Nitrodsenzenc 20
Pentrachlorophenol 100.0
Pyruline 5.0
Scleniurn 1.0
Silver 50
Trtrachiorocthylene 07
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 contaminants thas constitutc hazardous waste.
PRef. AL,

o /
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A. Thermoluminescent Dosimeters

Thermolumincscent dosimelcrs (TLDs) used at the
Laboratory arc lithium fluoride (LiF) chips, 6.4 mm
square by 0.9mm thick. The TLDs, aficr being ex-
poscd to radiation, emil lighl upon being heated. The
amouni of light is propartional 1o the amount of radia-
tion 1o which the TLD was cxposcd. The TLDs used in
the Laboratory’s cnvironmenial monitoring program
are inscnsitive to nculrons, so the contribution of cos-
mic acutrons to natural background radiation is nol
mcasurcd.

The chips arc anncaled 1o $0°C (752°F) for | hour
and then cooled rapidly to room temperaturc.  This is
followcd by anncaling at 100°C (212°F) for | hour and
again cooling rapidly to room temperaturc.  For the
anncaling conditions to be repeatablc, chips are put into
rectangular borosilicate glass vials that hold 48 LiF
chips cach. These vials are slipped into a borosilicate
glass rack so they can be placed all al once into ovens
maintaincd at 400°C and 100°C.

Four LiF chips constitute a dosimcicr. The LiF
chips arc contained in a two-pan threaded assembly
madc of an opaquc ycllow acctatc plastic. A calibration
st is prepared cach lime chips are anncaled. The
calibration sct is read at the start of the dosimctry cycle.
The number of dosimcters and exposure levels are
determined for cach calibration in order to efficiently
usc aviilable TLD chips and personncl.  Each set
contains from 20 10 50 dosimcicrs. Thesce arc irradiated
al levels between 0 and 80 mR using an 8.5-mCi 137Cs
saurce calibrated by the Nalional Burcau of Standards.

A factor of 1 mrem (lissuc) = 1.050 mR is used in
cvaluating the dosimetcr data. This factor is the recip-
rocal of the product of the roenigen-to-rad conversion
factor of 0.958 for muscle for Y7Cs and of 0.994, which
corrects for aticnuation of the primary radiation beam at
clectronic  equilibrium  thickness. A rad-fo-rem
conversion factor of 1.0 for gamma rays is uscd, as rec-

\ommcndcd by the Intcmational Commission on

APPENDIX B

PROCEDURES FOR SAMPLING, DATA HANDLING,
AND QUALITY ASSURANCE

B-1

Radiation Protection.B1.B2 A mcthod of weightcd lcasi-
squarcs lincar regression is used to determinc the rela-
tionship between TLD reader response and dosc (the
weighting factor is the variancc).t?

The TLD chips used were all from the same pro-
duction batch and were sclected by the manufaciurcr so
that the measured siandard dcvialion in therme' mi-
nescenl sensitivily is 2.0% (0 4.0% of the mean al a
10-R cxposure. Al Ihe end of cach ficld cycle, whethzr
a calendar quarter or the Los Alamos Mcson Physics
Facility operation cycle, the dose al cach nciwork
location is estimated from the regression along with the
regression’s upper and lower 95% confidence limils at
the estimated value.Bs Al the end of the calendar ycar,
individual ficld cyclc doses arc summed for cach
location. Uncertainly is calculated as the summation in
quadrature of the individual uncertaintics.R’

Further details are provided in the TLD quality
assurance project plan.BS

B. Alr Sampling

Samples are collected monihly at 28 continuously
operating stations.B6  Air pumps with flow rates of
about 3 L/s arc used. Airbome acrosols are collected
on 79-mm-diamctcr nolystyrenc filters. Each filicr is
mounicd: on 2 cartridge that contains charcoal. This
charcoal is not routincly analyzed for radioactivity.
However, if an unplanncd felease occurs, the charcoal
can be analyzcd for any 1] it may have collccicd. Part
of the total air flow is passcd through a cartridge con-
taining silica gcl to absorb atmaspheric watcr vapor for
tritium analyses. Air flow rates through both sampling
cartridges are measurcd wilh rotameters, and sampling
times are recorded. The cntire air sampling train al
cach station is cleancd, repaired, and calibraicd as
nceded.

Two clean control lilters are uscd to detect any pos-
sible contamination of the 28 sampling filicrs whilc

they are in transit.  The cortrol filters accompany lhc/
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28 samphing filters when they are placed in the air
samplers and when they are retrieved. The control fil-
ters are analyzed for odioactivity along with the 28
sampling filices.  Analytical gesulls for the control
filiers are subiracted from the appropriate gross results
to vblain net dala,

Al once onssile  location. TA-59  (Station  30),
aithorne radivactivily samiples are collected weekly.
Airbone paniculisic maticr on cach filter is counted for
gross alpha and gross beta activines, which help trace
tempural variations in ragionuclide concenirations in
ambicnt air.  The same measurements are made
monthly on a filler from the E£spanola (Station 1)
regional air sampler.

On 4 quacierly hasis, the monthly filiers for cach
station arc cut in half. The filler halves are combined to
produce twe quarierly composite samples for cach
station. The first group is analyzcd for 2Py, 20.240py,
and “¥Am (on sclected filiers). The second group of
filtcr halves is saved for uranium analysis.

Filtcrs from the first composile group arc ignited in
platinum dishes, trcated with HF-HNO, (o dissolve
silica, wet-ashed with HNO,-H.0; 10 decompose
organic residuc, and treated with HNO,-HCY 10 cnsurc
isatopic cquilibrium.  Plutonium is scparaicd from the
resulting solution hy anion exchange. For )1 selected
sfations, amcricium s scparaicd by cation cxchange
from the cluant solutions eesulting from the plutonium
scparation  process.  The  putificd  plutonium  and
amcricium samples arc separated, clecirmdepensiled, and
mcasured for alpha-panticle emission with a solid-slate
alpha-deicction sysicm.  Alpha-panticle cnergy groups
assowiated with decay of 2Py, V29Py, and Am arc
intcgrated and the concentration of cach radionuclide in
its respective filter sample is calcutated. This technigue
docs not  differentiate between *“Pu and 9Py,
Uranium analyses by ncutron activation analysis (see
Appendix C) arc done on the sccand group of filtce
halves,

Silica ge) cantridges from the 28 air sampling sla-
tions arc analyszcd monthly for witiated water.  The
cariridges contain hlue “indicating™ gel to determine the
degree of Josiceant saturation.  During cold 1 mths of
low absolcte  humidity, sampling flow rafes  are
increased 1o ensure collection of cnough waler vapor
for analysis.  Water 1 disilled from cach silica gel
cantridge and an aliquot of the distillate is analyzed for

\Itilium by liquid scimillation ¢counting. The amount of

walcr ahsorbed by the silica gel is determined by the
difference belween welghis of the gel before and after
sampling.

Analytical quality control for analyses donc in the
air sampling program is dev:ribed in Appendix C. [n
bricl, both blanks and standards are analyscd in con-
junction with normal analytical procedures.  Aboul
10% of the analyses arc devoded 1o quality conlrol.

Further details may be found in the air sampling
quality assurance project plan.B?

C. Walter Sampling

Surface watcr and groundwalcr sampling stations
arc grouped by location (regional, perimctcr, vn-siic)
and hydrologic similarily. Water samples arc taken
once of twice a year. Samples from wells arc collected
after sufficicnt watcr has heen pumped of bailed 1o
cnsure that the sample is representative of the aquifer.
Spting samples (groundwater) arc collccied at the
dischargc point.

The watcr samples are collected in 4-L polycthylenc
hottles for radiochemical analyses. The J-L boltles arc
acidificd in the ficld with 5 mL of concentraled nitric
acid and then are retumed to the laboratory within a
few hours of sample cullectiom for filisation through a
0.45-um millipore membeanc filicr. The samples are
routincly analyzcd radiochemically for *H, ) V'Cs, tolal
uranium, 2%Pu, and 2"249Py_ as well as for grons alpha,
beta, and gamma aclivitics.  Sclcctcd samples are alwo
analyzed for 2¥Am, ®Sr, and accclerator-induccd
activation products. Analytical mcthadalogy and ils
quality assurwnce program are discussed in Appendix C
of this report.  Detailed container and preservation
nyuircments of the Health and  Environmental
Chemisiry Group (HSE-9) are documcnicd in
handhook. B4

Waicr samples for inorganic and organic chemical
analyses arc  collccted at the same time.  For mosi
samplcs for inorganic analyscs, three 1-L polycthy!lene
buttles arc collected, one with no additives. onc with
sulfuric acid, snd one with nitric acid 10 provide the
proper sange of prescrvatives for the standard list of
condituzaly. When rccessary additional conlaincrs
with apprapriate  pfescrvatives  arc coilected  for
mercury, cyanide, and sulfide analyses. For selected
samples additjonal glass conlaincrs arc collected for

organic analys . [7dls of container and prrMN'alicm/
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requiremients, and idenlification of EPA mcthodology

for cach analysis are conlained in the HSE-9
Handhook B4

Runoffl samples are analyzed for radionuclides in
solution and suspended sediments.  The samples are
filicred through a 0.45-pm filicr. Solution is defincd as
Huatc passing through the filter; suspended scdiment is

defined as the residue on the filter.

Further details may be found in the water sampling

quality asurance project plan.B?

1. Soil and Sediment Sampling

The soil sampling proccdure involves taking five
plugs, 75 mm (3.0 in.) in diamcicr and 50 mm (2.0 in.)
deep, at the cenler and cosners of a squarce arca 10 m
(33 1y on a side. The five plugs are combined to form a
single compasite sample for radiochemical analysis.

Sediment samples arc coliected froca dune huildup
behind bouldens in the main chaancls of perennially
flowing strcams.  Samples from the beds of intermit-
tently flowing strcams are collected by scouping a line
of uniform depth across the main channel. Rescrvoir
sediments are collecicd from a boat, using an Eckman
dredye. Boltom rescrvoir sediments are collected from
anarca IDem by 1S5cm (4in. by 6in.) 10 a depth of §
cm{Xin.).

Depending on the reason for taking a particular sojl
or sediment sample, it may be analyscd to detect any of
the following: gross alpha and gross beta activities,
™81, total uranium, 1V'Cs, 2Py, 2240py, MlAm, and
pessibly sclected aceckerator-induced activation prod-
ucts.  Moisture distilled from sail samplcs may be
analysed for *H.

Furthcr details may he found in the soil and
scdiment sampling qualily assurance plan.”?

F. Foodstufls Sampling

Lawal and regional prduce arc sampled anr - Hy.
Fish arc sanpled annually from teservoirs upnircan
and downstream from the Libotatory.

Produce and soil samplsy e collected Hom Loweal
gardens in the (4l of cach year.™” Facl predduce <
soil sample is scalcd 1n v Iabeled, plastic bag Sitmpdrs
arc refrigeraicd until pre pasation for chemical analy .-
Produce samples arc washed, as if prepared tor con-
sumplion; and quantitative wet, 7y, x f ok weighs

Y. ¥

are determined.  Sails are split and dricd al 100°C
(212°F) hefore analysis. A compleic sample bank ¢,
kept untit all radiochemical analyses afc complcted,
Waicr is distillcd from samples and submitted for tri-
tium analysis. Produce ash and dry soil are submiticd
for analyscs of 08§y, '*7Cs, total uranivm, '*Pu, and
8 1opy,

Al cach rescrvoir, hook and linc, trt linc, or gill
nets are used (o caplure fish.M?  Fizk, scdiment, and
walcr samples are transporied under ice to the
Labaratory for preparation. Sedimemt and walct sam-
ples arc submitied dircctly for radiochemical analysis.
Fish arc individually washed, as if for consumption,
and dissected.  Wel, dry, and ash wrights are deter-
mincd, and ash is submilicd for analysis of Sy, 1MCs,
total uranium, 2Py, and 192140Py,

Furiher information may be feund in the foodstulfs
sampling qualily assusance project pi.a. B

F. Meteorological Monltoring

Metcorological data were continuously gahered at
four instrumcniced towers Quring 1990, Data taken
include wind speed and direction, standard deviations
of wind specd and dircction, vertical wind speed and its
standard deviation, air and soil iemperature, rolative
humidity, solar and icricsitial radiation, precipitation,
and scnvible and cvaporative heat fluxces (vertical
transport).  Each variable is measured cvery 3 scconds,
A Dupper Acoustic Sodar is alse located al a towcr sile.
This instrument mcasures wind direction and speed,
vertical wind apced, harizomal and vertical wind
siandard deviations, and invers.on information at Y0 m
fevels up 1o 750 m. Fumally, four additional sites
maoenitos precipitation; one of these sites also measures
temperaturc and relalive humidity.

The 1ower and sadar data are averaged of su.nmed
over 15-minute inlervals.  Data are hransmiiled by
phonc line 10 a microcompuicr at the ccupational
Health Laboratory at TA-59. Charts f:om the four
precipliation sialions are picked up every weck.

Jex atidation of 1S-minule data is accomplished
with . I and manual screening techniques.
Compvrer i, incoming data for scasonahic-
re end cutixvhency. o : qte discarded. Other
e s jrodyse daily plots e “e and the sodar.
ronE ok dva et L additional
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problems with the instrumentation that might develop
belween calibrations.

Most  instrumenis calibrated  scniiannually,
including a thorough audit by an oulside contractor
once a year. The outside audit was performed in Junc
1901, B4

Further details on qualily assurance may be found in
the metenrological monitoring quality assurance project
plapht

pity

G. Data Handling

Mcasurements of radiochemical samples require
that analvtical or instrumental backgrounds be suh-
tracied to obfain net values. Thue nct valucs that are
lower than the minimum Jetecion limit of am analytical
technique (we Appendin L) are somctimes oblaincd.
Conscquenity, individusl measurements can rezull in
values of zero and acgative aumbers.  Although o
negalive value docs not represcnt a physical reality, a
valid long-term average of many mcasurcments can be
obtained oply if the very small and negative values are
included in the population calculations. B4

For individual measuremcents, uncefainlics are
teported as the sandard deviation.  These values are
asuwialed with the esimated variance of counting and
indicale the precision of the counts,

Standard Jeviations fot the station and group
(regional, perimeicr, on-site) means are calculated
using the following cquation:

where
ci w for sample i,

¢ = mean of samples from a given sMation or

group and,
N = numbcr of samples comprising a station of
Rroup.

This valuc is reposicd as the uncertainty for the
«alion and group means.

\_
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Collection of samples for chemical and radiochemi-
cal analyscs follows a sct procedure tis easure propet
sample collection, documentation, suhmitial for chemi-
cal analysis, and posiing of analytical results.

Before sample collection, the schedule and proce-
dures to be followed ate discussed with the chemist or
chemists involved with duing the analyses.  The
discussion includes

H. Quality Assurance

£ 4

number and type of samples;

type of analyscs and required [imits of deteciion;
proper samplc conlaincrs,

prcpatation of samplc containcrs with prescrva-
tive, if necded; and

sample schedule 1o ensure minimum holding time
of analyses to comply with EPA critcria.

The Laboratory’s Health and  Environmental
Chemistry Group (HSE-9) issues 1o the collector a
tlock of sample numbers (for example, R6.007]1) with
individual numbers assigned by the collector 1o an
individual station. These sample aumbers follow the
sample fram collcction through analyses 22d panting of
imdividual results,

Each number, representing a single sample, is
assigned to a particular station and is cnicred into the
collector’s log hauk. Aficr the sample is collected, the
date, time, temperature (if water), other pertinern)
information, and remarks are entered oppenite the sam-
ple number and station previously listed in the log
book.

The sample containcr is labeled with station name,
sample numbxr, dalc, and prescrvative, if added.

Afice the sample is collccted, it is delivered 1o the
Group HSE-9 scction Ieader, wha makes out a num-
bered request form  enlitled  "HSE-9  Analytical
Chemical Request.” The request form numbcr is also
enicred in the culleclur’s log book opposite sample
numbcrs submilted, along wilh the datc the samplc was
dclivercd to the chemist.  The analylical request form
scrves as an audit trail or “chaim-of-custody”™ for the
samplcs.

The analytical request form contains the (nllowing
information related Vo ownership and the sample prn-
gram submitied: (1) requesicr (i.c., ssmple collccten),
(2) program code, (3) samplc owner (ic.. progrm




LOS ALAMCS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

manager), (4) date, and (§) total number of saniples.
The sccond pan of the request farm contains (1) sample
nurmiber or numbees, (2) manix (c.g., waler), {3) types
of analyscs (i.c., specific radionuclide and/or chemical
canstituenls), (4) technique (i.c., analytical method to
be uscd for individual constituents), (5) analyst (i.c.,
chemist 10 perform analysces), (6) priority of samplc or
samples, and (7) remiaeks. Onc copy of the form goes
ter the collector for filing and the other copics follow the
sample.

Quality contral, analytical methods and procedures,
and limils of detection related 1o Group HSE-9°s
analytical work atre presenied in Appendin C.

The analytical resulls are retumed to the sample
collector, who posts data according 10 sample and sta-
tion taken from the log bk, These data sheels arc
included in the report and are used (o interprel data for
the repuon.

Furthcr details niay be found in the quality
assutance project plan fos cach program RDLIIN RIS

REFERENCES

Bl. . E. John and J. R. Cunningham, The Physics of
Radiobiolagy, thitd od. (C. C. Thomas,
Springficld, Ninvis, 1974).

B2. Inicmational Commission on Radiological Pro-
tection, “Profection Against lonizing Radiation
from Extcrmal Sources,” Intemational Commis-
sion on Radiological Protection Report No. 1S
(Petgamen Press. New York, 1970).

B3. P.R. Bevington, Data Reduction and Error Anal-
vus for the Physical Sciences (McGraw-Hill,
New York, 1969).

BS. M. G. Narella, “Experimental Siatistics,”
National Burcau of Standards Handbook 91
(National Burcau of Standards, Washington, DC,
19643).

\_

i35

BS. D. Tallcy, "Environmenial Thermoluminescent
Dasimetry Quality Assurance Program of the Los
Alamos National Laboratory’s  Environmental
Surveillance Group, HSF-8,° in "Environmental
Survcillance Group Qualily Assurance Project
Plans,” Los Alamos National  Laboratory
document LA-UR-87-1076 (Fcbruary 1987).

B6. T.C. Gundcrson, "Environmental and Emctgency
Responsce Capabilities of Los Alamos Scicatific
Laboratory’s Radiological Air Samipling  Pro-
gram,” Los Alamos Sciemific Laboratory report
LA-8379-MS (May 1980).

B7. T. Buhl, "Quality Assurance Plan fur the Radio-
logical Air Sampling Network, Los  Alamos
P.ational  Laboratery,” in  “Environmental
Survcillance Group Quality Assurance Project
Plans,” Los Alamos National Laboratory docu-
ment LA-UR-87-1076 (Fcbmary 1987).

Ba. M. C. Williams., “Handbook f(or Sample
Collection, Proservation, and Instrumcental Tech-
nigues,” Los  Alamos  National  Laboratory
document LA- 1 [738-M (Fcb. 1990 and updaics).

BY. A. Stokcr, "Quality Assurance Plan for Walcr,
Soil, Sediments, and Waicr Supply Sampling at
Los  Alamos  National  Laboratogy,”  in
"Environmental  Survcillance  Group  Quality
Aswurance Prajeet Plans,” Los Alamos Natienal
Laboratory document LA-UR-8"-1076 (scvision
2: January 1990).

BIN. ). G. Salaras, “Produce and Fish Sampling Pro-
gram of Los Alamos National Laboratory’s Envi-
tonmental Surveillance Group,” Lns Alames
National Laboratory report  LA-10186-MS
(September 1983).




125 ALANKS NATIONAL LABORATORY

ENVIRONMENTAL SUAVEILLANCE 1090

BIl. L. Sohel, "Quality Asswrance Project Plan

Fouodstuifs Monitoring at Los Alamos National
Laboratory,” in  “Environmential  Surveillance
Group Quality Assurance Project Plans,” Los
Alames National Laboratory document LA-UR-
K7-1075 (Fchruary 1987).

. Final Audit Repont for a Ninc Station Meieoro-

logical Monitoring Neiwork Operated by the
HSE-8 Group, Class Onc Technical Services,
Inc.. Albuquerque, NM (unpublished) Sept. 1),
1994,

1.6

B13. W.A. Olsen, "Mcicorolugical Quality Assurance
Program of the Los Alamus National Labora-

tory’s  Environmental  Surveillanee

HSE-8°, unpublished (1991).

B14. R. O. Gilbent, "Rccommendations Conceming the
Computation and Reporling of Counting Statis-
tics for the Nevada Applied Ecology Greup®
Battelie Pacific Northwest Lahoratories report

BNWL-B-368 (September 1975).

\

Group,




LOS ALAMOS NATIONAL LABORATORY

~

ENVIRONMENTAL SURVEILLANCE 1990

APPENDIX C
ANALYTICAL CHEMISTRY METHODOLOGY

Most an:lytical chomisiry services are provided by
the Laborstory’s Health and Envirorinental Chemistry
Group (HSE-Y). The HSE-9 <ample coordination scc-
tion functions as a working interface belween the group
and ils customers.  This section provides the reader
with presampling information in the arcas of sample
comaincrs, <ample volumces, and sample preservation
techniques. AlE simiples are delivered e sample coor-
dination  personnael and are then scheduled  and
provessed for proper distribution and amalysis.  The
processing of samples includes (1) validating aWl
samples for smnpling correciness and inlegrity, (2)
scheduling and labeling all samples for analysis, (3)
initialing internal chain-of-cusiody  procedures for all
samples, a~d (3) arranging for the proper disposal of
any unused pertions of senples.

A. Radioactive Constituents

Environmental samples are routinely analyzed fof
the following eadinaclive constifuents:  gross alpha,
beia, and gamma; isotopic plulonium; amcricium;
uranium: cosiun tritium; and strontivm.  Detailed pro-
ccdures have been published in this appendix in previ-
ous years'! and in the group’s Analytical Mcthads
Manual €2 Oceasiomally, other radionuclides from
specific sources are determined: "Be, *Na, K, Y!Cr,
“Co, *Zn, V'Rb, '*Ru, 1YCs, **Ba, **Eu, '“Fu, and
“Ra. Al but ““Ra are delermined by gamma-ray
spectromcetry on large genuanivm lithide  detectors,
Depending on the concentration and matrix, “**Ra is
ircasured by emanation of by gamma-ray speciromeiry
of its 214B; deeay product.  Uranium isatopic fatios
(FY*UU) are measured by peutran ~ctivation analysis
where precisions of 2577 arc adequate. More precise
work sequires mass spectromeiry.  Uranium ssotopic
ations are readily delermined in envisonmental matcrials
with precisions of 19 =27 gelative standard deviation,
at considerably reduced cont selative (0 ncutron acli-
vations by induciively coupled plasma mass spec-
tromctry (ICPMS).

\.

B. Stable Constiluents

A number of analytical methods are used for
various stable isolopes. The choice of method is hased
on many criteria, including the oprational state of the
instruments, time limitations, cxpested concentrations
in samples, quantity of sanple available, sanple
mairix, and Enviconnenfal Protection Agency (EPA)
regulations. Instrumcental techniques available include
niulfon activalion, atomic abcorplion, ion chromatog-
raphy, color  spectrophofomcetry  (manual — ans’
aulomatcd), polentiometry, combusiion  analysis,
ICPMS, and inductively coupled plasma atomic cmis-
sion spectrometry. Standard chemical methods arc also
uscd for many of the comman walcr quality fesis.
Atomic absarplion czpabilitics include flame, furnace,
cold vapur, and hydride gencration, is well as flane-
cmission spectrophotometry.  The methods used and
refctences [or Jdetermination uf vatious chemical con-
stituents arc summarized in Ref. C2. In 1986, the EPA
Rcgion V1 administralion granted HSE-9 limited
approval [/ alicmative fest proccdurcs for uranium in
drinking w7t (delayzd ncutron assay) and for chlotide
in drinking walcr anJd wastewalcr (flow injection with-
cul distillation). EPA approval for other modificd
mcthods is actively being sought.  HSE-9 is par-
ticipating in the EPA-aponsored study to cvalualc
ICPMS for  acreptance as  an  EPA-approved
mcthedolagy.

C. Orgsnic Cansiliuents

Environmental soil and water samples are analyzcd
using EPA proccdures outlined in EPA SW-846C" or
mudified procedurcs? thal mect QA criteria nuthined i
chaptcr one of SW-8346, as shown in Tablc C-I.
Mcihods  uscd  asc  supported by  documentcd
spikc/recovery studics, method and ficld blanks, malrix
spikes, surrogate spikes, and hlind quality controf sam.
ples.  Volatile arganics arc analyscd using nicthod
8260), SW-836. Tablcs C-2 and C-3 liw volatile organ.
ics on the larget list for water ard il samples,

)

/
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respectively. Semivolatile organics aie analy/ed using
mcethod 8270, SW-R46. Table C-4 is the targel list for
semidalalile organics in waler.  Soil-gas (pofc-gas)
monitoring 1s performed by collecling organic vapors
on charcoal, exiracting the charcoal with CS; and
analyzing the CS, extracts using gas chromalogra-
phy/mass spectrometry (GC/MS). Soil-gas target com-
pounds arc listed in Table C-5 and the Extraction
Procedure (EP) toxicity larget compounds arc lisied in
Tabic €-6.

Instrumentation  available  for  organic  analysis
inciudes  GCiflame  ionization  detector  (FID),
GCicicetron caplure detector (ECD). GC/MS, high
performance liguid (HPLC) with ubraviolet (UV) and
refewctive index detcctors, a fourizr iransform infrarcd
spectromeier, and a UVovisible  spectrophotometcer.
Sample preparation methods include:  Soxhlet catrac-
tion, ulirasonic  cxtraction, conlinuous  liguidiliguid
extraction, kuderna danish cuncentralion, rvaporative
blow down, and gecl permcation  chrematography
cleanup of xample cxtracts.

Organic mixed wasic analyses arc performed for
samples up 1o 100 oCi/g jsolidwsludges) or 100 nCyvL
(wlutions) alpha, heta, sv gamma.  Higher-level sam-
ples are analyzed on a casc-by-casc basis.  New
mcthods are being developed for routine analysis of
mixed waste greater than 1000 nCi/g (or nCiL). The
Laboratory’s capacity for mixcd wastc analyses will
increase in the summer of 1991 when mixcd wasite
analytical operations move o a dedicated facility.

. Analydcal Chemistry Quality Evaluatios
Yrogram

i. Introduction. Control samplcs are analyscd in
conjunclion with the normal  analytical chemistry
waorkload  Such samples consist of several gencral
Iypes:  calibration standards, reagent blanks, process
blanks, matrix blanks, duplicates, spikes, and reference
maltctials. Anzlysis of control samples fille twe necds
in analylical work: (1) it provides quality control oves
analytical provedures sor that pmblcms that might occus
can be identificd and comected, and (7) dala oblained
from analysis of control sampdcs permit cvaluation of
the capabilitics ol a panticulas analytica) technique to
dctermine a given clenient or conslitue under a
venzin sel nf circumsiances.

-

~

Blind quality control (QC) samples are disguised
and numbcred to resemble unknown samples in a sct,
and no altempt is madc to conceal the ideatity of the
open QC samples from the analyst. In neither case arc
the conceniralions of the analytes of inlcrest revealed
until after the data have beer formally reporicd.

These samples arc submitled to the laboratory ai
rcgular intesvals and are analyzed in assaciation wilh
other samples; tha: is, they arc not handicd as a unigue
scl of samples. Al Icast 10% of stablc constituent,
organic, and sclecled radioactive constilucnl analyscs
arc run as quality control samples using the maicrials
described above. A detailed description of our guality
assurance program and a complete lisling of our annual
results have been published annually since 1976.¢4

2. Radioactive Constltuents. [n addition o those
that arc preparcd intcmally, quality control and quality
assurance samples for radioactive constiluenis arc
oblained (rom outside agencics. The Qualily Assurance
Division of the Eavironmental Monitoring Sysicms
Laboratory (EPA, Las Vegas) provides water, milk, and
air filter samples for analysis of gross alpha, gross bela,
TH, ®K. Co, 8¥Zn, 051, 1®Ry, ], 1HCy, 'VCs, %Ra,
and 24Py as pant of an ongoing laboratory inter-
comparisun program.  The National Institute of
Standards and Technology (NIST, formerly the
National Burcau of Standards) provides scvcsal soil and
sediment s1andarC reference matcesials (SRMs) for envi-
roamental radioactivity. These SRMs arc centified for
“Co,™S1, 1Y7Cs, 220Ra, 2MPy, 2Py, 4Am, and scvcral
othes  nuclides. The Depanment of Encigy's
Environmental Mcasuremcenis Laboratory also provides
uality assurance samples.

Soil. rock, and ore samples ohiained from the
Canadian Geological Survcy are used for quality assur-
ance of uranium and thorium delerminations in silicate
matrices. Our own in-housc standards arc preparcd by
adding known quantitics of liquid NIST radioactivily
SRMs to Mank matrix macrials.

3. Stable Coanstituents. Quality assurance for the
slable constifucnt analysis program kv maintaincd by
analysis of certified or well-chasactcrized environmen-
1at materials. The NIST bhas a large set of silicate,
watcr, and bological SRMs.  The EPA disribulcs

/
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- and trace analysis waler standards.
nce materials have been oblained

<+ *:  United States Geological Survey.
1o . vam have been published

R alrol program for a specific
pination of many factors.
vt e calibration.” instrument
+osirument and/or recagents,
SRH L e isjon of results,
4tk Cenctorcents. Soil samples are
o v .ol volatile and semivolatile
peshicides, and herbicides for
under  the  Resource
Cousern o and Reer oty Act. Certificd matrix-
bar € referece materials vers aot available for these
analyscs, so stk solutiows of the analytes were pre-
parcd and spike § duesily on blank sail by the quality
B. .ausc hemogencily of the sample
conel ot boepsured, the enlire sample was analyzcd.
< gamic compounds are analyzcd by GC/MS
spiked in the microgram-pes-kilogram range.

The majority f water samples submitted duting
199 were cnvironmental compliance samples for the
analysis  of  pesticides,  herbicides,  volatile  and
semivolatile organic compounds, and poiychlorinaled
biphenyis (PCBs).  Mcthods were developed and
refined for in-house preparation of qualily conirol
samples  far  volalile  and  semivolatile  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 decommissioned trans-
formers. The remaining oil sampla. were envisoamen-
tal or indusirial hygicne samples taken from arcas of
possible  conlamination.

Quality conrol samples for PCBs were preparcd by
diluting EPA standards or by prcparing standards in
hexane from the ncat analyte. In 1he United States, the
only PCBs that have been found in transformers have
been PCBs 1242, 1254, and 1260. Samplcs submitted
for analysis have contsined only these PCBs, so they
have been used 1o spike quality control samples.

g w di
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Vacuum pump oil was chosen for the oil hase blank

after an cxperiment with various brands of motor oil
showed excessive malrix intcrfoerences.

S. Indicators of Accuracy and Precision.
Accuracy is the degree of difference between average
Icsl resulls and Irue results when the Talter are known or
assumned. Precision is the degree of mulual agreement
among replicalc mcasuremenis (frequently asscssed by
calculating the siandard devialion of a sel of dara
points).  Accu acy and precision are cvaluated from
results of analysis of reference matcrials. These resulls
(r) atc normalizcd 10 the known quality in the relference
maictial to permil comparison among reference malcri-
als of a similar matrix containing diffcrent concentra-
tions of the analyic:

, = Reported quantity
Known quantity

A mecan valuc R for a!l normalized analyscs 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 a
nonnal distribution of the population of analytical
determinations (V):

o Zilrn)
e

These calculaicd values arc prescnted as the HSE-9
“Ratio = Std Dev” in Tables C-7 and C-8. Thc mean
value of R is a measure of the accuracy of a procedure.
Values of R grealer than unily indicale a positive bias in
the analysis; values less than unity, a negative bias.

The sMandard deviation is a measure of nrecision.
Precision: is a function of ihe conceniration of analyic;
that is, as the ahsolufe conceniration approaches the
limit of detection, precision deferiorates. For instance,
the precision for some deierminations is quitc large
lecause many standards approach  the  limils

J
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of Jeteetion of & measurement. We address this issuc
hy calculating a new qualiiy assurance parametcr,

Re - Te[<196(5,) +(5.) .

where X, and X, arc 1he experimentally determined and
certificd or conscnsus mean clemental conceniralions,
respectively; and §; and S, arc the standard deviations
associated with X, and X,. An analysis will be consid-
csed ander contral when this condition is satisficd for a
certain clement in a given malrix.  Dctails on this
approach are prescnicd clsewhere. The percentage of
the tesds for cach parameter that fell within 22
propagaicd  standard  devialions  (under  control),
between 22 and 23 propagated standard deviations
(waming level), of outside 23 propagated standard
deviations (out of centrol) is shown in Tables C-7 to C-
23. A summary of the averall statc of statistical conirol
for analytical wark donc by HSE-9 is also provided in
Tablc C-22.

Tablc - C-23 summarizcs recovery inflormation nn
organic surrogalc compounds requircd for usc in the
EPA-Coniract Laboratory Progam protocol.  Table

ENVIRONMENTAL SURVEILLANCE 1900

~

C-24 summarizcs HSE-9's overall record of inceling
EPA SW-B46 holding limes for HSE-B samples during
1990. The dats include a1l <amples where holding
times were missed and the customer clected to cither
resample or accept the data as usahlc.  Tahle C-25
reports the incidence of false positive resulis for hank
QC szmplcs and false negative results for spiked QC
samples at the 98% conflidence fevel.

For most radinchemical and inorganic analyscs,
mose than 9% arc within 22 propagalcd slandard
deviations of the centified/consensus mean  values
(under control). Our performance an all classes of
norganic maltrices remained virtually unchanged since
1989, while improvement in  radiochemical
deierminations in biological malcrials was observed.
Unlottunalely, wur overall control of radiochemical
analyses in soils and silicates declincd over our 1989
tccord. This arca will be the focus of increased quality
assurancc/quality contral clforts in the future. Ovcrall
copiral - organic measurements in walcrs and silicales
improved markedly over 1989 and now over 90% of all
organic detcrminations are under control. Data on
analytical d~tection limits are given in Tuble C-26.
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Table C-1.
Method Summary (Organic Compounds)

3Industrial hygicne (IH).

Analyte Matrix Method® Technlque®
Volatile organic
compounds Air e GCMS
Sail 8260 PAT/GC/MS
Water 8260 PAT/GC/MS
EP< toxicity Soil 1310, 8080 GC/ECD
8150
. PCBs Water 606 GC/ECD
Soit 8080 GC/ECD
Oil IH 220 GC/ECD
Scmivolatile organic
- compounds Soil and waste 675 GC/MS

bGas chromatography (GC), purge and trap (PAT), electron capiure detection (ECD),
- and mass spectrometry (MS).

*Extraction procedurc (EP).

.5
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‘Table (*-2. Volatile Organic Compounds Determined

in Water by PAT Analyses
Representative
Limit of Quaniificstion

Compound CAS S ug/l.)
Chloromethanc 74-871-3 10
Vinyl chloride 75-01-4 10
Bromomethane 74.83-9 10
Chlorocthane 75-00-3 10
Acclone - 67-64-1 20
Trichlaroffuaramcihanc 75-69-4 s
1.1-Dichiorocthene 75-35-4 5
Mcthylence chloside 75-09-2 5
Carbon disulfide 75-15-0 5
1-1.2-Dichlorocthenc 156-60-5 s
1.1-Dichlatocthanc 75-34.3 L
c-1.2-Dicklosocthene 156-59.2 5
Bromochlogomethane 74-97.5 s
Chloroform 67-66-3 s
1.2-Dichlorcthane 107-06-2 5
1.1-Dichloropropenc 563-58-6 5
Vinyl acelalc 108-05-4 10
2-Butanonc 78-93.3 20
2.2-Dichloropropane 590-20-7 5
1.1.1-Trichlosocthane 71-55.6 5
Carbon tetrachloride 56-21.5 5
Benvzenc 71-43-2 5
1.2-Dichloropropanc 8-87-5 S
Trichlorocthenc 79-01-6 5
Dibromomethanc 74-95.3 5
Bromodichlaromethane 75-27-4 5
1-1,3-Dichloropropenc 1006-10-26 5
¢-1,3-Dichloroprepene 1006-10-15 5
1.1,2-Trichloroethane 79-00-5 5
1.3-Dichloropropane 142-28-9 L)
Chlorodibromomethane 124-48-1 5
Bromoform 75-25-2 5
4-Mcthyl-2-pentanone 10-81-1 20
Toluenc 108-88-3 5
2-Hexanonce 59-17-86 20
1,2-Dibsomomcthanc 74.95.3 5
Tetrachloraethene 127-18-4 5
Chlorobenzenc 108-90-7 5
1,1.1.2-Tetsachlorocthanc 630-20-6 s
1-Chlosohexane 544-10.% 5
Ethylhenscne 100-41-4 5
m.p-Xylenc (iotal) 108.38-3 + 106-42-3 ]
o-Xylene 95.47.6 5
Styrenc 100.42.5 s

.6
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Table (-2 (Cont)
Representative
Limit of Quantification
('ompound CAS S (u/l)
1.1,2.2-Tetrachlorocthane 79.34-5 5
1.2,3-Trichloropropane 96-184 5
Isopropylbenzenc 98-4#2-8 s
Bromobenzenc 108-86-1 s
a-Propylbenzene 103-65-1 5
2-Chloretalucne 95-49.8 5
4-Chlorololucne 106-43-4 5
1,3.5-Trimcihylbenzenc 108-67-8 s
tert-Bulyibensene 98-06-6 5
1.2 4-Trimethylbenzcnc 95.63-6 S
sec-Butylbensene 135-98-8 5
1.3-Dichlorobenzene 541-73-1 5
1.4-Dichlorobenzene 106-46-7 S
p-Isopropyholucne 99.87-6 5
1.2-Dichlorobenzene 95-50-1 s
n-Butylbcnsene 104-51-8 5
1.2-Dibrome-3-chloropropanc 96-12-8 10
1.2.4-Trichlorobenzene 120-82-1 N/A
Naphthalene 91.20-3 N/A
1.2.)-Trichloroben/senc P71.61-6 N/A
Hexachlorobutadienc #7-68.3 N/A
Dichlotadifluonomcihane 75-71-8 10
Trichborotrifluorocthanc 76-13-1 s
Indomethane 74-88-4 s
2-Chlorocthylvinylether 110-75.8 50
Acrylonitrile 107-1341 160
Acrolcin 107-02-8 100

Column: Supelco SPB-5 60m = 0.2S mm x 1.0 am. Limits of detection estimated
by m.inimum signal required to yield identiflat fe niass spectral scan.

.7
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‘Tabie -3, Volatile Organic Compounds Determined in Solids

by SW-546 Method 8160
Limit of Quantification
Compound CASS (mg/kg)*
Chloromcthanc 74.87-3 10
Vinyl chloride 75-01-4 10
Bromomcthane 74.83-9 10
Chiorocthane 75-00-3 10
Acclone 67-64-1 20
Trichlorofluotomethanc 75-69-4 5
1.1-Dichlorocthenc 75-35-4 5
Meihylcne chloride 75-09-2 5
Carbon disulfide 75-15-0 5
1-1,5-Dichlorocthenc 156-60-5 5
1.1-Dichlorocthanc 75-34.3 5
- ¢-1.2-Dichlotocthenc 156-59.4 5
Bromochloromethane 74-97-8 s
Chloroform 67.66-3 5
1,.2-Dichlorocihanc 107-06-2 5
1.1-Dichlotopropenc 563-58-6 5
Vinyl acelate 108-05-4 10
2-Butanone (MEK) 78-93.3 20
2.2-Dichlosopropanc 590-20-7 5
1,1,1-Trichlorocthane 71-55.6 s
Carbon teinachloride $6-23.5 5
Benzene 71-43-2 5
1.2:Dichloropropanc 78-87-5 s
Trichlorocthene 79.01-6 s
Dibromomcthanc 74-95.) 5
Bromedichloromethane 75-27-4 ]
t-1.3-Dichloropropenc 1006-10-26 s
¢-1.3-Dichleropropene 1006-10-15 L)
1.1.2-Trichlorocthanc 79-00-5 5
1.2-Dichoropropane - 142-28.9 S
Chlorodibromomethanc 124-48-1 5
Bromaform 78-28.2 5
4-Mcihyl-2-pentanone (MIK) 10-81-}1 20
Toluene 108.88-3 s
2-Hexanonc 59-17-86 20
1.2-Dibroyaomethanc 74-95.3 s
Tetrachlosocthenc 127-18-4 s
Chlorbenscnce . 1OR-90-7 5
1,1,1.2-Teirachlatncthane . 630-20-0 s
1-Chiorohexane $44-10-5 s
Ethylbeazene 100-41-4 5
Mixcd Xylene (total) 1330-20-7 L
Styrene 100-42.5 5
1,1.2.2-Tetrachlotacthanc 79.34.5 b 1

~
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Table C-3 (Cont)

Limit of Quantification

Compound CAS S (mg/kg)*
1.2.3-Trichloropropane 96-18-4 5
Isopropylbensene 98-82.8 s
Bromobenzene 108-86-1 5
n-Propylbensenc 103-65-1 S
2.Chlorotolucne 95-49.8 s
4-Chloroiolucne 106-43-4 S
1.3.5-Trimcthylbensenc 108-67-8 5
ter1-Butykhenzenc 98-06-6 S
1,2,48-Trimcthylbensenc 98.63-6 s
sec-Butylbenszenc 135.98-8 ]
1,.3-Dichlorobenzenc 541-73.1 5
1.4-Dichlorobenzene 106-46-7 5
p-lsopropyliolucnc 99.87-6 5
1.2-Dichlorobensenc 95-50-1 5
n-Butylhensenc 104-51-8 S
1.2-Dibroma-3-chlorapropanc 96-12-8 10
1,2.3-Trichlorobenzenc 120-82-1 - N/A
Naphthalenc 91-20-3 N/A
1.2.3-Trichlorobensenc 87-61-6 N/A
Hexachlorobuladicne 87-68-3 N/A
Dichloredifluonomcibanc 75-71-8 10
Trichlorotriflunrocthanc 76-13-1 L)
lodomethanc 74-88-4 L)
2.Chlorarcthylvinylether 110.75.8 50
Acrylonitnic 107-13-1 100
Acrolcin 1n7-02-8 100

3Column: 60 m x 0.32 mm SPB-$ fuscd silica capillary, using a methanolic pasti-
tion with purge and trap. Limits of quantification are calculated from the intercept
of ihe extemal calibration curve using a flame-lonization detector.

