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PREFACE
TO
THE DEPARTMENT OF ENERGY
ENVIRONMENTAL SURVEY PRELIMINARY REPORT
FORTHE LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH

This report contains the preliminary findings based on the first phase of a Survey at
the Department of Energy (DOE) Laboratory for Energy-Related Health Research

(LEHR) located at the University of California at Davis, California. The "ur.vey is
being conducted by DOE's Office of Environment, Safety and Health.

The LEHR Survey ‘is a portion of the larger, comprehe

S. Herrington, to strengthen the envuronmental safe

activities within DOE. The purpose of the Survé@%ﬁ i entx‘?y, via a “no-fault”

baseline Survey of all the Department’s rna]oMJ e abmg'“# cilities, environmental

problems and areas of enwronmental rusk},( JThe M?ntﬂf’ed problem areas will be
i ﬂ" ihz}lmx%ortance in 1989.

11‘

The findings in this report are subject t i ocfmcat:on based on the results from the

Samplmg and Analysis phasgﬁ,of the Survey The fmdmgs are also subject to

Enviror;gm;' itdl Survey Summary Report.

March 1988
Washington, D.C.
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EXECUTIVE SUMMARY

Introduction

This report presents the preliminary findings from the first phase of the Survey of
the United States Department of Energy (DOE) Laboratory for Energy-Related
Health Research (LEHR) at the University of California, Davis (U.C. Davis), cwpducted
Novemberlﬁthrough 20, 1987.

The Survey is bemg conduct~d by an interdisciplinary team, W“eqwaronm‘émal

specialists, led and managed by the Office of Enwronment Sa“faéﬁ}?’r”aﬂd Health's
Office of Environmental Audit. Individual team componen@;ﬁ ﬂi‘eHbenr{é,]aupphed by a
private contractor. The objective of the Survey l? to i | qu enwronmental
problems and areas of environmental risk associated’ Ty th thg, LE'Y{R. The Survey
covers all environmental media and all areas of &% *ﬁmmﬁ,ntal regulation, and is
being performed in accordance wi‘'i the D?E nﬂ ir l’i ental Survey Manual. This
phase of the Survey involves the revnew/l ng snte environmental data,
observations of the operations at the Lém U rp]?im ervnews w:*rh site personnel.

'%"M %

ij h
Th» Survev team developed a Samphﬁj % Analysis Plan to assist in further
assessing certain of the erW’[ onmen al “proble' identified c¢iring its on-si.e
activities. The aampll ﬁﬁhnd K’i‘ﬂﬁlyﬁdﬁ Plan will be executed by a DOE National
Laboratory or a su r‘g«!zﬁontrat‘for When completed, the results will be

Rl
il

incorporated '"tﬂﬂ? EJJ roj 1frilental Survey In.erim Report for the LEHR at U.C.
Davis. The Intf J

)

Ui
f)ort vi'ri“ reflect the final determinations of the LEHR Survey
1311111\33%\

The LEHR fé»’éﬂ;ty occupies ar ~rea of approximately 15 acres and is located on the
campus of the U.C. Davis in Solano County, California. U.C. Davis is 12 miles west of
Sacramento, California, and 76 miles northeast of San Francisco, California. The
LEHR facility, which opened in th.e late 1950s, is operated by the U.C. Davis for DOE.
The structures of the LEHR are DOE-owned while the land is University-owned and
leased to DOE. Portions of the present-day facility under lease by DOE were used in
the past by U.C. Davis as - landfill for radioactive, chemical, and sanitary wastes.

ES-1




The prinﬁary function of the LEHR has been to evaluate the biological effects of
radiation (primarily strontium-90 and radium-226) on laboratory animals. With the
culmination of the major strontium-90 and radium-226 experiments, DOE has
announced that it will phase out the remaining DOE-sponsored activities (small-
scale research programs) by the end of fiscal year 1989 and terminate the operating
contract with U.C. Davis. As part of this phaseout, DOE's San Francisco Operations
Office (SAN) and U.C. Davis have implemented a site characterization study to assess
the potential enwronmental problems ass<:c1ated with the past operating Practlces

