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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.
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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

LOS ALAMOS NATIONAL LABOHAYU Y
ENVIRONMENTAL SURVEILLANCE 1000

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.
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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