~
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Table C-4. Semivolatlile Organics in Water

Limit of Gusntification
Compound CASS (mg/l.)
N-Nitrosodimethylamine 62.75.9 10
Aniline 62-55-3 10
Phenol 108-95-2 10
bis(-2-Chlorocihyl)cther 111444 10
2-Chlorophenol 95-57-8 10
1.3-Dichlorobenscnc 541-73-1 10
1,4-Dichlorubenzene 106-46-7 10
Benzyl alcohol 100-51.6 10
1,2-Dichlorobenzcnc 95-50-1 10
2-Mcthylphcnol 95-48-7 10
bis(2-Chloreisopropyl)ether 39638-32-9 10
4-Mcihylphenoi 106-44-5 10
N-Nitroso-di-a-propylamine 621-64-7 10
Hexachlorocthane 67-72-1 10
Nilrobenzene 98-95-3 10
Isophoronc 78-59-1 10
2-Nitrophcaol 8R8-75-5 10
2.4-Dimcthylphenol 105-67-9 10
Benzoid acid . 65-85-0 10
biy(-2-Chloracthoxy)methane 111-91-1 10
2.4-Dichlorophenol 120-83-2 10
1,2,4-Trichlorobenzenc 120-82-1 10
Naphthalenc 91-20-3 10
4-Chlaroaniline 106-47-8 10
Hcexachlorobutadicne 87-68-3 10
4-Chloro-3-mcthylphcnob . 59-50-7 10
2-Mcthylnaphthalcene 91-57-6 10
Hexachlorocyclopentadicne 77474 10
2.4.6-Trichlorophenol A8-05-2 10
2,4.5-Trichlotophenol 95.95-4 10
2-Chloronaphthalence 91-58-7 10
2-Nitroaniline 88 744 10
Dimcthyl phthalate 131-11-3 10
Accnaphthylcne 208-96-8 10
3-Nitroanilinc ' 99.09-2 10
Accnaphthenc 83.322.9 10
2.4-Dinitrophenol 51-28-5 10
4-Nitrophenol 100-02-7 10
Dihenzofuran 132-64.9 10
2.4-Dinitrdolucne 121.14.2 10
2.6-Dinitrtolucne 606-20-2 10
Dicthylphihalatc R4.66-2 10
4-Chlorophenyl-phenylether 7005-72-3 10
Fluorenc 16-73-7 10
4-Nitroaniline 100-01-6 10
4.6-Dinitro-2-methylphennl §34-52-1 10
N-Nitrosodiphcnylamine f6-30-6 10

Cn
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Table (-4 (L vu)

LOS A2, NATIQMAL LABUFA 7 - ¢
VIRVERLANCE s,

Limic ¢1)usatiflestion

Compound CAS ® vyt .
Azobenzenc 103-33-3
4-Bromophenyl-phenylciher 101-55-3 14y
Hexachlorobenzenc 118-74-1 M
Penatachlorophenol 87-86-5 7]
Phenaathrene $5.01-8 10
Anthracene 120-12-7 L
Di-n-butylphhalaic 84-74-2 P
Fluoranthene 206-44-0 ]
Benzidine 92.37-5 T
Pyrene 129.00-0 N
Butyibenzyiphthalaie 85-68.7 i
3,.36-Dichlcrobenzidine 91-94-1 Hy
Benzo(a)asthracene 56-55-3 1Y)
bis(2-Erhylhexyhphthalaie 117-81.7 1y
Chrysenc 218.01-9 1y
Di-n-octvi phthalate 117-84-0 10
Benzo(h)Tuoranthenc 205-99-2 10
Benzo(k)fluoranthene 20708-9 i
Benzo{a)pyrene 50-32-8 10
Ind ne(1.2.3-cd)pyrene 193-39.5 o
Dibenzo(a, S)anthracene $3.70-3 [
191-24-2 10

Benzo{g.h.i)perylene

Tahle C-5. Volatiles Determined in Aly (Frrre (iasy

Compound CAS # imgituber
- Chiorofotm 67-66-3 BhH
1.1,1-Trichlorocthanc 71-56-6 (1]}
Benzenc 71-43.2 RU
Carbon tetrachlnride 56-23.5 Al
Trichosoethene 79-05-6 &t
Toluene 108-88-3 N H
Tetrachlorocthene 127-18-4 Ry
Chlotobensenc 108-90.7 L
Ethylbenzenc 100-41-4 8.0
o-Xylkne 95-47-6 8.0
m,p-Xylence (total) 108-38-3 + 106-42-3 BU
1.2,4-Trimeihylhcazene 95.63-6 At
Bromobenzene 108-5%6-1 b
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Table C-6. Extrac.ion Procedure Toxiclty of Organic Contaminants

Maximum Representative
Concentration Detection 1 imits
Contaminant (mg/l.) (mg/1.)®
Endrin (1,2,3,4,10,10-Hexachlora-6 i 0.02 0.006
T-epovy-1,4,4a.5.6,7 M 8a-octahydro-1
Lendo, ends) 5. 8-dimcthanonaphthalcne)
Lindai 04 0.0002
(o oy, . ' rocyclohesane, gamma isomer)
Mcthoxychlior (1,1, 1-trichloro- 10.0 0.004
2.2-bis(p-methoxy phenyl)ethanc)
Toxaphene 0.5 Nn.020
‘technical chlorinated camphene, 67-69% chiotine) ‘
2.4-D (2.4-dichlosopk :noxyacetic acid) 10.0 omé
24.5.TP (Silvex) 1.0 0.005

{ 2.4.5-trichlosophenoxypropionic acid)

AColumn: 30 m x 0.32-mm SPB-5 fuscd silica capillary. Detection limit is calculated as fous
limes the gas chramalography background noisc found when an clectron eaplure delector was
used, '

~
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Table C-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 30 HSE-9
Analysis QC Tests (%) (%) (%) Ratio 2 Std Dev
As 10 90 10 - 1.062 0.13
B S 100 — — 0.91 2008
Br 3 100 —_ —_— 1.1020.11
Cd 3 100 — —_ 1.0320.08
F 13 100 —_ —_ 1.052021
Hg 1 100 —_ — L1t
Li 1 100 —_ —_ 0.86
1) 10 100 —_ , — 1.052008
Tahle ("-8. Summary of HSE-9 Quality Assurance Tests for 1990
(Stable Flement Analyses in Filters)
Under Control Warning Out of Control
Number of <20 2-30 >30 HSE-9
Anslysis QC Tests %) (%) (%) Ratio s Std Dev
Be 15 87 13 — 0.85 2 .32
u 43 9 2 2 1.04 2 0.08
Table ("-9. Summary of HSF-9 Quality Assurance Tests for 1990
(Stable Flement Analyses in Bulk Materials)
Under Control Warning Out of Coatrol
Number of < =30 >3 HSE-9
Ansiysis QC Tests (%) (%) (%) Ratlo = Std Dev
| Flashpoint 2 100 —_ —_ 0.99

/
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Table C-10. Summary of HSE-9 Quality Assurance Tests for 1990
(Stable I'lement Analyses in Sull)

LOS ALAMOS MATIOMAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

tUinder Controf Warning Out of Cantrel

Number of <l 2-3a *»d HSE-9
Analysis QC Tests (%) (%) (%) Ratio £ Sid Dev
Ap 55 95 2 4 9.60224.32
Al L2} 96 p 4 { LOD 2 004
As 91 00 — —— 1.262 1.5
Au 44 [} — — 1.142027
B 7 43 e §7 1.80 2 1.42
Ba 125 89 4 7 096 2 0.26
Be 24 67 21 13 098 2 0.68
Bi 1 100 —_— RE U
Br 44 95 ] —— 1.05 20018
Ca 83 94 5 1 0982 0.14
Cd 20 95 —_ s 1492213
Ce 79 %9 —— n 191253558
L& | 69 2 ] 6 10 1.1720)3
Co 96 0 $ 5 0942024
Cr 111, 92 ] 7 1.0620.29
Cs 9 ™ 7 3 1422200
Cu jor 98 —_ 2 1.0 2033
I, 7} 04 ) 3 1102045
ts 1 {1 ]] — o 4.60)

) &9 9y 6 | 1012039
f 7 A - o 1052004
. Rr3 ! i — 0.98 s 0.O7
fix s If 4 — L0237
Hde ' L — — 492 .

- Oc t i — 88D
sy 4 Py — J— 0952004
i 19 Y6 - 4 0.98 £ 0.21
My o2 9 | — 2382518
fin f 111 1) — e im
} I o 3 — 0AL s 016
fn ¥ 100 — — —_
K 93 U1 2 — 092008
L 75 sS s 9 097203
Li 4 1 e — LM20.75
{lu 62 95 5 — 1.06 2 .43
Mg K6 84 12 s 090 20.11
Mn 9% ny 9 2 108 2 0.10
Mo 5 HT T - ~— 0.58
Na Kl W) 1 p— 140 £ 0.06
Nb 1 - oN 10 nim
Nd 64 i1 ] k | 1.262 058
\ Ny 2 16 DM 2018
~.

¢

14
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/ ‘Fahle C-10 (Cont)
Under Control Warning Out of Cantrol
Number of <20 230 >3 HSE-Y
Analysis QC Tests (%) (%) (%) Ratio £ Sid Dev
Ph 36 HED — — 1032023
Pr 1 100 — — 4.24
Rh 9 98 2 — D98 £ 0013
Sh 89 RS 12 2 (.89 2033
Sc 78 90 —_— 10 (U 2039
Se 61 97 3 —_ 3272439
Sm 72 93 4 3 1.05 2 .30
Sn ) 1 100 —_ _— 4.23
Sr 91 97 3 — 1.152 031
Ta 71 Kil _ ‘ — (199201}
™ 57 U T - - 0932145
Te | 1/ ] -—_ - _—
Th 95 92 3 1 .99 2.0.55
Ti : 93 98 2 o 1.0 2 026
T 6 N3 - 17 1002010
Tm 1 11t} — — iy
TSS (total
suspended solids) 1 10 - — (0.5¢
U 2984 6 3 } .96 2 0.10
\% %, 97 1 2 0942 0.1}
w 52 94 —_ 6 1202146
Y ] 11 4] — — 2.0
Yh 4 . 12 83 1} 6 1.16 2 0.6
In ‘ 96 93 ! 6 1.09 2 (146
5 9 1472092

Z ™ 56
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Fable C-11. Summary of HSE-9 Quality Assurance Tests for 1990
(Stable Element Anslyses in Walter)

N

Under Control Wamning (ut of Control
Number of <20 2~30 >»3o HSE-9
Analysis QC Tests (%) (%) (%) Ratio 2 Std Dev
Ag 262 97 | 2 1.0224.14
Al 126 N 2 6 1402 1.70
As 238 %6 ). 1 1.0420.14
Ay 8 100 — —_ —_
B 75 99 — | 1.01 2 0.05
Ba 320 98 1 1 1.0 £ 0.08
Be 175 98 2 —— t.0520.13
Bi 8 100 —_ -_— —_
Br 13 46 8 ¥ 1.2J20.3)
Ca 67 . U] 9 —_ 1.1720.08
Cd 303 oo —_ - 1.01 2009
Ce 8 100 — -— —
Cl 85 98 | 1 1.0320.12
CN 115 89 9 J 0.86=20.11
Co 27 1o — — 1.08 20.32
conr 30 100 — -— 1.03=0.14
~ Comductivity 65 82 12 6 0.91 20.07
Cr 288 7 3 —_ 1.0720.16
Cs 8 100 — — -—
Cu 190 9% 2 3 1.05 2024
Dy 8 100 -— —_— _—
Er 8 100 —_ —_ -—
Eu 8 1no — -—_ —_
F 103 100 — —_— 1.4 20.10
Fe 83 98 - 2 1.0220.10
Ga 8 100 — — —
Gd 8 , 100 — - —
Ge . 8 100 _— — —_
Hardness ¥ 98 2 — 1L.13z0M?
Ht 8 100 — — -
Hg 150 98 2 — 0.9920.11
Ho 8 100 — — —
In 8 100 —_— —_— —
Ie 8 100 —_ —_ —
K 63 100 — — 1.02 2 0.06
La 8 100 — - -
Li 14 100 _— - 1.0420.08
la R 100 — — -—
Mg R4 10 | — —_— 1.4 2007
Mn 99 C ] ! 1 1.0820.19
Mo a3 43 3 1.08=20.19

~
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‘Table C'-11 (Cont)

Under Conirol Warning Out of Control
Number of <o 2=-da >3y MHSE-9
Analysie QC Tests (%) (%) (%) Ratlo 2 Std Dev
Na b GR -2 - 1.1220.06
Nb 8 100 —_ —_ —_—
Md 8 100 —_ -— —_—
NH\-N 47 96 2 2 NDI9R =013
Ni 208 99 | —_ 1.03 20.16
NOL-N 5 100 — — 0.9220.14
NO,-N 101 92 8 - 1.0020.09
Oil/grcase 14 100 — — 0.9220.08
P 77 92 6 1 097 =2 0.47
Pd 324 97 3 1 1.022017
Pd 8 100 — —_— _—
pH 290 100 - — 1.01 2 0.02
Po,-P L1 95 5 - 0.86 2 0.20
Pr 8 100 — —_ —_
] 8 100 - —_ _—
Rhb 8 100 _ _ —_—
Rh B 100 — - —
Ru 8 100 —_ — —
SL 100 97 — 3 1.0220.16
Sc 197 100 —_— -— 1.012010
Sin2 N 100 — —_ 1002004
Sm L 100 _— — —_
Sn 15 100 -~ —_ 1.08 £ 0.07
Sa, 82 96 4 — 1.1920.13
Sr 2] 99 | — 0.99 2 D.0G
Ta 8 10 -_— -—_ -
Total alkalinity 64 95 2 3 0.99 2 0.09
Th 8 100 _— — -—
TDS (1otal
dissolved solids) - 57 86 7 7 0982020
Te 8 100 — — —
Th 8 100 — —_ —
Ti k]| 100 — —_ 1.06 2 0.30
1) 165 -9 4 1 1.1 2020
Tm 8 100 - — —
TDS (toral
susperkicd solids) 9% 4 _ 0862010
U 276 97 | P 0992012
A\ L\ 9 b ) 5 098 =018
w ] 100 — ~ —
Y 9 #9 — 11 —
Yb 4 1 — —_— —
162. 4 ) 2 1.0320.28
R 100) — — —

17

~
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Table C-i2. Summary of HSE-9 Quality Assurance Tests for 1990
{Radiochemical Analyses in Biologicals)
Under Control Warning Out of Control
Number of <hs 2-3a »30 HSE-9
Analysis QC Tests (%) (%) (%) Ratlo 2 Std Dev
As 10 ; 9% 10 — 1.06= 0.13
B 5 100 e — 0912008
Br 3 100 . — — 1.1020.11
Cd 3 100 e — 1.03 2 0.08
F 13 100 — — 1.052021
Hg 100 — — 1.1
Li 1 100 e . — 0.86
U 10 100 o : s 1.05 2 0.05
Table C-13. Summary of HSE-9 Quality Assurance Tests for 1990
(Radiochemical Analyses In Filiers)
Under Control Warning Out of Control
: Number of <20 2-30 >30 HSE-9
Analysis QC Tests (%) (%) (%) Ratio 2 Sid Dev
" Alpha 108 100 _ - 0.90 2 0.06
YAm 16 75 25 — ORS2003
Beta 95 100 e — 0.84 £ 0.02
Bspy 17 100 — - 0.9220.10
3%py 17 100 - — 1.15 2 0.06
Table C-14. Summary of HSE-9 Quality Assurance Tests for 1990
(Radiochemical Analyses ia Soil)
U'nder Control Warmning Ovt of Cor e
4 Number of <o 2-30 30 HSE-9
Analysis QC Tests (%) (%) (%) Ratio s Std Dev
Alpha 3 s 28 —_ 1.19-0.78
AN 12 s 17 8 0.8920.29
Beta 4 50 25 28 1.4320.M
vics 66 82 14 s 1.06 £ 0.63
Gamma 6 100 —_— —— 1.10
H 21 7 14 10 0.94 2 0.06
Sy 16 94 6 — 09520.14
Fpy 16 94 ) - 0.97 2 009
-~ SR 29 59 21 21 0.8820.35
it T 15 ]7 13 —_ 0.97 2 0.05

~

/
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Table 17-15. Summary of HSE-9 Quality Assurance Tests for 1990
(Radiochemical Analyses in Urine)

tinder Control Waming QOut of Conirol
Number of <25 -3¢ »30 HSE-9
A_i'l_ll’!ls QC Tests (%) (%) (%) Ratio = Std Dev
MiIAM 4 75 — 25 1.66
] 180 98 —_ 2 0.95 2 0.09
23py 11} 9 1 —_ 1.0920.15
3%y 1ns 97 2 2 1.0820.17
sy 70 89 9 3 0.85 2 0.08
Bay % 69 15 17 0.8 2 0.14
Table (.16, Summary of HSE-9 Quality Assurance Tests for 1990
(Radinchemical Analyses in Water)
Under Control Warning Out of Control
Number of <2 2-30 >3lo HSE-9

Analysis - QC Tests (%) (%) (%) Ratio = St1d Dev
Alpha 70} o 1 -— 0992022
M Am 76 100 —_ - 0992 0.08
Beta 703 98 | | 0.98 2 0.35
$Co 25 100 -— -— 1.3720.21
Co 50 100 _— _— 0952 0.11
14Cy 1 100 _— —_ 0852009
13°Cy 117 98 3 | 1.0520.17
Gamma 48 90 8 2 1.21 2 0.22
H 359 99 — — 0.94 2007
HMn 48 100 - _— 1.12:0.:3
2INa 48 100 -— -_— 0.96 2 0.03
238py - 63 97 2 2 088 £ 0.04
239py 63 98 — 2 09420.15
1%Ra 27 85 — 15 0.9720.19
bl 74 8 88 13 -— 09010.10
Wiy 2 100 —_ —_ 1.0720.12
sy 52 100 - — 05820.19
5.8y 136 100 — — 1.00 2 0.05

~

.4
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Tabt: (*.17. Summary of HSE-9 Quality Assurance Tests for 1990

(Organic Aaalyses in Fliters)

U!nder Control Warning Out of Contrel
Number of 249 ~ »30 HSE-9

Anslysis QU Tests (%) (%) (%) Ratio 2 Sid Dev

Mixcd-Aroclor .70 94 4 1 0.9720.2)
“Aroctor 1242 70 96 ) 1 0952028

Aroclor 1254 70 100 —_ -— 1.0520.27

Aroclor 1260 70 9 1 — 0972019

Tshle C-18. Summary of HSE-9 Quality Assursnce Tests for 1990
(Oeganic Analyses In Bulk Malerials)
Under Control  Wamning  Qut of Control
Number of <20 2-30 >30 HSE-9

Analysls QC Tests (%) (%) (%) Ratlo 2 Std Dev

Acenaphihene 1 100 - — —_

Accnaphthenene 1 100 —~ -_ —_

Acclonc ] —_— - 100 -

Aniline 1 100 - —_ -

Anthiacene i 100 —_ _— —

Mixcd-Araclor 41 98 2 2 0842015

Arovior 1242 4] 100 - - 0.88 2 0.09

Aroclor 1254 4] 1nn —_— -— -

Aroclor 1260 41 95 2 081 20.18

Azobensenc 1 100 -~ -_

Benzene 1 100 —_ — —

m-Bensidine | 100 . -— -—

Benso[a|amhracene i 100 —_ -_ —

Bensofalpyrence 1 100 —_— - -

Bensofbjfluoranthene | - - 100 —_

Bensof g hifperylenc 1 100 — - —_

Bznsofk[fuoranthene ! — - 100 —

Bensoic acid 1 100 —_— — —_—

Bensyl alcohol | 100 —_ — -—

Bis{2-chloracthoxy)methane 3 100 -— -— —

Biy-chlarocthyl)cther | 100 -— -— -_

Biy( 2-chlaroisopropylether 1 100 -— -— -_

Biy2-cthylhexyl)phhalaiz | 100 - - 0.92
Bromobenscne ! 107 —_ —_ —_

Bromochlaromethare | 100 _— - -

Bromadichloromethanc | 100 —_ — —

Bromolorm } 100 - — —

Bromoemcihanc I 100 -_— —_

.20
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Table C-18 (Cons)

Under Control

Waming  Out of Control

Qbichlomsnopcm

10y

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 1 100 - —_ -
scc-Butylbenzene : 100 - —_ -
tert-Butylbenzene | 100 — —_ -
Butylbenzyl phihalate 1 100 - - -
Carbon disulfide | 100 — —_ 231
Carbon tetrachloride 1 100 e —_ —_
4-Chloro-3-methylphcenol 1 100 - —_ —
4-Chloroaniline 1 100 -— —_ -—
Chlorobensenc 1 100 — —_ -
Chloradibromomethane I 100 - —_ —_
Chlotocthanc | 100 — -— —_
Chlosoform 1 100 —_ —_ —_
Chlotamethane | 100 — —_ —_—
2-Chloronaphthatenc 1 100 - —_ —_—
o-Chlorophenol 1 100 - — -—
4-Chlarophenylphenyl cther | 100 - - -
o-Chlototolucne 1 100 - —_ —
p-Chlototolucne 1 100 —_— —_— -
Chrysene } 100 - - -—
Di-n-butyl phihalate 1 100 - —_— —_—
Di-n-octyl phihatate ] 100 -_ - -
Dibensofahjanthracene 1 100 - - -
Dibensofusan | 100 — -— -
1.2-Dibromo-3-chlotopropanc | 100 —_ — -
1.2-Dibromacthanc | 17 4) -— - —
Dibromomcthanc 1 1090 - — —
o-Dichlorobensene (1.2) 2 100 —_— — —_
m-Dichlotobenszne (1,3) 2 100 -— — —_
p-Dichlorobensene (1,4) 2 100 -— - -
3,3°-T chlorobenrsidine | 100 - - —_
t.2-Dichlarocthane i 100 - - -_—
1.1-Dichlotocthanc ! 100 — - 1.37
1.1-Dicklorocihenc | 100 -~ —_— -
trans-1,2-Dichlorocthene 1 100 -— —_ -
cis-1,2-Di-Morocthylcne ] 100 - -— -
2.4-Dichtosophenol ] 100 —_ -— -
1.3-Dichloropropanc 1 100 —_— —_ —
2,2-Dichloropr.spance 1 100 -— - —_—

| 1.2-Dichloropropanc ! 100 —_— - -

1

~
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Table (C-18 (€ont)
Ulnder Control  Wsarnilag  Oul of Control
Number of <20 2-30 30 HSE-9
Analysis QC Tests (%) (%) (%) Ratfo = Std Dev
trans-1,3-Dichloropropenre 1 100 _ —_ 1.89
cis-1,3)-Dichloropropenc 1 — — 100 0.40
Dicthyl phhalate 1 100 — —_— —
Dimecthyl phibalate 1 100 — -— —_
24-Dimcthylphenal 1 100 —_ - —_
2.4-Dinitrophenal 1 100 - — .-
2 4-Dinitrotolucn : 1 100 — -— --
2.6-Dinilrotalucr.e 1 100 —_ -_— -—
Ethylbeasenc 1 —_ —_ 100 012
Fluoraathenc 1 100 — -— —_—
Fluoreac 1 100 — -— —_
Hexachlorobenzene 1 100 — -— _—
Hexachlorobutadiene 2 100 — -_— -—
Hcxachlorocyclopentadicne 1 100 —_ o -—
Hexachlorocthane 1 100 —_— -— —
2-Hexanonc 1 — -— 100 0.18
Indeno[1.2,3-cd|pyrenc 1 100 —— -— -_
Isophoronc 1 100 —_ -— —_
Isopropyibensenc I 100 - — -—
4-Isopropylwiucne | 100 —_ -_— —
4-Mcthyl-2-pentanone 1 100 -— -— -_—
2-Mcthyl-$.6-dinitrophenol 1 100 —_— -— —
Mcihylenc chloride 1 - —_ 100 —
2-Mcthylnaphihatenc } 100 - — -
4-Mcthylphenol 1 100 - — —_
2-Mcthylphenol 1 100 -— — -
Naphthalcac 2 100 — —_— —_
it s dine I 100 = —_— —_
4-Nitnaiitine 1 1 —_ -— —
1 N zeoopidine ] 13 7] —_ — —
Nittobensene | 100 —_ -— —_
2-Nittophenol 1 H — -_ -—
4-Nitropheaol | 1) —_ -_— —_
N-Nitrosadi-n-propylamine ! 100 - — -
N-Nitrosodimcthylamine ! nn —_ — -_
N-Nitrosodiphenylamine [ 100 —_ — -—
Pentachlorophenol ! e - —_ 1.19
Phenanthicne 1 100 -— — —
Phenol I 100 —_— - —
Propylbenzenc 1 100 - -— —
Pyrene i 1% — — 1.01
‘Styreac : 1 100 —_ -— —
QZ.Z-Tclnchlmmlhmc ! 100 —_— —_ —

~
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Tuble C-18 {Com)
Vader Contrul Warmning Qut of Control
Number of <o 2-% >3 HSE-9

Anslysis QU Tests (%) (%) %) Hatlo 2 St Dev
1.1.1.2. Ferrachloroethane 1 [ -— — —
Tetrachloroeihylene 1 100 — — -
Tolucny k 1 100 — — 076
1.2 4. Trichlitobensene 2 100 — — —_
1.X.)-Trichlorobenszenc | 1m0 — — —_
1.1.1-Trichlorncthane | — - 100 —
L1.2-Trichlororthane - 1 — —_ 100 —
Trichlororthene 1 10 — — e
Trichlorofluoremcihanc ] 100 _ — —
245 Trichlorophenel ] 100 — - -
~46-Trichtorophenol - 1 1 — — —_—
L2 M-Trichioropropanc ) 160 — — —
1.3.5-Trimethyibensenc ] 0 - — —
1.2.3-Trimethythensenc ! — — 10 —
Vinsl acetate 1 1 - — —_—
Vinvt chlvide § §in) —_ — —
o-Xykene 1 — _— o -—
Mixcd-Xylenes (o o m o ) 1 — —_ T ) p—

Table (°-19. Summary of HSE-9 Quality Assurance Tesis Inr 1990

{Organic Analyses In Soil)
UnderContrd  Warning (Ot of Control
Number of <20 2-3¢ »M HSE2 -
An.lysis QC Tents (%) %) (%) Ratio = Std Pev
Acemiphitone beg | 100 - — .
Acrnaphilnlene 21 10n — — —
A one 19 16 —— 8 -
Adctalein !2 Lt - — —
Acnlonitrile : 12 10 — ——— —
Adipic esfer — - — — —
Aldrin N 1) — o —
Aniline 21 Ri — 19 .08
Anthracene .n 95 s — 0Nt ]y
Mixed-Arenclor 36 Yy { A 1.00 24,27
Araclor 1242 4h " 2 — 1072038
Aroclor ;359 "1 0 — —
- Atoclor 1264) 46 Y8 — 095210.19

I~

Azobeasenc 21 jon - ——
Qa-nnc X 100 " — - /
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‘Table (*-19 (Cant)

Under Controdl  Warning  Out of Contrul

Number of <la 2=3? »}ar HSE-9
Analysis QC Tasts (%) (%) (%) Ratis 2 Sid Dev
bets-BHC 8 100 _ — —
alpha-BHC 8 100 — - —
Bensene 19 2] — 16 0682026
m-Benzidine 21 nn — —_ -
Bensojajanthracenc 21 100 — -— —
Bensola]pyrenc B | 100 —_ —_ —
Benrojb|fluoranthenc 21 95 3 -— 0.9%
Bensojg Ailperylene 21 100 — —_
Benzofd|uoranthene 21 no -_ - —
Bensoic acid 21 07 — » 0562035
Bensyl aloohol 2 95 - 5 0.792027
Biy( 2-chlorocthony )methane 2 110 4) —_ -— _—
Bis 2-chlotoethyd)ciher 2 {1 )] — — 0.70 2 0.03
Biy 2-chlotoisopropyl)ether 21 {11 —_ — -
Bix2-cthylb=xyl)phthalate 21 9s - s -
Bromobensenc 19 10 —_ — -
Bromaochlosomcthane 19 9 s 5 0.52
Bromodichloromethane 19 {nn —_ — —
Bromoform ‘ 19 93 -— 5 —
Bromumcihance 19 o0 —_ -— —
4-Bromophenylphenyl ciher 21 1o - —_ -—
Y.Butanone ‘ 1 5} s 12 D99 2062
n-Butylbensene 19 4s 5 0.25
swc-Butylbensene 19 1N -

" tert-Buts Ibenzene 19 [L]] - -
Buty thensyl phthalate 21 }em) - -
Carhon disulfide 19 ™ - 21 0} :011
Carbon tetr 1 inde T A — » 062203
Chlop! - h 1] — — —
4-Chdogo-Yancihyipher: | 21 o — —-— —_
$-Chlossanihne b4 | 1nn - — —
Chlunbenzene 19 68 i 4 0562024
Chlorotibromemethane 19 ” — 2} 0652029
Chioroethane 19 10 \ -— —_— -—
2-Chlasocthylvinyl cther 34 100 — - -
Chiloroform 1e 1 — -— —
Chlnromeihanc v o r— — -_—
2-Chloionaphihalenc 2] 1nn - —_ -_
v-Chlurophenal 21 {} 1] -— — —
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Talde C-19 (Cont)

Under Control Mo il fhae o1 Comeol

HSE-9
Katio 2 Std ey

Number of <20 -, »Jo
Anulysis QU Tests (%) ) (%)
4-Chlorophenylphenyl cther 21 100 — —
p-Chlorototuene ' 184 98 —_ S
o-Chlivatolucne v 100 — —
Chrysene 21 100 — —_
24D 10 w) 10 10
p.p’-LDD 8 100 - -
p.p-DDE 8 10 — —
p.p-DDT N U —_ _—
Di-n-dutyl phthalate 2 9 - s
Dh-a-octyl phihalate 21 100 —_— —_
Dibeaszofahlanthracenc 21 100 — —
Dibensofuran 1 1600 - —
i.2-Dihromo-3.chloropropance 19 100 C = -
1.2-Dibromixthane 19 89 — 1l
Dibromenncthane 19 140 — —
o-Dichlogobensene (1.2) 40 1 —_ —
m-Dichlorobenszence (1.3) 40 100 —_ —
p-Dichiorohensenc (1.3) 40 98 _ [}
3.3 . Dichintobenszidine 21 10 - —_
Dichloradifluorom:cthane 12 10 - —
1.1—Dichlorcthanc 19 S8 ) »
1.2-Dichlorocthane 19 53 16 32
1.1-—Dichlorocthene v 100 — —
trans-1.2-Dichlorocthene 19 10 — —
cis-1.2-Dichlorocthylene 19 100 —_ -_—
2.4-Dichlorophenol o 95 s -
2.2-Dichloropropase 19 10 —
1.3-Dichloropropance 19 9s —_ 5
1.2-Dichlosenropance 19 9s - s
1.1-~Dichkwopropenc 19 95 - s
1eans-1.3-Dichlstopropene v 95 — 5
cis-1,3-Dichlosopropenc 19 L _ 16
Dicldrin b 100 — -
Dicthyl phihalatc 21 100 —_ -—
Dimecihyl phihalate 21 100 —_ -
24-Dimcthylphenol 21 %) -— n

105 s R
0.76
089201%)
1.69

0572022
0722026

0.66

0.7

D862 049
0.32s0.20

1022011
0.79
035

N

.28
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Table €°-19 (Cont)

U'nder Contrd Warning  Out of Controd

Number of <20 -3 >My HSE-9
Analysis QU Tasts (%) (%) %) Natlo = Sid ey
2.4-Dinitrophenat 21 1on — — —_
2.6-Dinitrotelucne b 100 — — —
2. 4-Dinntrterluenc 23 11%) —_ -_— 0.7
FEndouifan | ) 1 — — —
Endinulfan [I R | 10 - -— —_
Endinulfan sulfalc N Hn — — —
Endrin ‘ N 1 —_ - —_
Endrin aldehsde N 1m — _ —
Ethylbensene v N _ 42 0462023
Fluoranthenc N | 1 —_— — _—
Fluorene 21 ] 1 —_— - —
HMX 2 1 — - 095
Heptachlor N 100 — - 0.59
Heptachlor epovide N Ity -_ - ~ DAT2022
Hevachhorobenszene M 95 —_ 5 nss
He vachlotobutadicns a 93 3 s 0.5820.19
Hevaohlonws: lopentadiene 21 L 1 —_ 10 03
Hexachlotoe thane 21 ) —_ 10 0.09
.Hevanone 19 AN s 26 1.202 063
Indcno] 1.2.3-cd]pyrene 21 100 - — -
hophorone 2 ]| 14 s N062:0.10
Jaspropy livnszenc Is 100 —_ - -
d-lsopropsiinluenc v I - 26 -_—
[.indane s Hn —_— -— 0.86 2 031
Methosychbos 7 10 — -— 06830.11
Methyb indide 12 M - - -
4-Mcthyl-2-pontanonc 19 K9 - il —
2-Mcihyl- 3 a-dinitrophenol 21 100 — — —
Methylenc chloride 19 7 —_ 2! -_
2-Mcthyinaphihalenc 2 1nn — — -
3-Methy Iphconl N Hn — _— —
2-Mcihylphcant . 2 10 — - —
Naphihalene ) 95 3 b J 044
2.Nitroaniline | aa 100 — -~ -
J-Nitroagiline - A " — - —_—
«-Nitroaniline 21 L)) — 10 0.30
Nitrobensence 2t ) 5 s 0.59
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‘Fable C-19 (Cont)

Under Control  Warning  Out of Contrul

Number of <2 2-Mr >3 HSE-Y
Analysis Q4 Teste t%) %) (%) Katio 2 Sid Dev
2-Nittopheaal b 100 —_ — —_
4-Nitrophe ol 21 11 H] —— — 097 20003
N-Nirosodi-a-propy lamine . 21 11 4 — -— —
Yi-Nitrenadinicthy lamine 24 1o — — —
N-Nitrosndiphenylamine M | 1on — — —
Pentachlotopheno] 2 Hn e — 1.11 2003
Petrodeum Hydsocartams, Total 1 {4 — - 1417
Phenanthrene 21 1 - — .49
Phenol . ) 5 5 0.65 s 0.07
Propyibensenc v ys e 5 0.32
Prrene 2 HEH - — -
RDX 2 o — — 087
Stvrene 19 K9 — i 0362001
145TP i g - — 0912024
1.1.1.2-Tetrachlorecthane e 9% 5 —_ 087
1.1.2.2-Tetrachlopcthanc 11 n e 16 —_
Tetrachktocthylene v 47 ) 47 0.4520.22
Tetry hucthy |- 2.3 6-ininitroph 2 10 — — 105
Tolucae 19 47 5 47 05220.29
Toxaphene X 100 — —_ —
1LY Tochloro 1.2 2aifluor 12 L — e —_—
1.23-Trichlorobensene v 100 —_ — —
1.2 4. Trichlorobeasene & It — — —_
1.1.1 ~-Trichlotocthanc v 79 - 21 0332028
1.1.2-Trichlotacthanc 14 6% s 26 0672032
Trichkotocthene (£} ' ] 5 26 0432026
Trichloroflsoremethanc 1L 100 —_— — —
2.3.5-Trichlorophened 2 un —_— — 0.7520.12
2.4.6-Trichlorophenol 21 108 — — _
1.2 M- Trichloropropanc 19 0 —_ _— —
1.2.3-Tamcthylbensence 19 89 - ) 0.39
1.3.5-Trimcthylben/sene 19 s - - -
< A6-Trinitrtolucne 2 100 —_ —_— 0.96
Vinyl acetalc v 19 -_ 21 059204)
Vinyl chloride v 1on —_— — e
o-Xylene 6 100 - — —
Mixcd-Xylcnes(oemep) 19 K4 - 16 0.38
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Table (°-20. Summary of HSE-9 Qualily Assurance Tests foe 1990
(Oruanic Analyses in (" harcnal Tuhes)

~

Under Corired Warning  Out of Control
Number of <2 ‘ 3-30 »30 HSE-9
Analy s QU Tesls (%) (%) (%) Ratds » Std Der
Bensenc | 93 4 ) (882028
Bromaohensene 52 Yu — 2 OxS 2016
Carten icirachlonide T b ] ¥7 L2030
Chlornhenzene 2 | [T 4 10 Nnn =033
Chhorofirm 73 w) 4 6 1.0 2043
Ethyibensene lAl 78 T 15 1032039
Fthyibensenc " 7% 10 15 1032039
Tetrachlotoethylene 71 47 — ) .16 2021
Toluene b | L3 4 14 83200
L - Tachlonwthane n A7 4 8 082 2038
Trichlotecthene T w — 3 1.2 00 2%
1.2.$-Teimethylbensene N 97 I ) 1092038
o-Nylkene n 79 } 20 .00 =2 0.22
m-Xylcac b 1)) — 20 —
Mixcd-Xylencv(roemop) 66 N — 42 (.R6
Table ¢'-21. Scmmary of HSE-9 Quality Assurance Tests for 1990
(Organic Anslyses In Water)
Under Contrnl Warning ~ (ul of Control
Number of <2 -3 >3 HSE-9

Ansiysls QU Tests %) (%) (%) Ratic s Sid Bev
Accnaphthene n 1n — —_ 0.83
Accraphthylenc ) ] — — —_—
Acclone R ] ) —_ » -—
Acrolein 11,3 100 — p— —
Acrylonitrite L }] 1Ll —_ — —
Aldrin 10 1) — —_ —
Anilinc L 1)) — —_ 0 s
Anthracene n RS s 10 0.60r20.15
Mixev  lor n 119 - - 1222025
Atowlor 42 ‘37 I - — 1.2820.19
Arclor 1254 37 100 — —_— 1442018
Arclor 1260) 37 ([ ] _— —_— 1.0920.22
Asutanrenc 2y 100 — — —_—
delia-BHC 10 Hn —_ — -—
alpha-BHC 10 100 — — —

19 1111 —_ — —

heta-AHC

N
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‘Tuble €-21 (¢ onl)
Under Countrol  Warnlag  Out of Contrael
Number of <20 -3 o SE-9
Annlvaie Q€ Tests %) . (%) (%) Rutio 2 Std ey
Beasene L ) y? 3 -— Hox 2 (L))
m-Hensidine In 1on — — —
Bunsojajanthracene 1] 93 —_ 5 -
Bensofal) veene 20 Hi }) —_ .- 0.8
Benzol A Muoranthene 20 gL — — (.%6
Benzofghelperyience 2n 10 —_ - 1.08
Benzofh |Muoranthenc 20 10 — — 0.65
Benzoic aavd 20 6S 11 25 0532034
fiensv i alcohol Wi} 9s s — .67 2 0.0
By 2 chlorocthoxy picthane . 20 1 —_ — 367
Biv(2-chkcocthy Epcther Byt Hn — — .66 2 0.0)
By 2-chlororopropyether . 200 100 — —_ -—
Riy 2-cthyIhe vy hphthalate 2 N 5 [ (]

l Bromnobensence k(I 100 - — —

! Bronuwhloromethane W 10 —_ -— —
Bromesdichloroncthanc o 100 - — —_
Bromofiv. k.1 1 —-— —_ 0.6}
oarmonn thane L] 100 -— - -
4-Bromophenylphenyl ether 20 10 —_ -— 0.99
2-Butanene 30 3 10 27 0.92 2 0.55
n-Butylbensene L)) 9 — 3 —
tert.- Butvlbenss nc 3 100 -_ — —
scc-Butylhenzenc 30 100 — —_ —_
Butylhensy) phibalaic 20 98 — 5 —_
Cathon disulfide Jo A7 —_ 13 086 2042
Cartan tetrachloride R} 9? —_ 3 0.63202}%
Chlordane in Hn —_ —-— J—
3.Chlarno-3.meihyliphenot ) 100 — — 0.90
3-Chiorvaniline 20 100 —_ —_ —
Chlotsbenszenc 0 47 -— k 0RS <1017
Chlundibromomcthanc 3 93 3 3 083029
Chiosrocthanc Jo Hm — — —
2.Chlorocthylvinyl ether i 1y - —_ —
Chiloroform M L1 -— — —
Chloremcthane 3o 1 -— — —_—
2-Chhoronaphihalkenc 2t 1 - — 0.7
u-Chlrophenul 20 1LY —_ —_ 0.67
3-Chlotophenylphenyl cther 20 100 - - 0.90
n-Chlorotolucne k {] {L]] —_— -— ~-

-p-Chlottolucne J 100 - - -
Chrysene 20 vs§ - b naus

\_
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Table C-21 (Cont)

Under Control Warning  Out of Control

Number of <20 2-3a >3a HSE-Y
Anslysis QU Fests (%) (%) - (%) Ratio = Std ev
24D 6 100 — —_ 1.8322.04
n.p'-DDD 10 100 —_ — 0.94 £ 0.09
p'-DDE 10 Y0 10 — .73 20.10
pp-DDT 10 100 — — 1.39
Di-n-buty! phthalae 20 43 — 5 0.22
Bi-n-octyl phihaline ) vs — 5 —
1yibenzoju b |anthracene 20 100 —_ - 1.10
Dibenzofuran 20 100 —_ — —
1.2-Dibromo-3-chlosopsopane 30 100 — — —
1.2-Dibramocthane 30 100 — — 0.93
Dibromomethane 30 100 — — —
o-Dichlorobenzene (1.2) 51 106 — — 0.66
m-Dichlorobenzene (1,3) 51 106) — — 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 — 7 098 = 0.31
1.2-Dichlorocthane 30 97 —_ 3 1.0220.16
trans-1,2-Dichlorocthene 30 100 — , — —
1.1-Dichloroethene 30 97 — 3 —
cis-1,2-Dichlorocthylene 30 100 — — —
2,4-Dichlorophenol 20 95 — 5 0.64 £ 0.21
1.3-Dichlosopsopane 30 10 — — —
2,2-Dichloropropane 30 10 —_ - —
t,2-Dichloropropanc 30 . 100 —_ — 0.85
cis-1,3-Dichloropropene 30 67 23 10 0.5320.10
wrans-1.3-Dichlosopropene 30 100 — — 1.70 £ 0.35
1.1-Dichloropropene 30 100 — — —
Dicldrin 10 100 — — —
Dicthy! phthalate 20 75 - 25 0.16 £ 0.05
Dimcthyl phthalate 20 85 —_ 15 —
2.4-Dimethylphenol 20 100 — — 0.71
2,4-Dinnrophenol 20 100 _— — —_
2,4-Dinitrotolucne 20 100 — — 096 .
2,6-Dinstratolucne 20 H) —_ - 091
Endaosulfan | 10 100 — — —
Endosulfan 11 10 100 — - —
Endosulfan sulfate 10 100 — —_ —
Endrin 10 HX) —_ —_ —
Endrir aldchyde 14 100 — - —
Ethylbenzene 30 ut) 7 3 0772019

N

\
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/ ENVIRONMENTAL SURVEILLANCE 1990

Tuble C-21 (Cont)

Under Coptrol  Warning  Qut of Control

Number of <2 2-Jo > HSE-9

Analysis QU Tests (%) (%) (%) Ratio = Std Dev
Fluoranthene 20 100 — —_ .98
Fluurene 20 100 — — 0.90
Heptachlor 10 , %) — 10 0.58 = ().31
Heptachlor epoxide 10 100 — — 1.06 £ 0.17
Hexachlorobenzene 21 90 10 - - 0.72£0.14
Hexachlorobutadiene 49 ‘ 9() 6 4 0.52 0419
Hexachlorocyclopentadicne 21 86 — 14 0.48
Hexachlorocethane 21 86 s 10 0.52+0.13
2-Hexanone 30 70 7 23 .95 £ )43
Indenof 1.2,3-cd]pyrenc 20 95 — 5 —
Isophorone , 20 95 5 — 0.67 = 0.10
Isopropylbenzene 30 100 — — —
4-Isupropyhioluene 30 100 — —_ —
Lindane 10 100 — — 110 2030
Mcthorychior 9 100 — — 1.14 £ .30
Mecthyl iodide 18 100 — — —
4-Mcthyl-2-pertanone 30 100 -— —_ —
2-Mcthyl-4,6-dinitrophenal 20 100 — — 0.74
Mcthylene chloride 30 90 —_ 10 —
2-Mcihyinaphihalene 20 100 — — —
4-Mcihylphenol 20 100 —_ — —
2-Mcthylphenol 20 100 — — ' —_
Naphthalenc 48 100 — —_ (.76
2-Nitrvaniline 20 100 — — —
3-Nitroanitine 20 100 — — —
4-Nitroaniline 20 100 _— — —
Nitrobenzene 20 95 , -— 5 0.69 =0.17
1-Nitrophenol 20 95 —_— 5 (.84 £ 019
2-Nitrophenol 20 100 — — 0.75
N-Nirrosodi-n-propylamine 20 m - —_— — 0.64
N-NitrosodimethyLsmine 20 100 — — —
N-Nitrosodiphenylamine 20 100 — — —
Pentachlorophenol 20 95 5 — 0.9220.23
Pheninthrenc 20 9%) — 10 (.64
Phenol A w) 5 5 0.52=0.14
Propylbenzenc 30 97 — 3 —
Pyrene 20 160 —_— — 0.99
Styrene 30 100 — — 0.70
24.5-TP 6 100 _ — 1.0Y = 0.33
1.1,2,2-Tetrachlorocthane 30 97 — 3 —_
1.1,1,2-Tetsachlorocthane 30 108 —_ — (.45