and decommissioning project is targeted for startup in the second

year 1989 and is expected to be completed by the end of fiscal yeqm,

Summary of Findings

The major preliminary fmdnngs of the Survey at the LEM%;T ﬁ(
Wyl

® There are a number of defncnencne’gluﬁz T{ J]IU C Eavns Waste Packaging
Facility that could result in mi i df‘y Nd subsequent releases of
hazardous, radioactive, and ) ﬁj ffstes to the environment. The

majority of the defncnencné'shwerJ oun in the area storing the LEHR/U.C.
Davis waste. U.C. Davis and";rE)HF\”’fhave taken steps to correct many of

these deficiencies!i! M Ll
~3w J“’Hh,
| 4{}’ e

radtoaxﬁm A
in ad»{@ '“"rt reléafs% to the environment, improper disposal, or loss of
il

’)

,x

L‘;ﬁi @ﬂWerial.

ioactive and chemical waste bur|al sites on the LEHR facility
can;tltute potential sources of groundwater contamination. These
burial sites include unlined trenches, pits, and holes covered with native
soil and/or gravel.

. The Imhoff tanks, inactive septic tanks, and associated leach fields
constitute potential sources of groundwater contamination.

ES-2



®  Soils in the southwest corner of the site may be contaminated with
organic chemical substances.

® Soilsin the dog pen areas at LEHR and the U.C. Davis campus (the site of
the original U.S. Atomic Energy Commission beagle project) may be
contaminated with chlordane that was sprayed in the pens to control
fleas.

® Hazardous and radnoactnve constituents may have been disc LM
LEHR sewer system, resulting in contamination of the se er lIreat
LEHR and the sewer lines and sludges at the q,n;@ l”j'ﬁws SeW‘age
Treatment Plant. 7[};”’;11%“1 -

hlﬂ iy B, Hx
® The Cobalt-60 Irradiation Field may be the sjte o ”ém i qndfnll and may

- bea potential source of surface soil contamf ionlf'-]ff;;“

'du

MMWM“‘”%L
Overall Conclusions Jﬂm]ﬁ {Uﬁln
m In “
’Mﬂﬂ ﬂ |
The Survey found no environmental pri % ;] Qﬁw,e {EHR facility that represent an
immediate threat to human life. %15 er%ﬁk onmental prob!.ms identified at the
LEHR by the Survey team do confirm %ﬂ t t%e facility is affected by a number of
chronic environmental probl‘di S. Thes? problems vary in terms of their magnitude
and risk, as described in ﬁpiﬁ repum 'ﬂhough the Sampling and Analysis performed
by the LEHR Survey wﬁiﬂ as gi’e in fuwher identifying environmental problems at the
facility, a comple mmd ﬁ,mg of the significance of some of the environmental
problems 4den;yﬂ ed qc,nréw1 level of study and characterization that is beyond the
scope of i@\e Su@fw’g Wligtve characterization activities currently under way and

plannqcﬂ “““
A

’ﬂim.

nq labd%htory will contribute to meeting this requirement.

Transmittal"q;cu,Results

The findings of the Environmental Survey of the LEHR were shared with SAN and
the site contractor at the Survey closeout briefing held November 20, 1987. By
February 1988, SAN had developed a draft action plan to address the Survey
preliminary findings. The Operations Office is expected to present this plan to the
State of California Debartment of Health Services and the EPA Region IX Office. A

ES-3



final action plan addressing all the Survey findings cited herein will be prepared by
SAN within 45 days of receiving this Preliminary Report. Those problems that
involve extended studies and multi-year budget commitments will be the subject of
the Environmental Survey Summary Report and the DOE-wide prioritization.

Within the Office of the Assistant Secretary for Environment, Safety and Health, the
Office of Environmental Guidance and Compliance has immediate responsibility for
momtorlng envnronmental compllance and the status of the LEHR Survey?‘fmdmgs

ES-4
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il

- ranking will enable DOE to more effectively establish prnortt:éﬁ

1.0 INTRODUCTION

The purpose of this report is to preseht the preliminary findings made during the
Survey, November 16 through 20, 1987, at the Depértment of Energy (DOE)
Laboratory for Energy-Related Health Research (LEHR), Davis, California. The
University of California at Davis’operates LEHR for DOE.