\ Tetrachlorocthylene 30 o0 — 10 0.72=0.17

N
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‘T'uble C-21 (Cont)

Under Control  Warning  Qut of Control

. Number of <20 -3¢ >»3o HSE-9
Analysis QC ‘fests (%) (%) (%) Ratio = Std Dev
Toluene 36 83 10 7 0.78 £ 0.19
Toxaphene - 83 — 17 7.95
1.1.2-Trichloro-1,2 2-rrifluor - 14 100 — — —
1,24-Trichlorobenzene + 140 — — 0.69
1,2.3-Trichlorobenzene 28 9% — 4 —
1.1,2-Trichlorocthane 30 97 — 3 0.95 £ (L1}
1.1.1-Trichlorocthanc 30 97 — j 0.86 = 0.24
Trichlorocthene 30 97 ' — 3 0.7120.20
Trichlorofluoromethane 30 100 — — —_
2.4.6-Trichlorophenol 20 100 — — 0.82
2,4.5-TFrichlorophenol 20 85 5 10 0722 0.17
1,2,3-Trichloropropanc 30 100 — — —_
1.2.4-Trimethylbenzene 30 93 — 7 —
1.3.5-Trimethylbenzene 30 100 — — -
Vinyl acelale 30 87 — 13 0.56 + 0.38
Vinyl chleride 30 100 — — —
o-Xylene 9 100 — — —_
Mixcd-Xylenes(o+m+p) 30 97 — 3 —

C-32
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/ ENVIRONMENTAL SURVEILLANCE 1990

Tahle C-22. Overall Summary of HSEY
Quality Assurance Tests for 1990

Under Control  Warning  Out of Control

Number of < 2-3a >3a
Analysis Tests (%) (%) (%)
Stahle Flemenis
Biological Materials 46 X 2 —_
Filiers 5K 93 5 2
Bulk Materials 2 $M) — —
Suil 37716 93 4 3
Waler 32H 96 2 2
Radiochemical Flements
Biologicals R} &6 14 —
Filters 249 98 2 —
Soils 189 79 14 7
Water 2598 gy 1 1
Organic Compounds
Filters IR0 97 2 }
Bulk Matcrials 297 94 1 S
Soil J0R0 9} 1 6
Charcoal Tube uy75 - 85 3 12
Water 3740 96 1 3




D

Table C-23. Summary of HSE-9 Organic Surrugate Compliance

with EPA SW844 C'riteria fur 1990

EPA SW-846 Range Number of Surrugates % % of Samples Run
-Analysis Low High In Range Total In Range with Surrugate
Volatile Organic Compounds
InSail
1.2-Dichlorethane 44 70 121 260 Ry 813 97.6
Tolcne d8 X1 117 264 37 0.7 97.6
4-Bromofluorbenzene M 121 247 327 75.5 97.6
in Wawr
1.2-Dichlorocthane o4 76 114 142 © 205 69.3 93.2
Toluene d8 88 110 152 208 74.1 932
4-Bromofluorolwnzene N 115 181 208 88.3 %32
Semivolatile Organic Compounds
In Sail
2-Fluorophenol 25 121 k) ) 328 96.6 98.s
Pbenol d6 4 13 326 KK} | 985 w4
Nitrobenzenc d5 hX] 120 32 R 98.5 99 .4
2-Fluorobipbeny! 30 115 318 kX)) 6.1 99.4
2.4,6-Tribromophenol 19 122 314 329 95.4 98 .8
p-Terpbenyl J14 IN 137 KRB 327 9Y8.8 98.2
In Water
2-Fluorophenol 21 100 126 152 95.5 99.2
Phenol d6 10 94 125 132 94.7 99.2
Nitrobenzene 5 35 114 127 132 96.2
2-Fluerobiphcny| 3 110 126 132 95.5 2
2,4,6-Tribromophenul 1o 123 125 132 94.7 2
p-Terphenyl d14 a3 K 108 132 818 2

~
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LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

‘Table (C-24. EPA SW 846 Holding Time Summary for 199

Organic Analysis Number Meeting Total Number % Within
Type EPA Critera Performed EPA Criterta
Extraction holding times
Volatiles in soils 197 230 85,7
Volatiles in waters 80 85 94,1
Scmivolatiles in soils 171 184 92.9
Semivolatiles in waters 87 90 96.7
Pesticides in soils X 113 92.0
Pesticides in waters L) 82 96.3
Herbicides in soils 90 97 928
Herbivides in waters kX 48 70.8
PCBs in soils 20K 208 106.0
PCBs in waters 119 121 98.3
Instrument analysis holding times
Volatiles in soils 230 230 100.0
Vulatiles in walers N5 85 100.0
Semivalatiles in suils 181 184 98.4
Semivolatifes in witers 89 40 98.9
Pesticides in svils 113 113 100.0
Pestivides in walers N2 82 100.0
Herbicides in soils 75 97 71.3
Herbicides in waters 48 48 100.0
PCBs in soils 208 208 100.0
~ PCBs in walers 121 121 100.0

~
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ENVIRONMENTAL SURVEILLANCE 1990

Table (-25. Summary of HSE-Y False Positiy e/Fulse Negutive
Occurances for HSE Quality Control Samples for 1990

Matrix Fulse Fulse Totul
Positive Negutive Neputive Quality Control
INORGANIC ANALYSES
Bivlogicals
As - —_ 6
B — — 5
Cd — —_— k|
137Cs — —_ 18
F — — 13
Hg — — 1
Li — - 1
234puy _ . 3
23%py — — 3
WSy — — k)
U — — 10
Filters
Alpha — — 104
AAm 3 — 16
Be - — 15
Beta — 95
.‘.JHPU — — 17
v 1 —_ 43
Rulk Materials
Flashpoint — —_ 2
Soils
Ag — —_ 55
Al — —_ 93
Alpha — — 3
Hiam 2 — 12
As —_ —_ 92
Au — — 44
B — | 5
- Ba — — 124
Be — — 24
Beta — —_ 3
Bi — —_ 1
Br —_ 4 45
Ca — 4 93
Cd — — 22
Ce —_ 4 79
Cl — 7 69
Ca —_ —_— TS
Cr — — 104

C-3
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1.0S ALAMOS NATIONAL LABORATORY

/ ENVIRONMENTAL SURVEILLANCE 1990

Tuble 25 (Cont)

Matrix False Fulse ‘Total
Pusitive Negative Negative Quality Control

INORGANIC ANALYSES

Soils (Cont)
Cs — — 90
B o™ 1 — 66
Cu 2 106
Dy k 1 71
Er — e 1
Eu — — 69
F — — 7
Fe —_ —_ 93
Ga. —_ ‘ 2 74
Gamnma —_ —_— 6
Gd — — 1
Ge — — 1
34 5 - 21
H,0-(Unhound Watcr) — —_ 4
H( —_ — 79
Hg — 2 69
Ho —_ — !
| — — 40
In — 1 44
K — 1 93
la —_— 3 75
Li — — 5
Lu —_ —" 62
Mg —_ — 93
Mn —_ — 97
Mo — — L1
Na — — 93
Nb — — 1
Nd — 64
Ni —_— 26
Ph — k[
Pr P — 1
llﬁpu —_ _ 16
L%y 1 —_ 16
Rb — -_— 91
Sh — 5 g9
Sc — — "
Se - —_ 61
Sm : - 3 72
Sn — —_ 1
Sr ; - | 9
wse 5 - 29
Ta 3 )|

C.3K
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LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1980

Table 25 (Cont)

Matrix False False Tolal
Positive Negative Negative Quaslity Control

INORGANIC ANALYSES

Soils (Cont)
Tb — 1 57
Te —_ — 1
Th —_ —_ 95
Ti — —_ 94
T — 6
Tm —_ — 1
TSS (101al suspended solids) —_ —_ 1
9] —_ 3 298
235/238y. — _ 15
\' —_ —_ 90
W - 1 52
Y — —_ 1
Yb —_ 3 72
Zn —_ 4 9
Zr —_ —_ 8

Waters
Ag — — 213
Al —_ 1 122
Alpha — i 241
241 Am — — 4
As -_— — 227
Au —_ —_ 8
B — 1 74
Ba | —_ 273
Be —_ —_ 156
Beta — — 244
Bi — —_ 8
Br —_ 4 13
Ca - — $4
Cd - —_ 250
Ce — —_— 8
C — — 68
Cn — — 53
Co —_ —_ 26
COD — —_ 21
Conductivity — —_ 47
Cr — —_— 225
Cs —_ —_ 8
3¢, 1 — 64
Cu —_ 1 128
Dy — —_ 8
Er — — 8

C.39




LOS ALAMOS NATIONAL LABORATORY
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Table 25 (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
HI —_ —_ 8
Hg —_ —_— 147
Ho — —_ 8
In —_ —_ 8
Ir —_ —_ 8
K —_ —_ 51
ILa —_ —_ 8
Li —_ —_ 14
Lu — — 8
Mg —_ —_ T
Mn —_ —_ 98
Mo — _ 92
Na —_ —_ 54
Nb —_ —_ 8
Nd —_ —_ 8
NH;-N — —_ 17
Ni A —_ —_ 148
NO,-N —_ —_ 6
NO,-N —_ —_ 82
Oil/Grcasc —_ —_ 14
P ‘ —_ —_ 21
Pb —_ —_ 2713
Pd —_ —_ 8
Ph —_ —_ 48
PO,-P —_ 2 55
Pr —_ —_ 8
Pt —_ —_ 8
28py — —_ y. ]
23%9p, —_ —_ 20
226 1 — 27
Rb — —_ 8
Rh - —_ 8
Ru —_ —_ 8
— 99

L d :
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ENVIRONMENTAL SUAVEILLANCE 1990

\_

Aruoclor 1254

Table 28 (Cant)

Matrix False False Total
Positive Negutive Negative Quality Control

INORGANIC ANALYSES

Waters (Cont)
Se — — 194
Sl0, — -_— 66
Sm e — 8
Sn — —_— 15
SO, — —_ 69
Sr — — 81
0gy — _— 8
Ta — —_ 8
Total Alkalinity - 2 58
Th — —_ 8
TDS (1al dissolved sofids) —_ e 47
Te - — 8
Th e — 8
Ti —- — 30
T — — 118
Tm — —_ 8
TSS — —_ 16
v — 3 265
2357238py — — 134
\ — - 87
W — J— 8
Y 1 J— 9
Yb —_ — '}
Zn — a— 100
Zr — —_— 8

ORGANIC ANALYSES
Filters
Mixed-aroclor J— — 70
Aroclor {242 — — 70
Aroclor 1254 —- —_ 79
Aroclor 1260 — J— 70

Bulk Materials
Acenaphihence - — 1
Accnaphthylene — e 1
Acctonc 1 o 1
Antline —_— — |
Anthracene — —_— 1
Mixed-aroclor e — 41
Aroclor 1242 -~ — 41

— — 41

C-41
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Matrix
Positive

LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1900

Tahle 28 (Cont)

Fulse
Negative

False
Negative

Total
Quality Control

ORGANIC ANALYSES

Bulk Matcrials (Cont)
Aroclor 1260
Azobenzene
Benzene
m-benzidine
Berro[alanthracene
Benzo[alpyrene
Benzo|b]fluosanthene
Benzo| g f]perylene
Benzo[k|Nuoranthene
Benzoic Acid
Benzy! Aleol..
Bis{2-chlaroc hoxy ymethane
Bis(2-chlorocthyl)cther
Bis(2-chlorvisopropyl)ether
Bis(2-cihylhexyl)phthalate
Bromobenzene
Bromochioromethane
Bromodichloromethane
Bromoform
Bromomethane
4-Bromopheayiplicayl Ether
2-Butanone
n-Butylbenzene
scc-Butylhenzene
tert-Butylbensene
Butylbenzyt Puibialate
“arbon Disulfide
Carbon Tetrachloride
$-Chloro-3-mcthyiphend
4-Chloroaniline
Chlorobenzene
Chiorodibromomcihane
Chlorocthance
Chloroform
Chloromcthanc
2-Chloronaphihalenc
o-Chlorophenal
4-Chlorophenyiphenyl Ether
o-Chlorotoluenc
p-Chlorotoluenc
Chryscnr
Di-n-butyl Phthalaic
Di-n-ociyl Phthalate

T Y Y A IO Y I I O O
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LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

‘Table 28 (Cont)
Matrix False False Total
Positive Negative Negstive Quality Contr il

ORGANIC ANALYSES

Bulk Materials (Cont)

Dibenzo|a.hijanthracene
Dibenzofuran

1,2-Dibromo-3-chloropropane

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-Dichlorocthene
trans-1,2-Dichlorocthene
cis-1,2-Dichlorocthylene
2,4-Dichlorophenol
1.2-Dichloropropane
1,3-Dichlaropropane
2,2-Dichloropropane
1.1-Dichloropropenc
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Dicthyl Phthalate
Dimeihyl Phthalate
2,4-Dimethytphenol
2.4-Dinitrophenol
2,4-Dinitrololuene
2,6-Dinitrotolucne
Ethylbenzene
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadicnc
Hexachlorocyclopentadienc
Hexachlorocthane
2-Hexanone
Indeno[1,2,3-cd|pyrene
Isophorone
Isopropylbenzene
4-Isopropyltolucne
4-Mcthy1-2-pentanone

2-Mcthy1-4,6-Dinitrophenol

Mcthylene Chloride
2-Mcthylnaphthatene
2-Meihylphenol

) St Mt s Gmt Gmt Bt e Bt gma i omt N\ mt P SmE St Gmt St Gt Smt e Gt m P Gmt et Out pud Out St Pt mt Smt bt ot D) N N e e o pma e
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Matrix
Positive

LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1960

Tahle 25 (CCont;

False
‘Negalive

‘alse
Negative

N

Quality Control

ORGANIC ANALYSES

Bulk Materials (Cont)

4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroanilinc
Nitrobenzene
2-Nitrophenol
4-Nitrophcnol
N-Nitrosodi-n-propylamine
N-Nitrosodimceihylamine
N-Nitrosodiphcnylamine
Pentachlorophenol
Phenanthrene

Phenol

Propylbenzene

Pyrene

Styrenc
1.1.1.2-Tetrachiorocthane
1.1.2,2-Tetrachlorocthane
Tetrachlorocihylene
Toluene
1,2.3-Trichlorobenzene
1.2, 4-Trichlorobenzene
1.1.1-Trichlorocthanc
1.1,2-Trichlorocthance
Trichloroethene
Trichloroflunromethane
2.4,5-Trichlorophcnol
2.4,6-Trichlorophenol
1,2.3-Trichloropropanc
1,2.4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl Acclale

Vinyl Chioride

o-Xylene

Mixcd-xylcnes (o + m + p)

Soils

Accaaphthene
Accnaphthylene
Acctone
Acrolcin
Acrtylanitrile
Aldrin

C.

34
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LOS ALAMOS NATIONAL LABQRATORY
ENVIRONMENTAL SURVEILLANCE 1000

Tuble 25 (Cont)

Matrix False False Taotal
Positive Negative Negative Quslity Control

ORGANIC ANALYSES

Soils (Cont)
Aniline —_ 2 34
Anthracene — —_ )4
Mixced-aroclor —_ —_ 46
Aroclor 1242 — — 46
Aroclor 1254 —_ —_ 46
Aroclor 1260 - —_ 46
Azobenzene — - k7|
Alpha-BHC — —_ 8
Beta-BHC —_ — B
Dcha-BHC —_ — 8
Benzene —_ 2 57
m-Benzidine — —_ M
Benzolalanthracenc — — M
Benzo|a)pyrenc — — 34
Benzo|b)fluoranthenc — — 34
Benzo{g.h.i|perylenc —_ —_ 4
Benzo|k]fluoranthenc - - M
Benzoic Acid 3 - 34
Benzy! Alcohol —_ —_ M
Bis(2-chlorocthoxy)methane — - k2
Bis(2-chlorocthyl)cther —_ — 34
Bis(2-chloroisopropyl)cther — - 34
Bis(2-cthylhcxyl)phihalate 2 —_ 34
Bromobenzenc —_ —_ 63
Bromochloromethanc — 1 62
Bromodichloromethanc —_ —_ 63
Bromoform _— 1 6l
Bromomcthanc - —_ 62
4-Bromophcnylphenyl Ether - - 4
2-Butanone 8 2 6l
n-Butylbenzene —_— — 63
scc-Butylbenzene —_ — 63
tert-Bulylhenzene —_ —_ 63
Butylbenzyl Phihalate —_ —_ M
Carbon Disulfide 1 1 62
Carbon Tctrachloride —_ 6 63
Chlordanc —_ —_ 8
4-Chlorn-3-methylphcnol — —_ 34
4.Chloroaniline -— —_ M
Chlorobenzene —_ —_ 57
Chlorodibromomcthanc —_ | 63
Chlorocthanc —_— —_ 62
2-Chlorocthylvinyl Ether - —_ 50
Chloroform — — 62

.45
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LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

T'shle 25 (Cont)

Matrix False False Total
Positive Negative Negative Quslity Control

ORGANIC ANALYSES

Soils (Cont)
Chloromethane —_— -— 62
2-Chloronaphthalcene — — M
n-Chlorophenol — — 34
4-Chlorophenylphenyl Ether — — 34
o-Chlorotolucne — — 63
p-Chlorotoluene — 1 63
Chryscene —_ — )4
24-D —_— -_— 10
p.p’-DDD — — 8
p.p’-DDE — — 8
p.p’-DDT — — 8
Di-n-butyl Phthalaie 1 — k2
Di-n-octyl Phihalate —_ —_ )M
Dibenzo{a,Ajanthracenc — — M
Dibenzofuran — —_ M
1,2-Dibromo-3-chlosopropanc —_ — 63
1.2-Dibromucthane - — 63
Dibromomcthanc — — 63
o-Dichlorobenszence (1,2) — — 97
m-Dichlorobenzene (1,3) — — 97
p-Dichlorobenzene (1,4) — ] 97
3.3"-Dichlorobenzidine - — 34
Dichlorodifluoromcthanc —_ —_ 50
1 1-Dichlorocthane — b 62
1,2-Dichlorocthanc 1 3 62
1,1-Dichlorocthene — — §7
trans-1,.2-Dicklorocthenc — — 62
cis-1,2-Dichlorocthylene — —_ 62
24-Dichlorophenot — — X )
1.2-Dichloropropanc — 1 63
1.3-Dichloropropanc — 1 63
2,2-Dichlorapropanc — —_ 63
}.t-Dichloropropenc 1 - 62
cis-1,3-dichloropropenc — — 57
trans-1.3-dichloropropene — —_ 57
Dicldrin — -— 8
Dicthyl Phthalate — — 3
Dinicthyl Phthalatc — — 34
2,4-Dimecthylphenot —_ — 34
2.4-Dinitrophenol - —_ M
2.4-Dinitrotoluenc - — 36
2.6-Dinitrotoluene - —_ 36
Endosulfan | — —_ k)
Endosultan ] -— — k)
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Tuble 25 (Cont)

False

Neyative

False
Nepative

Total
Qunlity Control

ORGANK® ANM,\‘sr;s

Soilc (Conpn
Endosuifan Sulfme
Exd..n
Endrin Aldehyde

- Ethylbensene
Fluoranthene
Fluorene
- HMX

Hceplachlos
Hepiachloe Epoxide
Hexachlorobenzene
Hexachlorobuiadienc
Hexachlorocyelopentadicne
Hexachlorocthane
2-Hexanone
Indeno|1,2,3-cd|pyicac
Isophorone
Isopropy Ibenzene
4-Isopropyliotucne
Lindane
Mcihoxyehhr
Methyl lodide
4-Mecihy b-2-pentanone
2-Mcihy 1-4.6-dinitrophenol
Mcthylene Chloride
2-McthyInaphihalene
2-Mcthylphenol
3-Mcthylphenol
Naphthalene
2-Nitroanitine
3-Nitroaniline
4-Nilroanilinc
Nitrobensene
2-Nitropheneol
4-Nitrophenol
N-Nitroxodi-a-propylamine
N-Nitrosodimcthylamine
N-Nitrosadiphenylamine
Pentachlorophenol
Pctrolcum Hydrocarbons,
Total Recaverable
Phenanthrene
Phenol
Propylbenzcene
Pyrene

C-47

|1

I e |

P23 cwniflnx

2

b3 53 5 PS5 59D S F £ FAFR-EP I
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Table 25 (Cont)
Mutrix Fulye False Toilal
Positive Negative Negstive Quaiity Control
ORGANIC ANALYSES
Soils (Cont)
RDX — — 2
Styrene e - 57
245 TP — —_— 10
1.1,1,2-Tetrachlosoethane -— — 63
1,12, 2-Tetrachlorocthane — 3 63
Tetrachlorocthylene — 3 63
Tetryl(methy 1-2,4,6-
Trinitropheny|nitraminc) - — 2
Teluene { 3 57
Toxaphene — - 8
1,1.2-Trichlore-1.2,2-
Trifluorocthanc - — 50
1.2, 3-Trichlaorobenzenc i s 63
1,2.4-Trichlorobepzene — —_ 97
L1, §-Trichlorocthane 2 | 63
1.1, 2-Trichloroethane. pJ 1 63
Trichlorethene — 3 57
Trichlorofluoramethanc _ — 62
2.4.5-Trichlorophenal —_ — k")
2.3.6-Trichlorophenol — — M
¥ .= 3-Trichloropropane —_ _— 63
1.2.4-Trimcthylbenzene i — 63
1.3.5-Trimcthylbenzenc — — 63
2.4,6-Triniirotolucnc —_ - 2
Vinyl Acctate —_ — 62
Vinyl Chloride - — 62
a-Xylene — — 12
Mixcd-xylemes (o + m + p) ! | 63
Charcoal Tuber
Bensene 1 —_— 70
Bromobwnzane —_ — §1
Carbon Teirachloride k| 2 0
Chlorehcasene § — 70
Chlaroloim — 1 0
Ethyibensenc 3 4 70
Tetrachiorocthybene 1 1] 10
Tolucne — 2 70
11, 1-Trichlorocthane 1 } 70
Trichlorocthene — 1 70
'L2.4-Trimcthyibenzenc - L 70
m-Xylene 1 — S
o-Xylene 1 13 0
Mixcd-xylenes (o + m » p) 28 3} 6S
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‘Table 28 (Cont)

Moatrix False False Total
Posilive Negstive Negstive Quaslity Control

ORGANIC ANALYSES

Waters
Acenaphthenc — — 33
Accnasphihylcne — — 27
Acctone 12 — H3
Acrolein —_ — 44
Acrylonitrile — — 44
Aldrin — _ 10
Aniline —_ — 27
Anthracene 1 — 27
mixed-Araclor — — 38
Aroclor 1242 — — kY
Aroclor 1254 — — 37
Aroclor 1260 — — 3
Azrobenzenc — —_ 27
Alpha-BHC — - 10
Beta-BHC — — 10
Delta-BHC —_ — 10
Benvene — — 63
m-Benzidine — — 27
Benzo|ajanthracene — l 27
Benzofa]pytenc — — 27
Benzo[bjfluoramhene — - 27
Benso|gh.i]perylene — — 27
Benzofk)flunsanthene — — 27
Benzoic Acid — 1 27
Benazyl Alcahal — — 27
Bis(2-chlorocthoxy Jmicthane — — 27
Bis{2-chlurnethylycther — — 27
Bis 2-chloroisopropy | ether — —_ 27
Bin(2-cthylhexylplnkalalc 4 } »
Bromubenrene —_ — 63
Bronux-hlnromethane —_ — 63
Bromodichloramyihane - - 63
Bromoform — — 63
Bromomethane - —_ 63
4-Bromophenvipheny| Ether - -_— 27
2-Pulanmne 7 1 63
n-Butylbenrene - I 63
scc-Bulyibenzenc — — 63
toot-Butvlbensene — — 63
Butvibcnsyi Phihatate - ] 27
Carbon Dilfids L —_ 63
Carbon Teteschloride : = 62
Chiordane - -= 10
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Table 28 (Cont)
Matrix False False Total
Pusitive Negaltive Negative Quality Control
ORGANIC ANALYSES
Waters (Cont)
4-Chloto-3-methylphenol — —_ kX
4-Chloroaniline — —_ 27
Chlorobenzene — — 63
Chlorodibromomethane — —_ 63
Chtlarocthanc — —_ 63
2-Chlorocthylvinyl Ether — - 4
Chloroform —_ - 63
Chloromcthanc —_ —_— 63
2-Chioronaphihalene — — 28
o-Chlorophenal - — 33
4-Chiorophenylphenyl Ether — — 27
o-Chlorotoluenc — — 63
p-Chlurotoluenc —_ — 63
Chrysene 1 — 27
24-D — — 6
p.p'-DDD - — 10
p.p’-DDE - — t0
p.p-DDT — —_ 10
Di-n-butyl Phihatatc — —_ 2
Di-n-octyl Phihalat - 1 —_ 27
Dibenzo{a, h]anthtacene - —_ 27
Dibenzofuran — —_ 27
1.2-Dibromo-3-chlotopropane 1 - 63
1.2-Dibromocthanc —_ -— 63
Dibromomcthane —_ — 63
" o-Dichlorobenzenc (1.2) —_ - 91
m-Dichlorobenzene (1,3) —_ — 9
p-Dichlorobenzene (1,4) —_ 1 97
3.3’-Dichlotohenzidine —_ —_ 27
‘Dichlorodiflunromethanc —_ — 4
1.1-Dichlorocthanc —_— — 63
1,2-Dichlorocthane 1 - 63
1.1-Dichlorocthcne 1 —_— 63
trzrs-1,2-Dichlorocthene — - 63
cis-1.2-Dichloroethylene —_ — 63
2.4-Dichlosophenol — — 27
12D Yo o wane —_ - 63
137 R - —_— 63
20 - —_— 63
ClDnchler o — — 63
vis-1,3-Dichloropropene —_ — 63
trans-1,3-Dichloropropene —_ —_ 63
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Table 25 (Cont)

Matrix “alse False Total
Positive Negative Negative Quality Control

ORGANIC ANALYSES

Waters (Cont)
Dicldrin — -- 10
Diethy! Phthalate 1 1 27
Dimcihyl Phihalaie —_ 3 Ly
2,4-Dimethylphcnol — - 27
2.4-Dinitrophenol — — 27
2 4-Dinitrotolucne —_ —_ J)
2.6-Dinitrotolucne —_ — s
Endosulfan | —_ — 10
Endosulfan I —_— —_ 10
Endosulfan Sulfatc - - 1M
Endrin - —_— 10
Endrin Aldchydc - — 10
Ethylbenzenc —_ —_ 63
Fluoranthcre - —_— 27
Fluorene —_ —_ 27
Heptachlor - - 10
Heptachlor Epoxide — — 10
Hexachlnrobenzene — - 28
Hexachlorobutadiene — ] R6
Hexachlorocyclopentadiene — 1 28
Hexachloroethane — ] 28
2-Hexanone 8 1 63
Indena[1,2,3-cd]pyrene 1 — 27
Isophorone — —_ 27
Isopropytbenszene — - 63
3-1sopropyhiolucnc - —_ 63
Lindanc —_ —_ 10
Mcthoxychlor - - 9
Mcthyl lodide — - a4
4-Mcthy1-2-pentanone 1 - 63
2-Mecthy 1-4.6-dinitropheno) - —_ 27
Mecthylene Chloride k) —_ 63
2-Methylnaphhalene — — 27
2-Mcihylphenol — - 27
4-Mcthylphenol | - - 27
Naphthalene —_ 8S
2-Nitsoaniline —_ —_ 27
3-Nitroaniline — —_— 27
4-Nitroaniline —_ -_— 27
Nittvbenzenc —_ —_ 27
2-Nitrophenol —_ - 27
4-Nirophenol 2 — 33

- - k)

N-Nitrosadi-n-propylamine

c-51
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Table 28 (Cont)
Malrix False False Total
Posltive Negative Negative Quality Control

ORGANIC ANALYSES

Waters (Cont)

N-Nitrosodimethylamine e —_ 27
N-Nitrosodiphenylamine —_ — 27
Pentachlorophenol — -— 33
Phenanthrene — 1 27
Phcnol 2 — 33
Propylbenzenc — I 63
Pytene — — 33
Styrene — — 63
24.5-TP — — (]
1.1,1,2-Tetrachlorocthance —_ —_ 63
1.1.2,2-Tetrachlorocthane — 1 63
Tetrachlorocthylene — — 63
Toluene i e 63
Toxaphenc — — 12
1.1.2-Trichlorn-1,2,2-

Trifluorocthane — o 44
§,2.3-Trichlorohenzene ] —_ 58
1,2, 4-Trichlorobenzene e e 92
L1 1-Trichlorocthane — —_— 63
1.1.2-Trichiorocthane 1 -— 63
Trichlosocthene — — 33
Trichloroflustomethasc 1 — 63 .
24 5-Trichlorophenoi —_ 27
2.3.6-Trichlorophenol — — 27
1.2.3-Trichloropropanc | — 63
1,2, 4-Trimcihylhenzene 1 | 63
1,3.5-Trimethylbenzenc —_— — 63
Vinyl Acctate — — 63
Viny! Chloride — -_— 63
o-Xylene —_ — 10
Mixed-aylencs (o ¢+ m + p) —_ ) 63

.52
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Tahle ("-26. Detection Limits for Analyses of Typical Environmental Samples

(

.83

Detection
Approximate Sample Count Limht
Parameter Volume or Weight Time Concentration
Air Sample
Triliun® Imd 50 min P x10°10  yCifm?
py 20x 10 m? 8x10ls 241018 ucvm?
230240, 4 20x WP m? Bx s 3Ix 10" uCiim?
HlAm 20x 108 m? Sx10Ms 2x10-18  uCiym?
Gross alpha 6.5 x 100 m? 100 min 4 x10-18 uCim?
Gross beta 6.5x P m) 100 min 4 x10°'% uCi/m?
Uranium (dclaycd ncutron) 20x 108 m3 60s ] pg/m3
Water Sample
Tritium 0005 L S0 min 7x1007  puCiml
1370 0s L Sx10ds $x 10  uCumL
235py 0s L $x104s 9x 10-12  LCi/mL
239.240py, 05 L Sx )08y Ix10-1 uCimlL
Ham 08 L 8x108s 2x 101" uCvmlL
Gross alpha 09 L 100 min 3Ixi0? pCvml
Gross beta 09 L 100 min Ix10° uCiml
Uranium (dclayed neutron) 0.025L 50, 1 pe/l
Soil Sample
Tritium 1 kg 50 min 0.003 pCi/g
137Cs g Sxis 0.1 pCi/g
238py g Bx108s 0.002 pCi/g
230.230py Ing Bx10%s 0.002 pCig
Ham g 8x10%s 0.002 pCug
Gross alpha 2 100 min 14 pCi/g
Gross beta 2g 100 min 1.3 pCig
Uranium (delayed neutron) 2¢g 20s 0.03 nes
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APPENDIX D
METHODS FOR DOSE CALCULATIONS

A. Intraduction

Annnal radiation doses are evaluated for three prin-
cipal exposure pathways:  inhalation, ingestion, and
exicrmal  exposure  (which includes  exposure  from
immersion in air contuining photon-emitting radionu-
clides and dircet and scattered penctrating radiation).
Estiniites are made of the following exposures:

o Maximum orgin doses and  effective dose
cquivalent to g hypethetical individual at 1he
Laboratory boundary where the highest dose
rate occurs. oastumes the individual is out-

doars at the Laboralory boundary continuously

(23 hoursiday, 368 days/vear).

e Maximum irdividuin organ doses ind cffective
dose equivalent 1o an individual a1 or outside
the Laboratory boundary where the highest
dose rale oceurs and 2 person actually s pre-
sent. 1 takes info account occupancy {the frac-
tion of time that a person actually occupics thil
location), shiclding by buaildings, and  self-
shiciding.

*  Average ongm doses and ceffective dose cuiv-
alents 10 nearhy residenls,

¢ Collective cffeciive dose cquivalent for the
papulation living within an SO ki (30 mi)
radius of the Liboratuory.

Results of environmzntal measurcments are used as
much as possible in assessing doses to individual mem-
bers o the public. Caleubtions based on these mea-
surements follow procedures recommended by Federal
agencics (o deteaning radialien doses 11 D!

If the impact of Laboratory  opzrativns s not
detectuble by environmental measuremenis, indéividual
and population doses attsibutable 1o Laboratory activi-
lies are estinated through modeling of releases,

Dose comversion factors used for inhalation and
ingestion caleulations are given i Table D-1. The.e

D

factors are taken from the Department of Encrgy
(DOE)PY and are based on factors in Publication 30 of
the  Intemational Radiological
Protection (ICRP).™4

Dose conversion factors far inhalation assume a
1-pm-activity median acrodynamic diameter, as well as
the lung solubility category that will maximize lhe
cffective dose equivalent (for comparison with DOE's
100-mrem/yr public dose limit |PDL]) if more than one
category is - given.

Cornnission  on

Similarly, the ingestion dose
conversion factors are chosen to maximize the effective
dase if nore than one gastrointestinal tract 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 commitient is the total dose reccived by an
organ during the S0-year period following the intake of
a radionuclide that is attributablc to that intake.

Exicmal doses are calculated using the dose-rale
conversion fuctors published by DOE.PY These factors,
which are given in Table D-2P%, give the photon dose
rate in millirem per year per unit radionuclide air
concentration in microcurics per milliliter. The factors
are used in the calculation of the population cffective
dose cquivalent from external radiation for the O km
(50 mi) arca.

B. Inhalstion Dose

Arnnual average air concentrations of *H, 1otal
urannimg, “¥ Py, *¥W28Py apd HIAm, determincd by the
Lahoratory's air moniloring nctwork, are correcied for
hickground by subiracting the average concenlrations
measurcd al regiomal stiations. These nel concentrations
arc then multiplicd by a standard breathing rate of
KR40 mMyrf? o determine totad annual intake via
inhalation, per fer
radionuclide.  Each intake is multiplicd by appropriate
factors o canvent radiopuclide intake into 50-ycar dose

in  microcurics year, cach




Table D-1. Dose Conversion Factors for Calculating Internal Doses

(rem/uCi Intake)
Inhalation
o Target Organ S T T
Soft Bone Red Eff :
Radionuclide Tissue Lung Surface Marrow Liver Gonads D
*H 6.3 x 10-¢ 6.3 x 11)-* 63 x 0% 6.3 x 10-* 6.3 % 105 6.2 x 10-* 6.3 x
Wy L1 x 10} 1Ax |
Wy 10x 10} 1.2 x 102
Sy 1.0 x 10} 1.2 x 10°
Py &1 x 100 6.7 x 10° 1.8 x 10? 1.0x 102 4.6 x 102
3M.240py 9.3 x 108 T4 x 102 2.0 10} 1.2 12 S.1x 102
MAm 93 x 10 74 x 102 20 x 10° 12x 102 5.2x 102
Ingestion
B Bone Red
Radionuclide Surface Marrow Liver Gonads Kidney Lungs Breast Thyroid
*H 6.3 x 10-¢ 6.3 x 10-% 6.3 x 10-% 6.3x 10-* 6.3 x 10-% 6.3x10-* 6.3 x 10-* 63 x 10-3
’Be 44 x 10~ 21 x 104
%Sy L6 7.0 x 10!
1Cs 48x 102 48 x 10-2 52x10-2 4.8x 102 44 x 10 48 x 10-2
MU 4.1 2.7 x 10! 1.7
SNy 3.7 25x 107! 1.6
Ny 37 25x 10 1.5
MPy 67 5.6 15 8.5 x 10!
2M9.240py 78 59 16 9.6 x 10-!
SiAm 81 6.3 17 1.0

0561 FDNVTUIAHNS TVINTANOHIANT

AHOLVHOAY TYNOILYN SOWY 1~ SC
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Table I)-1 (Cont)

Target Organ
Lower Small Upper

Soft Large Intestine  Intestine  Large Intestine Effective
Radionuclide Tissue Wall Wall Wall Remainder Dose
R 1| 6.3 x 10-% 6.3 x 10-% 6.3 x 10-¢ 6.3 x 10-* 6.3 x 10-% 6.3 x 10-¢
Be 44 x 101 2.0 x 104 2.7 x 104 1.1 x 10~
b} § 1.3 x 10!
WGs 82 x 10 $2x Jo-s $.2x 103 S.6x 10-2 SO0x 10
My 2.6 x 10!
sy 2.0 x 10! 2.5 x O
Sy 2.3x 107
NPy a8
2N 2anpy 4.3
MAm 45

0881 JONYTUIALUNS WININNOHIANT

AHOLYHOBY TYNOILYN SOWYTY SO
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Table D-2. Dose Conversion Factors for Calculating Fxternal Doses

compulcr program DOSFACTER 111,

commitments.  Foliowing ICRP mcthods, doses arc
caleulated for all organs that contribute more than 10%
of the 1olal cffective  dose  cquivalent  for cach
radionuclide {sec Appendix A for definition of cffective
dosc cquivalent).

The dose calculated for inhalation of *H is incicased
by 504 10 account for absorption through the skin.

This proccdure for dose calculation conscervatively
assumes that a hypothetical individual is exposcd lo the
measured air concenlration conlinuously throughout the
cntire year (8 760 hours). This assumplion is made for
the boundary dose, dosc 1o the maximum exposcd indi-
vidual, and dose 1o the population living within 80 km
(50 mi) of the silc.

Organ doscs and cffective dosc cquivalem arc
determined at all sampling sites for cach radionuclide.
A final calculation estinmates the total inhalation organ
doses and cffective dosc cquivalent by summing over
all radionuclides.

. Ingestion Dose

Results from foodstufls sampling (Sce. VI are
used 1o calculate organ doses and cffective dose cquive
alents from ingestion for individual members of the
public. The procedurc is similar 1o that uscd in the pre-
vious section. Corrections for background age made by
subtracting the average concentrations from sampling
The

stations not affected by Laborstory operations.

.

([mrem/yrl/ [nCimY))
Red Bone Filective

Radionuclide®  Brewst  lung  Murrow Surface  ‘l'estes  Thyrold Ovarles  Dose

1nc

nge. 5540 4 450 4 56i) 5210 S 9K0) 5530 J 9RO 510

BN 5540 4 450 4 560) 5210 5 980) 5530 J 980 S1n

16N 31500 2530 27400 26900 33800 30600 2220 29 300

140

1*0 5 550 4 4060) 4 560) 5210 5 980 5540 3990 5120

HAr 6950 5 RN) 5940 6 2% 7 740 7 340 5290 6630
aDosc conversion factors for MC, °N, I8N, 10, and ¥Ar were laken from Ref. DS.

Duse conversion factors for '°C and *O were not given in Ref. DS and were calculated with the

radionuclide concentration in a particular foodstuff i«
multiplicd by the annual consumption ratc?? 1o oblain
tolal annual inlake of Thal radionuclide. Multiplication
of the annual intake by the radionuclide’s ingestion
dose canversion factor for a particular organ gives the
cslimaicd dosc 10 the organ. Similarly, cffcctive dose
cquivalenl is calculated using the cffeclive dosc cquiv-
aleni conversion faclor (Table D-1).

Doscs arc cvalualed for ingestion of *H, %8s, 17Cs,
tolal uranium, 24Py, and 24Py in (ruits and vegela-
hlcs; ’H, 7Be, 22Na, ¥Mn, 3’Co, **Rb, 'MCs, V7Cs, and
total uranium in honcy; and %Sr, YCs, total uranium,
2Py, and 24Py in fish.

D. External Radiation

Environmental thermoluminescent dosimeter (TLD)
measurements arc used fo cslimale exicmal radiation
doscs. V

~ Nuclcar rcactions with air in the targel arcas at the
Los Alamos Mcson Physics Facility (LAMPF, TA-53)
cauvse the formation of air activation products, princi-
pally 1IC, 1N, 140, and '*0. Thesc isotopes arc all
pmitror. cmiticrs and have 20.4-minute, 10-minute,
7l-sccond, and 122-second  hall-lives, respectively.
Neutron rcactions with air at the Omega West Reactor
(TA-2) and LAMPF also form *Ar, which has a

I.8-hour half-lifc. /
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The radivisotopes HC, BN 130, and 1O are sourees
of photon radiation because ol the formgtion of twa
NE1-MeV (nlion-clectron-valty  photans  thiough
positton-clectton annihilaion. The V'O emits o 2.3-
MeV pamma with 9% vicld.  The YAr emils a
1240 MeV gamnus with 997 yicld,

The TLD measurcments are corrected for back-
ground 1o Jetenuine the contribution to the external
radiation field from Laboratory operations,  Back-
eround estimates o cach stle, which are based on his-
toncal data, consideration of possible nonbackground
conttibutions, and. ff pesseble, vidues measured st loca-
tiony of similar ge dogy wd topography, are then sub-
This net dose is
the dosw from Laboratory activi-
Lo~ th o would be ceecved by anindividuad who spent
T - of hiv o er Lor Thine Juring an eptire yeor at the
Mot

The imtividual dose is estinede d Jrom these mea-
surements by king irte L we!l ocvupancy  and
shichimz AL b S catens wher
Preseslom acoupancy

Twe tspes of shiclding are considered: (1) shield-
g by buildings, and (2) - ! shiclding. Each shivlding
tape iy Oslinndded tee codo e the extormal radiation dose
hy 37 s

Neutron doses from the critroLassemblics at TA-IR
were based on field micasurements. Neutton ficlds
were monitored, principally with TEDs  placed in
cadniuni-hooded, 23 cm (9in.) polycthslene sphers.
No abovesbyckground neutton dines were delected at
TA-1% during 1990 because operations of the critical
assemblies were cuflailed,

s ted Inan cach mwasared value,
assusied o reprose:

v kwiabon,

~oapdences arc
EL STHERAR T TN TR

Al onesite hwations «f which atesc-backgrund
doses acte measored. but al which public access s
umitey, doses based ona more realistic estimate of
exposure tme are also presented. Assumptions used in
these estispates are given i the st

E. Estimate of Maximum Indisidual Dose using
AMRDOS-EPARADRISK

As required by the L cmmentsd Protection
Agceney (EPA). compliance with regulbation 30 CFR 61,
Subpar: H must be demonstraled with tac computer
codes PREPARY.  AIRDOS2.  DARTABY,  and
RADRISK, CAP-#8 Version " These codes use mea-
sured radionuclide  solease rates and  mctcoradogical

N

) B

information to cafculate transport and airborne con-
centrations of radionuclides released 1o the atmosphere.
The programs  oslimate  radistion  cxposures  from
inhalition of radioactive materials, cxtermal exposure o
the radionuclides present in the  atmosphere and
deposited on the ground, and ingestion of radiopuclides
in produce, meat, and dairy products.

Calculations for Laboratory airbarne releases use
the radionuclide emissions given in Tables G-2 and
G-7. Wind speed, wind dircction, and stahility class are
continually measured at metcorology towers ficated at
TA-54, TA-49, TA-59, East Gate, and TA-55.
Emissions were modeled with the wind information
must representative of the release point.

Chemical form was taken into accoumt for intium
The two principal chemical forms at the
Labaratory are tritium oxide (HTO o1 T,0) and gascous
tritium (HT or T,). Tritium oxide is readily ahsorbed
by the body and distributed in soft tissuc, resulting in a
whale-body exposure.  In conlras, gascous (riliun
exposure is mainly limited to lung tissue. Dosc conver-
sion factors fog exposure 1o Iritivnr oxide are mach
higher than the factors for cxposure to gascous iritium.
Ciascous Iritium is a major part of the tntium relcases al
the Laboratory. The 1990 releases at TA-31 were more
than AV gascous Tritiuin; rolcases st TA-33 were 070
gaseous fritivpn. Other Hitium releases are assumed to
have heen tritium oxide.