The LEHR Survey is part of the larger DOE-wide Survey announced by Secre%@ry John
S. Herrington on September 18, 1985. The purpose of this effort is to,;gie“tlfy, via
“no fault” baseline Surveys, existing environmental problemf,@nd Bas of

environmental risk at DOE facilities, and to rank them on a DOE{W}%&% basis.“This

ar dorrect them.
Because the Survey is “no fault” and is not an “audit,”, it is &p;Idesrgned to identify
specific isolated incidents of noncompliance or ’%%1 analsll;e environmental
management practices. Such incidents and/or mar‘\’w ﬁmﬁggractlces will, however,

it
be used in the Survey as means of identifyin e%im m\d potentlal environmental
problems. m U

| i,

UJ Jq ‘JIIH {J '}

The LEHR Survey was conducted by % %Fcnplmary team of technical specialists
headed and managed by a Team Lea&éﬂ and’ Assistant Team Leader from DOE's
Office of Environmental Aud‘iﬁﬂ@ A complete list of the LEHR Survey participants and
their affiliations is provndreéy in Aﬂ ﬁrmik A.

environmental problems and allocate the resources neg ﬁ‘afy to"

Hl "

PV e
i,

The Survey team T%usedia'
envuronmentml' ta‘mﬁit
professnon?l ‘gdd e
team car

a“[énvnronmental media, using Federal, state, and local
i ad regulations, accepted industry practices, and
" "?Q{’"’*bmmake the prehmmary flndmgs included in this report. The

o
w
m?i
‘i;

interviews with knowledgeable field office and site contractor personnel accounted
for a large part.of the on-site effort. A summary of the site-specific Survey activities
is presented in Appendix B.

Preliminary Survey findings, in the form of existing and potential environmental

problems, are presented in Sections 3.0 and 4.0. Section 3.0 includes findings that
pertain to a specific environmental medium (e.g., air or soil), whereas Section 4.0

1-1



includes those that are non-media-specific (e.g., waste management, radiation, and
quality assurance). The findings, being highly varied in magnitude, risk, and
characterization, and consequently requiring different levels of management
attention and response, are further subdivided into four categories within Sections
3.0and 4.0.

The criteria for placing a finding into one or more of the four categories are as
follows: |

- Multiple or contmumg'qiﬁee‘dances past or present, of a health-

based envirdAmental sﬂ ndard whpre there is immediate potentnal

. Fvidence that the likelihood is high for an unplanned release due
to, for example, the condition or design of pollution abatement or
monitoring equipment or other environmental management
practices.

- Noncompliance with significant regulatory procedures (i.e.,
substantive technical regulatory procedures designed to directly or

-



D]

indirectly minimize or prevent risks), such asinadequate monitoring
or failure to obtain required permits.

Category Il findings include environmental problems where the risk is
high but where the definition of risk is broader than in Category I. The
information available to the Team Leader is adequate to identify the
problem but may be insufficient to fully characterize it. Finally, in this
category, most discretion is available to the Operations Offices and
Program Offices as to appropriate response; however, the n
response is such that management should not wait for th

mclude further characterization before any acti i
situation.

used. As in Category |l, the information available to
1&r may not be sufficient to fully characterize the problems.
jer thisieategory, the range of alternatives available for response and
corresponding time limits for response are the greatest.
E vironmental problems included within this category will typically
require lengthy investigation and remediation phases, as well as
- multiyear budget commitments. These problems will be included in the
DOE-wide prioritization to ensure that DOE's limited resources are used
effectively.