Doses were calvulated assuming that individuals
were at the cxposure focation for 365 days, 24
haurs day . To account for shiiclding by buildings, dascs
from extarnal poactrating radistion were feduced by
e, as reeommendnd by the National Council on
Radiation Protoction and Measutements (N'CRP)M for
photon radiation with cncrgies cquivalent fo those
fvand sn terresirud penctrating radiation.

relciases,

F. Population Dose

The enllective effective Jow equivalent from 1990
Laboratory epcrations was o aluated feg the e within
K1 km of the Laboratory, Over 9977 of the dose is
expectcd to have resulied from o bome radioachive
cmissions from Laboratory programs. As a rouli, the
collective dime was cstimated by mud-ling 199
tadimactive cmissions, their transpon off-<i‘-, and the
resulting radiation cxposurcs that cou'd occur.
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The 1990 collective ellective doswe equival et gin
person-rem) was caleulaed with the CAP-RS collection
compuicr  coddes . PREPARI, AIRDOS2,  and
DARTABY. These codes were alse wsed o caleulate
the maximum cffective dose cquis alent 1 o member of
the public as required by the Fawironmental Pootectum
Ageney repulations K CER Part 618 and as discussed
in Scetion E of this Appendix,

The mdionuclide release rates used in caloulating
the collective dose are identical w those deseribed in
Scction E. The cadeulation used the EPA's CAP-SK-
generated agricultugal protile of the 80 km asca. The
samie cxposure pathways il were evaluated for the
maximum individual dose wese also evaluated for the
cullective dose. These pathwass include inhadation of
radioactive ntderials, absorption of external radiation

wl

from materials prescat i the atimosphere and degenited
on the ground, and mgestion of radioauchides in meat,
produce, and dairy products,

The calculastions osed in the 19490 population distr, -
hution givea in Table 11-1 of the main fext, incorporate
the resulis of the 191 census P The population dose
wis caleulated for the population residing within 80D kin
of the Laboratory.

CAP-8R uses dine conversion Licturs gencrated by
the compuier program RADRISK. The St-yrar dose
commitment conversion faclors frome RADRISK were
vompared with the ICRP/DOLE dose conversian Lictors
and found 10 agree within 577, This agreement was
judv d more than adequate
RADRISK dine factors,

1o justify  using 1he

¢, Estimation of Risk from lenizing Radiatinn

To compare the risk front the radiation dose from
Laboradory operati ns swith risks that are roatinely
cxpericnced in everyday life, the risks of cancer mor-
tality from exponuse o ianizing radiation are estimated
far cxposgres to matusal background radiation, 1o micdi-
cal procedures, and 1o Laboratory apetations in [0,
These risk estimates ase based on two repotts recently
published by the  Nationa!
Committee on the Biolin i Effects of - Jonizing
Radiation. or BEIR Commit.ve.

These caleulations are for comparison  purposcs
only. The low dines and dose rates from natural back-
ground radiation and from Laboralory operatisms are
considcrably below the range of dats on which the

Rescarch  Council's

Nh

BEIR Comminee ha.ed its observations The ommit-
tee dined A0S not caleulatr risks below o single 10-rem
exXpOsure or A voptinuats Lifctime cxposure of (1]
rem/ycar stating hat these oisks are dillsull 1o quan-
1ily and "that 1 Jower limit of the range of uncenamty
in the gisk estimale « < xtemds o epn, "M

1. Risks from Whale-Rody Radiation. Radiation
cxposures considered in this seprort are of {wo types:
(1) whule-hady ¢rpasures, and (2) individual organ
cxpasures 1Y primary doses {roan nonradon matural
background radiation and from Laboeratory operations
are whale-body ~xposures. With the exeeplion of natu-
ral background radon exposures, discussed below, radi-
ation doscs and associaled risks froni these fadionu-
clides that affect anly selected budy organs are a sl
fraction of the dose and are negligible.  Risks from
whaole-bady radiation were estimated using the factors
of the BEIR V repon.itl

Risk Factors are taken from the BEIR Commitice’s
cstimate (BEIR V rcpast) of the risk from a single,
instantancous, high-dose rate exposure of 1) rem. The
BEIR V repors states that this cstimate should be
reduced for an cxposure disiributed over time that
would occur at a substantially lower dose rate. The
commilice discussed dose rale cffectivencas faclors
{DREFx) ranging from 2 1o 10 that should be applicd 10
the nonleukemia part of the risk estimale.

For the risk estimates presenicd in this repart, a
DREF of 2 is uscd (of the nonlcukemia risk. Following
the BEIR V report, no dosc rate feduction was made for
the leukemia risk. The risk is then averaged over male
and female populations. The total risk estimator is 4400
cancer fatalitics per TP person-mrem.

2. Risks from Exposure 1o Radon, Radon and
radon deeay poduct caposurcs are an impartant part of
natural background ndiation.  These exposures differ
from the whole-body radiation discussed above in that
they prin-:i‘paily involve imly the localized cxpasure of
the lung and nol ather organs in any significanl way.
Consequently, the risks from radon cxpoure were cal-
culaicd scparaicly,

Radon (principally *>Rn) and radon decay product
cxposure rates are wsually measurcd with a special unit,
the working level (WL); 1| WL correspends to a liter of
air containing sherl-lived radon decay products whose

%
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totad poteatial adplic energy i 13 = 10 MeVo An
Atmosphere havinge H0-pCi L concentranion of 233 Rn ot
cquilibrium with ity decay products corresponds to 1
WL, Cumulagive exposure i measured in working-
level months (WEMS). A WEM i cqual 1o exposure
to | WL for 170 hours.

The estitmated national average rdon effective dose
that was piven by the NCRP s 200 mirem yr. The
NCRP derived this dose from an estimated national
average radon exposure of 0.2 WEM vr. Because the
risk factors are desived in terms of WEM, for the pur-
poses of risk cHeulation it s more convenient to use
the tadon exposure of 0.2 WLM yr than 1o use the
radon dose of 200 mrem‘yr. Both the 0.2-WLM:yr and
the 200-pirein/se effective done, however, correspond
o the same radiation exposure,

Risks from radon wese estinnited using a risk factor
of 3W0x 10-“WEM. Thixs risk faclor was taken from
the BEIR IV sepon P12
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Throughout this report the Intemational Sysiem of
Units (81} of auctric system of measurcments has been
used, with some exveptions.  For unils of radiation
aclivity, cxposure, and dose, U.S. Customary Units
(that is, curic [Ci|, rocnigen [R). rad, and rem) arce
retained because current standards are written in terms
of 1hesc units.

APPENDIX E
UNITS OF MEASUREMENT

The cquivalent SI unlis are the bhecquerel (Bq).
coulomb per kilogram (C/kg), gray (Gy), and sicvent
(Sv). respectively. Table E-1 presents prefixcs used in
this repont 1o define fractions or multiples of the basc
units of measurements. Table E-2 presents cunversion
factors for conventing from S1 units 1o U.S. Cystemary
Uniis.

‘Fable E-1. Prefixes Used with SI (Metric) LU nits

Prefix Fuctor Symbol
nwga 1 OO0 (00 or 108 M
kito 100 or 18 k
cenli ol orin 2 C
.mith 0.001 or 10-3 m
micto 0.000008 or 10-6 "
nano 0.000000001 or 10-9 n
pico DOOO0ONUONNNYT or 10-12 P
femla (LOODDNONDONOONNNT o 1013 f

allo 0.00000000000000000 or 10-18 a

‘Tahle E-2. Approximate Cunversion Factors fur Selected S1 (Metric) Untts

To Obialn

E-1

Multiply S1 (Metric) {/nit By 1.8, Customary Unlt
Celsius (°C) 95 + 32 Fahrenhcit (°F)
Centiniclers (¢m) 039 Inches (in.)

Cubic mctcrs (m’) s Cubic feet (fi?)
Hectares (ha) 2.5 Acres

Grams (g) 0.035 Ounces (oz)

Kilograms (kg) 2.2 Pounds (ib)

Kilometers (km) 062 Miles {mi)

Liters (L) 0.26 Gallons (gal.)

Mcicrs (m) 33 Feet ()

Microgranss per gram (pg/g) s Pans per miltion (ppm)
Milligrams per litcs {(mg/L) 1 Pans per million jppm)
Square kilomelcrs (km?) .39 Squarc miles (mi<)




LG5 ALAMOD HA LIUNAL LABORATORY
ENVIRNNMENTAL SURVEILLANCE 1990

APPENDIX F

~

DESCRIPTIONS OF TECHNICAL AREAS AND
THEIR ASSOCIATED PROGRAMS

Lacations of the tcchnical ascas {TAs) aperaicd by
the Labatatory in Los Alamos County are shown in
Sce 1L Fig. 4. The main programs conducied al cach
of the arcas are listed in this Appendix.

TA-2, Omega Slte:  Omcga West Reactor, an 8-
MW puclear rescarch reactor, is located here. 1t scrves
as a research tool by providing a seurce of nculzons for
funJarmental studies in nuclear physics and assxciated
ficlds.

TA-Y, Core Area: In thi- main technical area of
the Laboratory s the Adminiviration Building  that
contains the Dircctor'« office and adminisinative offices
and [ahotatorics for several divisions.  Other buildings
house the central computing Facility, materials division,
swicace muscum, chemistry and materials scicnce labo.
ratorics, physics laburstotics, technical shops, cryo-
genios Iaboratories, a Van de Graaff accel:rator, the
main cafetcria, and the Study Center.

TA-S, Beta Site:  This site containe some physical

suppost functions, several archacological sites, and cn-
vitonmenhl monitoting and bulfer rcas.

TA-6, Two-Mile Mesa Site: This silc is used in the
development of special detonators 1o initiate  high-
explinive systenis. Fundamental and applicd rescarch
in support of this activity includcs  investigating
phenomena asswiated with initiating high explosives
and rescarch in rapid shock-induced reactions,

TAR, GT Site (or Anchor Site West): This is a
dynamic testing sile operated as a service facility for
the cntire Laboratory. It mainfains capability in all
modem pondesiructive testing techniques for ensuring
quality of material, ranging from tcst weapons compo-
ncats o high-pressure dics and molds.  Principal tools
include radiographic techniques (X ray machines 1o
100DV and a 24-McV betatron), radicactive-iso-
tope techniques, L' rasonic and peactrant festing, and
clectromagnctic test methods.

-

‘TA-9, Anchor Site Enit: At this site, fabrication
fcasibitity and physical propertics of explosives arc ex-
plored. New organic compounds are investigated for
possible usc as cxplosives.  Storage and stability prob-
lems are also studied.

TA-11, K Site:  Facilitics are locricd here for test-
ing explosive components and systems under a variet,
of extremc physical envir mient. The facilities are
arranged s that b ing may be conttelled and ohserved
remotely and s that devices containing cxplosives of
radinactive materials, as well as those containing non-
hazardous materials, may be jested.

TA-14, Q Site: This dynamic testing site is used
for runping various tests on felstively smal explosive
charges and for frapment impact tess,

TA-18, R Site; This is the hame of PHERMI:X, a
multiplc-cavily clectron accck . slor capable of produece
ing a very large flux of x rays for cortaia weapeas
development probleme and test: - This site is also used
lor the investigation of wiapons (unclioning and sys-
tcms behavior in non-nuclear tests. rBncipally by clec-
fronis recording means.

TA-16, § Site:  Investigations ot I~ e inciude
development, cnginecring Jesign, jrototspw manufac-
ture, and cavironmenal tetig of mnlvar o pone
warhcad systems.  Devehopinent and iesting ol hign
cxplosives, plastics, sad adhesives, an. rescarch on
process developmen: tor manuiacture of it s using
these and other myrerials &2 accomphs®ed 1 eXientive
facilitics,

TA-18, Pajarito Lahoratery Sie:  The fnd:-
menial behavior of nuclear ehain o actions with simpic,
linw-pawer reactors cafled critical awaichlics is siadh g
here. Experiments are operated by remna: conlfol and
observed hy closcd-circuit television. The machines
are housed in huildings known as kivas and are wed
primarily to provide a3 controllcd means of assembling a

/
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critival amount of fissionable materials. This is done o
study the cffects of various shapes, sizes, and configu-
raticns.  These machines are alvo used as a soutce of
fission meuttons in barge quantilics {or cxperimental

purposcs.

TA-Z1, DP She: This site has two primary rescarch
arcas:  DP Weat and DP East. DP West is concerned
with chemistry research; DP East is the high-tempera-
turc. chemistry and teitiuin rescarch site.  Currently,
sevefal structures arc undesgoing decontamination and
decommissioning.  The future use of TA-21 is being
studicd.

TA-22, TD Site:  Fhis site is used in the develop-
ment of special detonators to initiate high-cxplosive
systems.  Fundamental and applicd rescarch in suppont
of this sctivity includes investigating phenomena asso-
ciated with initiating high cxplosives and rescarch in
ranid shock-induced reactions,

TA-28, Magasine Ares A: This is an cxphlmives
storage atcn.

TA-33, HP Site:  An old high-pressure iritium han-
dling facility located hese is being phascd out.  The
National Radio Astronomy Observatory's Very Large
Bascline Array Telescope is located at this sife.

TA-38, Ten Site: Nuclcar safcguards tescarch and
devekopment, which are conducted hete, arc concerned
with technigues for nondestructive detection, idenlifi-
cation, and analysiy of fissionable istopes. Rescatch
in reactor safety and Liscr fusion is also done here.

TA-36, Kappa Site;  Various cxplosive phenom-
¢na, such as detonation velocity, are investigated at this
‘namic testing site.

TA-37, Magazine Area (:
Sofage sile.

This is an explosives

TA-39, Ancho Canyon Site: Non-puclcas weapuns
behavior is sMudicd here, primarily by photographic
techniques.  Investigations are also made into various
phencinenalogical aspects of explosives, interactions of
cxplmives, and explosions invalving other materials.

N

TA-40, DF Site: Thin sile s used in the develop-
ment of special detonators o initiate high-cxplosive
systems.  Fundamental and applicd rescarch in suppon
of this activily includes investigating phenomcna asso-
ciat=d with iniliating high cxplosives and rescarch in
rapid shock-induced reactions.

TA-41, W Site:  Personncl at this sifc engage pri-
marily in cngincering design and  development  of
nuclear componcents, including fabrications and cvalua-
tion of .cst matcrials for weapons.

TA43, il>slth Resenrch Labaratary: Rcscarch
performed at this site includes cellular radiohinlogy,
hiophysics, mammalian radiobiology, and mammalian
mctabolism. A large medical library, special counters
uscd (0 mcasure radioactivity in humans and animals,
and animal quartcrs for dogs, mice, and monkeys arc
alsor located in this building.

TA-46, WA Site: Applicd pholachcmistry which
includes development of technology for lascr isotope
scparation and lascr enhancement of chemicat pro-
ceases, v investigaled here.  Solar cncrgy rescarch,
particularly in the arca of passive solar heating for resi-
dencees, is aiso Jone at this silc.

TA-48, Radiochemlisiry Site:  Laboralory scica-
tists and technicians at this site study nuclcat properties
of radioactive malcrials by using analytical and physi-
cal chemistry. Mcasurements of radicactive subslances
are made, and "kot cclls” are used for remole handling
of radivactive materials.

TA-49, Frijoles Mesa Site:  This silc is curmrently
restricted to carcfully sclected functions because of its
location ncar Bandelicr Nalional Monument >nd past
usc in  high-caplosives and radivactive  malerials
cxperiments.

TA-50, Waste Management Slte:  Pcrsonnel at
this site have responsibility for ireating and disposing
of most indusirial liquid and radicactive liquid wastc
reccived from Laboratary technical arcas, for develop-
mend of improved methods of solid waste treaiment,
and for containment of radioactivity removed by

fseaiment.
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TA-81, Animal Exposure Facility: At this site,
anintals ate eaposed 10 pontadioactive 10Xic materialy
o determine biological cffects ol high and low
CNPOSUICS.

TA-82, Reactor Development Slite: A wide vari-
cty of activities related o nuclear reactsr performance
and safety i done at this site.

TA-$3, Meson Physivs Facility: The Los Alamos
Moeson Physics Facility, a hncar particle aceclerator, is
used o conduct research in arcas of basic physics, can-
cef ireiment, matetials studics, and isstope production.
The Los Alamos Neutren Scattering Cenler and the
Proton Starage Ring are sl located at this TA.

TA-54, Waste Divpasal Site: The primary funclion
of this «ite is radivactive solid and hazardous chemical
wasle management and Jisposal.

TA-58, Plutonium Facility Site:  Provessing of
plutonium and rescarch in plutonium metallurgy arc
dunc at this sifc.

TA-87, Fenten Hill Site: This is the location of the
Laboratory’s Mot Dry  Rovk  geothermal  project.
Scicntists at this sife ar= studying the poasibility of
producing cnergy by circulating water through hot, dry
ok Incated hundreds of meters below the carth’s sur-
face. The waler is heated and then brought 1o the sur-
face 1o drive clectric gencrators.

TA-39, Occupational Health Site:  Ovcupational
health and cnvitonmental scicnce activitics arc con-
ducted af this site.

TA-60, Sigma Mesa: This arca contains physical
support and infrastructure [acilitics, including the Test
_ Fabrication Facility.

-0

TA-61, Fast Jemez Road: This site is used for
physical support and infrastructure facilitics, #:cluding
the sanitary Jandlill.

‘FA-63: This arca contains physical support facili-
ties operated by Johnson Controls World Services, Ine.

TA64: This is the asite of the Central Guard

Favility,

TA-66: This sitc is used for public and curporate
intcrface functions,

TA69: Thiv undeveloped TA serves as an
envitonmenial buffer for the dynamic tesling arca.

TA-70: This undeveloped TA scrves as an
envirenmental buffer (or the high-cxplasives test area.

FA-TL:  This undeveloped TA serves as an
environmental buflcr for the high-cxplosives test arca.

TA-T2: This is the sitc of the Protective Forces
Training facility.

TA-73: This arca is the Los Alamos Airpon.

TA-T4, Otowl Tract: This large arca, botdering
San lidelonse Pucblo on the cast, is isolaled [rom most
of the Laboratory and contains significant concentra-

tions of archacological sites and an endangered species
brecding arca.
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APPENDIX G
ENVIRONMENTAL DATA TABLES

G-1




LO3 ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURAVEILLANCE 1900

Tahle GG-1. Estimated Maximum Indisidusl 50-Year Dose Commitments
from 1990 Airborne Radloactivity®

Estimated Percentage of
Critical Dose Public Dose
Isotope QOrgan Location® (mrem/yr) Iimit
H Wholc-body White Rock 0.0 <.}
HC, 1'N, 10, 1'0, ¥ Ar Wholc-body East Gate (Station 6) 31 B
U, 1Py, 19.20py,
HAm Bone surface

*Estimated maximum individual dose is the duse fram Laboratory operations (cxciuding dirse
coniributions from cosmic, Ierrestial, medical diagnostics, and other non-Laboralory sources) 1o an
individual at or outside the Laboratory boundary where the highest dose rate occurs and where a
person actually resides. I takes into account shiclding and occupancy factors.

bSee Fig. 9 for station locations.

N

.2
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Table G-1. Alrboroe Radioactive Embssions from

™

v

Laboratory Operatiov.s in 1990*
Mixed Activation Products
LADAMPY ®  IMANUC  Fhsion Products “Aré NP JM  Gaseous® Purticke/Vapor!  Spallation Productss

Location (wCi) (uCi (uCh (Ch  (Ch  (Ch (CD (Ch (Ch
TA2 160
TA 2.6 196 RO 96
TA21 1.0 52 0.1 439
TA) KS4
TA3S 0.9 <0.1 25
TA- 1438 3>
TAQ G110 g g
TA-46 . ﬁ @
TAS® 1.5 0.2 1042 20 2 Z
TA'SO 0.2 39 F3
TA-S3 28 123400 0.08 < ;
TA-S4 <0.] 3
TA-SS 0.8 16 £ g

Rounded total  25.8 240 1085 60 90 6400 123400 008 20 il g

K

*As reported an DOE form F-5821.1.
*Plutonium values contain indeterminate iraces of 34'Am, » tarsformation product of 34!Pu.

o

“Does not include acrosolized uranium from explosives testing (Table G-7).

4Does not include 625 Ci of *'As present in gaseous, mixed activation products.
¢Includes the following constituents: *N, 1.3%; 19C, 1.6%; 10, 0.8%; 130, S7.9%; N, 13.3%; 1'C, 24.7%; *'Ar, 0.4%.
!includes 19 nuclides, dominated by Br and "Be.
Slacludes I1be following constitueats 77Br, 43%; T2As, 32%; 73Se, 20%:; P As and MAs, <0.1%.
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‘Tuble G-3, Thermoluminescent Dosimeter (UL Measurements
Annual
Measurement 1994 Dose
Station tocatlon® Coordinates {mirem)
Uncontrolled Areas
Regional Stations (28-44 km)
1. Espanola —_ HY(5)»*
2. Pojoigus — 110(5)*
3. Sania Fe — 108 (h)*
Perimeter Stations (4-4 km)
4. Burranca School NIRGO EN130 117(5)°
5. Arkiansay Avenue NI70 EO30 113 (6)*
fi. Cumbres Schonld NISD EOH) 111 (5)
7. $8th Street NIID  WOI0 122(5)*
M. Los Alamos Airport N110 EL70 113 (5)°
9, Bayo Canvon Ni120 E250 138(5)
1. Shell Station N9 Ef2e 180 (5)*
1. Royat Crest Trailer Court Nusg  E(80 121 (5)*
12, White Rixk SO80  E420 146 (5)*
13, Pajarito Acres S$210 E380 120 (5)*
13. Bandclicr Lookout Stition S8 E200 131 (5)*
15. Pajarite Ski Arca N150 W2 131 (5)
Controlled Areas
On-Site Stations
16. TA-21 (DP West) NO9S  E140 139 (4)°
17. TA-6(Two Mile Mcsi) NO3S E030 127¢5)°
18. TA53 (LAMPF) NO70  E90 178 (5)*
19. Well PM-1 NIBO  E30S 138 (5)*
20. TA-16(S Sic) S03s  W02s 124 (5)°
21. Bouster P-2 5030 E220 127(5)°
22 TA-54(Area G) SOR0  E29%) 153 (5)*
23. State Highway 4 NO70  E350 143 (5)
24, Frijoles Mesa St65 EO8S 125 (5)*
25. TA-2 (Omega Staca, NOT5 E120 155%)
26. TA-2 {Omcga Canyon) NS E12) 155 (6)*
27. TA-18 (Pajarito Sitc) SO E20S5 136 (5)
IR, TA-35 (Ten Site A) N EI10S 141 (")
29, TA-35 {Ten Site B) Nodg EN10 131 (5)
3. TA-59 {Occupational Health Lah) NOSO  EO20 113(4)
31, TA-3 (Van de Graal) NOSt  En2n 141 (6)
32, TA-3 (Guard Siation) NOSO ERO 125 (5}
33. TA-3 (Alarm Building) NOSO EMD 162 (5)
33. TA-3 (Guard Building) NUSO  E020 119(5)
35, TA-3(Shop) Nost EO20 138(5)
36. Pistol Range N0 E240 128 (5)
37. TA-55 (Plutanium Facility 3outh) NSO E240 109 (5)
M. TA-55 (Plutonium Facility West) NSO ENRD 142(5)
39, TA-55 {Plutonium Facility North) NSO EnND 132(%)

Wee Fig. 6.

PMcasurement (9577 confidence increments).

\ *Change in location,

G

N




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1000

Tuble (-4, Locations of Alr Sampling Stations®

Latitude Longhude
or North-South or East-West
Station Coordinate Coordinate
Regional (28-44 km)
1. Espafiola 6oy 106°06°
2. Pojoaque 35°52 105°02°
3. SaniaFe 35°40° 106°56'
Merimeter (0-4 km)
4. Bamranca School 35°54'09" 1060°16'55”
5. Arkansas Aveaue 35°54°06° 106°19°10"
6. East Gate 35°52'32" 106°15°19°
7. 48ih Strect 35°52'SR" 106°19'43"
8. Los Alamos Airport 35°52655" 106°16°33°
10. Shcll Siation 35°52'5)° 106°18'21°
11. Royal Crest Trailer Park s5°52°21° 106°18°01°
12. White Rock 35°49°22" 106°12°46°
13. Pajarilo Acres 35°47'35° 106°12'31”
14. Bandclicr 35°46°52" 106°15°57°
33. McDonald's 35°52°'42"7 106°17°'57°
34. White Rock Fire Station 35°49°44" 106°12°20°
35. While Rock Church
of the Nazarene 35°49°20° 106°13°18°
On Site
15. TA-21 35°52°30° 106°16°08"
16. TA-6 35°51° 106°20/
17. TA-53 (LAMPF) 35°52°12° 106°16'00°
18. Wcll PM-1 35°51°36" 106°13'31°
19. TA-S52 35°51°30" 106°16'35°
20. TA-16 35°5057° 106°21'28°
21. Booster P-2 3<°50rq3° 106°15'51°
22. TA-54 35°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"

38cc Fig. 8 for station locations.

(i-§
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ENVIRONMENTAL SURVEILLANCE 1000

‘Tahle (;-8. Average Background Concentratlons of

Rudioactivity in the Atmusphere

Rudioactive EPA® Labaratory® DOE Gulde for
Constituent Units 1987—1989 1990 Uncontrolled Area®
Gross bela 10715 uCirml 100 = 0 180 2 4.2 9 (N}

IH 10-12 uCi/mL — 052 13 200 (000
Uranium (natural) pg/m? 330+ 90 1140 £ 117.0 100 000
Mpy 10-1% uCivml 122 0) 0.7 OM 30 000
239,240y, 10-18 WCirmL 072 0.1 09 2 07 30000
HAm 10-'8 uCirmL -— 292 LU0 30 000

3EPA (1987-1989), Reports 49 through 58. Data arc from the Santa Fe, Ncw Mcxico,
sampling location and were taken from January 1987 through May 1989. Dara for 1990 not
available at time of publication.

~ PData arc annual averages from the regional stations (Espaiiola, Pojoaque, Santa Fe) and were
taken during calendar year 1990,

€Sce Appendix A. These values are presented for comparison,
IMinimum detcetable limit is 4 x 10-V% Ci/mL.
*Minimum detectable limit is 3 x 1017 4Ci/mL.
fMinimum deicctable limit is 2 x 10-'8 uCi/mL.

G.h
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‘Table G-6, Summary of Selected Radlunuclides Half-life Information |

Nuclide Symbol Half-Lile
{years)
Tritium Iy 12
Beryllium-7 Y:" 0.15
Phosphorus-32 1p 0.04
Potassium-40 oK 1 260 000 00
Argon-41 TAr 0.000 08
Cobali-60 80Co 52
Strontium-85 83§¢ 0.18
Strontium-89 89, 0.14
Strontium-%) sy 27.7
lodine-131 131y 0.02
Cesium-134 134cy 208
Cesium-137 3¢, 10
Uranium-234 24y 247 000
Uranium-235 25y 710 VOO0 DOO
Uranium-238 28y 4 510 000 000
Plutonium-238 238py 86
Pluionium-239 1opy 24 390
Plutonium-240 240py 6580
Americium-241 Hiam 458

G.7
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/ ENVIRONMENTAL SURVEILLANCE 1990 \

‘Table (;-7. Estimated Concentrations of Toxic Elemenis
Aerosolized by Dynamic Experiments

1990 Fraction Annual Aversge Applicable
Total Usage Arrosollzed Concentration (ug/m") Standard
Element (kg) (%) (4 km)® (8 km)® (ng/m*)
Uranium 87 10 8.4 x 10-¢ 34 x10-8 9b
Beryllium ] p 0 -0 0.01¢
Lead 2 1004 2.1 x 108 B.S x 10-¥0 1.5¢
Heavy mclals 234 1009 2.5 x 104 98 x 10-* 10°

IDistance downwind,

PDOE (1981).

*Standard for H)-day average, New Mcxicao Air Quatity Control Regulation 201.
dNo dala arc available; estimate was dunc assuming worst-case pefcenlage was
acrasolized. )

€Standrd for 3-month average (40 CFR 50.12).




LOS ALAMOS NAT:ONAL LABORATORY

/ ENVIRONMENTAL 5L AVEILLANCE 1980

‘Table (;-8. Airhorne Tritiuted Water Concentrations for 199
Concentrations (pCl/m* [10- 9 wClUml D)

\

G-9

Total Air  Nu.of  No.of Meanssca
Volume Monlhly Samples Percentage of
Station Location® (m')  Samples <MDLY Msximum¢ Minimum¢  Mean Gulde?
Regional Stations (28-44 km), U'nconirolled Areas
1. Espaiola 126.74 e n 24.(09) -12 (0¥) 0.5 (01L9) <1
2. Pojoague 142.33 12 11 7.0 (1.0)  -03 {(04) 07 QU) <.}
3. Santa Fe 140057 11° 1" 08 (0.3) -06 (06) 0.3 (D.5) <01
Group Summary M n 7.0 (1. -1.2 (0.8) oS (1)) <1
Perimeter Stations (1-4 km), Uncontrolled Areas
4. Barranca School 120142 12 hJ 181 (1.4) 06 (0.6) 3.7 (1N8) <N.1
5. Arkansas Avenue 12851 12 B 33 (0.R) 0.0 (D.6) 1.0 (0.9) <l).}
6. East Gate 144,39 12 } T8 (LLIy 07 (0.2) 36 (23) <().]
7. $Kth Strect 1449} 12 9 59 (25) 02 (1) 1.6 (1.6) <01
K. Los Alamos Aimport 16228 12 2 3 (1% 11 (02) 67 (49) <1
*10. Sheit Siation 127.85 12 5 91 (1.3) 0.6 (049) 28 (2.3) <0).1
11. Royal Crest
Trailer Park 133.57 12 4 99 (L1) 06 (1) 3.3 (295) <.1
12. Whitc Rock 125.73 11¢ o 123 (23) 00 (02) 27 (3.6) <01
13. Pajarito Acres 99.17 1 7 241 (32) 05 (03) 6 (69) <01
14. Bandclier 103.98 12 (] K9 (L) 04 (0.8) 31 (29) <0).1
33. McDonald's 29.10 3sh ] 49 (0.7) 29 (04) 3.9 (D) <n.1
34. Whitc Rock
Firc Stalion 23.00 2% | R2 (1.3) 09 (04) 4.6 (09) <.l
35. Whiic Reck
Nazarene 22.50 28 0 142 (1.9) 104 (1.3) 123 (1.7) <0.1
Group Summary 125 60 241 (3.2) 00 (02) 41 (3.2) <.}
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LOS ALAMC, 5 NATIONAL LABORATORY

ENVIRONMENTAL SUAVEILLANCE 1000

No. of

‘Tahle G-8 (Con)

Na. of

Yolume Monthly Samples

Conceatratlons (pCl/m* [10-12 uCUml))

~

Fercentage of

Mean se s

3Sce Fig. B for map of local sations.
*"Minimum detcctable limit = 2 x 10-)2 uCiyml..
‘Uncertaintics ate in parcatheses (sec Appendix B).

dControllcd arca DOE Dersived Air Concentration = 2 x 10-3 uCmL;
unconltolled arca Detived Concemtration Guide = 1 » 10-? uCirml..

“Pump failurc Juring onc sample perind.

(Elcctricity off dusing onc sample period.
ENcw slalions operaled enly part of 1990,
PVandalism af station duting iwo samplc perinds.
*Station 9 is ne longer in operation,

210

Station Location® (m")  Samples <MDLE  Maximum® Minimum®  Mean® Guide?
On-Site Stations, Controlled Areas

15. TA-2) 12310 s ] 267 (1.6) 3R (04) 12.7(K.1) <01
16. TA-6 173.02 12 10 57 (1)) <02 (07) 1.4 (1.9) «<f).§
17. TA-53 (LAMPF) 105.70 p1el L) 131 (1.5) 08 (03) 39 (33 <().}
1N Well PM-1 151.75 12 6 45 (1Y) 03 03 22 (1.4) <.
19. TA-52 99.07 1"t b 13) (1.s) 03 (0.3) 132 (A7) <01
20. TA-16 126.24 e Y 23 (S5 -05 (0.7y L0 (0.9) <l).}
21. Booser P-2 141.81 12 ] 65 (1.3) -05 (0S5 21 (2 <.l
22. TA-54 §24.97 11¢ 1 482 (4.5 00 (00) 163 (139) <N.1
23. TA-49 13215 12 R 39 (09 0.5 ((1.5) 1.1 (1.2) «<fl]
23. TA-3) 135.46 1ns 2 255 (23) 06 (1.2)) 19 (1.2 <0.1
25. TA-2(Omcga) 136.26 12 0 204 (22) 25 (1S 114 (49) <0.1
26. TA-16-450 129.9% 12 10 80 (1.3) =20 20) 1.2 (2.4) <0.1
Group Summary 138 66 48.2(4.5) -2002m 53 (1.5) «f).)
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LOS ALAMOS HAT-ONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

TaMe G-9. Alrhorne 2*29Py Concentrations for 1990

~

Concentrations (aCUm* (1118 WCUmL))

New stations,

1Sce Fig. 8 for map of local siations,

PMinimum detcciable limit = 3 x 10-1% uCirml..
‘Uncenainiics are in parcathescs (see Appendix B).
SConteolicd arca DOE Detived Air Concentealion = 2 » 10712 yCiml;
unconttolled area Derived Conventgation Guide = 2 x 100 uCiyml.

\Slatium 9 ix nerlonges in opcration.

G-l

Towl Air No.of  No,wf Mesnmss
Volume Quarterly Samples Percentage of
Station Location® (m")  Samples <MDL? Maximum®  Minimum® Mean® Gulded
Regional Stations (2834 km), Uncontrolled Areas
I. Espaiola 71260 4 4 11 (06) 00 (05) 05 (06) <01
2. Pojoaque 7509 4 1 L6 (07) 00 (O) 08 (07) <l
3. Sana Fe To 463 4 14 22 (1)) 08 (L) 14 (06) <0}
Group Summary 12 12 22 (1.2) 00 (18 0.9 (0.7) <t}
Perimeter Stations (04 km}, Uncontrolied Areas
4. Barmsanca School 74 X1 4 3 27 .7 0.5 (1S 1} (1.0} <01
5. Arkansas Avenue 79 AR 4 4 L1 (0y 02 Y 04 (0.4 <.}
6. East Gaic R4 R48 4 4 11 (6) 00 (0S) 06 (06) <01
7. 4%ih Strcet K3 INT 4 2 13 (18 00 (4 61 (1)) <01
H. Los Alamos Airport 83 298 4 4 vy (06) 05 (0.6) 1.5 (0.7) <01
*10. Shell Station 76521 4 4 1.2 (08) 03 (04) OB (04) <D
11. Royal Cremt
Trailer Park 73 HeY 4 4 04 (DS) 02 () 03 (©1) <l
12. White Rock 75534 4 4 1.3 (06) 09 (0.5) L1 (0.2) <01
'3, Pajarito Acres 77 K24 4 4 Lo (0.7) 04 (04) 0.7 (03) <01
14. Bandelier 80 737 4 4 05 (04) 00 (©S5) 03 (©2) <1
33. McDonald’'se 44 084 2 2 1Y 0.7y 1.3 (0.)) 1.1 (05) <0}
34. Whiie Rock
Fire Statinn® 19 452 l 0 0.0 (00)y 230 (24) 230 (249 01
35. Whitc Rock
Nazarence 23 012 l 1 0.7 (0.5) (.7 (0.5) 07 (0.5) <0.1
Group Summary V 4 4 130 (1Y) 00 (0.5) 32 (1L.2) <01
In-Site Stations, Controlled Areas »
15. TA-21 83 256 3 4 40 (20 02 (02 1.4 (1) <01
16. TA-6 64966 3 4 1% (L) 03 (09 13 (07) <0}
17. TA-23(LAMPF) 73 441 4 ) 25 (L2) 08 (0.6) 1.5 (0.7) <01
18. Wcll PM-1 73 189 4 3 2 1.7y 0.2 (1)) 24 (39) <01
19. TA-S2 67 662 4 4 LI (05) 05 (0S) 08 (03) <Nl
0. TA-16 76 535 4 k) 28 (LY 03 (04) id4 (1.2) <0}
21. Bounter P-2 TR 324 4 4 1.6 (06) 04 (03) 08 (0.6) <01
22 TA-54 78 29 4 0 93 (1.5) 21 (0.7 39 (36) <01
13 TA-W Ho K.Y 4 4 07 (05 00 (@4 03 (0I) <01
4. TA-B M2 K34 4 k| 195 (20) 00 {0.9) 71 (93) <01
25. TA-2 (Omcga) 83 W 4 4 09 0.7y 02 (0I) 0s (©3) <01
26. TA-16-450 Ky RAY 4 4 17 (7)) 02 (04) 07 (0.7) <01
Group Summarsy 4 40 WS (20 00 (0.S) 18 (3)) <01




LOS ALAMOS NATIONAL LABORATORY
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T'shle (;-10. Airborne 2%’y Concentratlons for 1990

Concentrations (aCUm® [10-'? u("Uml.))

Total Air No.of  No.of Meanasa
Volume Quarterly Samples Percentage of
Station Locatlon® (m')  Samples <MDIP Maximum¢ Minimum¢ Mean® Gulded
Regional Stasions (28-34 km), Unconirilled Areas
l. Espaiiola 71 261 4 4 09 (04) 00 (05 03 (04) <01
2. Pujoague 75 979 4 3 2.1 (0.8) 00 (0.0) 08 (09) <01
3. Sania Fe 00363 3 4 19 (07) 02 (0.5 09 (0F) <0
Group Summary 12 § 21 (08) 00 (0.5) 0.7 (0.T) <b)

Perimeter Stations (04 km), Uncontrolled Areas

4. Bartanca Schonl 74 K1 4 3 42 (L) 03 (0.e) 1.6 (1.7) <0.
5. Arkan<as Avenue 79 K9X 4 4 L0 (0.6) 02 (0.3 06 (03 <01
6. East Gate 83 848 4 4 09 06) 02 (0.2) 0.6 (0.J3) <0.1
7. 481h Strect 43 147 4 4 03 (04) 0.0 (nS) 0.0 (n2) <0
N. Las Alamos Airpon #4295 4 4 08 (0.7) 0.2 (03) 0.5 (03) <01
*J0. Shell Station 76 527 4 4 18 (09) 00 (05) 09 (DR) <01
11. Royal Crent
Trailct Park 73 869 4 4 14 (09) 00 (6 07 (06) <0.1
12. Whitc Rack 75 534 ! 4 1.1 (04) 02 (03) 06 (04) <01
13. Pajasito Acres 77 824 4 4 09 ©0e6) 02 (0.3) 04 (n3) <01
14. Bandclier 80 737 4 4 05 (©4) 00 (05) 03 (02) <0.1
33. McDunald’s* 44 (154 2 2 06 04 03 (0JI) 05 (04) <0}
33. Whiic Rock
Firc Station® 19 852 1 ] 00 (6.0) 00 (00) 00 (0.0) <01
35. White Rock
Nazarenc® 23 012 1 1 0.2 (0.2) 0.2 (0.2) 0.2 (0.2) <0.1
Group Summary 43 42 (L1) 00 (0.0) 0s (05) <01
On-Nite Stations, Controlled Areas
15. TA-21 83 256 4 3 21 (1) 00 (PS) 08 (09) <0.)
16. TA-6 63 966 4 4 1.8 (LO) 00 (0.6) 08 (0.7) <01
17. TA-33 (LAMPF) 73 44} 4 4 14 (0.7) 02 (0S) 08 (0.6) <01
18. Well PM-1 73 89 4 4 1 (16) 02 (0.9) 1.0 (14) <01
19. TA-52 67 662 4 < 1.9 (1.6) 0.2 (0.9) 1.0 (0B) <01
0. TA-16 76 535 4 4 0.7 (05) 02 (03 04 (02 0.1
21. Boosier P-2 TH 324 4 4 09 (1.0) 00 (05) 03 (03) <01
22. TA-54 T8 298 4 ] 1.2 (06) 06 (05) 09 () <01
23. TA-49 86 K23 4 4 08 (06) 02 (05) 05 (03) <0I
24. TA-33 R2 K34 4 4 04 (04) 00 (05) N2 (02) <0.1
25. TA-2 (Omcga) 83 U0 4 4 1.1 (PE) 02 (0.7 08 4) <01
26. TA-16-450) 80 %63 4 4 11 (0.7) 02 (0.7) 06 (04) <«<0.1
Group Summary 4% 47 il (1.6) 00 (0.9) 0.7 (06) <01

35cc Fig. 8 lor map of local stations.

MMinimum detectablc timit 2 4 x 50-12 uCiml..

<Uncertaintics are ir (arentheses (scc Appendix B).

dConirulled arca C L Derived Air Concentration 3 - + 2 02 pCi/ml:
uncontrolicd arca Dezived Concentration Guide = 3 = 10-14 uCi/mL.
eNcw stations.

*! - ation 9 is no longer in operatinn. }

G-12
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Table (;-11. Airbarne 2¥1Am Concenirations for 1990

Concentratloas (aCUm® [10-1* uCi/ml.))

LOS ALAMOS NATIONAL LABORATORY

~

*Sce Fig. 8 for map of station locations.
bMinimum detectable limit = 2 x 10-18 uCi'mL.
¢Uncertainlics arc in parcntheses (scc Appendix B).

4Controllcd arca DOE Derived Air Concentration 1 2 = 10-12 uCimL.;
uncontrolled area Derived Conceniration Guide = 2 x 10-M uCiml.

G-13

Total Air No.of  No.of Mesnasa
VYolume Quarterly Samples Percentage of
Station Location® (m*)  Samples <MDL®  Max¢ Min® Mean® Guide?
Regiunal Station (44 km), Uncontrolled Area
3. Santa Fe 15 648 1 0 2.9(1.0) 2.9(1.0) 2.9(1.0) <.
Group Summary ] 0 29(1.0) 29(1L0) 2.9(1.0) <0.1
Perimeter Stations (0 km), Uncontrolled Areas
6. East Gatc 43924 2 2 1.4¢0.7) 1.1 ¢0.5) 1.2(0.3) <0.1
8. Los Alamos Airport 62 843 ] 2 2.5(0.R) 1.2(0.8) 1.7(0.7) <0.}
12. Whitc Rock 75534 ) ] 4.0(1.5) 1.4¢0.7) 2.1(1)y) <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 4 3 3100 04(07) 1.6(1.2) <0.1
17. TA-S3(LAMPF) 7344 4 3 53(1y) 09(0.6)  22(2.1) <0.1
0. TA-16 58 532 3 2 68()9) 00(0.5) 2R(.5) <0.1
21. Boostct P-2 78 324 4 3 2709 1.0(0.6) 1.8(0.7) <0.1
22. TA-54 78 298 4 ! 48(1.0) 20(1.1) 32(149) 0.1
23. TA-49 41927 2 2 1.8(05) 1.7(06)  1.7(0.3) <0.}
Group Summary 2 15 6.8(1.4) 0.0(0.5) 23(1.7) <0.1
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Table (;-12. Airhorne Uraniom Concentrations for 1990

LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 19900

Concentrations (pg/m’)

N\

G-14

Total Air No.of  No.of Meanass
Volume Quarterly Samples Percentage of
Station Location® (m")  Ssmples <MDLP Maximum® Minimume¢ Mesn® Guided
Regional Stations (2844 km), Uncontrolled Areas
1. Espaiola 71260070 4 | 102.9 (10.3) 0.0 (0.0) 509 (42.0y <0.1
2. Pojoagquc 75979.10 4 I 2707 (27.1) 0.0 (0.0  13R.1 (120.1) <O.1
3. Santa Fe 7046330 4 0 J92.6 (39.3) 429 (3.3) 1531 (162.1) <O.1
Group Summary 12 2 3246 (393) 0.0 (0.0) 1140 (117.4) <«D.I
Perimeter Stations {0—4 km), Uncontrolled Areax :
4. Barranca School 1318050 4 0 90.4 (9.0) 343y 546 (23.2) <1}
5. Arkansas Avenue T9RIR00 4 0 45.1 (4.5) 14.1 (1.9) 264 (13.4) <0.1
6. East Galc RIR4RID 3 0 405 (4.1) 2901 (14) 356 (56) <O
7. 48:h Strcet £3186.70 3 0 50.0 (5.1 16.2 (1.6) 30.3 (15.2) <01
K. Los Alamos Airpors 8429510 4 0 632 (6.3)  327(1.6) 436 (13.5) <0.1
*100. Shelt Station 7652670 4 0 R6.6 (B.T)  S0.7(5.1) 708 (150) <01
11. Royal Crest
Trailcr Park TINGY.41 4 0 480 (48) 230 (1.3) 397 (115)  <M.)
12. White Rock 7553390 4 0 94.4 (99) 3.1 (3.0) 49.3 (30.2) <.}
13. Pajarito Acres 77#23.70 4 0 52.0 (5.2) 207 (2.1) J0OR (14.7) <0.1
14. Bandclicr 8073780 4 0 4.1 (4.0) 14.9 (1.5) 729 (11.6) <01
33 McPunaks . 4405400 X« n 373 3.7 24.1 (2.9) 30.7 (3.0) <0.1
34. ‘Whitc Rock
Fire Station 1985240 If 0 36.7 (3.7) 36.7 (3.7) 367 (3.7) <01
35. White Rock
Nazarenc 2301220 f 0 19.9 (2.0) 19.9 (2.0) 19.9 (2.0) <0.1
Group Summary 4 a 94.4 (9.4) 14.1 (14) 378 (164) <0.1
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LOS ALAMOS NATIONAL LABORATORY
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\

G-15

Table (;-12 (Cont)
Concentrations (pg/m’)
Total Air No.of  No.of Meanass
Volume Quarterly Samples Percentage of

Station Location® (m*) Ssmples <MDI® Maximum¢ Minimum® Mean< Guided
On-Site Stations, Cantrolled Areas

15. TA-21 83 256.10 4 0 709 (7.1) 3.2 (1.6) K9 (17.4) <01
1h. TA-6 6496630 3 0 66.0 (3.0) 254 (25) 464 (180) <1
17. TA-53(LAMPF) 7344051 & 0 1601 (160) 337 (34) 708 (598) <0.1
18. Well PM-1 73 788.80 4 0 $6.4 (S.6) 248 (25) 385 (143) <01
19. TA-52 6766230 3 0 495 (49) 204 (1.3) 323 (124) <Ot
20. TA-16 7653541 4 0 $6.9 (5.7) 23.0 (2.3) 44.9 (15.2) <0.1
21. Boosler P-2 7832410 4 0 62.3 (6.2) 2.7 (2.9) 448 (1.7) <«<0.1
22. TA-54 H976 4 0 756 (1.6) 399 (30) 520 (165) <0}
23. TA-49 R6K23.30 4 0 445 (45) 143 (19 272 (126) <)
24. TA-33 8283351 4 0 79.2 (3.9) 35.2 (3.5) 560 (21.1) <0.1
25. TA-2(Omega) 8370851 4 0 402 (40) 156 (1.6) 236 (114) <01
26. TA-16-450 ROR62.60 3 0 358 (3.6) 153 (1.5) 219 (94) <01
Group Summary 48 0 1601 (160) 143 (1.4) 423 (243) <0
*Scc Fig. 8 for map of local stations.
PMinimuin detectable limit = 1 pg/m’.
“Uncertainties atc in parenthes cs (sec Appendix B).
dControlicd arca DOE Drerived Air Concentration = 2 x 100 pg/m;
uncontrollcd atea Derived Concentration Guide = 1 x 10° pg/m®,
¢Ncw station ran only 2 quarters in 1990,
INcw station, ran only | quarter in 1990,

*Stat.on 9 is no Jonger in aperation.
Note: Onc curic of natural uranium is equivalent to 3000 kg of natural uranium.
Hencce, uranium masses can be converted to the DOE “uranium special curic” by
using the factor 3.3 x 10-1* uCi/pg.
//
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/ ENVIRONMENTAL SURVEILLANCE 1090 , \

Tuble G-13. Alrborne Berylllum Concentrations for 1990%

Total Alr No, of
Yolume Quarterly Concentral. »ns (ng/m")
Station and Location® (m?) Samples Masimum* Minimum* Mean*

Regional Stations (2844 km), Uncontrolled Areas

2. Pujoaque 56 543 3 0.05 (0.01) 0.02 (0.01) .04 (0.
Perimete: Stations (0-4 km), Unconirolied Areas
4. Barranca School 53112 3 0n3 001 002 (M) 002 (0.01)
7. Los Alamos, 48th Sircet. 62572 3 200 (001) 001 (0.0) 0.04 (0.003)
10. Shell Station 59919 3 004 (001) 003 (001) 004 (0.01)
13. Pajarito Actes 57802 3 002 (001) 001 (D0) 0.01 (0.01)
Group Sammary 12 GIR (001) 001 (001) 003 (0.01)
On-Site Stasions, Controlied Areas
19. TA-S2 . 60 476 3 0oL (00) 001 (001D D01 (0.003)
20. TA-16 . 578434 3 002 (001) 001 (0.0) 0.01 (0.003)
22, TA-54 SH K21 3 003 (0O1) 002 (0O1) 002 (0.01)
26. TA-16-351) 63 075 3 001 (0.0) 001 (0.0) om (00)
Group Summary 12 0.03 (001 0.01 (0.01) 0.01 (0.004)

SData available only through third quarter of 1990,

bSee Fig. 9 for map of local statiors.
¢Uncentaintics are in pareniheses (scc Appendix B).
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Table G-14. Lazatlons of Surface Water and Groundwater Sumpling Statlons

\_

G-17

Latltude Longitude
or North-South  or East-West Masp
Station Coardinate Coordinate  Designation® Type®
Regional Surface Waler
Rio Chama at Chamita k {1 106™m- — 3
Riv Grande at Embudo 36%12° 105°58° - sw
Rio Grande al Otowi 35°52° 106°08° 3 sSwW
Rio Grande at Cochili R Y 106°197 - Sw
Rio Grande at Bemalillo s 106°36° - Sw
Jemez River ‘ 354307 106°44° — swW
Perimeter Stations :
Lo Alamos Rescrvoir N10S w090 7 sw
Guaje Canyon N3 E100 8 sw
Frijoles Canyon SO E180 9 SwW
La Mesita Spring NOSD E550 10 GWD
Sacred Spring N170 €540 n GWD
Indian Spring N140 E530 12 GWD
White Rock Canyon Stations
Group1 , V
Sandia Spring S030 E470 13 SWR
Spring 3 S110 E4SD 14 SWR
Spring 3A - 5120 E445 I5 SWR
Spring JAA S140 E440 16 SWR
Spring 4 S170 E110 17 SWR
Spring SA S150 EJ9s 18 SWR
Spring $ $220 E390 19 SWR
Spring SAA $240 EJo0 20 SWR
Ancho Spring S2%0 E305 21 SWR
Group [1
Spring 5A $230 E3%0 22 SWR
Spring 5B $275 E355 9% SWR
Spring 6 $3n EI 23 SWR
Spring 6A S0 E310 24 SWR
Spring7 $330 E295 25 SWR
Spring 8 $335 E285 26 SWR
Spring 8A S$3i$ E280 27 SWR
Spring 8B S310 E28S 97 SWR
Spring 9 $270 E270 28 SWR
Spring YA $325 E263 29 SWR
Daoc Spring 5320 E250 30 SWR
Spring 10 $370 E230 n Swi
Group 111
Spring 1 N3O ES2n 32 SWR
Spring 2 NOiS ESOS 3 SWR
Spring 2A S105 E475 95 SWR

~




LOS ALAMOS NATIONAL LABORATORY

/ ENVIADHMENTAL SURVEILLANCE 1990 \

‘1adle (G-14 (Cant)

Latitude 1ongitude
or North-South  or East-West Map
Station Coordinate Coordinate  Deslgnation® Type?
Whitec Rock Canyon Stations (Cont)
Group IV
Spring 1B S150 F.465 3 SWR
Streams
Pajarito SN0 E411) 35 SWR
Ancho £298 Els0 3e SWR
Frijolcs S3nS E235 3 SWR
Saniiary EMuent ,
Muvtandad S070 E380 k1] SWR
On-Site Stat:nns
Test Well | NOTO E335 3 GWD
TFest Well 2 N0 E150 40 GWD
Test Well 3 NORO E2S 41 GWD
Toest Well DT-SA S110 EOon) 42 GWD
Teat Wl 8 NO3S Et70 43 GWD
Test Well DT S155 E130 44 GWD
Test Well DT-10 S120 E125 45 GWD
Caniada dc] Bucy A NOO E150 46 sw
Pajarito Cagvnn C Sonl) £218 47 sw
Water Canyon at Beta Strn Ef¥n) 5 Sw
PCO-} - 8054 E212 102 GWS
FCO-2 S0} E255 13 GwWS
$C0-) SimN EW) 103 GWS
Effluent Release Areas
Acid-Pucehlo Canyons
Acid Weir N125 | SN ¥/(]] 49 swW
Puchio | N1V Etnd) 50 Sw
Puchin 2 N120 F155 s1 Sw
Puchln 3 NEaxS E31S : 52 SwW
Hamslion Bend Spring NHO E250 53 S
Test Well 1A Nt E}}S 54 GwWS
Teat Well 2A N120 E140 ss GwWS
Basalt Spring NOBS E305 56 S
DP—Las Alamos Canyons
DPS-1 Nira Eio6n 57 SwW
DPS-4 ‘ Nimiy E2m) SK SwW
LAO.C NOxS: E0) 59 OWS
LAO-) NI Ei20 ) GWS
LAG-2 NOK{) c210 61 GWS
LAD-3 A NO®e) E220 62 GWS
[LAO-4 NOT0 E245 a3 GWS

\ LAO-4.S NOhS E270 X GWS /
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Tuhle G-14 (Cant)

AN

G-19

*Reginnal surface water sampling lcations arc given in Fig. 15; perimeter, Whilc Rock Canyon,
on-site, andd cfflucni relcasce arc: sampling hiwations are given in Fig. 16.

PSW o= arrface water, GWE = decp or iam aquifer, G'WS = shulfow or alluvial aguiter, SWR =
spring al White Rock Canson, and D = saater supply distribulion system.

Latilude Longitude
or North-South  or East-West Map
Station Coordinate Coordinate _ Designation® Type®
Effluent Relcase /ireas (Cont)
Sandia Canyon
SCS-1 NOSO E040 65 Sw
SCS-2 N060 E140 66 Sw
SCS-3 NOSO E185 67 SwW
Mortandad Canyon
GS-1 ' NO40 E100 68 Sw
MCO-3 NOI0O E110 6 GWS
MCO-4 NO3S E150 70 GWS
MCO-5 NO3O E160 7 GWS
MCO-6 Nu3b E175 72 GWS
MCO-7 NO25 E180 73 GWS
MCO-7.5 NO3O £190 74 GWS
Water Supply and Distribution System
Los Alamos Wel] Fleld ,
Weil La-1B NI1I5 ES30 76 GWD
Well LA.Z N125 ESus 77 GWD
Well LA-3 "NI130 E490 78 GWD
Well LA-4 NO70 E405 79 GWD
"~ Wcll LA-S NO76 EA3S 80 GWD
Wzll LA-6 (standby) “NIDS E465 A1 GWD
Guaje Well Fleld
Well G-1 NI9D E385 82 GWD
Well G-1A N197 E380 A3 GWD
Well G-2 N20S E365 84 GWD
Well G-3 N21§ E350 85 GWD
Well G-4 N21) E315 86 GWD
Well G-5 N228 E295 87 GWD
Wcll G-6 N2IS E270 88 GWD
Pajarito Well Field
Wel, PM-1 No3o E305 89 GWD
Well PM-2 S055 E202 %N GWD
Well PM-3 N0 E255 91 GWD
We!l PM-4 S030 E205 92 GWD
Wcll PM-5 NOIS E155 93 GWD
Water Canyon Gallery SO0 wi2s 94 GWD

/
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Table G-15. Radiochemical Quality of Surface Water from Regional Stations®

Gross
H NGy Total Uranium %Py Miepy Gamma

Station (104 uClmL) (10-* uCimlL) (/L) (10-* uCi/mmL) (10 uCiVml) (counts/min/L)
Rio Chama

Chamit 0.3 (0.3) -61 (88) 2.7(0.2) 0.000 (0.010) 0.004 (0.011) 39 (80)
Rio Grande

Embudo 0.2 (0.3) 42 (63) 19(0.}) 0.000 (0.01) 0.004 (0.006) 200 (80)

Orown 0.2 (03) S (TN 3.1(0.2) 0.008 (0.014) 0.012 (0.007) 190 (80)

Cochiti 03 (03) -71(mM 30(0.2) 0.00 (0.005) 0.005 (0.00S) ~260 (80)

Bemalillo 0.2 (03) -40 (TH 300.2) 0.013 (0.015) 0.004 (0.007) - 160 (80)
Jemez River :

lemez 0.4 (03) =25 (75) 1.0(0.1) 0.008 (0.008) 0.004 (0.007) -200 (80)
Maximum 04 (03) 42 (63) 3.1(0.2) 0.013 (0.015) 0.012 (0.007) 200 (80)
Limits of detection 0.7 40 ] 0.1 0.1 50

$Samples were collected in April 1990; counting uncertaintics are in parentheses.

\
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Table G-16. Chemical Quality of Surface Water from Regional Stations (mg/L)®

Total Conduc-
Hard- tivity
Station SiO, Ca Mg A Na CO, HCO, P SO, i F NO«N TDS® ness pH (mS/m)
Rio Chama
Chamita 16 61 114 2 3 5 123 0.1 98 ? 0.3 0.0 366 199 R3 a9
Rio Grande
Embudo uid 34 7.2 2 20 5 107 0.1 50 ] us 0.1 324 139 85 26
Otowi ™ KT g0 2 ok s 116 0.1 $6 s 0.4 0.0 33 154 8.1 29
Cochiti 23 K} 17 3 28 5 116 0.1 Sl 6 04 03 294 149 K2 31
Bermlillo pi | S1 96 4 50 s 128 0.1 68 » 05 0.0 ass 167 84 A0
Jemez River ,
Jemez 34 W0 k¥ ] 5 35 5 140 0.2 19 3 06 0.1 A6 116 B3 30

*Samples were collected in April 1990,

PTotal dissolved solids.
*Standard units.

-
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Table G-17. Radiochemical Quality of Surface Waters and Groundwaters from Perimeter Statioas®

i

Gross
. n (] Total Uranium 1Npy msepy Gamma

Station (104 uCimlL) (10-* WCUmL) (pg/L) (10-* uCiymL) (10-* uCiymL) (counts/min/L)
Los Alamos Reservoir 0.1 (0.3) -8 (81) 02 (0.1) 0,000 (0.010) 0.005 (0.0U8) 600(100)
Guaje Reservoir 0.1 (03) 90 (8 08 (0.1) 0.009 (0.011) 0.005 (0.010 550(100)
Friinks Canyon 0.3(0.)) 205 (136) 05 (0.1) 0.007 (0.009) 0.000 (0.010) 530(100)
L Mesita Spring 0.5 (0.3) 0 (135) 121 (1.8) 0.004 (0.007) 0.004 (0.004) 570(*0)
Sacred Spring 0.0 {0.3) -17 (T8 1.7 (03) 0.013 (0.010) 0.009 (0.009) 600(100)
'ndian Spring 0.4(0.3) 6 (93) 1838 (2.2 0.009 (7.013) 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 € 1 0.1 0. S0

*Samples were collected in May 1990; counting uncentainties are in parentheses.
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Table GJ!. Chemical Quality of Surface Waters and Groundwaters (rom Perimeter Stations (mg/L)*

~

D

Total Coaduc-

Hard. tivity
Station Sio, Ca Mg K Na CO, HMCO, P SO, Q F NOyN TDAY ness pH¢ (mS/m)
Los Alamos Reservoir 1S R 26 20 6 b 9 0.2 S 4 0.0 0.0 (3] n 7.6 6.9
Guaje Canyon 58 It 29 e 8 s W 3120 6 | 02 49 11K 19 7.9 69
Frnjoles Canyon se 12 29 19 10 S 41 0.3 92 57 0.0 00 164 2 1.7 9.7
La Mesita Spring oo 15 27 W s K1 06 58 6 03 43 W6 116 68 219
Sacred Spning n N 06 2.1 26 s Qs 02 11 1 0s 82 2N 13 79 17.
Indian Spring 49 M 24 258 W s R7 0.6 12 13 0s 08 746 9s 74 208
Maximum 56 <4 29 27 M <5 S N 92 25 0.s 49 746 116 79 218

3Samples were caliccted in May 1990,

"Toul dissolved solids.
‘Standard ynits.
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'I‘nbl& G-19. Radiochemical Quality of Surface and Spriag Waters from White Rock Canyon®

t)

-
.

v

Gross
M 1nCy Total Ursnium NPy 8 2apyy Gamma
Station U0 uCi/ml) (10-* uCi/ral) (/L) (10-*uCimL) (10-*uCivmlL) {counts/min/L)
Group 1
Sandia Spring 0.2 (0.3) 69 (68) <1.0 0.004 (0.010) 0.004 (V.00T) 60 (R0)
Spring 3 0.0 (U.3) 20 1) L.2(1.0) 0.025 (0.012) 0.017 (0.008) RO (80)
Spring A 0.4(0.3) -71 (70) 1.0(1.0) 0.004 (0.00R8) 0.004 (0.010) -10 (80)
Spring JA =0.1 (0.3) 133 (R3) 1.3(1.0) 0.013 (0.014) 0.021 (0.013) 80 (80)
Spring 4 <0.1 (0.Y) IR (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) 0.00% (0.010) 0.000 (0.01v) 10 (80)
Spring § 0.2(0.3) 135 (90) <1.0 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)
Masimum 04(03) 13S (90) 131.0) 0.025 (0.012) 0,021 (0.013) 8O (80)
Grouy 7
Spring SA 0.2 (0.3) -1 (19) 1.4(1.0) 0.013 (0.014) 0.013 (0.014) -20 (8D)
Spring 5B Not Sampled
Spring 6 0.2(0.3) 1 () <10 0.016 (0.01R) 0.00§ (0.012) -0 (80)
Spring 6A 0.0 (0.3) 28 (70) <1.0 0.010 (0.016) 0.000 (0.010) RO (80)
Spring 7 0.6 (0.3) 13 (10) <10 0.008 (0.012) 0.008 (0.010) 80 (80)
Spring & <04 (03) 128 (R1) 3.3(1.0) 0.004 (0.004) C.008 (0.00K) 80 (80)
Spring KA -0.1(03) 18 (12) <10 0.000 (0.010) 0012 (0.012) 60 (80)
Spring B -0.1(0.3) 10 (10) 20010 0.000 (0.010) 0.015 (0.010) 120 (80)
Spring 9 <0.1 (0.3) -45 (R2) <0 0.00% (9.010) 0.000 (0.010) 20 (80)
Spring YA 0.4(0.3) 1 (10) L1 (1.0) 0.004 (0.004) 0,004 (0.004) 0 (K0)
Spring 9B 0.1(03) 167 (89) <10 0.015 (0.015) 0.000 (0.010) ~A) (80)
Doe Spring 0.2(03) 58 (80) <1.0 0.000 (0.010) 0.000 (0.010) -90 (%0)
Maximum 06(0.3) 167 (84) 33(1.0) 0.016 (0.018) 0.015 (0.010) 120 (80)
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"Table G-19 (Cont)
. Gross
H 1nCs Total Uranlum 18Py M Iepy Gamma
Station (104 uCimlL) (10-* uCimL) g/l (10-° uClml) (10-°uCimL) (counts/min/L)
Group 111
Spring | v.1(0.3) 17 (10) 2R(1.0) 0.009 (0.009) 0.000 (0.010) =70 (K0)
Spring 2 0.1(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 (1) 93(1.0) 0.009 (0.009) 0.013 (0.016) -70 (80)
Group IV
Spring 3B 03 (03) 200 n @3y 0.069 (0.019) 0.009 (0.007) 90 (K0)
Streams |
Pajarivo 0.4(0.3) 15 (11) 1.2(1.0) 0.004 (0.011) 0.012 (0.007) 90 (80)
Ancho 0.5(03) 9 (74) <1.0 0.000 (0.010) 0.000 (0.010) 70 (80)
Maximum 0.4(03) % (74) 12(1.0) 0.004 (0.011) 0.012 (0.007) 90 (80)
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 uncertaintics are in parcntbeses. No sample
was laken from Springs 2A and SAA because they were dry. Spring SB was not sampled because

of niver level; tbey were included in 1989 because the flow in the Rio Grande was low.
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Table G-20. Chernical Quality of Surface and Spring Waters frors White Rock Canyon (mg/L)*

~

YY)

Totad Conduc-
Hard- uvity
Niation Si0 Ca Mg K Ns COy, HCO, P so, « F NOyN TDS* ness pH® (mY:a)
Groupl
Sandia Spring 4§ 464 222 2N 192 S 177 0 7 48 07 019 62 1250 B3 02
Spring 3 LY I TR 3 5 S RO 0 6 45 06 OR8]l 146 B33 N 16.2
Spring 1A b 67 | 2 17 g b RY ¢ ] 2K 07 0.742 128 2 8 13.4
Spring JAA 41 Wwd 108 245 e S | A 0.2 $21 23 vdd 0.154 166 821 TN 16.4
Spring 4 54 o1 4 2 16 s .0 {0 12 58 07 L 182 93 7 6.t
Spring 4A 3 278 8 2 4 s LR u X 48 03 0.7 136 w7 7 17
Spring § 67 724 S 2 4 s o o 6 39 ue 0367 1M 9.4 K 6.9
Anche Spring 75 ® 3 | 12 s 640 (1] 3} 21 0S8 03W 226 594 7 LR
Maximum 78 64 S LX) MY «S m 0.2 12 5807 1.29 226 128 83 202
Group Il
Spring SA S8 W9 202 27 22 S 97 018 832 41 04 0545 214 B9S9 TRT 192
Spring 6 n 172 A4 19 125 § a2 037 34 21 038 038K 210 .5 192 12
Spring 6A 78 142 MW 211 125 5 49 v 2 19 03 o8 172 L R B 10.2
Spring 7 7% 68 33 wm 166 S b 0.24 447 2.1 0S8l 0.476 254 5583 173 1a
Spring X N 21§ 3 R s 1080 0 12 RY 0792 174 910 7 19.6
Spring RA 75 162 3 2 s 650 0 2 18 US04 176 549 K 9.2
Spnng 8B s w7 3 2 18 s 650 0 7 25 0SS .19 122 s 7 101
Spring 9 Lo AR | % [ 4 S 60 0 2 20 05 004 156 s20 8 10.9
Spring YA 4 146 ) 1 12 s 30 o 2 20 05 0232 X0 0y 7 8.1
Spring Yl 75 44 ) 1 1 s 60 0 3 20 08 0232 130 00 & 10.5
Due Spring 75 163 3 \ 14 s 610 0 30022 05 ool 2 $55 % n.y
Maximum 80 My 50 30 Y <5 108 024 12 4.1 051 1.19 254 "0 8.1 192

-
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Table G-20 (Cont)
Total Conduc-
Hard- tivity
Station NSO Ca Mg K Na COy HCO, P so, Q F NOyN TDS* nqes pH® (mS/m)
Group 111
Spnng 1 RE 03 17 Q7% MS S 107 019 93 145 06 0.9 134 80 8.01 17.8
Spring 2 O owT 2 B s 00 0 259 12 0484 308 970 & 3%
Maximum RY) b7 67 276 R <8 201 oy 59 12 0.9 o8 $7.0 8.0l 36
GrouplV
Spring }B S o h/ X I | 4 140 5 300.0 0 2 A6 07 28 328 8.0 7 55.1
Streams
Pajarito 68 R4 4w 2.62 165 S 84 0195 73 46 0499 0.8 16 91 836 129
Ancho 74 ko 3 2 13 5 680 0 k] 25 04 0.04 170 59 8 12.7
Water 60 422 605 23 68 S 121 025 577 42 0S) 0.04 122 130 727 19.
Frjoles 64 142 ) 1 1 5 0 0 k] 23 02 0.04 198 50 8 2
Maxinum ™ 422 605 22R) 165 «§ 121 0256 73 46 053 08 198 130 836 19.1
Sanitary Effluert

.

S‘amplu were collected in October 1990, No sample was taken from Spring 2A, SAA, or SB because
‘3ey were dry or not accessibile.

Total dissolved solids.
‘Standard units.

-
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Trace Metals in Surface and Spring Wales from While Rock Canyon lmg'l.)'
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Table G-22. Radiochemical Quality of Surface Waters and Groundwaters from On-Site Stations®
Gross
M INCs Total Uranium %Py naepy Gamma
Station (104 uCl/mlL) (10-* uClmlL) (pg/L) (10-* uClUml) (10-°* uClml) (counts/min/L)
Ground Water (Main Aquifer) | |
Testwell 1 Well inactive
Testwell 2 Well inactive :
 Testwell 3 0.0 (0.3) 20 (W) 0.5 (0.1) 0.02% (0.013)  0.005 (0.008) 0 (80)
Test well DT-SA 0.0 (03) 8l (70) 0s (0.1) 0.000 (0.010) 0.005 (0.010) -50 (80)
Testwell R 0.5 (0.3 M (64) 0.6 (0.1) 0.013 (0D.O1}) 0.9 (0.011) 110 (R0)
Test well OT9 03 (0)y) 126 (71) 0.3 (0.1) 0.004 (0.004) 0.000 (0.010) 160 (8O)
Testwell DT-10 00 (0.3 172 (&%) 0.1 (0.1) 0.008 (0.008)  0.012 (0.009) 800 (100)
Maximum 0.5 (0.3) 209 (98) 0.6 (0.1) 0.028 (0013)  0.028 (0.015) 800 (100)
N
2 Surface Water
Cadada del Buey 03 (03 9 (64) 0.2 (0.1) 0.008 (0012)  0.000 (0.010) -100 (80)
Pajarito Canyou 02 (03) 127 (K8) 0.2 (0.1) 0.000 (0.010) 0.8 (0.031) 80 (K0)
Water Canyoa at Beta Hole 0.0 (0.3) 7 (W) 0.2 (0.1) 0.000 (0.010)  0.004 (0.009) 300 (RD)
Maximum 0.3 (0.3) 127 (K8) 0.2 (0.1) 0.008 (0.012)  0.118 (0.031) 300 (80)
Observation Wells (Pgjanito Canyon) |
PCO-1 ~0.1 (0.3) 1 (69) 1.2 (02) 0.009 (0.014)  0.027 (0.014) -80 (80)
PCO-2 0.1 (03) 132 (97 1.1 (0.1) 0.027 (0012) 0013 (0.010) 10 (80)
PCO-3 0.0 (03) 75 (6I) 08 (0.1) 0.000 (0.010) 0010 (0.019) -3 (80)
Maximum 0.1 (0.3) 132 (97) 1.2 (02) 0.027 (0.012)  0.027 (0.014) 10 (80)

*Samples were collected April-May 1990; counting uncertaintics are in parentheses.

-
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Table G-23. Chemical Quality of Surface Waters sod Grouadwaters from Oa-Site Stations (mg/L)*

~

byt

Total Conduc-
Hard- tivity

Station Si0;, Ca Mg K Na CO, HCO, P SO, Cl F NOsN TDS® ness pH¢ (mS/m)
Ground Water (Main Aquifer)

Testwell | Well inactive —

Testwell 2 Well inactive

Testwell 3 &0 2 59 2 14 s Rt 0O 4 3 0.4 0.6 16 82 RO 14.5

Test well DT-SA 6 13 27 1 12 s 6K 0 2 ] 02 03 64 N2 9.6

Testwell & 47 16 48 1 12 5 62 0 3 2 02 0.2 422 61 B3 112

Testwell DT AT L ) 2 ) 13 S 57 0 k! | 03 04 by X B 8.4 Y.68

Test well DT 53 1§ LK B | 13 5 67 (] 2 2 03 03 a0 S3 8.7 104

Maximum %0 23 9 5§ 4 < 80 0 4 3 04 0.6 422 R 8.7 145
Surface Water

Caiada del Buey MON s 2 n 5 k)] 0 I M 067 09 200 S 6.4 172

Pajarito Canyon M2 62 4 24 S Q2 0 4 3 00 04 2 K 11 225

Water Canyonat Beta Hole 36 1S 41 35 185 S 55 0078 142 9 02 04 IS8 83 73 12.5

Maximum & 25 62 4 B S 55 0078 18 39 067 09 B8 B8 71 225
Observation Wells (Pajarito Canyon)

POO 27 20 49 2 36 s 52 a 18 19 001 04 612 70 1.4 11.5

£CO-2 : 27 20 s1 2 21 5 64 0 1] 19 0.0 04 600 n 71 136

PCO-3 2219 S0 ) 22 s 60 0 9 19 00 04 by I 7.0 17

™Mazimum p- ] 0 I B | 3 < 64 0 19 19 001 04 600 n 1.1 17

*Samples were coliccied in April 1990
PTolal dissolved solids.
“Standard unid.
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~ Table G-24. Radiochemical Quality of Surface Waters aod Groundwaters from Efffuent Release Areas®

Gross
H INCs Total Uranium 18Py Ini0py Geamms

Station (10~ uClml.) (10-* uCl/rL) (/L) (10-* uCi/raL) (10 uCiVml)  (county/min/L)
Acid-Pueblo Canyon

Acid Weir 0.4{0.3) ne (13 09 (0.1 Q.00S (0.00R) 0.360) (0.044) 490 (90)

Pueblo | 0.0(0)) 141 (72) <10 0.008 (0.014) 0.004 (0.009) S00  (%0)

Pucblo 2 Dry

Pucblo 3 0.1 (.3) 14 (00) 1.2 (1) 0.009 (0.007) 0.019 (0.011) 90 (90)

Hamilton Bend Spring Dry

Testwell 1A -0.2(0.3) A7 (&) 0.7 (0.1) 0.009 (0.015) 0.028 (0.015) -0 (%0)

Test well 2A 0.3 (LY 7 (&9) 06 (01) 0.000 (0.01) 0.008 (0.008) §30 (w0)

Basalt Spring 00(03) 162 (96) 25 (0.1) 0.000 (L.U10) 0.005 (0.00K) S (W)

Maximum b4 (LY) 162 (96) 25 (. G009 (0.015) 0.360 (0.044) $30 (90)
Los Alamos Canyon

DPS-1 40(0.5) -3} (58) 06 (.1 0.004 (0.011) 0.057 (0.016) 490 (W)

DPS4 18(04) 2 (102) 0.2 (u.n 0.023 (0.012) 0.060 (0.018) 470 (W)

LAO-C 02(0y) 122 (95) 1.0 (0.1) 0.019 (0.025) U019 (0.017) 10 (%)

LAO-1 35.0(4.0) 62 (1) 03 (0.1) 0.014 (0.010) 0.017 (0.010) IR0 (90)

LAO-2 1.3(03) 117 (101) 06 (0.1) 0.036 (0.019) 0.077 (0.019) 400 (90

LAO-} 0.1(03) 47 (69) 66 (0.7 0.02$ (0.012) 0.046 (0.015) 480 (90)

LAO-4 0.6(0.3) 97 (¥7) 02 (0.1) 0.008 (0.012) 0.054 (0.017) 450 (%)

LAO-45 1.0(03) 19 (&) a3 (o.1) 0.000 (0.010) 0393 (0.050) S10 (90)

Maximum 35.0 (4.0) 122 (9%) 66 (0.7 0.036 (0.019) 0.393 (0.050) 510 (%0)
Sandia Canyon :

SCS.1 ~0.2(03) 109 (63) 1.1 (0.)) 0.014 (0.GC1?) 0.007 (0.018) 400 (90)

SGS-2 0.4(03) — 0s (n.1) 0.029 (0.016) 0.012 (0.012) 3130 (80)

SCSJ) «0.1 (03) 3 (&) 05 (U.» 0.000 (0.010) 0.01; (0.013) 380 (%)

Mazimym 0.3(0.3) 5 (63) 1.1 (0.1) 0.029 (0.016) 0.012 (0.012) 00 (90)

~
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Table G.24 (Cont)
' Gross
M Wy Total Uransurm epy 8Py Gamma
Station (10 uCimL) (10-* WCyml) Apg/ly (10-*uCimL) (10-* uCiymlL) (counts/min/1.}
Mortandad Canyon
GS-1 o000 133 () 1.0 .Yy 0.843 (1.054) 2310 (0.250) T (R
MCO-) 2020 IXR (110) 1.2 U.1) 0.708 (0.05%) 1.840 {0.105) 310 (x)
MQCO-4 10010 0) 1o (1 AR (O.1) 0.701 (0.05W) 1650 (03 IR0 (RD)
MQCO-S 190.0(20.0) 237 (108) 29 (0.1 0.159 (0.02K) 0.436 (0.046) 230 ¢y
M{O0O-6 18000 -7 (68) $9 (0.1) 0.093 (0.OXY) 0.234 (0L.03Y) 90 (90
MCO-7 B0 (2.0) -$ (10YH LY {00) 0.003 (0.013) 0042 (0.013) 20 (RD)
MCO.7.5 NLK10.0) 1w (7 22 (L.h QU (VO1Y) 0.034 (2T 280 (RO)
Maximum 190.0(20.0) 2R (110) 48 (0.1 0.708 (L.0S8) ~&50 (U137 390 (W)
Limits of detection 0.7 0 1 u.1 0.1 50

sSamples were collected in April 1990; counting uncertaintics arc in parcntbeses.
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Table G-25. Chemical Quality of Surface Water and Groundwaters from EfMluent Release Areas (rg/L)®

~

(N0

Total Conduc-
Hard- tivity
Stativa S0 Ca Mg K Na COy HCOy P $04 ¥ NOy-N TDSP oess  pHS (mS/m)
Acid-Pueblo Canyon
Acid Weit I 16 1 4 NS s a4 04 6 42 03 13 82 47 70 332
Pueblo 1 p S IR 8156 s s 07 o1 04 12 362 W 74 B
Pucbiv 2 2 1 A2 1K s 165 SN 12 a 1.0 106 344 779 S46
Testwell 1A 6 19 4 S17 ™ s 9 16 27 51 0.45 00 S 67 K6 33
Testwell2A 3 W 7 3 28 s yL I R 2 “$ 02 14 132 130 71 WS
BasaltSpring 41 47 10 4 % s 124 0K S 7 04 22 332 165 76 322 25
W
Maximum S8 47 10 &2 1% s 165 S8 70 174 10 106 S8 165 K6  Sd6 §§
<
DP—Los Alamos Canyon '§ b
DPS-1 4 32 1 175 0w $ o 0.1 S0 s 0SS 01 38 8 69 27 F3X
DPS-4 19 1B 1 ) n 2 02 17 2 14 0.5 364 $3 66 262 §§
LAO-C 34 2 4 102 142 s 4 1.2 i 93 001 02 610 13 M2 =-
LAO-1 % N S 4 61 s 87 0.2 21 % 04 0.5 410 w 70 436 £
LAO:2 @ 2 4 ® M S o er n M 13 07 s 7 71 Be £8
LAO-) 9 20 3 32 s 102 03 18 13 1.2 06  S42 63 70 m 3
LAO-4 a 1’ 13 7 3K s 91 03 20 6 OR 03 13 $3 70 w1 g3
LAO-4.5 39 15 3 4 38 [ 7 03 15 17 0 0.1 K82 R RUEY
Maszimum ¥ 3N 5 WK 142 s nt 1.2 S0 9 1.3 0.7 882 9 73 136
Nandia Canyon
SCS-1 8 23 S 125 13K s s Al LY S 056 K9 a00 K 7.7 37
SCS-2 68 26 3 103 13 [ 98 18 1S $ 07 RIS T Y A1 K1 62
$CS-3 68 27 3 103 74 5 100 23 113 4S5 0628 27 3 B4 K1 424
Maximum 80 27 $ 125 138 s 100 31 s S 0625 89 400 B4 81 462

.
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Table G-35 (L ran
“otal Conduc-
' Hard- tivity
Station Si0p Ca Mg K _Na €Oy HCOy P SO; € F__ NOyN TnS® aess pHS (mS/m)
Mortandad Canyon
GS-1 54 485 2 1MR 48 5 147 0.1 16 1 1.1 82 2 128 K3 49
MCO-3 L LI * J I$$ 00 W 11 12 127 352 136 K3 347
MCO-4 I R T s AS 01 53 N 1T 6 910 17T T8 869
MCO-$ IS5 M 29 < & 01 S M 19 862 982 150 75 94
MCO6 LT O S L $ 0302 49 2T 19 162 110 74 9
MCO-7 CU | A s s 122 07 A =’ X R N X R R
MCO-78 31 3 7 1 2 s I 03 41 X 148 TI0 W2 M1 T 89
Maximum 4 &4 7T W 2 S A5 07 3 31 19 82 W2 1T 83 w41
3Samples were collected in May 1990,
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Table G-26. Trace Melals in Surface Water and Groundwater from EfMuent Release Areas lmgll.).
Ag Al A [ ] [ "] | 4 O\ v Us ¥e Ny M L] sol-\ [ Sh Se sr n v v s
Maties
Acid-Puedieo Cenyon
Adad Wen aaul t» QX! 41 0047 DOIQY CUAM GOY OOM) LA 11 LOMLY O] VERY V0 OWes VURC 0ADI  QUAY OGWI U9 AN 00274
Purtds ) QAR O\ O@HM) Ql4 OOAL QR OWO! 001 OGN UMmms O12 OmIN Qe OWIe OE QNN oWIN Qa(m Al omyl 0t AuMN  0O01s
Porida 3 Q@Y 0M1 001N AV QUMY OGD! QGO) 004) OODN? DI OGW OOES? QEIY OMMT 0NV (HACY Uit VUl Qi OGNl 12 QOVW Ouse
Tt well JA oan) a4 oaue 0l aA\NY OOD! OOWY? G011 OGR! UOURm Js [+11 § 154 V% QY 0 omms LN witg) oI QO e  Qoi? 1]
Rasall Spniag Cmmi QIA¢ @V Q0! OO0t DOD] OONC 001 O Ue 01 OGAD OGNS OMLR Q) OW¥s LM oudle DY am % aun?  ome
DP-Los Alemes Ceayea
\ , 8 can: 1w Qaet ols ommaY ONI4 OOND) GOl DOIYY OGWO?Y 1B QUM DEAN QO U OOV QuE? oM DN LW 0& QLI LMD
e ogmy (8 oQuU' Q1% QoS4 QmDIS OO 001 OGC? LM 14 OOMC U0l oA OO QWIW OMIr oWl Gy Oaw: 2 uums aole
lADC a0l oM 001N 01 O onEs QO 60! OO Luw™ W aoag W oMY OIC QRN ouwmr ounl Q4 o | QUM OV
1LAD-| oMl 14V DOKY 01 OUTAs OIER fQUDI PO OO0l UMNE 1A OOAE G0N OO O OUDM OOA OGD! Q191 Lav!] 0N uaM™ 0010
LAD-S aom) st nam 14 OUTY OO0 Q@EN® Q01 uARe 0011 Je OGN QN QUII? O GUOW QU COD] Ol QN Q4 QUM Q0IW
LAY axm oms 2 GO OO O@MN: 0D OGN UM I DOED Oy QGEM QX OUDM QUM O OQUmd OO e QU Q012
LAD-4 oot 18? oI a4 oM OOEmt QQNMC Q0! Q@ QUMY 14 UOAD O0OWe QO Q@ OWCA QKN QOB  QNTY V@R N2 QIENT? QDLW
LAO-4S oow) 4 a4 O OO0 OOX® O 001 oM oWy 2 CaIC Q04? QUER* Q@ OO oG DOD]  OUTAT Utk 0N OGN 001
Saadis Caayea
€s) 001v) 0N COMa Q1 OQGSY3S COODI QOGN Gle4 OOMS]! QUM 078 OOMC! OO0W? NEDN Q@ ODIIA VUM ODDE QOMT O 1) UNTS oCXe
€O 2 GRS Q613 OMY Q19 OQNTS LDI OQOUR DUIY VOIW OUDY DS oA 00131 OGNS O QUM vmar OW! AWLI7 LAl 0% QoS OO
O Q00 el OGS O OQOA! OOID! QOID? OCC4 QOIS Do) O¢! ODOIC 0O OOCTY O QUDNV OO 0QD] QN QUL 04 GO  QOM4
Meriandad Caayea
sl oo Q4’F QODle Q!4 OUMB OO QAN -~ OO Odiks Q%7 oL OO oame - QA ooos 00D QUNT voaR | el OoO0Ds
MDD QO O4%¢ OOD! ol OQNE OO UGS - OOD)4 QO a4y~ oY ool - OMRS QO QOO DRy QT 1Y Gt QIS
WrO4 oMt Q!M DD) O0!4 O QONC QO -~ OO Q@YY a\ (gl agsl 001! - QUMW 0T QU Qten OOME 43 QA OO
M(O-S oo ti Q1 04 Qia OOy OOEM — Q0013 uola? 1Y ooac Gy oams QLY vwot oLl alY OERT 29 QOws OO
[ A7 ome = omie 014 0134 00O OMIT - 00O OO114 2 aEIE QtiY Q0I0" -- QU] OO O0CGOD! QIS OOk 4a OO OO48
wWo-? QoM 4 [T ] 3 ails oo oM -~ OGEB oMW ie oqeg 04 Ao -~ QO0I1Y oOmg oOU! QT QO 1N aoll? 00?7
MC0-73 oo 49 0D} 01 0% OO0 QO -~ OQOD4Y QOO74 1) QOO Oi% oM -~ CUmd OUM OMMM 0N QOWE 22 Qo] o

*Sompics wave cudiensed 1a May 1980
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Table G-27. Radlochemical Quality of Water from Supply Wells and the Distribution System*

9¢-0)

Qﬂhﬂoﬁ in April 1990; counting uncerainties are in parcotheses.