In general, levels of pollutants or materials that constitute a hazard or
potential hazard are those that exceed some Federal, state, or local
regulations for release of, contamination by, or exposure to such
pollutants or materials. However, in some cases, the Survey may
determine that the concentration of some nonregulated material is
sufficient to be included as an environmental problem. Likewise,
concentrations of regulated materials even though below limits
established by regulatory authorities, that nevertheless %ﬂgesent a

Condmons that pose or may pose a hazar%arehga

hazardous chemucals in unsafe tanlé%ff”ﬂ

I¢ ‘,Wgondltlons present a

potential hazard to human healrh t W'enwronment and should be

U
lp{ob%ﬂw "Additionally, potentially

identified as an environment
¢ *tghe'llkellhood of the occurrence of

hazardous conditions are thdg
i,
release is high. in;yg

i

The defmmon oi ‘t‘.he term “&nvironmental prok‘em” is broad and

flexible to aj:_ """ for«mhq,jwlae differences among the DOE sites and

operation z,; he"tfore L' good deal of professional judgment must be

e

apphw e theid en{&?cat«on of environmental problems.

......

W%ﬁﬁdmgs include instances of administrative noncompliance

’ J*"ﬂﬁ‘hanagement practices. that are indirectly related to
! \nronmental risk but are not appropriate for inclusion in Categories |
thirough 11l Such findings can be based on any level of information
available to the Team Leader, including direct observations by the team
members. Findings in this category are generally expected to lend -
‘themselves to relatively simple, straightforward resolution without
further evaluation or analysis. These findings, although rot part of the
DOE-wide prioritization effort, will be passed along to the Operations

Offices and appropriate Program Office for action.

1-4



Based on the professional judgment of the Team Leader, the findings within
categories are arranged in order of relative significance. Comparing the relative
significance of one finding to another, either between categories within a section
or within cétegories between sections, is neither appropriate nor valid. The
categorization and listing of findings in order of significance within this report
constitute only the first step in a multistep, iterative process to prioritize DOE’s
- problems. |

Environmental Survey Manual. The Survey S&A is deshgned i s :
i,“!
or weaknesses. Results generated by the S&A effort wnﬁf%e

it e

iy,
‘-.;;;;ﬂ.fflz'qn, qj’hmi;}.

,n{affer the completion of the S&A

'qhe results of the S&A effort, as well as

team in further defining the existence and céxt%' fii@-w_’
problems identified during the Survey.

It is clea cer{%p of the findings and observations contained in this report,
especiall .‘.": e in Category Il, can and should be addressed in the near term (i.e.,
before the BMAE-wide prioritization effort). It is also clear that the findings and
observations in this report vary greatly in magnitude, risk, and characterization.
Consequently, the priority, magnitude, and timeliness of near-term responses will
require careful planning to ensure appropriate and effective application. The
information in this Preliminary Report, albeit provisional, will assist the San
Francisco Operations Office (SAN) in planning these near-term responses.

1-5



SAN has developed a draft action plan to address the preliminary findings presented
at the conclusion of the on-site Survey activities and summarized in the LEHR Survey
Status Report prepared for the Assistant Secretary for Environment, Safety and
Health. The draft action plan for the LEHR Survey has been reviewed by the Office
of Environmental Guidance and Compliance (OEG) which has immediate
responsibility for monitoring the status and overseeing the adequacy of corrective
actions taken by the Operations Office in response to the Survey findings.
yill

As required in the December 2, 1987, memorandum from the Assistantddmg itary for
Environment, Safety and Health to the Operations Office Mapgggré’“’e‘- titled,
Foilow-up of Environmental Survey Findings, SAN will prepar‘e‘,ﬁ% 'w""bmit giiii‘ﬁnal
action plan to the Deputy Assistant Secretary (DAS) for Environmedigiwithin.45 days
of receiving this Preliminary Report. The final action plan}@}ﬁ%‘imbe LE’H]R Survey will
address all of the preliminary findings cited her%,j]n, a'%ﬂﬂ _s‘éf:g;porate OEG's
comments on the draft action plan. "ﬂJﬂf‘mn,. ‘u"!*‘j?i!';‘n.