041

Total Gross Gross Gross
H \7Cs Uranlum 1%¥Py 1%I8py Alpba Bela Gempe
Statlon 04 uCiml) (10 uClmL)  (pg/l)  (10-°uCimL)  (10-*uCiml) (10-*uCimL) (10-° uCimlL) (counts/min/L)
Water Supply
Los Alamos Fleld
Well LA-1B 0OR(0.3) -24(R0) S&0.6)  0.011(0.017)  0.022(0.015) 3.003.0) 2.8(0.4) -120(80)
Weli LA-2 0.6{0.3) 263(1195) 4.70.1) 0.031(0.015) C.01K0.010) 1.O(1.0) 1.8(04) 8({80)
Well LA-} 0o X AR 1.6((0.1)  0.017(0.012)  0.0040011) 1.6(0.9) 3.1(0.5) 60(80)
Well LA Well inactive
Well LA-S 0.2(0.3) ~23(10)) 0.5(0.1) 0.047(0.026) 0.03X0.015) 1.40.7) 3.2(0.8) O(80)
Well LA-6 0.5(0.3) 12(73.5) 0.5(0.1) 0.0yq0.M17) 0.017(0.012) 1.0(0.9) 4.7(0.6) S0(80)
Guaje Field
Well G-1 0.50.)) 7(76) 06 1)  0.017(0.012) 0.011(0.008) -4.0{1.0) 1.6(0.4) 130(80)
Wel G- lA 0.4(0.3) 26(76) 0.40.1) D.0000.010)  0.006(0.010) -5.0(1.0) 1.5(0.4) -10(80)
Well G-2 0500 -S{80) 0.%0.1) 0.0050.008) 0.00(0.010) -5.0(2.0) A5.0(4.0) 0(80)
Well G-3 -~ Well indctine
Well G4 0.1(0.3) 0(82) 08(0.1)  00050.016)  0.005(C UOS) -3.0(1.0) 39.0(4.0) 20(80)
Well G-§ 0.40.3) SR(&8) 1.0(0.1)  0.000(0.010) 0.031(0.013) 4.0(1.0) 24.03.0) ANRD)
WellG6 0.1(0.3) «2(88) 0.5(0.1) C.0040.009) 0.000(0.010) -4.31.0) 1.1(0.9) QO(RO)
Pajarivo Field
Well PM-} 0.1(0.3) -11(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 -0.2(0.3) 55(43) 03(0.1) 0011(0.020)  0.00$(0.014) 1.3(0.7) 23(04) 150(80)
Well PM-) 0.40.3) 3130 0R8(0.1) 0.0040013) 0.000¢0.010) 0.0{0.8) 4.6(0.6) -20(80)
Well PM4 Q.1(0.3) 18(42) 030.1) 0.000(0.010) 0.005(0.008) 0.6(0.6) 2.2104) 180)
Well PM-3 0.2(0.M» 13(39) 0.2(0.1) D.005(0.008) 0.005(11.005) 0.%0.7) 23(0.9) 120(80)
Water Canyon
Gallery 0.1(03) 82(100) 0.2(0.1)  0.020(0.009) 0.00%(0.008) 1.1(0.9) 2.1(09) -37((90)
Well Fied
maximum 0.8(0.) 263(115) w8, 0.047(0.026)  0.031(0.013) 3.003.0) 39.0¢4.0) 1 70{80)
Standby Well (LA-6) 0.5(03) 12(73) 23(7Y) 0.03%(0.017) 0.017(D.0) 1.U(0.9) 4.7(0.6) 50(80)
Limits of detection 0.7 490 | 0.1 3 3 50

~
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LOS ALAMOS NATIOHAL LABORATORY
EFVIRONMENTAL SURVEILLAMNCE 1090

Secondary Standards for Water from Supply Wells und
the Distribution System (m'1.)*

‘Table G;-28. Chemical Quality for I'arameters Cosered by EPA’s 'rimary and

~

G-37

Sation Ag As Ba ¢d Or ¥ Hy NON P Se
Supply Sysiem
fos Alamaos Field
Well LA-1B 0001 0041 0082 01 00Xy 32 o2 08 0001 0.0
Well [A-2 Al 011 (DKS 0 002l 1.7 o002 05 001 0.00
Well LA-3 Ol 0nms  n.ns2 000§ oMl 07 0002 08 ool 0.001
Well LA-S 0001 0007  (LORD 0007 0006 04 0002 04 0002  0.00]
Guaje Field
Well G- 0001 0005 0,062 0001 0008 05 0.602 0.4 0.001 0.1
Well G-1A 0001 ootd 0042 0001 0% )% 00002 04 0008 0001
Welt G-2 0.001 0037 0065 0 00kl 05 00002 04 0.001  0.0601
Well G-3 Well inactive
Well G-4 Om 003 o017 ooy oS 03 0.0002 06  0.001  0.001
Well G-5 nooy - 0.ou2  0.m3 0oy 0003 03 (onn2 a6 0003 0001
Well G-6 0001 0003  (1LO08 0.001 0005 03 0nonn2 0.4 0.00F  0.001
Pajarito Fleld
Wl PAM-1 0.001 0002 0.083 000 0007 03 00002 08 0.001  0.001
Well PM-2 oonl 000y 0027 000t 07 0.2 00002 0.3 0.001  0.00
Well PAM-3 000 0002 0048 000 006 03 0.0002 04 0001 0.001
Well PM-4 (LOO1  0.000 0029 0008 0012 03 00002 03 000t 0.001
Well PM-$ 000 0b0F 0029 0001 0008 03 00002 03 0001 —
Water Canyon
CGallery 0000 0001 0020 00one 0001 0.0 0.onn2y  — — 0.0m
Watcr supply
MAXiMum LN 0.03]  0.088 0001 0028 232 <00002 06 0008  0.001
Standby Well (LA-6)  000) 0155 0.030 0001 0020 2.6 00002 04 0008 0001
EPA and NMEID
primary maximum .
concentration levels 0.05 0.05 1.0 0.01 0.05 4.0 0002 1 0.08 0.01
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LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1900

‘Table (5-28 (Cant)

*Siandatd units.

*Samples were collected in April 1990,

(.38

Station t Cu Fe Mn SO, /n THS pH®
Supoly Wells
L.os Alamos Field
Wcll LA-1B 15 0.007 0.0 0.003 53 0.007 IRK 7.9
Well LA-2 " 0008 0.080 0.001 17 0.007 212 8.6
Wcll LA-3 - 0.003 0.040 0.001 8 0.001 92 8.4
Well LA-S 1 0.001 0.030 0.001 4 0.001 72 8.6
Guaje Fleld
Well G-1 2 0.004 0.040 0.001 5 0.013 148 8.4
Well G-1A 2 0.006 0.040 0.001 s 0.011 246 R4
Well G-2 2 0.001 0.0:40 (.00) s 0.6 158 84
Welt G-3 Well inaclive
Well G-4 2 0003  0.030 f.001 | 0.014 154 83
Wcll G-5 2 0.005 0.030 0.00} 5 0022 96 83
Wcll G-6 2 0.0M 0.047 0.001 4 n.o12 135 83
Pajarito Fleld
Well PM-1 b 0.005 0.040 0.001 7 0.016 150 K1
Wcll PM-2 1 0.005 0.1600 0.003 2 0.010 140 8.0
Wclt PM-3 6 0.007 Q.04 0.001 7 0.010 186 719
Well PM-4 | 0.008 0.040 0.001 2 0.023 122 7R
Wcll PM-S 2 0.008 0.069 0.5 ) 0.237 ¥}, 7.9
Water Canyon
Gallery — 0.003 1.000) 066 — n.oni3 —_ —
Watcr supply 18 0.1 00m 0005 53 0.237 ki 8.6
maximum
Fenton Hill TA-57,
Well FH-)
Standby well (LA-6) ) 0003  0.590 0.016 8 0074 200 9.1
EPA and NMEID
sccondary maximum
concenliration levels 250 1.0 0.3 (0s 25 5.0 500 6.8-8.5

\




LOS ALAMOS NATIONAL LABORATORY
ENVIRONMENTAL SUR CILLANCE 1000

Table (;-29. Chemical Quality of Water from Supply Wells and the Distribution System (mg/1.)®

Statlon

Total Condu
Hard-  thvity

~

Cce

Al Si0y s Mg K Na €Oy NHCOy P ness (mS/m)
Supply Wells
L.os Alamos Fleld
Well LA-1B (.03 40 13 1)) 2 165 5 296 0 36 &4
Welt LA-2 ae? 32 13 0 | I 5 122 ] 36 28
Well LA-) 0.02 M 19 0 | k)] 5 121 0 §0 18
Well LA-4 Well Inactive
Well LA-S 0.01 R ) 16 )] I 29 5 72 {] 42 14
Guaje Fleld
Welt G- 0.01 R I8 4] k) 27 5 70 0 49 15
Well G-1A (o 76 15 n k) M 5 71 0 41 15
Well G-2 0. 76 18 0 k) 2K 5 77 ] 50 14
Well G-3 Well Inactive
Well G-4 0. 59 24 ) 4 15 5 8 n 716 15
Well G-5 0.01 60 24 4 2 15 5 67 0 70 15
Wcll G-6 0.01 56 21 2 2 20 5 73 0 69 10
Pajarite Fleld
Well PM. 1 0.0l 78 35 7 k) 24 5 112 0 118 23
Well PM-2 0.01 80 13 3 1 12 5 56 1] 16 10
Well PM-3 0.01 K9 » 9 k) 2 5 114 0 123 23
Well PM-4 0.m N5 14 3 2 4 5 57 ()] 5 11
Well PM-$ (1] 33 14 3 2 14 s 33 (1] 52 1]
Water Canyon
Gallery 1.02 40 7 3 2 6 5 k) o 28 60
Water Well/Gallery
maximum 1.02 Ry 35 7 3 165 <5 296 0 12 64
Fenton Hill Supply,
TA-57
Standbdy Well
(LA-6) 20 y? ] 0 0 9 s 14} 0 2 24

;.34
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ENVIRONMENTAL SURVEILLANCE 1900

Table €:-29 (Cont)

Prinking Water list af B3 ta be Proposed
Priorty 11wt Regulated MCI.
Statlon Al R Mo Sr \ 4 Re Ni Sh 11 NOp-N
Supply Wells
Los Alamos Field
Well LA-1B 003 s 0019 018 0043 00001 0003 0.0005 0.0001 D.00
Well LA-2 0020 0.3  CO0I0 0.8 0.024 0.0001 0063 0.0005 D.0001 (01
Wcell LA-3 0017 0.1 0.003 0.21 0018 00001 0.001 00005 OO0 0.01
Well LA-4 Well Inactive
Well LA-S 0011 01 0002 017 0019 00001 0001 OS5 00001 008
Guaje Field
Well G-1 0.0:0 0.1 0.002 0.10 0.021 0.0001 0.00) 0.000% 0.0003 0.01
Well G-1A 0f10 0.1 0.4 0.07 Q0.0 00001 0001 D.O0OS 0.0001 0.01
Well G-2 2010 0.1 0.003 0.08 0.079 00001 0,005 00005 00001 001
Well G-3 . Well Inaclive
Well G-4 0010 0 a0 010 0.016 00001 0001 0.0005 00001 0.01
Well G-5 0nm 0.1 0001 0.08 0012 0.0002 0.001 0.0005 0.0001 0.0}
Well G-6 0.010 0.1 0.001 0.07 10.019 0.2 0001 00005 0.0001 DM
Pajarito Fleld
Well PM-1 0012 10,0 0008 (1L1S 0011 00O 92002 OS5 0.Ns 0.01
Well PM.-2 0.012 300 0001 0.04 0.006 00001 0.002 0.0005 00008 0.01
Well PM-3 0013 10.0 0001 0.13 0013 0ND01 0.0N2 0.0003 0.0005 101
Well PM-4 NM2 100 0001 0.04 0.007 00001 0.002 0.0NN2 0NDS (.01
WcH PM-5 0.024 100 0.0 0.4 0.008 N.000F 0.004 00024 0.0005 0.0V
Water CCanyon
Gallery LO20 0.1 0000 005 0.005 0002 0000 00001 0.0001 0.02
Standby Well
(LA-6) 2010 03 0005 005 0248 0.00M 0002 0.0005 00001 OM

RSamples were collected in April 1990,

o

(-40)
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Table (;-30. Transport of Radioauclides in Runoll in Pueblo Canyca at State Road 502

Date Radicactivity in Salution

Radioactivity on Suspended Sediments ®

npy apy LA &Y wSr ‘" U-Toul Py

1W0%NCuml.  WNCiml.  10%CYmL  10%Ci/mL 10%CimL g/l pCi/g
A280 G028 (UO1SF 0000 (B.O11) 27.6 — <0.} 1L.RO 1.5 (0om
NIV 0024 (0.014) 0023 (0.017) Su.s — <03 L. .02 (0.20
2600 0010 (0.007) 0008 (D.014) K2 1.10 0.7¢ 2.0 4.11 (0.16)
4980 0024 (0019 VOIS (O11) 1T 0.0} o4 e 4.67 (U200
LA 0007 (LOUT) D027 (U1 12K — 03 070 1.12 (0.06)
&I 0024 (UO1Y) 0012 O1Y) — L <03 220 —
NG 0.002 (0019 0000 L.OI0) 204, . <03 OoN Jeak ()
VIS0 0.076 (0.0X1) 000 (B010) M — — 0.M0 MR AN
/590 0.9 (UOM) 0.4 (0O0T) —- - - 0.80 3110 (11Y)

8 As measured in liquid passing through 0.45 micron membeanc filter.
8 As measured on solids retained by U.45 micron filter
€Counting uncertainitics sbown in parentheses for plutoaium snalyses.

Iepy
pCig

0.12 (0.01)
0.04 (0.01)
0,08 (0.01)
0.13 (0.03)
0.04 (0.01)

0.02 (.01
Q.08 (VA1)
0.09 (0.04)

0061 FIONVTNIIHNS TYINIANCYIANT
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Table (;-31. Number of Results abuve the Analyticst | 14y for Organtc Compounds /).
Surface Water and Groundwaters from Perimetes «- ! ()n-Site L acatiune
(NonefMluent and Effluent v a3)

Date bype bty nick ey 0
(1990) Volatile  Semivolstide _Fop,,”  terriite  PCB
Number of Compounds Analyzed 68 n 19 4
Perimeter Stations
Los Alamos Rescrvoir o 0 n 0 0
Guaje Canyon 0 1 1 0 1
Frijoles 0 0 { n 0
La Moesita Spring 0 0 O 0 0
Sacred Spring 0 U " 0 0
Indian Spring 0 | 0 0 0
0)n-Site Stations
Test Well 3 0 0 u 0 0
Test Well DT-5A (] f 0 0 0
Test Well 8 0 0 0 0 0
Test Well DT-9 0 0 0 ) 0
Test Well DT-10 0 0 /] 0 0
Canada del Bucy 0 0 H ) 0
Pajarito 0 0 0 v 0
Water Canyon at Beta 0 4] 0 0 0
PCO-1 0 ()] 0 0 0
PCO-2 0 0 0 0 0.
PCO-3 ] o (V] 0 0
Fffluent Release Areas
Acid-Pueblo ('snyon
Test Well 1A 0" I i 0 0
Water Supply and Distribution System
Los Alamos Well Fleld
Weil LA-1B 0 h it v /]
Well LA-2 .0 ] 1] i "
Well LA-3 ] 0 1 { o
Well LA-S ] Y 3 d 0
Well LA-6 o . B i 0
Otow) Well Fleld
Well O-3 i ¥ H “ u
Well 04 0 ] " ¥ n

Scc Table VI-6 for valucs of analytical results reported above the LOQs and Appendin £ ot fist of copgounds
analyzed in cach sct.

N B
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ENVIRONMENTAL SURVEILLANCE 1000

" Table (;-32. Locatlsns of Soll and Sediment Sampling Stations

1 atitude Longliude
or North-Sauth  or Fast-West Map
Station ) (oordinate Coordinate Designation®
Regional Sedimenis
Chamita 36°08° 106°07° —_
“mhudo 36*12° 106°58° —
e 35°852° 106°08° -
Lendid SO60 E4%0) —
Pajasito SINS E410 —
Watcer 237 EJRR —_
Ancho SM5 E}35 —
Frijolcs §37¢ E235 —
Cochiti 38371 106°19° —
Bemalillo sar 16°36° —_
Jemes River - 106°34° —
Perimeter Sedimenis®
Guajc at SR -4 N13S E480 12
Bayo at SR-4 NI E43S 13
Sandia at SR-4 NO25 ENs 14
Montandad a1 SR-4 S030 E350 15
Cafiada dcl Buey at SR-4 SOR0 Ed60 16
Pajarito at SR-4 5105 E320 17
Puotrillo at SR-3$ S136 E2RS 18
Fence at SR-4 S139 E280
Watcerat SR-4 S170 E260 19
tndio at SR-4
Ancho al SR-4 $255 E150 20
Frijoles at National Monument S2R0 EIRS 21
Headquaricrs
Effluent Release Area Sediments
Acid-Puchie (.II'I’M'I
Acid Wit N12S EnTo 22
Puchlo 1 NI E(m3 23
Pucblo 2 Ni2n E145 24
Hamilton Bend Spring N10§ E25S 25
Puchlo 3 NSO E31S 26
Pucblo at SR-4 NoT0 E}S) 27
DP=l.ns Alamas Canyon
DPS-1 NIt E160 28
DPS-3 NOTS EXS 29
Levs ALsmaos ot Bridge NO9S EN20 3
Lo Alamas at LAO-] NOKO E120 3
Lo Alatner. a1 GS-3 NOTS E200 32
Lan Alatton 4t LAO.) NO7S E215 3
Los Alamens at | AD-3.5 NOGS E270 34
Los Alamien at SR-4 NO#S E35S 35
Los Alameos at Totavi NO6S E40S - 36
Los Alames at LA-2 NI2S ES10 32
Lors Alamos 4t Otowi N0 ESan n

€33
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ENVIRONMENTAL SURVEILLANCE 1000

Tahle G-32 (Conly

Latitude Longitude
or North-South  or East-West Map
Station Coordinate Coordinate Designation®

Effluent Release Area Sediments (Cont)
Mortandad Canyon

Muriandad ncar CMR Building NO6O E036 »

Mnnandad west of GS-1 ND4S EDYS k7))

Montandad a1 GS-1 NP E105 41

Monandad at MCO-5 NO35 EISS 42

Mortandad at MCQ-7 N0O25 El90 43

Morandad at MCO-9 N3O E215 44

Mottandad a1t MCO-13 NOLS E250 45

Regional Soils
Rio Chamia 36°08° 106°07° —_—
Embuda k[ b Ins*SK” —
Olowi )55 106°08° —_
Near Santa Cruz 35°59° 105°54° —_
Cochiti 35371 106°19° . —_—
Bemalillo s r 106°36° —
Jemez ‘ scur 106°44° _
- Perimeter Sails :
Los Alamos Sporisman Club N230) E21S St
North Mcwa N34 E168 S2
TA-8 NOSD wi7s $)
TA-49 5165 EDXS S4
While Rock (cast) S0s5 . EINS S5
Tsankawi N2 EJID S6
On-Site Soils

TA-21 NO9S El140 LY
Eastof TA-53 NOS1 E218 S8
TA-50 NO3S ES 59
Two-Mile Mcsa ~N025 E0X) S10
East of TA-34 SOK0 E295 S11
R-Site Road East SN2 E103 S12
Potritlo Drive S065 E198 sSi3
S-Sile S35 wn2s S14
Neartest well DT-9 S50 Els0) S18
Near TA-3) 5245 E225 S16

*Soil sampling locations arc given in Fige. 15 and 20,  scdiment sampling locations, in Figs. 13
and 21.

*The five sediment stations on Potrillo, Fence, Indio, Water, and Ancho Canyons located at State Road 4
arc considered perimeler stations because all iaboratory facililics are located west of Siate Road 4. Eight

additional sedimeni stations are located at the confluence of the Rio Grande and the following major -

canyons: Sandia, Cafada Ancha, Montandad, Pajarito, Water, Ancho, Chaquihui, and Frijolcs.

/
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Tabl- 3. Wetiechunitni Ansteex of Regional Soiks and Sediments®

»n
Location
Noils
Chamita Ty
Embudo » i)
owi ) - £ 3)
Neat Santa Cruz Lake ' R 1N
Cochili Y
Bermalitlo THRNT | R
L 04 (0.3)
Maximum 0OR (03)
Sedimenis
Rio Chans
Chamin ———
Rio Graade
Embudo —
Owowi —
Sandia 0.} (03)
Pajarito 0N (03)
Ancho 0.y (03)
vrjcles 0.4 (0.3)
Berealillo —
Jemez River
Neat Jemez —
Maximum 04 (0

) x!'n(‘:,,

At o, | Oy

0% !..’
'L (I 3
{43 *m)
A |
DY H
uw o an

fe ALTY

ST Awl)

13 (dm

0.12 (O,
0.71 (0.44)
0.24 (0.9)
0.22 (0.10)
0.22 (0.1)
0.14 (0.10)
0.13 (0.08)

0.64 (0.41)

0.71 (0.4)

Gross
Twal Ursnium 1Bpy 128 Py Gamma
EL P (pCip (pClp (county/min/g)
In (B 4) 0.104 (0.007) 0.092 (0.007) 15 (0.4)
21 6.2) 0.000 (0.001) 0.613 (0.002) 1.3 (U9)
an 10.3) 9001 (0.000) 0.023 (0.002) 20 {04)
1 03) 0.000 (0.000) 0.016 (0.002) 0K (0.9)
1L (02) 0.000 (0.004) 0.005 (V.00.) 0S (U49)
1> (0.2) 0.000 (0.004) 0.001 (0.001) 0.8 (04)
9 (02) 0.003 (0.004) 0.001 (0.001) 08 (0.4)
36 (0.4) 0.104 (0.007) 0.092 (0.007) 20 (04)
- 0.000 (0.000) 0.001 (0.001) 40 (06)
— 0001 (0.001) 0002 (0.001) 45 (V6)
— 0.001 (0.001) 0.003 (6.001) 3.1 (05)
2.7 (0Y) 0.000 (0.001) 0.002 (0001) 1.7 (0A4)
33 (03) 0.001 (0.001) 0.003 (0.001) 1.6 (0.4)
2.5 (0)) 0,000 (Q.001) 0.003 (0.001) 1.2 (04)
32 (0Y) 0.000 (0.000) 0.002 (B.001) 24 (05)
- 0.004 (0.001) 0.004 (0.001) 47 (0s)
- 0.004 (Q001)  0.003 (0.002) $.1 (0N
33 (03) 0.004 (0.001) 0.004 (0.001) S1 (0

sSamples were collected in April-Octobes 1990; counting uncertainties are in parentheses.

0061 IDNYTIFAUNG TWININNOHIANI
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Tabie G-34. Radiochemnical Anal: s of Perimefer Sedirgents®

_

3Samples were collected in May-Ovober |994; counting uncenaictics are in parcotheses.

Gross
M s Total Urnnlum 1%py niupy Gamma
location (204 uCimall (pCig) (pg/R) (pCivp (pCip) (counti/min/g)
Perimeter Sediments
Guaje at SR-4 0.8 (0.2) 0.70(0.12) 2.7(0)) 0.000(0.0600) 0001 (0.001) -6 (0.4
fsyoat SR-4 0y (0.9) 0 0K (6. 10) 2.7(0.3) 0.002¢0.001) Q.00 (0.002) 1. 4(0.3)
Sandia a1 SR-4 04 (0. Q.10 10.0M) 4.1(0.9) 0.014(0.002) 0069 (0.005) 0.4(0.4)
Monandad a1t SR-4 08 .Y 0.8 (V.07 25 0.004 (10.002) 0.003(0.002) 04049
Cadada del Bucy at SR-4 1.7 (0L.Y) (.22 (AN) 1.3 (0.0 0.00240.001) 0.002(0.002) ~1.0{03)
Psjanto a1 SR-4 08 (LY URENTINE)] 2410 G001 (0.001) 0.002 (0001 0.5 (1.4)
Potrillo at SR 1 () 0.0 (W) 2.4(1LY) (.002¢u.) 0.002 (0.00]) 0.3(0.9)
Fence at SR-4 1.0 (0.4) 0.0 (0.12) ny) 0.001(0.000) O3 (0.0 0.5 (0.9)
indio at SR-4 1.7 (0.Y) N R R XX 1.8{0.2) 0.000 (0 uri) 0.001 ((2.0xx}) -1.4(0.9)
Water at SR-4 22 (0. 0.4 (o7 1.8 (0.2) O.000¢0.001) 0.002 (0.00}) ~19 (.9
Ancho at SR K2 09 (RN TUN R 1.8(0Y) 0.000(0.001) 0.002¢0.001) -1.2(0.9)
Frijoles at Bawdelicr 0.8 0.y 0158 (0.10) $.2(0.%) 0.0 (V.00 DOVG(0.00]) 4.7(0.6)
Sandis at Rio Grande 08 (0.)) 0.04 (0.08) 1.6(0.2) 0.002 (0.001) 0.0330.00%) 0.2(04)
Cahada Ancha at Rio Grande 0.4 (0.3) 007 (0.07) 1.5 (0.1) <000 (0.000) 2.001(0.001) -A).8 (10.4)
Mortandad at Rio Grande 0s (uY) 0.11 (U.09) 1. (0. 0.000(0.001) 0.001 (0.001) 0.7(0.3)
Pajarito at Rio Grande 0.8 (LY 0.1 1 {009 230 0.004(0.001) 0.017(0.002) ~1.2(0.49)
Water at Rio Gramde 0s (Y IRREUALS 1.2{0.0 0 0000.000) 0.002(0.001) 0.2 (0.9)
Ancho at Rio Grande 0.3 (.Y 0.44 (0.M) 39 (0.9) 0.00040.001) 0.008 (1.001) 26(0.5)
Chaquibvi at Rio Grande 0.8 (00 0.17(0.09) 24(0.2) 0.000 (0.000) 0.003(0.001) <0.1(0.3)
Frijoks at Rw Grande 02 LY 0.16 (0. 0Y) 29 (VY)Y 0.0C1 (0.001) 0.008 (V.001) 1.R(0.9)
Maximum N2 (U9) 0.70 (0.2 $.2(0.5) 0.014(0.002) 0.069 (0.005) 4.7 (06)

0881 ADNVTNIAUNS TWINIANOYIANT
AHOIVHOEY TYNOLLYN SONYIY SO0




Tablke G-35. Trace Metaks (total) in Perimeter Sediments (micrograms/gram)®

Ag As Ba Cd Cr Hg Po Se

Location

Perimeter Sediments
Guajc at SR-4 ny 0oxn 30 4 6 0.028 0.0 L2
Bayo at SR-4 e 19 L300 q 14 0.025 20.0 w1l
Pucblo at SR-4 u.s 02s o 4 4 0.025 0.0 0.27
Los Alamus at SR-4 1.2 0.24 123 4 4 0.025 200 0.14
Sandia at SR-4 ne 223 120 4 9.1 0,025 200 0.1}
Mortandad at SR-4 1.8 061 160 4 y.1 0.025 200 0.13
Cahada del Buey st SR-4 .35 02 pd 4 4 0.025 28.0 15
Pajarin> a1 SR-4 0.3 o 20 4 4 0.028 200 0.05
Potnillo st SR 4 0.5 i ] 180 4 9.1 0.028 20 0.05
Fence at SR-4 oS 08 250 q K2 003 200 0.085
Indio at SR-4 oS p A | gt} 4 9X 0.025 0.9 w1
Water st SR-4 0s o2 210 4 4 0.025 200 s
Ancho at SR 0s 0.3 200 4 44 0.025 200 0.08
Detection Limit 0.> 1.0 100 4 4 0025 20 0

SSampies were collected in May-October 1990;

bAnalyses are (or total abundance of selected metals in the sediment samples

0861 FONYTHIAUNS TYININNOYIANI
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Table G-36. Rediochemical Analyses of On-Site Soils and Sediments®
Toual Gross
H eyr Dy Ursgium apy In2e8py UAD Gamma
Location (104 uClmlL) pCvp _ _ (pCVp g/g (pCip) (pCVp PCUR) _ (cvunt/min/g)
On-Site Soils
TA-21 36 (0S) - 0.42 (0.13) — 0.002 (0.001) 0001 (0.001) — 33 (0.5)
East of TA-S3 45 (06) — 0.68 (0.12) - 0.003 (V.001) 0.056 (0.004) - 3.4 (0.5)
TA-SO 26 (04) - 1.90 (0.64) - 004 (D.OO1) 0012 (0.002) — 28 (05)
Two-Mile Mesa 02 (V) — 0.3 (0.30) - 0.001 (0.001) 0.003 (0.001) - 33 (09)
Eastof TA-S4 13 (04) - 0.10 (0.08) - 0.001 (0.000) 0007 (V.001) — 32 (0.5)
R-Site Road 05 (0)) — LER (0.45) - 0.001 (0.001) 0.023 (0.003) - 3.2 (09) E 5
Potrillo Drive () - 0.63 (0.12) — 0.001 (0.001) 0022 (L 0OY) - 3s e =9
SSile 03 (0)Y) - 1.0} (0.42) —_ 0.001 (O.01) 0.2 ((L.001) —_ 1.9 (049) gg
Near test well DT 0.6 (03) - 093 (0.4}) - 0.000 (U.000) D.OOS (0.001) - 40 06) £35
Neat TA-3) 130 (1.0) - 030 (0.08) - 0.001 (0.001) 0.007 (L.001) — 39 (06) 5;
Maximum 130 (1.0) - 190 (068 —  0.004 (0.OO1) 0.056 (0.004) - 40 (V6) wp
; 23
Sediments from Effluent Release Areas 2
Acid-Pueblo Canyon & E
Acid Weit 0.3 (0.3) — 025 (0.09) 1K (0.2) 0.043 (0.007) S170 (0.277) — a8 (o) 7%
Pueblo | 03 (0.3; — 0.19 (008) 3.1 (0 0054 (LLOY) 0563 (0.023) — 3308 39O
Pucblo 2 30 (20) - 042 (138) 18 (02) 0.004 (VOO 0453 (LO1T) — 1.9 (04) g3
Hamitson Bead Spring 0.7 (V3) — 068 (03K) 3.5 (0.4) 0002 (V.OO1) 0210 (0.010) — 50 (06)
Pueblo 3 04 (03) - 0.12 (0.07) 29 (03) 0.000 (LOOV) VU4 (0.001) —_ 24 (0S)
Pueblo at SR4 0.0 (03) - 0.44 (0.31) 40 (0.4) 0015 {L.OVY) 0RO (0.027) — 7.2 (08)
Mazimum 30 (2.0) — 068 (0.38) 40 (0.4) 0054 (0.003) $.170 (0.27) — 7.2 (0¥)

/
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*Samples were coliected in May 1'W0; counting unccitaintics arc in parentheses.
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Table G- M. (Cout)
Total Gross
& r Wy Uraolum iepy Iniupy UiAm Gumma
Location (104 uCiimty (pCip (plip ug/'p (pCvp (pCip (pLUR)  (count/eminvp)
Sediments from Fffluent Release Areas (Cont)

DP—Los Alamos (‘<nyon
DP Canyon a1t DPS-1 — 020 (0.17) 016 (DOX) 20 (0.2) 0008 (0IXK) 0.0 (0.D02) 0056 (1.003) LR (09)
DP Canyan at PS4 — 097 (0L24) 143 (0.23) 2K (0.3) 002K (0.03)  0.0W (.O00S) 0171 (DS 0 (0.5
Los Alsnww Canyon at Bndge — 021 (L16)  0R @) 2.4 ¢0.2)  0.002 (0OO4)  0.002 (O 0007 (D.OOD) 1.5 (04)
Los Alames Canyon at LAO-1  — 007 (119 021 (1Y) 28 (01LY) 0007 (VD] 0183 (L.0OR)  GOOT (D.001) 29 (0S)
Los Alamos Canyon at GN-1 — 0.17 (UIR) 006 (0O7) 27 (0 0012 Q.00 0073 (V.OOS) Q012 (0.002) AT (S, 7
Los Alasws Canyanat LAO-Y  — 0.7 (0L19) LIS (019) 2.3 (1LY) 0024 (V.ODY) OO (0.006) 0.1 (LLOUN) A N
Los Alamcs Canyon at LAO-4S — 093 (VW) 123 (020) 2.1 (0.2) 0023 (0002 0072 (0.00S) 0103 (LUWw) 20 (09) 9
Los Alamn< Canyon at SR-4 —_— 0.3 (045) QR (L17) 20 (L)) 0020 (0.002) V.05 (0.OD4)  0.066 (0.006) 16 (V) 5§
Los Alamvs Canyon at Toavi — 012 (.16) 002 (VW) 1.7 (0.2) OO00 (V.Y 0016 (D.OOY) VLMW (LOOT) 1.4 (0L =
Las Alamos Canyon at LA-2 -— 011 (A7) 011 (UA0) 19 (D) 0001 LO01) 0026 (V.O02) O.OUS (0.001) 1.3 (U9 ;
Los Alamos Canyon at (Rowi  — 039 (0.27) 0l @07 2.1 (0.2) 0000 (DY) 0149 (1L.ODT7) 0021 (0.0OY) 20 (04) S
Maximym — 097 (0.249) 143 (D.2Y) 2803, 002X (DO} VASI (OON) 0171 (V.OOR) 37 (05 ,'é‘

Mortandad Caayon a
Morandad at CMR Building —_ 093 (021) 15 (VO 19 (0L VU4 (D01 0000 (VDY)  1LD6GS (V.OKR) 45 (O g
Mortandad west of GS- | —_ 0.4 (0.19)  O7M (04D 1S (0.2) 0017 (VOI0) V012 (LOOTY V.28 (VLVSY 09 (09 g
Mortandad a1 GS-1 — 090 (L.20) 27.8 (4.12) 31 (U3) 7480 (0.20H2) 16.800 (0S96) I1.000 (4.700) eX.0 (7.0
Martandad 2t MCO-$ - 227 (0.4) LOS (UIX)  La (0.2) 3040 (U.133) 10,400 (0I390) 14.200 (2.140) 140 (10)
Mortandad 3t MCO-7 —_ 08 (0.19) M (062) 21 (0.2 2450 (0.110) 2.590 (D.151)  4.380 (L.e80) 4.0 (1LO)
Mortandad at MCO-9 - 04l (19) 041 (0.10) L0 (0S5) 0008 (0DL.OOS) 0011 (VOO9) 0226 ((.113) 41 (06
Mortandad at MCO- 13 - 0.50 (0.20)  L78 (047) 23 (0.2) 0004 (0.005) 0023 (V.O0R)  0.043 (LLUKS) 1.2 (049)
Maximum 237 (0.4Y) 2740 (4.12) SO (0S)  7.380(0.242) 16800 (0.596) I.000 (4.700) o0 (0.0

2HDAYHOAYY TvHOIL YN SONY Y 300
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Tablke G-37. Truce Metals ia Solution Extracted from Oa-Site Sedinents®

Locstion 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 (1.001
Pueblo | 0.0t 0.0028  0.04 0.04 0.08 0.0002 0.2 0.001
Pucblo 2 0.01 0.002 0.0t 0.04 0.08 0.0002 0.2 0.001
Hamilton Bend Spring 0.0 0002 002 0.04 0.08 0.0002 02 0521
Pueblo 3 0.0l 0.002 0.12 0.04 0.08 0.0002 0.2 0.001
Pueblo at SR-4 oo 00042 003 0.04 0.08 0.0002 0.2 0.001

DP—Los Alamos Canyon
DP Chayon at DPS- | 0.0% 0.002 0.1 0.06 0.8 0.0002 04 0.001
DP Canyon at DPS-4 01.01 0.002 0.14 0.06 0.08 0.0002 04 0.001
Los Alamos Canyon at Bridge  0.01 0002} 008 0.06 0.08 0.0002 ¢ 0.001
Los Alamos Caayonat LAO-1 001 0002 0.065 0.06 0.08 0.0002 04 0.001
Los Alamos Canyon at GS-) 0.01 0.002 0.16 0.06 0.08 0.0002 04 0.001
Los Alamos Canyon at LAO-3  0.01 0002 0.14 0.06 0.08 0.0002 0.4 0.001
‘Los Alamas Canyon at LAO-45 0.0 0002 0.12 0.06 0.08 0.0002 0.4 0.001
Los Alamos Canyoa at SR-4 0.01 0002 0036 0.06 ous 0.0002 0.5 0.001
Los Alamos Canyon at Toavi (001 0002 014 0.06 0.08 0.0002 04 0.001
Los Alamos Canyon at LA-2 0.0l 0.002 0.16 0.06 0.08 0.0002 04 0.00¢
Los Alamos Canyoan at Otowi  0.01 0.002 0.14 0.06 0.08 0.0002 04 0.001

Mortandad Canyon
Mortandad at CMR Building 0.01 0.0v2 0.12 0.009 0.02 0.0002 0.08 0.0CY
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 0.0? 0.001
MortandaA 2t MCO-$ 0.01 0.002 o1 0.009 0.02 0.0002 0.07 0.001
Mortandad 3t MCO-? 001 0.002 0.2 0.009 002 0.0002 0.07 0.001
Morandad at MCO-9 0.01 0.002 0.02 0.009 0.02 0.0002 0.08 0.001
Morandad at MCO-13 ol 0.002 0.006 0.00% 0.02 0.0002 0.14 0.001
Extraction Procedure
Toxic Threshold 50 se 100 1.0 50 20 50 10
Detection Limin 0.008 0.002 0s 0.01 0.04 0.002 0.05 0.001

*Analysis (mg/L) by EP Tuxicity methods; samples were collected in May 1990,
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Tabie G-38. Radiocheinical Analyses of Sediments from Reservoirs on the

~N

1¢-0

Rio Chama and Rio Grande®
Total Gross
H o Cy Uranivmm NPy et 2 MWAm Ganma
Location (104 uCirml) _ (pClp) (pClp) R (pCip) (pClip (pCVR) _ (countymin/g)
Abiquiu Reservoir «
Upper 0.0(0.2) 0.10 (0.20) 0.2340.088) 24 (0.2) 00001 (0.O001) 90008 (0.0001) 0.0019 (0.0011) 0.7(0.4)
Middle 03(0.2) 0.31(0.20)  0325(0.101) 2.5(0.3)  0.00022(0.00006) 0.0037 (0.0002) 0.0034 (0.0009) 0.9 (0.4)
Lower 02(02) 049(0.20) 0.1K8(0.094) 29(0.3) 00001 (0.0001) 0.0034 (0.0004) 0.0043 (0.0011) 1.2(L.4)
Maximum 03(02) 049(0.20)  0325(0.101) 29{0.3)  0.00022(0.00006) 0.0037 {0.0002) 0.0043 (OLCH)Y 1.2 (04)
Cochini Reservoir
Upper 0.0(0.3) - 0.29(0.12) 29(03) 0007 (0.0001) 0.0209 (0.0011) 002 (0.004) 1.6(0.4)
Middle 0.2(03) —_ 035(0.13) 46(04) 0.0011(VO00Y) 00225 (0.0014) 0016 (0.002) 3.1(05)
Lower 0.0(03) - 0.40(0.09) 38(0.4) 0.0016(0.0001) 00094 (0.0004) 0.011 (0.002) 3.0(05)
Maximum 0.2(03) - 055(0.13) 46(04) 0007 (0.0001) 0.0225 (0.0014) 002 (0.004) 3.1(0.5)
Background (1974—19%6)® - 087 0.44 44 0.006 0.023 - -

*Samples were collected in June 1990; coynting uncertaintics ate in parenthescs.

N

*Background, upper limit (Purtymun 19872).
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LOS ALAMOS NATIONAL LABORATORY

/ ENVIRONMENTAL SURVEILLANCE 1090 \

Table (;-39. Number uf Results above the Analytical 1.0Qs

for Organics in Sediments from
Regional and Perimeter 1.ocatiuns

iype of Organic Compound
Volstile  Semivolaille Pesticide Herbickde ey

Number of Compounds
Analyzed 68 " 19 2 4

Regional Sediments
Rio Chama
Embudo
Otowi
Santa Cruz
Cachiti
Bemalillo
Jemes

= — I — I — A - I
S me O KN e o o
[ - 2 — I - — A — I~
SO CQ OO
L= 20—~ I — B - - N~

Perimeter Sediments
Guaje at SR-4
Baye at SR-4
Sandia at SR
Montandad at SR-4
Canada de Bucy at SR-4
Pajarito at SR-4
Potrillo a1 SR-4
Fence at SR-4
Indio at SR-4
Waler at SR-4
Anchn at SR-3
Frijolcs at National
Monument Headquaners

Soocoeoe20Q@0
- C00O0CD0OCOR
ccooocooCeOR
ccoocoogoOoeeR
coeceseoaocoes

Effiuent Release Area Sediments
Acld-Puehlo (Canyans
Pucblo ut SR-% 0 0 0 1] e
DP-1.os Alsmos (anyans
Los Alamos a1 SR-4 0 0 0 o o

G52
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Table (-3 Rad:.chemica) Analyses of Sediments from an Active Waste Management Ares (TA-54)*

~

Gross
: 0 Gy Total Uranlum 1mpy r2epy Ganrsas

Location (104 uCismL) (pClUp (10 5 ) (pCilg) (pCig) (county/minig)
Station Number

1 23 H2.0) 0.070.07) 1.6¢0.2) 0.002(0.001; 0.003(0.001) 2.2(0.5)

2 20(2.0) 0.050.07) 2.7(03) 0.908(0.002) 0.026(0.004) 3.7(0.5)

3 RRA(Y.0) 0.05(0.07) 230.2) 0.004(0.001) 0.012(0.002) 3.7(0.6)

4 $40(S.) 0.37(0.09) 3X0.4) 0.005(0.001) 0.021(0.002) 3.0(0.5)

s NN 0.1%0.08) 130.2) 0.006(0.002) 0.017(0.002) 1.3(0.6)

é A& (4.0) Q.08(0.06) 2.40.Y) 0.006(0.001) 0.020(0.002) 11(0.5)

7 HA4.0) 0.01{0.07) 2.10.2) 0.005(0.003) 0.02%0.003) 3405)

$ LIL0) 0.14{0.08) 2.703) 0.003(0.002) 0.013(0.003) 1.6(0.5)

9 12.0(5.0) 0.08(0.07) 2.3(0.2) 0.003(0.001) 0.013(0.002) 3.8(0.6)
Maximum concentrstion ARMV.0) 0.37(0.09) INO04) 0.008(0.002) 0.029¢0.003) 43(0.6)
Backgrouad (1974—1984) 12 0.4 44 0.006 0.023 79
Maximum coacentration as &

perceatage of background 1200 84 86 133 126 5

Amlytical limits of detection o7 0.1 03 0.002 0.002 0.1

Samples were vollectod in Angust 1990; counting uacertaintics are in parcatheses.
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Table G-41. Summary of Radiuchemical Analyses of

~

Sediments from TA-49
Gross
M 137¢s Total Ursnizm 38py 9,.340p, Gamma
Station (10°% uCymbL) (pCip) (mg/g) (pCip) (pCip (counts/mia/L)
A-l 210 Q0 V0K (0.09) 32 (0.3) 0.00J (0.001) 0.002 (0.001) 3.1 (0.9
A2 £2 (0.6) 018 (0.12) 22 (02 0.00S {i501) 0.003 (0.001) 1.4 (Us,
A3 78 (0.9) 020 (0.09) 28 (03) 0.000 (0.00) 0.002 (0.001) 13 (0.9)
A 130 (1.0) 020 (0.12) 33 (03) 0.002 (0.001) 0.002 (0.001) 24 (0.5)
AdA &1 (09) 0.0% (0.08) AN (0.9) 0.000 (0.000) 0.002 (0.001) 2.1 (0.5)
AS 380 (4.0) 0.14 (0.12) 20 (0.2 0.001 (0.001) 0.001 (0.001) 0.5 (0.9)
AS 100 (1.0) 0.16 (0.09) 25 (0.) 0.000 (0.000) 0.004 (0.001) 1.7 (0.4)
A7 2.0 (1Y) 020 (0.12) 24 (1) 0.001 (0.001) 0.003 (0.001) 1.5 (0.9)
A8 100 (:.0) 0.11 (0.08) 2.7 (0.3) 0.003 (0.001) 0.002 (0.001) 21 ©.S)
A9 160 (2Q0) 021 (0.13) 2.0 (0.2) 0.000 (0.001) 0.003 (0.001) 1.8 (0.9)
A-10 2R (0.9) 0.0} (0.0K) AR (04) 0.002 (0.001) 0.002 (0.001) 34 (05)
AL 66 (0.8) 023 (0.12) 34 (0.3) 0.000 (0.000) 0.004 (0.001) 29 (0.5)
Scdiment background
(1978—1986) 0.44 44 0.006 0.023
2Sec Puntymua (19573).
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Tahble (G-42. Trace Metals in Solution Extracted from

1

Sediments at TA-49 (mg/L)
Be Ni
total CN total
) Ap As Ba Cd Cr Ng P Se *p'p mp/L og/g
i vraction provedure V
loxic thresdold 0 So ) 4 1.0 e 20 so 10 N/A N/A N/A

Linuds of deteston cous 0.002 0ns 0.0i 0.4 0.002 0.0 0.001 0.0} oot 0.0l
SUliars

A-l 0401 0.0 " 0.0s 01 0.0002 1.0 0.001 0.0008 04018 0.1

A2 0.0l 02 TR v.as 0.1 0.0002 10 .00 0.0008 002 0.1

Al o0 ouu2 XV 008 0.1 0.0002 1.0 0.001 0.0008 0012 01

A 0.0l 0.002 el 0.0s 0.1 0.0002 1.0 0.003 0.000$ 0.01$ 0.1

A-A 001 oL 0 oS 0.1 0.0002 1.9 .00t 0.0005 0018 0.1

A% cot 0.002 0.un o 0.1 0.0002 1.0 0.001 0.0005 vo1s 0.3

AS o 0.002 01 1o 0.1 0.0002 10 g.ool 0.0005 0.01s 0.1

A7 o0 0.002 1 0.1 0.0002 1.0 0.001 0.0005 0012 0.1

AN 0.01 o002 O 0.t 0.0002 1.0 0.001 0.0005 0015 0.1

AN 001 0.002 oW u.1 V.0002 KU 0.0 0.0005 0.0 0.1

A-10 u.01 o2 o1s ' 0.1 0.0002 1.0 0.001 0.0008 0018 0.1

Al 0.01 0.002 0.1 ‘ 0.1 0.002 o 0.0u1 0.0005 0.015 0.1
Mauimum 0.01 0002 015 Hus 0.1 0.0002 LK) 0.001 0.0005 0.018 001

N

LD = bhelow limits of delection.
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Table G-4). Number of Results above the Analytical LOQ for
Ovganic Compouads in Sediments from TA4Y

Type of Orgaaic Compound
Volatlle Semivolatile Pesticide Herbicide PCB
Number of Compounds
Analyzed 68 n 19 2 4
Stations
A-l | U 0 0 0
A2 1 U (1] 0 0
A ! ] 0 Q
A=t 1 1] 0 0 0
A-lA | 0 0 0 0
A-S t 0 0 v 0
Ad L] 0 0 0 0
A ! o 0 0 0
Al 0 0 0 0 0
AN 1 0 0 0 0
A-10 3 0 0 0 0
A1l 1 0 0 0 0
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LOS ALAMOS NATIOMAL LABORATORY

/ ENVIRONMENTAL SURVEILLANCE 1990

Tahle G-44. [ocativns of Hechives

: North-South Fast-West
Station Coordinale Coordinate

Regional Stations (28 - 44 km), Uncontrolled Areas
1. Chimayo — -
13. San Pcdro — —_

Perimeter Stations (0 - £ km), Uncontruviled Areas
2. Northern Liw Alamos County Nise w020
3. Pajanito Acres S210 E380

. On-Site Stations, Controlled Areas

4. TA-21 (DP Canyon) NG9S E180
5. TA-50 (Upper Moitandad Canyon)  NO4O E09S
6. TA-53 (LAMPF) NOSO E220
7. Lower Moriangad Canyon NO20 EI18S
8. TA-8 (Anchar Sile W) S020 W06S
9. TA-33 (HP-Siic) S260 E265
10. TA-54 (Arca C) NOSO E220
11. TA-2(Anchos Siic E) S003 W40
12. TA-15 (R-Siic) S020 E06S
§4. Ncar TA-49, Frijoles Mesa S160 E108
18. TA-16(S-Six? S03$ W080

G-



Table G-4S. Radlonuciides in Local snd Regloosl Produce Caliected During the 1990 Growing Season® \

L)

“Counting unccrtaintics are in parcatheses.

M “Sr Ursalum tapy 1M1 %Py M Cy
(PCVml)  (10-2pCldry p) (agdryw  (10pCldryg (10'pCldnp (10°pCldny p
Espaiols .
N (k] ] 12 12 12 12
Maoan 06 19 $4 69 42 %
Sud dev 03 19 3) 13 17 8
Minimum 0.0 (0J)® 1.5229) 06 (0.1) =108 (08) -7.3 (03) ~-15 (20)
Maximum L.O(.}) $3 (20) 10.2 (1.0) 0 W) 20.7 (17.7) 21 (262)
Sen lidefonso
N b} R} 3 2 3 k)
Maas 0.7 17 15 1.2 ] 143 m3
S dev 0.2 17 245 1.8 3 139 ga
Minimum 0.5 (03) 13 (23) Q7 (0.1) 00 Q%) 36 (22) 15 (S3) 3§
Maximum 0.9(0.3) M (43; Q.7 (4.4) 25 (172) 136 (138) 292 (256) £ g
Cochiti/Santo Domingo ; g
N i2 ] 13 13 13 13 3
Mean 05 14 ? 4 » 168 § 3
Sud dev 02 16 as 99 n 144 »
Mirimum 0.2 (03) 03 (1.8) 04 (00) =218 (3.6) 43 () 2.7(30) '%g
Maximum 0R(0.3) 48 (6.9) 178 (1.8) 187 21.9) 230 (239.0) A3 X2N9) A
Los Alamos/White Rock g g
N 1S ? 16 13 s 15
Man 10 1 .1 }] 27 157
Sud dev 0.5 96 s 24 38 186
Minimum 02(03) 1.2 (3.6) 1.7 (0.2) no (2.2 -1 (22 29 (26)
Maximum 2.1(0.4) 27 (19.0) 136 (14) B (MY 178 (645) 73 (414)
On-Site
N 7 2 7 6 6 7
Mean 18 a8 63 24 10 3
Su dev 14 s\ a3 30 » ol
Minimuym 05(0)) M2 (10 14 (0.1) 00 (39 -16 (0.0) -3 (3
Maximuem 40(0.9) 10 (4.0) 100 (1D) ™ (56.0) WD (363) 121 (63)
¥There are no concentration guides for produce.
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ENVIRONMENTAL SURVEHLLANCE 1090

Tahle (i-46. Kadkmuctides in Vish.®

\

SData are from 1990,

N

*Counting unccrtaintics arc in parentheses.

‘Data arc from 19661989,

-~r L ¥ Uranium py ipg
A0 'pCidryw (10 pCldnyw  (awdnyw 0SpCldn g (v pCidny
Catfish
Ahiquiu®
h 1 11 ] ] 1]} 1
Mcan 43 268 6.5 5 3
Std dev k)| N 06 10 L
~ Minimum 24 -9 (58) 07 (0.1) -7 (M 0 (M
Maximum (1t 927 (748) 123 (1.3) 27¢(3) 16 (32)
Cochitib
N 12 12 12 12 12
Mean 16 ' 178 59 ) -2
Std doy 9 177 3o 7 3
Minimuin 5 8 (43) 14 (0.Y) -8 {§ -6 ()
Mavimum 0 642 (384) 10.4 (10 13 (9) 5 (M)
Crappie
N J6 46 46 25 5
Mcan 116 22 1.7 2 5
Std dev 64 52 04 4 4
Minimum 26 (2) =210 (120) 05 (v.1) -14(11) =5 (6)
Maxinum 500(2%) 230 (170) 32 0)) 14(10) 14 (14)
Cochiti®
N 12 12 12 12 12
© Mean 76 203 49 5 ?
Sid dev 19 209 10 10 11
Minimum 4R (6) =32 (60) 36 (0.1) =11 (3) =5 J)
Maximum. 122(18) 496 (459) 176 (0.7) 21(35) 35 (20)




LOS ALAMOS NATIONAL | ABORATORY
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Table (;47. Selected Radionuclides in Locul und Kegivnul Honey Collected During 19%9.¢

H THe FE L 44\{n *Ceo UKL, 137
Station (pCVly  pUicl) el pClty  pCicl) (pCily  pily
Ei Rancho 1) 68 be 2 b 22 “
RTI (1 Ty (Hx) {30y (1) ‘36 R
Chlﬂ“)“ o 1% ~12 ) 22 44 ${
{3en) (1 Tiny (300)) (306 (110 {3 (Muy)
San Juan X — e e - e e
{3tx))
Lo Alamiens el - - "‘ - - T
R
Lower Mostandad b "L 4 -2 H 43 2
(41) (1 7o) (M) (N 111y {3H41) {300)
(NSOl (1 7003) (it (30)) {110) (4a0) (241)
Star- Road 4° k1 15 29 n 52 2 -4
(3061) (1 700 (¥ § ) (11D) {460) (i)
TAY [ H i iy ] L1] 26 41 45
() {}700) (3ta3y (3 {110) (44d)) (Vi
TA-15 RXE1 1} 270 -4 59 15 4 16
(5n (1 70m (A (3ou) LI {364y (M
TA-16 J 60 Inn -2 53 -0 =10 X
1400 (1700 13Uy (360} 11 (3618 (M
TA-21 31 0 b2 §] 3 it 2 0
{3ty (1 7003 () {306y (L (Sod1) {30y
TA-33 55 (X} -1 -9 -19 9 6 L}
: (6 N0ty (1 7oy (4m) (¥0) (11 (46d) 311
TA-50 710 130 I 03 ~-1% -1 k4|
{RIN}) (1 700y (300) (3o (1) (4641) (Mm)
TA-55 14000 s -1n 33 59 E7 13
(% D0y (1 Tixn (4x) (3 314 (360, (Hm)
TA-$4 3T00m 4 14 74 -9 -1} L
{41 (xny) (1 iy {4ny (3ns) (114 {36h) § My

*Counting uncertainties afe in pareathows,
PLawated ncar the Met. tomers.

\ Fawated near the camp ground

{, 'y
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Table G48. Selected Trace Metals in Local and Regional Honey Collected During 1989.*

SUncertainty 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 Berylivm Cadmium  Chromium  Fluorine Lead Mercury Selenium
Station (hg/p) (ng/p) (ng/g) (ng/p) (wg/g) (ug/p) (ng/g) (ug/g)
Chimayo 0.1 <0.1 <50 <0.1 03 0.5 <0.2 <0.1
San Juan 0.1 <0.1 <50 <0.1 03 0.6 <0.2 <0.1
Los Alanocs 0.1 <0.1 <50 <0.1 03 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 04 <.2 <0.1
State Road 4% <0.1 <0.1 <50 <0.] 0s 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 0.4 <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 i1 <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 0.4 <0.2 <0.1
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Tuble G-49. Selected Rudionuclides In Local and Regional Bees Collected during 1989.*
‘H He 2Ny S4Mn Co R Wy Uranium
Station (pCil)  (pCyg)  (pCilg)  (pCilg)  (pCily  (pCig)  (pCifg) (ng/g)
Ei Rancho 700 4.80 -10.24 0.11 0.08 LR 018 14
(30)  (78) (5.30) (4.54) (129)  (035) (3.03) (1.5)
Chimayo 200 2.76 -0.07 0.04 0.17 -0.15 0.17 20
(300)  (71) (4.84) (4.14) (1.17) (9.44) (2.76) (1.8)
Sun Juan 300 1101 0.22 021 0.08 0.45 0.18 9
(G300) (72 (4.92) (4.22) (1.20) (9.61) (281 (1.1)
Los Alamos 00 1041 =035 -0.09 0.25 0.57 0.07 14
3oy (11 (5.20) (4.46) (1.26)  (10.16) (2.97) (1.4)
Lower Mortandad 4 000 1.87 0.59 0.33 0.09 0.11 0.01 53
(4000)  (61) (4.10) (3.51) (1.00) (8.00) (2.349) (3.0)
State Road 4° 8 600 0.66 003 -0.12 0.14 0.08 008 33
(1e00)  (73) (4.97) (4.26) (1.21) (9.71) (2.84) (3.0)
State Road 4° 5200 7.05 -0.36 -0.06 0.14 0.44 0.16 29
(600)  (75) (5.11) (4.38) (1.24) (9.97) (2.92) 2
TAS 1 500 4.23 0.09 -0 0.04 0.65 (10 31
By (59) (4.04) (3.46) (0.98) (7.89) (2.30) (2.0
TA-15 780 000 5.37 042  -0.11 0.15 0.27 0.1 30
(0000)  (69) (468)  (d401) (LK) (9.13) (2.67) {2.0)
TAG. 1 800 4.21 0.37 0.10 0.05 0.23 0.06 23
(400)  (54) (3.68) (3.16) (0.49) (7.19) (2.11) (1.0)
TA-21 18 000 593 0.18 017 0.22 0.59 004 100
(2000) (37) (3.589) 3.33) (L.94) (7.59) (2.22) (3)
TA-33 430 000 377 -sa -0.21 0.08 032 0.4 47
(@000n)  (84) (5.66) {4.85) (1.37)  (11.05) (3.23) (3.0)
TA-50 199 000 340 -0106  -0.12 0.20 0.11 0.00 37
(2000)  (66) (4.46) (3.82) (1.08) (8.71) (2.55) (3.0)
TA-53 3 300 000 829 4576 6.05 6.56 0.21 0.24 20
(B0 000y (73) (1.49) (057 (028  (9.71) (2.84) (1.8)
TA-54 1 800 000 .10 0.45 0.04 0.19 0.26 0.03 24
(200000)  (74) (5.0 (429) (1.22) (977 (2.86) (1.9)
*Counting unceriaintics arc in parcnihescs.
PLocated near Met. Tower,

Qwatcd near camp ground.

/
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Table G-50. Selected Trace Metals in Local and Regionai Bees Collected during 1989.

| Arsenic®  Berylllum®* Cadmium® Chromium®  Fluorine® Lead® Mercury® Selenium®
Station (ag/p) (ng/p (og/p) (ng/R) (ug/p) (ug/g) (ng/p) (ng/R)
Chimayo — — 19 — 1.8 — <3 —
San Juan <1 <2 21 81 1.0 0.3 <3 <1
Los Alamos — —_ 22 - 1.2 — <3 —
El Rancho 170 <2 27 18 1.7 0.7 <} <l
Lower Mortandad — —_ 29 — 20 — <3 -
Stuate Road & — — 15 — 1.l — <3 —
State Road 44 — —_— 29 — 1.1 — <3 —
TA-9 180 <2 17 1.7 <0.1 03 <3 —_—
TA-1S 100 <2 23 740 <0.1 1 <3 <l
TA-16 n <2 21 100 <0.1 05 <3 <l
TA-21 %0 <2 30 710 36 04 <3 —_
TA-33 25 < 32 140 1.7 0.3 <3 —
TA-50 45 <2 6 150 21 03 <3 <l
TA-5) S <2 24 120 1.6 k} <3 —_
TA-S4 90 75 19 235 1.1 0.5 <3 —

*Data are from 1988; uncertainty of the results is £10%.
*Data are from 1989.

“Located near Met. tower.

YLocated ncar camp ground.

N
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LOS ALANOS NATIONAL LABORATORY

ENVIRONME: TAL SURVEILLANCE 1990

Table (;-51. Huzardous Waste Management Fuacilities

at Los Alamos National Laburatory.

Inclusion in
Part B Permit
Application or

Technical Area Facility Type <9%0-Duy Storage Interim Status
TA-3-29 Container storage (2 units) Yes [nterim status
TA-14 (2 units) Miscellancous unit Interim status
TA-15 Miscellancous unit Inteeim status
TA-15-184 Miscellancous unit Yes Interim status
TA-16 Surface impoundment Closcd
TA-16 (6 units) Miscellanzous unit Interim stastus
TA-16, Arca P Landfill? Nuither
TA-16-88 Container storage Yes Interin statu-
TA-21-61 Co. tainer storage Yes Intesim status
TA-33-90 Container storage Yes Interins titus
TA-33-92 Container storage Yes Interim status
TA-35-85 Surface impoundment Neither
TA-35-125 Surface impoundment Neither
TA-36 Miscellancous unit Intesien stalus
TA-36-8 Miscellancous unit Yes Interim status
TA-39-6 Miscellancous unit Interim status
TA-39-57 Miscellaneous unit interim status
TA-40 (dcronation pit)  Miscellancous unit Naither
TA-50-1 - Batch treatment Pernusited
Container storage Permitted
Container storiy: (60D) Yes Interim status
Cementing process Yes Intesum status
TA-50-37 Controllcd-air incinerator Permitted
Container sirage (room 115) Yoo Interim status
Container storage (room 117) Permitied
Conrane: togage (room 1, ) Yes Interim status
o et storage (fem 118) Yes Interim status
2 waste feed 1ant o Interim status
for sncinctaior
Incir, rator Yes luteriam status
TA-50-t9 Contarnvr starage (ogrside) Yos Interim status
Containet <torage (insided Yos Interim status
TA-50-114 Lontainer saworsge Yes Interim ~utus
TA-53-166 Surlicc impoundnent (South) ¥xo Infcrm <tatus

TA-54, Arca G
TA-54, Area H
TA-54, Asca L

Surfuce impoundinent (Mugthwest) Yo
Surface Iprundment (Northeast) Yoo

Landfilt*
Landfilla

Tank acrment
Containes orage

(itrs

Imerim status
Intetans ctatus
Neithes
Neither
Permitten
Permitted




LOS ALAMOS NATIONAL LABORATORY

/’ ENVIRONMENTAL SURVEILLANCE 1090

Table (G-51 (Cont.)
Inclusion in
Part I PPermit
Application or
Technical Area Facility Type <90-Nay Storage Interim Status
TA-54, Area L Landfiita Neither
Oil storage tanks Closed
Containcer 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 stalus
TA-54-33, ArcaG Rutrievable storage shalt (6 units)  Yes Interim status
TA-554 Cantaincr storage (S units) Yes Intcrim status
Containcr storage pad Yes Intcrim status
13 wasle storage tanks Yes Interim statoe
for cvaporator bottoms solution
Cementing process Yes laterim status

2[niceim 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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LOS ALAMOS NATIONAL LABORATORY
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Tahle G-82. RHesource Consers ation and Recuvery A¢t Interactions
umung the Labovatory, the U.S. Environmental Protection

January 24, 1990

January 26, 1990
February 12, 1990
Murch 5, 1990

March 8, 1990

March 16, 199
May 4, 1990
June 18, 1990

July 5. 1990
July 20, 1990

July 31, 1990

August 24, 1990
Scpiecmber 18, 1990)
September 19, 1990

Scptember 26, 194

ENVIRCNMENTAL S:JAVEILLANCE 1980

Agency, wnd New Mexico’s Environmentul
Improvement Divisiun in 1999

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

Ture Laboratory submitied the 1989 Federal Hazirdous Waste Activitics report
o DOE EPA/NMEID.

LANL receives approved closure plan for TA-10 Sueface Impoundment from
NMEID.

The NMEID/EPA conducted thie annual RCRA compliance inspection of LANL
on March 5 - 9, 1990. Several minor violations were noied in the closcoul.

The EPA issues the HSWA postion of the hazardous waste pe:mit. Becomes
module VIl of the permit. Effective date - April 23, 199). Postions appealed
(Rad monitoring).

The Labhoratory submitied 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 violalions were noted.

The Laboratory received a Notice of Violation (NOV) for the findings of March
S, 1999 NMEID/EPA annual RCRA compliance inspection.

LANL, DOE submit 1990-1991 invoice/registration and payment for USTs.
LANL, DOE submit a written response (o the June 18, 1990 RCRA NOV.
NMEID acknowledges receipt of the response 1o 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 2 mixed wasic tank is

subinitted to the Stale.

LANL. DOE submit written notification to NMEID regarding three UST's that
failed tightness tests.

LANT «ubnpits final Closure churl for the TA-16 Surface Impoundment to
NMEID. A copy was also scnt to EPA Region VI

Mect with NMEID 1o discuss classificd waste, mixed wasic Part A, permit
maodification requcest, and ER Program approach to closure of RCRA units.

Again et with State on penmit modificittion request.

/
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LOS ALAMOS NATIONAL LABORATORY

October 2, 1990
Oclober 3, 1990
October 10, 19490
October 16, 1990
November 2, 19940
November 7, 1990

November 28, 199()

November 28, 1990

December 12, 1990
December 14, 1990

Dccember 20, 1990

December 29, 1990

ENVIRONMENTAL SURVEILLANCE 1980

Tuble (G-52 (Cont)

LANL., DOE submit information of TA-53 tank cited in the June |8 RCRA
NOV.

LANL, DOE submit writien nalification to NMEID regarding two USTs thai
failed tightness tesis.

LANL, DOE call NMELD 1o satisfy a 24 hr. notification cequirement. The
natification was for a release from UST at TA-5S.

LANL, DOE submit written notification to NMEID of a UST heing rupturcd at
TA-55 by a backhoc.

DOE submits Class 1 modification 1o the RCRA Permil to clarify information
regarding radivactive wasle.

LANL sends written notification o NMEID UST Bureau regarding the removal
and replacement of tank a1 TA-16 Scrvice Station.

LANL sends wrilten status report 1o NMEID UST Bureau regarding UST
removal at TA-55. This was the linal report required by Part X1 of the NM
UST regulations.

LANL sends written notivication to NMEID UST Burcau nolilying them that the
Laboratory plans on removing several USTs during FY91. This notification
mus| be received 3U days prior to construction.

NMEID issucs Ictter 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 un the
submitlal of the reponts (i.c., LANL awaiting the letter from the NMEID - issucd
on 12/12/90))

'DOE issucs lcttcr drafted by HSE-8 bringing into question proposed solid waste

management regulalions. At issuc were proposals fo potenlially resirict low
level radivactive wasles, conflict with the ER program, and unfair restrictions on
goverament facilitics sccking variances from the regulations.

/
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ENVIRONMENTAL SURVEILLANCE 1990 \

Table G-53. Types of Dischurges und Pursimeters Monitored at
the Luboratory under lis NPDES Permit NM028355

EPA
ldentifica- Number of Sampling
tion No. ‘T'ype of Discharge Outfalls Monitoring Required Frequency
01A Power plam 1 Total suspended solids, free Monthly
available chlorine, pH, flow
02A Boiler blowdown 2 pH, tolil suspe aded solids, Wecekly
flow, copper, iron, phosphorus,
sulfite, total chromium
03A Treated cooling waier - 38 Toral suspended solids, free Weekly
available chlorine, phosphorus,
pH, flow
G4A Noncontacl cooling 34 pH, flow Weekly
waler )
050 Radioactive wasic 2 Ammonia, chemical oxygen Weckly
051 ireatment plant demand, 1otad suspended solids,
(TA-21 & TA-50) cadmium, chromium, copper,
iron, lead, mercury, zine, pH,
flow
05A High explosives 21 Chemical exygen demand, pH, Weckly
waslcwaler flow, tolal suspendud solids
06A Photo wasic waice 13 Cyanide, silver, pH, Mow Weckly
128 Printed circuit board 1 pH, chentical oxygen Jemand, Weekly
total suspendced solids, iron,
copper, silver, flow
S Sanilary wastewaler 10 Biochemical oxygen demand, Variable frequency,
flow, pH, tofal suspendced solids, from three per menth
fecal coliforin bacteria to once quarterly

%
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LOS ALAMOS MATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1880

Tuble (;-54. Limits Established by NPDES Permit NM00281SS
for Sunitary Qutfull Dischorges.

Permit Daily Daily Unit of
Discharge Category Parameler Average Maximum Mecasurement
01S TA-3 Treatment Plant’ BOD 30.0 45.0 mgl
225.2 N/A Ib/day
TSS 30.0 45.0 mg/l
225.2 N/A Ib/day
Fecal coliform bacteria  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 0.3 N/A Ib/day
TSS 30.0 45.0 my/l
0.3 N/A Ib/day
pH 6-Y 6-9 standard unit
03S TA-16 Trcatment Plant BOD 30.0 45.0 nigh
25.0 N/A Ib/day
TES 30.0 45.0 mg/1
25.0 N/A Ib/day
pH 6-9 6-9 standard unit
04S TA-18 Lagoons BOD 300 45.0 mg/l
: ' 0.5 N/A Ib/day
TSS 300 90.0 mgi
05 N/A Ib/day
pH 6-9 6-9 standard unil
05S TA-21 Package Plam BOD 300 45.0 mg/
43 N/A Ib/day
TSS 30.0 45.0 mg/l
4] N/A Ib/day
pH 6-9 6-9 standard unit

G-ny
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LOS ALAMOS NATIONAL LABORATORY
ENVIARONMENTAL SURVEILLANCE 1990

G-70

Tuble GG-54 (Cont)
Permit Daily Daily Unit of
Discharge Category Paramcter Average Maximum Muasurement
07S TA-46N Lagoons & BOD 3Jo.0 45.0 mg/l
Sand Filters 1.3 N/A Ib/d
TSS 30.0 45.0 mg/)
1.3 N/A Ib/d
pH 6-9 6-9 standard unit
09S TA-53 Lagoons BOD 30.0 45.0 mg/l
23 N/A Ib/day
TSS 300 90.0 my/1
23 N/A Ib/day
pH 5-9 6-9 standard unit
10S TA-35 Lagoons & BOD 30.0 45.0 mg/l
Sand Filters 30 N/A b/u
TSS 309 90.0 mg/l
30 N/A Ibd
pH 6-9 6-9 standard unit
12S TA-46S Lagoons BOD 30.0 450 mg/l
05 N/A ib/d
TSS 300 90.0 mg/l
0.5 0.5 Ib/d
pH 6-9 6-9 standard unit




LOS ALAMOS NATIONAL LABORATORY
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TA-35 (10S) BOD

ENVIRONMENTAL SURVEILLANCE 1990 \

‘Table (;-55. NPDES Permit Monitoring of EfMtuent Quality at
Sanitary Sewage ‘Treatment Quifulls

Discharge Number of
'l_ﬂculion {Outfall) Permit Parameters Deviations Ranze of Devistion

TA-3 (U1S) BOD?
TSSP
Fecal coliform bacteria®
pHY

46.8
98.5
1200 00

TA-9 (025) BOD

TA-16 (03S) BOD

-]
%

- Q ooe (=Rl I ad
l

TA-18 (04S) | BOD
TSS (90)
pH

cec
I

TA-21(05S) BOD
TSS
pH

TSS (90)
pH

TA-41 (06S) ~ BOD
TSS
Fecal coliform bactersia
pH

e g S e

TA-46 (07S) BOD
TSS
pH

ose
| ||

TA-46(12S) BOD
TSS
pH

180.0
108.1
9.9

TA-53(1MS) BOD
TSS (90)
pH

cec

3Binchemical 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 oulfall,

Fecal coliform bacleria limits arc 1000 organisms/100 mL (20-day average) and 2(XX)
organisms/100 mL (7-day average).

YRangc of permit pH Timits is between 6.0 and 9.0 standard units. /
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Tuble G-56. |imits Established by NPDES Permit NMOO28ISS

LOS ALAMOS NATIONAL LABORATORY
ENVIRCNMENTAL SURVEILLANCE 1390

for Industdal Qutfall Discharges

~

Permit Daily Buaily Unit of

Dischurge Cutegory Parameter Average Maximum Measurement
O1A Power plant TSS 30.0 HNLO mgl.

Free CI 0.2 (.5 mg/L

pH 6-9 6-Y standard unit
02A Bailer blowdown TSS 30 100 my/l.

Fe 10 40 mgl.

Cu 1 1 mg/l.

P 20 40 L.

€0, 35 70 mg/l.

Cr Report Report myg/l.

pH 69 6-49 standard unit
03A Treated cooling water TSS 30.0 i00.0 mg/L.

Free Cl 0.2 0.5 my/l.

P 5.0 5.0 my/L
(HA Nogcontact covling water ph 6-9 6-Y slandard unit
050 Radioactive waste CcoD? 18.8 375 Ih/day
051  trcatment plant CcoDP 94.0 156.¢ Ib/day

TSS* 38 12.5 h/day

Tssh 18.8 62.6 Ib/day

Cd? 0.0l 0.06 Ib/day

c¢b 0.66 0.3 Ih/day

Cr 0.02 0.08 I/ day

ce 0.19 0.38 ~/day

Cu- 0.13 0.13 Ib/day

Cub 0.63 0.63 h/day

Fe? 0.13 0.13 Ib/day

FeP 1.0 2.0 Ib/day

Pha 0.01 0.03 Ih/day

Phb 0.06 0.15 Ih/day

Hg? 0.007 0.02 Ih/day

Hgh 0.003 0.09 Ib/day

in? 0.13 0.37 Ib/day

Znb 062 1.83 Ib/day

pH? 6-9 6-9Y standard unit

pHb 6-9 6-9 standard unit
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/ ENVIRONMENTAL SURVEILLANCE 1980

Table (:-56 (C'ont)

N

bLimitations for outfall 051 located at TA-50-7.

MLimitations for outfall 050 located at TA-21-257; COD = chemical oxygen demand.

Permit Daily Dally Unit of
Discharge Catepory Parumeter Average Maximum Mensurement
05A High explosive CcoD 150.0 250.0 my/L
: TSS 30.0 45.0 mg/L
pH 6-9 6-9 slandird unit
06A Photo waste CN 0.2 02 mg/L
' Ag 0.5 1.0 my/L
pH 6-9 6-9 standard unit
128 Printed circuit board 0D 1.9 38 1b/day
158 1.25 2.5 Ib/day
Fe 0.05 0.1 ib/day
Cu 0.05 0.1 Ib/day
Ag Repont Report Ib/day
pH 6-9 6-9 standard unit
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Table G-57. NPDES Permit Monltoring of Effluent Quullty at Industrial Ouifalls®

Discharge
Category

Qutiull
No.

Number of
Qutfalls

Permit
Parameter

Number of
Deviutions

Runge of
Deviations

Number of

Qutfalls with
Deviations

Power plant

Builer blowdown

Treated cooling
witer

Noncentact
cooling watcr

Radioactive waste
trzatment plant

High cxplosive

01A

02A

03A

04A

051 and

€50

05A

l

38

34

2

21

TSSP
Free C)
pH

pH
TSS
Cu
Fe
P
SO,
Ci

TSS

Free Cl

P

pH

QOit Sheen®

Off-Normal
Discharge®

pH

cop!
TSS
Cd

Cr

Cu

Fe

Pb
Hg
Zn
pH

CoD
TSS

pH
Oil Releases

G-74

l
v
21

cocoooaonN

L7 B P 4

oo CcoceCoO

e 0w e

6820

2.2-i25

9.5

101.0-300.0
0.7-17.9
59-24.2

4520
134.0

1
0
1




LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990 - \
Table -57 (Cont)
Number of
Discharge Outfull Numberof  Permit Number of Range of QOutfalls with
Calegory No. Qutfalls Parameter  Deviations Deviations Deviations
Photo waste 06A 13 CN 0 — 0
’ Ag 1 1.8 1
TSS 0 — 0
pH 0 —_ 0
Printed circuit 128 1 pH 0 — 0
board coD 0 — o
Ag
Fe 1 0.246 1
Cu 0 —_ 0
TSS 0 — 0
112

3Limits sct by the NPDES permit are presented in Table G-54.
YTotal suspended solids. ’
€Limits not included in NPDES permit.

9Chemical oxygen demand.
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/ ENVIRONMENTAL SURVEILLANCE 1990

Upgrading the Laboratory’s Wastewuter Qutfalls

Table G-58. Federal Facility Compliance Agreement: Schedule for

Consolidation (SWSC) Project.
bSchedule based on Phase | (Sand Filicr Addition) of the TA-21 Plant Upgrades.

Status or
Qutfalls Date Target Date
Outfall 024 (Builer Blowdown)
Final design complete December 1988 Completed
Advertisement of construction contract Februiary 1989 Complcted
Award of construction coniracl April 1989 Complcted
Construction completion Scpicmber 1989 Complcicd
In compliance with final limits October 1989 Complcicd
Outfall 05A (HE Wastewater Discharge)
Final design complete December 1988 Complcted
Advcrtisement of construction contract Fcbruary 1989 Complcicd
Award of construction contract April 1989 Complcicd
Construction complction August 1989 Complectcd
In compliance with final limits Oclober 1989 Complcted
Outfall 04S (TA-18 Sunitary Treatment Plant)®
Outfall 098 (TA-53 Sunitary Lagoons)*®
Outfall 10S (TA-35 Sanitary Lagoons)*®
Final dcsign complcte Junc 1990 Complctcd
Advertisement of coastruction contract Scptember 1990 Complctcd
Award of construction contract Dccember 1989 Complcicd
Construction complction January 1992 Junc 1992
Special facilitics complction and facility startup ~ June 1992 Junc 1992
In compliance with final limits July 1992 July 1992
Outfall 05S (TA-21 Sanitary Package Plant)®
Final design complete August 1990 Complcted
Advertisement of construction contract Scptember 1990 Complcicd
Award of construction contract December 1990 Complcied
Construction completion January 1992 Complcted
Special facilitics completion and facility startup ~ June 1992 Complctcd
In compliance with linal limits July 1992 Complcted

*Schedule bascd on Phase | (Treatment Plant Construction) of the Sanitary Wastewater Systems
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Table G-59. Federal Facliity Compliunce Agreement:
Interim Compliance Limits

Discharge Limitation®

Daily Average  Daily Average Daily Maximum
Effluent Charucteristic (Ib/day) (mg/L) (mg/1.)
Industrial Outfulls
Outfall 05A (High Explosive)
Flow N/A Report Repont
Chemical oxygen demand N/A 650.0 1 000
Toral suspended solids N/A 60.0 90
Outfall 02A (Boller Blowdown)
Flow N/A Report Report
Total suspended solids N/A 180.0 250.0
Tal iron N/A 200 60.0
Total copper N/A 20 2.0
Total phosphorous N/A 30.0 60.0
Sulfite (as SO,) N/A 450 £0.0
Tolai chromium N/A Report Report
Sanitary Waste-Water Outfulls
Qutfall 048 (Located 3t TA-18)
Flow N/A Report Repornt
Biochcimical oxygen demand 2.5 100 V175
Total suspended solids 2.5 100 200
pHP N/A 5.5 minimum 11.5 maximum
Qutfall 058 (1.ocated at TA-21)
Flow N/A Report Rcpon
Biochemical oxygen demand 12.5 100 175
Total suspended solids 12.5 150 200
pHP N/A 5.5 minimem 11.5 maximum
Quifall 098 (Located at 'TA-53)
Flow N/A Repont N/A
Biochemical oxygen demand 94 100 175
Total suspended solids 94 150 200
pH* 5.5 minimum 11.5 maximum
Oultfall 10S (Located at ‘TA-35)
Flow N/A Repon Report
Biochemical oxyzen demand 94 100 175
Total suspendcd solids 94 150 200
pHY N/A $.5 minimum 11.5 tmaximum

2Flows must he monitored and reported (in millions of gallons per day).

\ “The pH must be between 6.01:ind 9.0 standard units.
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Table G-60. Los Alamos, New Mexico,® Climatological Summary (1911-1990),
' Tempernture and Precipitstion Means® and Extremes

Temperature (°F)¢
Normals Extremes . _
High low
- Mean Mean High Low Daily Daily
Month Maximum Minimum Averspe Average Year Aversge Year Maximum Date Minimum - Date
Jasuary 4 174 R4 RV 19K6 29 19 64 11281 -18 1113/63
February 42 1.1 RRR | 374 1914 230 1934 69 2725386 -14 201/51
March 9.6 26,8 RUK) LY 1972 n 1940 Al MYive -3 VI4A8
April SR.4 na 45.8 $4.3 1954 397 1972 ) 323/50 5 40928
May 67.6 40 348 M5 956 S0 1987 R9 529,18 24 501764
June 78 s1. 645 89 4 1990 0.4 1965 9s 67224| b/ 603 19
July 80.6 §5.3 68,0 .4 1980 63.3 1926 9< M1/38 37 07 24
August 7S 538 65.5 0.3 1930 60.9 1929 92 810737 40 8/16/47
Scptember T 9.2 591 6S A 1956 %6.2 1965 94 9/11/3 23 929, 36
Qxctober 618 R RN 9.2 §4.7 1983 428 1984 84 100180 15 10:19776
November 489 1 xo .4 19499 Jo.s 1972 72 11701/50 -4 11728770
December KT} 194 . R4 1980 240 199y 64 12727780 -13 12097
Annval $9.7 360 47K 520 M54 262 1932 9s 6/22814 -1% 11383
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Tabie G-30 (Coat?
Mesn Number of Days
__ Prevepitation tle)® Per Year
_— Precipitatine® Saow Max. Mia.
Dally Dai'y Precip. Temp. Temp.

Month Meaa Muodimam Year Masimum  Date Mean Maximum Year Mauximum Date 20.10in.  290°F <32°F
J. nuan 1§71 678 vl .45 216 2.1 64N 1487 »o FARTE 2 U 29
Februan LRy 2. K7 108 2R/18 Y9 &S IYR7 xe X IRT 2 O 27
Mana [ £.11 1973 2.28 A3 16 1.4} 360 973 180 RIRIEST+) R 0 24
Apnl 1. 1604 (L4 B 24 4178 4.6 KXY LA 0.0 12,78 3 4] 14
Man L an 1929 1.5 sRI'™ A 170 w17 1o ST 3 0 k]
Jume 1. .67 1986 251 6/10/13 - —_ - — k| 1 i
lulh . A 1Ny 247 7/31/68 — — — - e 8 i e
August 182 118 s 2.3 f01:51 - - - — —_ 8 0 —
Nepriconbes 22 5.9 194} 2.2 932 0.1 60 1913 o0 9/25/13 s 0 0
Uctuber L.\ 6.77 8?7 & wus/1y 2.0 2.0 1983 9.0 1031/72 3 0 7
Nun embes 2 6.60 (13,1 | e} LV 46 is 19%7 4.0 1/ 2 0 22
December [N} 2 1984 1.60 1206 128 413 1967 20 1206/ 78 3 U 30
\anus! .72 R ] 1941 148 1005/11 Ay RH 174 {7 ALY | VIS/KT7 4% 3 156
Scasup 1832 19Re-87 1206, 78

o

IMfasi cecem cvurmrcaee.

‘Includes water equivalent of (rozen prvigitation.

] arvtude 33752 oprek, longitude 10619 west: elevation 2263 m. (Mrasurements taken at TA-0 starng August, 199U - previously mhen at TA-59.)
PMeaas are based on standaed W-yeat period: 1961 -1990.
“Mctric conversioms. 1w =25¢m; *F=95°Ce V2,

0084 FONVTUIAMNG Ty INNIOUWIANG
AHOLVHOHVYY TWNOILYN SONY ¥ SO0




LOS ALANOS NATIONAL LABORATORY
ENVIRONMENTAL SURVEILLANCE 1990

Table G-61. Las Alamos Climatological Summary for 1990

Temperuture (°F)?

Means Extremes
Mean Meun
Month Maximum Minimum  Asvecruge High Dute Low Date
January K2 16.5 273 36 11 5 5
Fcbruary d1.6 R RINY) 5h 26 4 16
March 516 29.2 40.4 65 21-23 15 14
April 59.2 RIS 47.: 72 14 28 2
May 0.8 42.0 54.4 s 23 3 2.3
Junc 84.2 551 09.6 Y3 24 21 ] 2
July Ton 532 65.1 Ul } 36 15
August 76.3 s07 LRI N7 29 47 -
Septembar 72.3 48.2 o).} X} 13 41 4
Octuber 62.3 160 492 0 4 25 d|
November 48.5 26.8 37.6 | 15 b N
" December LR ] 13.3 24.0 51 9 -0 N2
Annus) ‘9.4 356 175 93 624 - 12/23,24




w0}

Month

-Januar.

Febn:

Mar

Apri!

May

Junc

July
Avgus
Septemicr
October
November
December

Annual

Table GG-61 (Cont)

SMetric conversions: 1in, a2.Scm; ‘F=9/5°C + 32.

Precipitation (in.)* Number of Days

Water Equivalent Snow M. Min,

Daily Daily Precip. Temp. Temp.

Total Maximum  Date Total _Maximum Date x0.10 in. =90°F <32°F
- 097 0.67 I8 t7.5 12.0 1R 2 Q 3
0.3% 0.18 v 6.3 2R 19 1 (4 27
062 041 o) v 1.5 29 1 0 21
1.50 0z 7 1.2 12 1 7 0 9
U.R9 0.44 2 0 0 — 2 0 3
.93 - on 10.11 0 0 - k] 6 0
l6s 1.24 2 0 0 —_ 9 1 0
1.87 0.96 14 0 0 — 4 0 0
KRy 094 16 0 0 —_ 7 0 0
066 023 X T T 20 3 0 7
2.08 .24 2 5 28 k| S 0 2l
LN (3]} 16 10.5 s 16 4 0 n
18.71 24 72&112 429 120 VI 48 7 151
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Table G-62. Los Alamos Precipitation for 19902

(in)
North ” TA-$4
Communlty S-Site TA4® Bandelier  VastGate (AreaG) White Rock Y  White Rock

(Skte 1) (Site 2 (Site ) (Site 4) Site S) (Site 6 (Site (Site 8)
Jll!llll)‘ 1.1} ny7 0.97 092 0.4 0.59 on 0.67
February 0.70 0.53 0.8 0238 0.27 0.22 0.23 03K
March 0.9} 091 0.62 1.00 0.51 0SS 0.54 0.73
Aprit 199 2.5 1.50 184 1.37 139 1.07 1.89
May 1.0 1.0 on9 093 0.66 on 0.63 0.7%6
Junc 0.57 0.94 093 0.6) 0.51 0.78 0.60 092
July 470 3 1.65 330 448 17 494 464
August 32 357 187 1.3 3 1.04 1.61 0.8%
Septemher 299 409 an 278 290 267 328 228
October 0.71 0.89 0.66 0.54 0.40 0.33 043 0.28
November 2y 241 208 1LN3 1.68 1.53 150 1.3
December 1.96 150 L9 194 1.60 182 1.1 191
Annual 22.10 pJ K} 18.71 1702 1837 1S.77 1729 16.77

Mzt convenion: 1 in. s 2.5 cm; see Fig. 28 for site locations.

bPrecipitation measurements taken 8t TA-S9 Januazy-July, At TA-6 August-December.
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LOS ALAMOS NATICNAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1980

Table G-63. 1990 Weather Highlights

Key for Abbreviations:
SMDH  Sct maximum daily high-icmiperature record.
TMDH  Ticd maximum daily high-lcmpcrature record.
SMDL  Sct minimum daily low-temperature record.
TMDL  Ticd minimum daily low-temperature record.
SMDP  Sct maximum daily precipilation record.
TMDP  Ticd maximum daily precipitation record.
SMDS  Sct maximum daily snowfall ;ccord.

January
Snowy.
Snowfall = 17.8 in. (normal = 12.1 in.).
SMDS on the 18th: 12.0in.
Strong winds with peak gusts of 58 and 71 niph on the 24ih and 291h, respectively.

February
Dry.
Precipitaion = 0.38 in. (normal = 0.80 in.).
Strong winds with peak gusis of 62 mph on the 15th.

March
Dry with littlc snowfall,
Precipitation = 0.62 in. (nomial 5 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 1hc 281h: 71°F.
Sirang winds with peak gusi of 54 mph on the 28th,

May
Strong winds with peak gust of 50 mph on the 241h.

June
Hol - warmest June on record.
Mean Temperature - 69.6°F. (narmal = 64.5°F).
Previous warmest June: 69.4°F. (1980)
Sccond most 90°+F Jays in Junc: 6 (Most in 1980 with 7).
SMDH on the 5th: R7°F.
SMDH on the 61h: 85°F.
TMDH on the 81h: 87°F.
TMDH on the 23rd: %°F.
SMDH on the 241h: 93°F.

G-K)



LOS AL/MOS NATIONAL LABORATORY

/ ENVIRONMENTAL SURVEILLANCE 1990 \

Table (;-63 (Cunt)

July
TMDH on the Ist: 90°F.
Scvere hailstorm in White Rock on 20th - 89 million paid in insurance claims for property damage.
Somc bascball-sized hail in White Rock with goll-ball-sized [alling in East Gate arca.
Precipitation (rain & hail) averaged 1.25 in. in White Rock, White Ruck Y and East Gate on the
2(hh.
SMDP on the 22nd: 1.240n. (118 in. falls in 1 hr.).

Augusi
Coul and dry.
Precipitation = 1.87 in. (normal = 1.52 in.).
TMDL on the 1si: 46°F.
TMDL on the 61h: 46°F.
SMDL on the 7th: 42°F.
Heavy rain at East Gate on the 21st: 1.64 in. (falls during oric hour).

September
Wet - wellest Sepicmber since 1975,
Prccipitation = 3.37 in. (nermal = 2.12 in.).
SMDP on the 161h: 0.94 in.
SMDP on the 28th: 0.50 in.

October
Dry.
Precipilation = ().66 in. (normal = 1.30in.).
SMDL on the %ih: 26°F.

November
Wel.
Precipitation = 2.08 in. (normal = 1.02 in.).
Strong wind reported at Ancho Canyon on the 1st: modular building damaged and some ponderosa
pincs blown down.
Pcak gust = 57 mph an the 1st at Arca G,
SMDP on the 2nd = 1.0 in,
Peak gust s 54 mph on the 261h.

December
Very cold - cotdest December on record.
Mecan temperaturc = 24°F (Previous coldest = 24.6°F in 193)).
Normal temperature = 30.1°F,
TMDL onthe 2nd: 11°F.
SMDL on the 22nd: -3°F.
SMDL on the 23rd: -10*F (Previous coldest = -} 3°F on December 9, 1978).
SMDL on the 24th: -10°F.
Somc pipes burst from the cold on the 23rd & 24th.
SMDL on the Jxh: I°F.
Strong winds with gusts of 63 and 63 mph on the 2nd and J0th, respectively.

G-84
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/ ENVIRONMENTAL SUAVEILLANCE 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 snow(all = 42.9 jn. (normal = 59.0in.).
Lcast annual spow(all since 1981.
1989-1990 winlcr scason snowfall = 41.2 in.
Least scasonal snowfall since 1977-1978.
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LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

Table (;-64. Hole SIMO-1 Molsture (gruvimetric) and Tritium
(‘oncentration in Molsture Extructed from Core Samples

G -%h

Depth® Muisture H-3b
() (% by muss) (nCH1.)
4 4.5 1.6
9 4.0 1.4
14 8.0 1.1
19 7.7 0.4
24 5.7 0.2
29 6.1 0.6
33 53 0.0
39 7.0 0.1
4 8.1 0.3
49 28 0.2
54 88 0.2
59 39 0.1
64 4.1 0.0
69 23 0.2
74 79 0.1
79 7.3 0.2
R4 11.2 5.4
K9 103 0.1
94 19,2 0.2
99 9.3 0.3
104 9.4 0.0
A depth below surface
b Detection limit 0.7

nCi/L




Table G-65. Radiochemical Analyses of Core Samples from Hole SIMO- |

(XD

Sample Total
depth H 3¢S Gross 1spy 139.240py Uranium Gross
(1)) (aCVL) (pClp (cpm/R) (pCvp (pCilp (ug/R) pCip
4 L6(03)  0.0430.077) 27055  0.0UI0.001)  0.0021.001) 22(0.2) 3.708)
9 1.40.3)  0.347(0.135)  40(06)  000%0.001)  0.003(0.001) 29003)  6.0(1.0)
14 L1003}  0.1240079)  40(N6)  0.0000.000)  0.002(0.001) 46(0.5)  14.0(3.0)
19 0.403) O.IRS(0.126)  44(0.6)  0002(0002)  0.001(0.001) 46(04)  14.0(30)
24 02(03) 0.161(0.081)  4.0(0.6)  0.000(0.000)  0.002(0.001) 41(04)  1C.0{20)
29 0.6(03)  0.243(0.133)  40(0.6)  00020001)  0.003(0.002) 36(04)  13.0(3.0)
335 0.0(0.3)  0.1280.081)  48(06) 0000(0.001)  0.006(0006)  31904)  9.0(20)
39 -0.1(03) 0043(0.16)  29(0.5) 0.000(0.001)  0.002(0.001) 39(04)  9.0(20)
44 03(03) 0032(0085)  39(06) 0.0060006)  0.001(0.001) 40(04)  8.0(20)
49 02(03) 0.150(0.126)  24(0.5)  0.000(0.000)  0.000(0.001) 16(0.2)  2.7(06)
54 2(03) 0057(0.079)  6.7(0.8) 0.001(0.000)  0.001(0.001) 5.405)  70(2.0)
59 0.1(03) 0.119(0.119)  4.0(06) 0.001(0.000)  0.002(0.C01) 28(0.3)  4.1(09)
64 0.(03) 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 02(03) 0.147(0.117)  18(0.4) 0000(0.000)  0.001(0.001) 1502)  3.0(0.7)
74 0.1(03) 0.107(0.081)  7.0(08) 0001(0.001)  0.0010.001)  67(0.7)  80(20)
e -02(03) 02020.132)  S6(0.7) 00010.000) 0.001(0001)  59%06)  7.0(1.0)
84 04(03) -00T7(0080)  7.1(0.8)  0001(0.000) 0.001(0.001)  63(06)  8.0(20)
89 0.1(03) 0.18%0.120)  4.1(0.6)  0.000(0.000)  0.001(0.000) 3.904)  9.0(20)
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)
% 03(03) 0.090(0.118)  3.9(06) 0000(0010)  0.003(0.001) 56(06)  3.1(0.7)
104 0.0(03) 0004(0086)  $.3(07)  0.000(0.010)  0.001(0.001) 5505  2.4(06)

{ 088
(pCip

v —

N
21

08681 FONVITFAHNS TYLNIWNOL:

AHOLVHOBYT TYNOILYN ~




-

Table G-66. Analyses of Surface Water and Groundwater Quality at Featon Hill, December, 1990°

~

L1 D]

Specific
Total Conduc-
v Hard- tance
Station Location Si0, Ca Mg K HCO, P SO, F  NOyN TDS® ness pH® (mS/m)
Surface Waters
J Jemez River S0 19 32 29 5 63 0.1 13 09 0.1 102 60 8.2 9.7
N San Antonio Creck 56 21 24 3 S 9 01 13 0. 80 63 78 107 3
Q Rio Guadalupe 2R 78 30 S 159 0.0 9 06 0.1 184 281 82 259 g
S Jemez River S1 67 S5 145 5 159 0.1 18 12 01 398 190 85 $94 z
m
4
Groynd Waters S
JS-4.5 Jemez Village (spring) 80 $4 61 0SS 196 02 18 15 02 326 162 78 363 §
FH-1  Fenten Hill (well) 68 125 104 70 s 20 01 13 02 01 42 356 17 ®6 £
JF-1  Jemez Canyon 446 242 258 789 7S 01 46 26 03 198 710 76 3032 E
(bot spring) i
JF-S  Soda Dam (hotspring) 47 S78 134 2506 1 01 49 40 00 38% 1 66 6508 T
Loc.4 La Cueva (well) 84 24 S22 20 5 6 02 S 3 03 02 % 77 77 136 3
Loc.6 La Cueva (spring) 67 3% 86 49 s 13 17 04 01 164 126 69 206

*Analysis units are milligrams per fiter, except as noted.
"Total dissolved solids.
“Standard units.

o
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Table G-67. Trace Mctah in Surface and Ground Waters, Featon Hill, December 1990

N

Total
Urenium

Station Location Ag As B Ba Cd Cr Cu Fe Hg Pb Se (ug/l)
Surface Water

J Jemez River 0021 0012 0.2 .o 0.006 0.0n 0.026 0.255 00002 0.011 0.002 <l

N San Antonio Creek 0.021 000} 0.2 0032 0.006 0.011 0026 0358 00002 0011 0.002 <l

Q Rio Guadalupe 0.018 0.002 0.2 0.104 0.004 0.011 0018 0170 0.0002 0.006 0.002 28

S Jemez River 0.021 o0o0M 1.0 0072 0.006 001} 0.026 0455 0.0002 0007 0.002 <l
Ground Warer

1S-4.5 Jemez Village (spring) 0.021 0029 03 004] 0.008 0.028 0,027 0040 00002 0019 0.002 1.1

FH-1 Fenton Hill (well) 0021 0002 0.7 0.146 0.006 0.027 0049 0665 0.0002 0,027 0.002 48

JF-1 Jemez Canyon (botspring) 001S 0008 60 0233 0008  0.037 0018 0530 00002 o001 0.005 1.2

JFS Soda Dam (hot spring) 002 1.017 14.7 0418 0.011 0.052 006 0080 00002 0.013 0.005 1

Loc. 4 La Cueva (well) 0021 0.002 0.1 002 0006 0012 0026 0050 00002 0014 0.002 <l

Loc.6  La Cucva(well) 0.021 0.033 0.2 0664 0.006 0.037 0044 34000 0.0002 0042 0.002 R&

3Analysis units are milligrams per liter, except as noted.
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LOS ALAMOS NATIONAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

Tuble G-68. Well Churacteristics und Water Levels

Water | evels Below

N

Depth Depth 1.and Surface Datum (ft;
Date Date Drilled  Completed Water Water
Drilled Completed (f1) () Date lLevel Date Jevel

Puchlo Canyan

APCO-1 N 15:90 8/17:90 20 19.7 — —_ K1 7/9) 6.2
L.os Alamos Canyan

LAO-3A Y7489 9/14/89 18 14.7 914,89 6.7 621,90 55

LAO-4.5A 9.13/89 9/14:89 20 I8.5 9/14/89 Dry 6721,%) Dry

LAO-4.58 DISK9 9/l 35 MY V1690  Dry 621,90 Dry

LY ¢ X I 12080 112289 25 23] 11/22/89 1.6 6:21,%) 0.7

1AQ-6A X 1789 8/17/89 15 14.2 8:17:89 9.0 621 Dry
Sandia Canyon

5CO-1 A ERY SIR0 v 19.3 8/15/89 Dry 6/22/90 Dry

SCO.2 S lhoag B'16 X9 29 18.4 H/16/89 Dry 6722/ Dry
Mortandad Canyon

MCO. 47 110189 11/01/89 pl | 194 11/14/89 5.1 R'1590 Dry

MCO-3b R20.9) K721/ k2 RE R — —_ 8/21.9 217

MCO-6A 11,28y H06/HY LX) 7 11 (9/K9 3.l 6:0%) Dry

MCO-6B 5.4, K139 48 471 — — X/1390 N2

MCO-7A 11,06°89 1HI489 47 4.5 L UoNY 352 6721/9) 37.2
Potnilio Canyon

PCTH-1* 1VIKR9 1072089 74 — I2URY  Dry - -
Fence Canyon

FCO-1 R2UK9 R22LR9 29 124 #2289 Dry K 24,9 Dry
Water Canyon

WCO-} 10/26/89  10/31/89 37 344 11701/89 Dry £24%0 Dry

wCO-2 10269 10/26/89 38 23.5 10°26/89 Dry K/24,9) Dry

wCOo-3 10/25/89  10/25/89 14 124 1W25/89 Dry K240 Dry
3Cored test hole; plugged.

G910
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Table G-49. Summary of Radiochemical Aﬁlym of Samples from Perched Zone Monitoring Wells

PARAMETER (pCi/L. except where noted, +/- value is smalytical standard deviation)

Gross Total
Gross Beta Gross Uranium
WELL 1AB® H epy R daennd "] NGy HiAm Alphs (em/L) Gamma (mg/l)
MOO-418 HUSE-9 600027000 00529:0.0213 0.112:0.027 o Y 1472010 Oz} 12010 110280 64101
M4 HSE-9 4300023000 0.3 0.0 1422092 10170 4.1420.19 823 160220 K02B0 15501
MQO-6R HSEw 1300002 1000 00187200148 00327200169 163273 1.27:0.13 J4z8 5926 10280 1§ 104
MQOO-a HSE-v 10000010000 1.12:0.01 A 182020 90271 252£0.1) 1023 10010 18080 35.920.1
MOO-IA HSEY 10022000 0.017220.0106 0.0344£0.0137 20270 037520.042 T22 1822 20280 2.520.2
M7 HSEN 13000 £ 1000 0.017820.0154 0.434420.0158 87270 0.2160.034 3:1 1221 2I0sB0  1.420.\
APCG 1 HSEY  02MW 0.003%:0.0088 0.152:0.026 46271 0.0584200178 2326 1822 N2B0 1.7202
LAO-IA HSE-9 11UV 2 00 0.004720.0081 0.009420.0094 02X} 0.0189200168 S22 13010 1080 0.120.1
LAO-} HSE-V 1 0300 0.00890.0080 0.(WI50.0077 1126) 0.0635:00203 S22 130210 20280 Ho2(Y 7
LAO4SC HSEY 7002300 0.039:00184 0.0742:20.0197 83270 009820216 42) Qs 120z43 0.320.}
LAO-45 HSE9 7002300 0.008420.0103 0.012620.0094 2264 0171200306 24209 7.5+09 28080 0.120.1

2Entry indicates particular sampling date and analytical uboratory performing analyses.

HSE-9 samples cullected oa Sepember 11 (MCO-4B, MCO-4, MCO-6B, MCO-7A, and MCO-7) or Sepiember 12, 1990 (MCO-6, APCO-1, LAO-3A,
LAO-}, LAO-4.5C. and LAO-4.5) and analyzed by Los Alamas National Laboratory, Environmental and Health Chemistry Group, HSE-Q.
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/ Table G-70. Suramary of Appendix IX Inorganic Analyses on Samples from Perched Zone Moaitoring Wells \

PARAMETER (microgramvl.)
WELL LAB® Sh A Ba B € O Co Cu M Mg N Se Agk,. T Sn VvV 2Zn ON  Sulfides
(mp) tmgl)
MCO4B IT <) <0 190 <1} <$ <0 < 10 <W <l <20 <obd <5 <) < <10 L) LK1 20
HSEY 0S5 151 M7 21 09 173 165 421 <02 109 25 03 04 m  n 0.041
MCO4 HSE® 07 191 128 <00 09 159 17 28 02 148 24 02 02 a5 20 0.0%
MCO6B IT <M <0 a%0 4 < M <2 W 0 q <20 «&b <S5 <« <0 » 150 <0.01 1.0
HSE® <0S 127 1870 83 07 2258 17 168 <02 173 22 R 155 149 0.0% g
MCO6 HSE® <0S 177 2 04 06 198 123 162 <02 163 26 <02 02 185 43 0.046 3
MOOTA IT <M <0 420 3 < 20 <0 M 50 <« 3 <0 S <0 <0 0 100 <001 16 §
HSE® <«0S ISs N0 47 07 22 9% <02 203 1 04 08 147 ! 0.026 >
S
MCO-7 HSEY <0S 156 284 09 <0S 158 097 168 <02 103 | 06 02 126 4 0.026 - §
APCOL IT <30 <0 97 4 < 30 40 120 S0 <« S0 o0 S < <0 T 200 <00 1.6 ’E_a
HSE® 0SS 3s 301 21 11 298 A3 108 02 W ' 10 oS QA 1 0.6 %
LAOJA IT <V <« 180 2 < 20 <0 M 0 < <0 <0 S < <0 10 4 <00 oy
HSE® <08 «I Wl <01 06 19 <l @S <@ 34 17 <02 <02 <« <5 0015 $
LAOSSCIT <30 <0 B < ¢ W0 <0 M N < <20 0 ¢ <« <0 <0 2 <00 22
HSE9 <08 <l @> 02 o6 32 3 2 02 41 <l <02 <02 a1 20 001
LAOS HSE® <08 <l 417 04 <«0S 144 M @S 02 13 1 02 <02 100 34 0.0!

SEntry inficates particular sampling date and aralytical labursiory pecforming analvses.

1T samples collected va November | (MCO-6B and MCO-7A) and November 2 (MCO-48, LAO-3A,
LAO-4.35C, amd APCO-1).1990, and analyzed by IT Corporation.

HSE-9 sampias collevted on September 1 (MCOO-48, MCO-4, MCO-6B, MCO-7A, and MCO-7) ur Sepicmber 12, 1990 (MCO-6, APCO-1, LAO-3A, LAD-3, LAQ-4.5C,
and LAO-4.5) ami analyzed by Los Alamos Nations! Laboratory, Environmental and Health Chemistry Geoup, RSE-9,
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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
MCO-4B IT N-Nitrosomorpholine, estimated at 3 ug/L. noted by aboratory as helow reporting limut of 10 ug/L. for method.

HSE-9  None detected
MCO-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 pg/L., noted by laboratory as below reporting limit of 10 pg/L. for method

~ HSE-9  Mocthylenc chloride 6 pg/L., analyst judges to be from sample prepantion or stonge.
MQO-6 HSE-9  None detected.
MCO-7A T Organopbosphorus pesticide sample fraction exceeded bolding time onc day . nothing detected. resampled
oa Nov, 30 for reanalysis

HSE-9  None detected.
MQO-?7 HSE9  1,1.2-Trichloro-1.2.2-trifluorocthane 6 pg/L, analyst judges to be from sample preparation or storage.
APCO-1 T

HSE9 Carboadisuifide (same level as laboratory blank, about 35 ug/L; analyst judges to be laboratory contamination)
LAOC-3A T

HSE9  Carbon disulfide (same level as labozstory blank, about 35 pg/L.; analyst judges to be laboratory contamination)
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Tabdle G-71. (Cont)

WELL LAL® RESULTS
LAO-3 HSES  Carbon disulfide (same level as laboratory blank, about 35 pg/L; snaly<* iudges to be laboratory contamunation)
LAOASC IT

HSE9  Carhon disulfide (same level as laboratory blank, about 35 pug/L: analyst judges to be laboratory contamination)

LAO-4S HSE-9

Carbon disulfide (same level as laboratory blank, about 35 pg/L; analyst judges to be laboratory contamination)
Dicthylphthaiate, 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.

YEntry indicates particular sampling date and analytical laboratory performing analyses.
[T samples collected oa Novembher 1 (MCO-6B snd MCO-7A) and Novembder 2 (MCO-IB, LAO-3A.LAO-4.5C, and APCO-1),1990, and avalyzed by [T

Corpontion.

066 ( DNV INIAHNS WINIANOUILANT
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HSE-9 samples collected on Sepiembue L1 (MCO-4B, MCO-4 MCO-6B, MCO-7A, and MCO-7) or September 12, 1990 (MCO-6, APCO-1. LAOG-3A,
LAQ-3, LAO-45C, and LAV-4 $) and analy 20 by Los Ajamos National Labonatory, Eavironmentsl and Health Chemistry Group, HSE-9.
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Table G-T2. Summary of Genersl Chemical Parameter Analyses of Samples
from Perched Zone Monitoring Wells

~

PARAMETER (ug/L except where noted)

WELL LAR® Ca Mg K Na P so4 Q NOJ-N Al Fe Ma TDS pH Cood.
(pH)  (umbo/cm)
MOO-B  HSEN $S4 Se6 A4S W 0361 465 <0S S0 1S - 0SI8 T2 184 n7
MCO-4  HSEW $S4 0 361 S5 192 0276 W9 192 WS 1S - 0030 S68 747 63$
MCO-6B  HSE-9 §3 102 328 W 0876 49 M4 1S nm - 25 84 7131 905
MCO-6  HSEW $76 661 549 268 033 494 M3 0.0 K - 0265 884 737 X94
MCO-7A  HSE9 28 S8 11} 1R6 0924 229 281 INX S74 .. 162 220 696 20
MCO-7  HSE 69 S42 K90 K96 0566 216 <05 137 W0 - 0206 260 706 300
APCO-1  HSE9 24 3D WE 103 12 w0 173 452 48 29 105 W 1M 304
LAO-3A  HSEY 200 555 121 19 0M? X 17 L6 S8 <0.02 0015 274 70 257
LAO-3 HSE-9 204 567 117 472 03 W03 173 105 N6 1S o412 2M 708 294
LAO-4SC HSE9 184 516 SS9 46 0146 205 133 0094 26 0037 0011 W8 0 188
LAO-4S  HSE9 412 S0S 551 8 0161 174 135 007 2 <002 0002 154 702 201

2 Entry indicates particular sampling date and analytical laborstory performing analyses.

HSE-9 uﬁplts collected on September 11 (MCO-4B, MCO-4, MCO-6B. MCO-7A, and MCO-7) or Sepuember 12, 1990 (MCO-6, APCO-1,

CAO-3A, LAO-3, LAO-4.5C, and LAO-4.5) and analyzed by Los Alamos Natiomal Laborstory, Eaviroamental and Health Chemistry Group, HSE-9.
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GLOSSARY OF TERMS AND ACRONYMS

activation products Radioactive products generaled as a result of ncutrons and
‘ other subatomic panticles intcracting with malerials such o
air, construction matcrials, ur bnpurities in cooling watcr,
These activation products are usually  distinguished,  for
repotting purposcs. from fission products,

ALARA As low as reasonably achicvable. The term that describes an
approach 1o radiation cxposure  contenl  of  management
whorchy the exposures and resulting doses are mainksincd as
far below ithe limits specificd for the appropriate ciecum-
stances as cconomic, ehnical, and practical consideratinns
peroil.

alpha particle A positively charged particke (identical 1o the helium nuclcus)
composed of twa protons and Iwo neultons that arc cniilicd
during decay of certain radinactive atoms. Alpha particles are
stopped by several cenlimelers of air or 3 sheet of paper.

ambient air The surrounding atmosphere as it exists around people, plants,
and structurcs. [t is not considered 1o include the air immedi-
atcly adjacent o emission sources.

aquifer A saturated laycr of rock or suil below the ground surface thai
can supply usable quantitics of groundwaler 10 wells and
springs.  Asuifers can be a source of water for domeslic,
agricultural, and industrial uscs,

alom Smaflest panticle of an clement capable of cnlering inlo a
chemical reaction.

AEC Atomic Enzrgy Commission. A [federal agency created in
1946 10 manage the development, use, and control of nuclear
cacrgy for military and civilian applications. It was abolished
by the Encrgy Reosganization Act of 1973 and succceded by
the Encrgy Rescarch and Development Adminisiration (now
part of the U.S. Departmicnt of Encrgy and the U.S. Nuclear
Regulatory Commission).

background radiation lonizing radiation from soutces othcr than the Laboratory,
This radiation may include conmic radiation; cxternal radia-
tiom from naturally occurring sadioactivity in the carth
fterrestrial eadiation), air, and water; internal radiation from

Gl



LOS ALAMOS NATIONAL LABORATORY

ENVIAONMENTAL SURVEILLANCE 1990 \

naturally ovcurring radivactive clements in the human body:
and radiation from medical diagnostic procedures.

beta particle A negatively chasged pacticle (identical to the clectson) that is
cmiticd during decay of cerlain radioactive atoms. Most beta
particles are stoppcd by 0.6 ¢m of afuminum.

BOD Biwhemical (biological) oxygen demand. A micasurc of the
amous? of oxygen in hiological processes. thal breaks down
ofganic maltcr in water; a measure of the organic pollutant
foad. It is uscd as an indicator of water quality.

CERCLA Compschensive Environmental Response, Compensation and
Liability Act of 198  Also known as Superfund, this faw
authorizes the Federal goverament 1o sespond directly to
refeases of hazardous substances that may endanges health or
the envitonment.  The Eavironmental Protection Agency
(EPA) is responsiblc for managing Supcrfund. The major sicp
in Ihc Supeslund  prwess is  the Remcdial  [favesti-
gativa/Feasibility Study (RI/FS).

chain-of-custody A micthod for documcnting the history and pemacssion of a
sample from the time of collection, theough analysis and daa
teputling. (o ils Ginal Jisposiiion.

CFR Cunde of Federal Regulations. A cndification nf alb regulations
developed and finalized by Federal government agencics in
the Federal Register.

contamination The deposition of unwanted radivactive matcrial on the sur-

faces of structure, arcas, objects, ur personncl.

controlled area Any Laboratory arca to + tich access is controlled to protect
individuals from . vrosuwic 1o radiation and radicactive
maicrials.

cosmic radiation High-cncrgy panticulate anc clectromagnetic radiations that

otiginaic oulside the carth’s aimosphere. Cosmie radiation is
pant of natural background radiation.

Ci Curic unit of radioactivity. One Ci equals 3.70 x 10" uclear
transformalions per sccond. ’
DCG , Derived Concentration Guide.  The concentration of a

radionuclide in air or waler thal, under conditions of continu-
ous eapmite for one year by ofic cxposure mode (ic.,
ingestion «f wates, submersion in air, or inhalation), would

(.2
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DOE

dose

dose, absorbed

dose, effective

dose, equivalent

dose, maximum boundury

dose, maximum individual

dose, population

result in cither an effective dose cquivalent of (L] rem (1 mSy)
or a dose cquivalent of 5 o (50 mSv) Lo any lissue, includ-
ing skin and lens of the cye. The standards for rdivmuclides
in air and watcr are given in DOE Order $4060.5.

U.S. Departmient of Encrgy. The Federal agency that sponsors
cncrgy tescarch and regulates nuclear maicrials used for
weapons production.

A term denoting the quantity of radiation encegy absorbed.

The encrgy imparted 10 mattcr by ionizing radiation per unit
mass of irradiated material. (The unit of absorbed doac is the
rad.)

The hypothetical whole-body dose that would give the same
tisk of cancer mostality and scrious genctic disorder as a given
exposure bui that niay be limited to a few organs. The effec-
tive dose cquivalent is cqual to the sum of individual organ
doscs, cach weighted by degree of risk that the otgan dose
cartics. For example, » 100 mirens dose $o the Jung, which has
a weighting factor of 0.12, gives an cffective dose that is
cquivalent to (100 x 0.12) = 12 mrem,

A ticrm used in radiation protection that expresscs all types of
tadiation (alpha, beta, and so on) on a common scale fir cal-
culating the cffcctive absotbudd dose. I is The product of the
absarhed dosc in rads and certain modiflying factoss. (The unit
of dose cquivalent is the rem.)

The greatest dose commitment, considering all  potential
toutes of cxposure from a Lacility's vperation, to 3 hypotheli-
«al individual who is in an uncontrolied arca where the highest
dosc gate occurs. [ assumcs that the hypothctical individual is
present 100Ff of the time (full occupancy), and it docs ot
take into acenun! shiclding (for cxamplc, by buildings).

The greatest dose conmnitent, considering all potential
routes of expasute from a facility s operation, to an individual
at of outside the Laboratory boundary whete the highest dosc
tfatc occurs. 11 fakes into accuunt shiclding and occupancy
factors that would apply to a scal individual.

The sum of the radiation doses o individuals of a population.
It is cxpresscd in units of person-rein. (For example, if 1 000
reople cach received a radiation dose of | rem, their popsta-
tion dose would be 1 000 person-rem.)

/
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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 opposced to an organ dose that invelves expo-
sure to a single organ or set of organs).

Environmental Asszssment. A scpost that identifies poten-
tially significant environmental impacts frons any Federally
approved or funded project that may <hange the physical
eavironmenl.  If an EA  shows significant impact, an
Eaviromnental Impact Stitement is sequised.

A liquid or gascous waste discharge to the environment.

Envitonmental Impact Statement. A detailed repont, required
by Federal law, on the significant cavironmental impacts that
a peading structure or development will have on the environ-
ment. . An EIS must be prepared by a government agency
when o major Federal action that will have significant
cnvirenmental impacts is plannced.

The collcction and analysis of samples of air, wates, soil,
foodstuffs, biota, and other medir to determiine cavironmental
quality of an industry or community. It is commonly
performed at sites conlaining nuclear facilitics.

Environmental Protection Agency.  The Federal agency
responsible for eaforcing envitonmental faws. Allhough some
of this responsibility may be delegated to state and local
regulatory agencics, EPA rctains oversight autherity to ensure
protection of human health and the cavironment. EPA
administers the Superfund legislation and works with State
and local agencics 1o provide technical oversight for clean-up
activitics at Federal facilitics regulated by the Superfund
progeam.

A mcasure of the ionization preduced in air by x or gamma
radiation. (The unit of cxpusure is Ihe roenigen).

Radiation originating from a source outside the body.

Atoms crealed by the splitting of larger atoms into saalics
oncs accompanicd by releasc of encrgy.

Asbcstos that is brittle or readily crumbled.

An underground collection basin for spring discharges.

Gl.-3



LOS ALAMOS HATIONAL LABORATORY

,l

ENVIAOMNMENTAL SURVEILLANCE 1990

gamma radiation Shost-wavelength electromagnetic sdistion of nuclear ongin
that bas no s or charge. Because of s shornt wavelength
(high energy), gonma gadiation can couse jomzatics Ovher
clectromagnetic radiation (such s microwaves, vishle light,
and radiowaves) have tonger wavelengibs (Tower enetgy) and
CANROL Cause fanizition.

gross alpha The totsl amount of measured alpha activity without identifi-
catiom of specific radionuclides.

gross beta The total amount of measured et activily witheul identifici-
tion of specific tdionuclides.

groundwater A subsgiface body of witer in the zone of situration.

1" Tritium. A ridionuclide of hydrogen with o half-Jife of 12.3
years. The very low energy of its radivactivity decay makes it
one of the Jeast hazardous radionuctides.

half-life, radioactive The time required for the activily of i ridioactise substanee to
decrease ta half its value by inherent radioactive decay. Afier
two hall-lives, onc-faurth of the original aclivity remains
(172 % 172), after theee half-lives, onc-cighth (1'2 x 1/ = 172),
and so on.

hazardous waste Wastes exhibiting any  of the following  characteristics:
ignitability, corrosivity, reactivity, or EP-tomcity (yiclding
toxic constituents in » leaching test).  In addition, EPA has
listed as hazardous nther wastes that da ot neesssarily exhibit
these charactenstics.  Although  the  legal  definition of
hazardous wastc is complex, the tenn more gencrally refers 1o
any waste that EPA belicves could pose a threiat i hua.an
health and the envitonment if inanaged improperly. Resource
Conservation and Recovery Act regulations set strict contreds
on the management of hazirdous wissics.

hezardous waste The specific substance in i hazardous waste thal prakes it
constituent hazardous, and therefore subject to regulation under Subititle €
of RCRA.
hydrology The wicnce dealing with the progerties, distribution, and

circulation of natural water systeins.

HSWA Hazardeus and Solid Wity Amandiments of 1984 10 RCRA.
These amendinents 10 RCRA yreatly expanded the scope of
hazardous wante segulation.  In HSWA, Congress directed




LOS ALAMOS NATIONA! LABORATORY

/ ENVIRONMENTAL SURVEILLANCE 1990

EPA 10 take measures o further reduce the risks to humen
acalth and the environment caused by hazardous wasies.

internal radiation Radiation from a svuice within the body as o resull of deposi-
won of radionuclides in bady tissues by processes such as
ingestion, inhalstion, or implmestion.  Potassium 40, a
naturally oceurring radionuclide, is i major source of internal
radiation in living organisms.

isotopes Forms of an clanemt having thie sime number of prolons in
their nuclei but differing in the number af neutrons.

. loag-lived isotupe - A radionuclide that decays al
such a sfow rate that o quantity of it will exist for an
extended period (hall-life is greater than three years).

. shuar-lived isolope - A radionuclide that deciys so
rapidly thit a given quantity is transformed almost
completely inlo decay products within a short period
(half-life is two days or less).

Joule (J) The unit for work and cnergy cqual 1o one newton along a
distance of one nicter.

LANL Los Alamos National Laborinory or the Laboratory.

MCL Maximum Contaminant Level.  Maxinum permissible level
' of a contaminant in water that is delivered te the free-flowing
outlel of the ultimate user of a public waler system (sce
Appendix A and Table A-3). The MCLs ase specificd hy the

EPA.

mrem Millirem (10- rem). See rem definition. The dose equivalent
that is onc-thousandth of s rein.

NEPA National Environmental Policy Act. This Federal legislation,
passcd in 1969, rcgulaies Lhe issvance of permiits for the
construclion and operation of lacilitics that have the polential
to impact the environment or public hezlth. One provision of
NEPA requires the preparation of an EIS by Federal agencics
when major actions are laken.

NESHAP National Emission Standards fur Hazardors Air Pollutants.
Thesc standards are found in the Clean Air Act; they set limits
far such pollutants as besyllivin and radionuclides.

('],-!v
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nonpoinl source

NPDES

PCBs

PDL

perched water

person-rem

ppb

ppm

LOS ALAMOS NATIOMAL LABORATORY

ENVIRONMENTAL SURVEILLANCE 1990

Any nonconlined arci [rom which pollutants are discharged
into a body of waler (v.g., agricultural runoff, constsuction
runcll, and parking lot drainayc).

National Pollutamt Discharge Elimination Sysicin.  This
Federal regulation, under the Clean Water Act, requires
permits for discharges into surfice waterways.,

Polychlorinaled biphenyls. A family of organic compounds
used since 1926 in cleciric tansformers 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
cavironinent because they do not break down into new and
less-harmful chemivals. PCBs are stored i the fatty tissucs of
humans and animals through the bivaccumulation process.
EPA banncd the use of PCBs, with limited cxceptions, in
1976. In general, PCBs arc not as toxic in acule short-lcrm
doses as somce other chemiicals, although acute and chronic
cxposure can cause liver damage.  PCBs have also causcd
cancer in laboratory animals. When tested, most people show
1races of PCBs in their blood and fatty tissucs.

Public Dose Limil.  The new term for RPS, a standard for
external and inicrnal exposure to rdioactivity as dcefined in
DOE Otdcr 54(X).5 (Sce Appendix A and Table A-2.).

A groundwalcr body above an impetmeable laycer that is
scparalcd from an underlying main body of groundwater by an
unsaturated zonc.

The unit of population dose that cxpresses the sum of
radiation cxposures received by a population.  For cxample,
wo persons, cach with a .5 rem cxposure, reccive | person-
rem, and 500 people, cach with an exposure of (LIN2 rem, also
reccive | person-rem.

A mcasure of the hydrogen ion concenlralion 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 hillion. A unit incasurc of concentration cquivalent to
the weight/volume ratio cxpresscd as pg/l. or ng/mL.

Part pcr million. A unit measuse of concentration cyuivalent
I the weight/volume ratio cxpresscd as mg/l..

/
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QA Quality assurance. Any action in coviromnental inonitoring to
assure the gelinbility of monitoring and measurement data,
Aspects of qualisy assurance include procedures, interlabora-
tory compatisun studics, evaluations, and documenlahon,

ocC Quality control. The routine applivation of procedures within
cavironmental monitoring 1o obtain the required standards of
perfonnance in monitoring and messurement processes. QC
procedures include calibration of instrumients, control chiarts,
and analysis of replicale and duplicate samples.

rad : A unit of absorbed dose from ionizing fadiation. A dosc of 1
tad cquals the absorption of 1K) crgs of radiation encrgy per
gram of absorbing matcrial.

radiation The cmission of particles of cncrgy as a result of an Momic or
nuclcar process.

‘ radionuclide An unstable nuclide capable of spontancous transfonnation
into other auclides 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 amendnient to the first Fedead solid waste Iegislation, the
Solid Waste Disposad Act of 1965, In RCRA, Congress
cstablished initial dircctives and guidclines for EPA 10
regulalc hazardous wastes.

reagent Any substance used in a chemical reaction to detect or mea-
sure another substance or to convert onc substance into
another by mcans of the reaction that it causcs.

release Any unintentional discharge to the eavisunment. Envisonment
is broadly defined as any walcer, land, or ambicnt air.

rem o unit of radiation dose cquivalent that takes into account
different kinds of jonizing radiation and permits them 1o be
expressed on a common basis. The dose cquivalent in rems is
numcrically cqual to the stsorhed dose in 1ads multiplicd by
the necessary nundifying factors.

R Roceigen. A unit of fadistion exposure that cxpfesses capo-
sure in terms of the amount of ienization produced by x rays
in » volunic of air. Onc rocntgen (R)is 2.58 x 10-4 coulomin
pes kilogram of air.
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RPS : ‘ Radiation Pratection Standards. Sce of PDL..

SARA Supcrfund Amendments and Reauthorization Act of 1986,
This act madifics and reauthorizes CERCLA. Title NI of this
actis alsa known as the Emergency Planning and Cogununily
Right-to-Know Act of 1956

SWwMU , Solid Waste Management Usiit. Any discernible unit at which
: solid wastes have been placed ot any fime, irrcspective of
whethet the unit was imended for the management of solid or
hazardaus waste,  Such units include any arca at or around 3
facility at which solid wastes have been routinely and system-
atically released. Poteatialb eelease sites include, for example:
waste tanks, septic Links, firing sites, burn pits, sumps, lind-
fills (matcrial disposal arcas), nuifall arcas, LANL canyons,
and canfaminated areas resulling frons feaking product sterage
tanks (including petrolcum).

TCLP : Toxicity Charactcristic Leaching Procedure.  An analytical
mcthod designed (o determine the maobility of both organic
and inorganic compounds present in higuid, solid, and multi-
phasc wastcs, It is used 1o determine applicability of Land
Ban regulations foaw. sie.

terrestrial radiation Radiation cmiitted by natutally occerring radionuclides such as
¥IK; the natoral decay chains MU, 23U, or 22Th; of cimmiv-

ray-induced fadionuclides in the soil.

TLD Thermoluminescent dosimeter. A material (the Laboratory
uscs hithium fluoride) that, affes being exposed to radiation,
lumincsces upon being heated. The amount of light the
maicrial cmits is proputtional 1o the amount of gadiation
{dosc) 1o which it was cxponed.

total suspended Rcfem 1o the concentration of particulates in suspension in the

particulates air itrespective of the natute, sowree, of size of the particu-
lates,

TRU Transuranic wasle.  Waste contaminaled wilh long-lived

transusanic clements i concenirations within a specificd
range cstablished by DOE. EPA, and NRC.  Thewr arc
clements shown alwsc uraniuin on lhc'rhcmis"y petiodic
table. such as plut. nium, smcricium, and neptunium.

TSCA Toxic Substances Conteol Act. TSCA is intended o provide
protection  from  substances  manufactured,  pricessed,
distributed, or used in the United States. A micchanisng i
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tequired by the Act for sereening new substances before they
cnter the markciplice and for festing e xisting substances that
arc suspected of crealing helih hazards, Specitic fcgulanons
may also b promulgated wiuder this Act L contlling
substantees foound to be detrimeincal 1o Tiwotan heabil, and G the

environmenl,
tuff Rock of compacted volcanic ash and dust.
uncontrolledar. a1 - An arca beyond the boundarics of a controlled area (sec

controlled area in this glossary).

uranium, depleted Uranium conxisting primarily of 2'*U and having less than
0.72 wt % U, Except in fare cases, depleted uranjum is
manmade.

uranium, total The amount of utanium in a sample, assuming that the

uraaium has the isotopic conent of Granivm in pature
(99.27 wt ¢ “U 0.72wt 0 U, and 0.00ST wi 77 “HMU).

UST Underground storage tank. A stationary device designed o
contain an accumulation of hasardous materials o1 waste. A
tank is constructed primarily of noncarthen material, but the
cnlire surface asca of the tank is ttally below the susface of
the ground.

vadose zone The pantially saturated or unsituralcd region above the walter
tablc that docs not yicld waler to wells.

vocC Volatile otganic compound.  Liquid or solid organic com-
pounds that have a tendency to sponfancously pass into the
vapor state. '

watershed The scgion deaining info a river, fiver system, of body of
walcr.
water table The water fevel scrface below the ground at which the

unsaturated sonc cnds and the saturated zone begins. It is the
level to which a well that iy screencd in the unconlined aquilcr
would (il with waier.

waler year October thraough Scptembet,

wellands A lowland arca, such as 3 marsh or swamp, that is inuncated
' ' o satuated by surface water or groundwalcr sufficient to
suppun hydrophytic vcgetation typically adapicd for life in

saturalcd soifs.

/
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WILM Working level month. A unit of exposure o 22Ra and ils
decay products. Working lewel (WL) is any combination of
the short-ived 222Rn decay products in 1 L of air that will
result in the cmission of 1.3 x 10° McV potential alpha
encrgy. At cquilibrium, 100 pCi’l of 22 Ra corresponds to
1 WL, Cumulative cxposure is measured in working level
maonths, which is 170 WL-h.

worldwide fallout Radioactive debris from atmospheric weapons tests that has
been deposited on the carth’s surface after being airhorne and
cycling around the canth.
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R. Pceus, Exceutive Director
Bureau of Indian Affairs
5. Mills
}. Surreil
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Indian Puebio Governors, Northern New Mexico
Cochiti Puchlo
Nismnb Puchio
Picutis Puchlo
Pujuiue Puchlo
S:un Hdelonse Puehin
San Juan Puchio
Santa Clars Puchlo
Santo Domingo Puchio
Ta. . Puchln
Tesugue Puchln
Libruries
Musa Public Library, Los Alamos, NM
Umiversity of Now Mexico-LA, Las Alnnos,

Santa Fo Public Library, Sants Fe, NM
New Mexice State Library, Siunta Fe, NM
1.8, Geologiul Survey
J. Danic|
K. Ouy [
R, Livingston
S. Ellis
H. Garn
Cuncerned Citizens Tor Nuclear Safely (CCNS)
L. Billups
J. Coghlan
M. Mcoroda
R. Miller
Johnsun Controls World Services, Inc.
S. Calamni
M. Brown
J. Lopes
M. Talley
Individuals
B. Bouncau, El Prado, NM
P. Cruisc. Lo Alamos, NM
F. Dixom, Poita Dlanca, NM
R. Faus, TP Pump and Pirr Co.,
Albuquerique, NM
E. Kopi.cn, Ojo Satce, NM
K. Loge, Llano, NM
E. Lowdcrbough, IT Corp., Albuquergque, NM
K. Lyacoln, Benchmark Corp., Los Alamos, NM
T. Metcicr, Los ALunos, M
R. Murphy, Beacamark Conp.,
Albuguergue, NM
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Individuals (cont.)
H. Passell, Santa Fe, NM
P. Rencau, 1T Corp., Lan Alamos, NM
S. Rope, Ldaho Fulls, IDF
P. Schumann, Benchimark Corp.,

Los Alamos, NM
S. Solomon, Santa Fe, NM
1. White, Army Corps of Enginecrs,
Albuguerque, NM

Media
The Monitor, Los Alamos, NM
The New Mexican, Santa Fe, NM
The Reporter. Santa Fe. NM
The Rio Grande Sun, Expaiola, NM
Albuguerque Jourmal, Albuguerigue, NM
Albuguergue Journal Nonth, Santis Fe, NM
Albugucrgue Tribune, Alhuquerque, NM
KGGM-TV, Alhuguerque. NM
KOAT-TV. Albuquerque, NM
KOB-TV. Albuyucrque, NM
KRSN Rudio, Las Alamos, NM

internal Distribution
Director’s (Mfice
S. Hecker, Ditector
A. Ticdman, Asaxiate Directer for
Opcrations
J. Mitchell, Laboratory Counscl
Public Affairs Officer (10)
Environmental Management Division Office
T. Gundcrsaon
Group EM-7, Waste Management
T. Drspalcher
R. Gard:
J. Buchholy
Grovp EM-K, Enviroamental Protection
K. Hargis
R. Ferenhaugh
T. Buhi
Grrup EM-9, Environmental Chemistry
C. Leiasure ‘
M. Gauticr
E. Giadney
Group EM-13, Environments) Restoration
R. Vaxcke
l.. Soholt
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Health und Safely Division Office
J. Puckett
J. Jackson
R. Statford
Group HS-1, Fealth Physice (perutions
L. McAtee
R. Miller
Group HS-2, ()ccupational Medicine
W. Greendyke, M.D.
Group HS-J, Safety and Risk Assessment
H. Itoward
M. Cox
Group 1SS, Industrial Hygiene
B. Hargis
Group 11S-12, Health Physics Policy & Programs
3. Gl
L. Andrews
Otk +r Laboratory Groups
M. Barr, WX}
D. Bowycr, CM-SNM
S. Counlcy, ENG-2
T. Hakuason, EES-15
W. Hansen, EES-15
K. ";Iq. PA-)
E. Hoffman, MP-6
D. Huck, ADPA
F. Jacksun, M-DO
C. Mycrs, EES-DO
C. Reynolds, EES-15
D. Rochesier, ENG-DO
M. Shancr, 1.C/GLL
Group ENG-2, Planming (2)
Group A-1, Library
Group IS4, Library Scrvices (15)
Group PA- 1, Newshulletin
Records Prixessing Facility (3)
Iaburatory Environmentsl Review Committee
C. Bare, ENG-2
L. Bays, ENG-DO
S. Bniwn, LC/GL
T. Gundcrwn, EM-DO
W. Hansen, EES-15
M. McCunkie, ENG-5
R. Swandby, FIN-1)
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