W, ™
q“]n' ”lgf”]' JM“ g

x”ﬂ’fé";’.v
e
i A 4
n @%ﬂﬁm%ng.

f ,.ﬁ;(.'
e,
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2.0 GENERAL SITE INFORMATION

2.1 Site Setting

The Laboratory for Energy-Related Health Research (LEHR) is located on the campus
of the University of California at Davis (U.C. Davis) approximately one-half mile
south of Interstate 80 on County Road 79 in Solano County, California. The LEHR at
U.C. Davis encompasses approximately 15 acres in an area designated as ap'propriate
for animal research. The site is rural and is located in the southeast quadrant on a
remote portion of the campus. Figure 2-1isa general Iocatlon map. it

The buildings, consisting of laboratory and office space, and*anyMal handlmg
facilities, are titled in the name of the DOE while the Ianq at the LEHF(‘ Hfacility is
Umverscty -owned. The s:te is assoc:ated with the School ofiy E{ermary Medmme cmd

in 1958 and operations began in 1960. The maj
completlon consequently, DOE has anmpuﬁ!(p
“! ‘

iy .I
release of the property. The D&D proféct is i‘érgeted for completion by the end of
fiscal year 1992 Most of the,'angomg expénmental work at the LEHR is related to

g ulf: "me equnva!ent staff of approximately 58, of
|pal(m\rest|gators for DOE.

""" ‘“ngﬁg)p the west, east, and north by U.C. Davis property. The
southerlp'tb”evder he facility is a levee on the north side of the South Fork of Putah
Creek."'szhe:‘LEHR is"located on the U.C. Davis campus, which in 1987 had an
enrollmeritof 19,444 students, 4,569 non-student employees, and approxnmate(y
2,800 on-caﬁibus residents. Sacramento, California, is approximately 12 miles east
of the LEHR. San Francisco, California, lies approximately 70 miles to the southwest.
The average population density in the counties that surround the LEHR ranges from
112 to 806 people per square mile. Major population centers within approximately
a 25-mile radius of the LEHR are listed below (U.S. Bureau of the Census, 1983).
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Distance

from the LEHR Direction from ‘

City Name in Miles the LEHR 1980 Population
Sacramento 12 east 275,741
Vacaville 17 southwest 43,367
Davis © 3 northeast 36,640

- Woaodland 12 north 30,235

The four counties that surround the LEHR (Sacramento, Solano, Yolo, and Napa)

have a combined total population of 1,231,157 (U.S. Bureau of the ansus. 1983).

Population growth has varied in the counties that ,urround the LEHR; however

between 1970 and 1980 all counties experiencad growth.

ol

research. The use category of the land surroupdmg EJC “Davis is intensive.

4‘ il
agriculture, with 76.8 percent of all land used f rt x‘ i, bpqﬂm Irrigation is used on
41 percent of the agricultural land. Major iﬂffps‘”%?f ' ujts, nuts, and grains; various
it
animals are also raised. | I

¢ it
'h ﬂ £ “1!}(

temperature, whigh rqccu

!n wilt
.um? ,m‘f{n

su,aﬂy fal!?i ‘from April through September whnch mcludes the growing

season fbm most crops. The heaviest 1-day rainfall on record was 3.0 inches in
December 19’55

The average daily relative humidity is about 80 percent in the winter and 40 percent
in the summer and early fall. Humidity is higher at night. The cverage seasonal
relative humidity is about 90 percent in the winter and 60 percent in the summer
and early fall.
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The sun shines about 95 percent of the time in summer and about 45 percent in
winter. Fogs obscure the sun up to about 20 percent of the time in late fall and
winter months.

Prevailing winds are from the south, reflecting the frequent incursion of marine air
through the Carquinez Straits into the Sacramento Valley. Commonly, the winds
change directions, flowing from the northwest diurnally. Wind velocities a{e higher
in these directions. Several times a year, strong winds blow from the non‘.}H, When

.....

of the time do they exceed 16.2 mph for short penods

2.2 Overview of Major Site Operations

‘1’}]1,‘ Ji
This section includes a history of activities that ha ol ?Pl 'qe at *he LEHR at the
U.C. Davis. Knowledge of past activities is neggss M% f{ﬂerstand environmental
problems that currently exist at the LEHR fag, Int)‘J lGur Wt DOE activities consist of a
site characterization study and a facmty ass% nfih,lor to terminating the current
operating contract and releasing the LEHl I ;ﬂas and facility structures. There
are currently only several small DOE r‘&ﬁearéﬁmro;ects ongoing at the LEHR facility.
tomic E_nej“ruéy Commission (AEC), what is currently

i

g Valuate the biologlcal effects of X- rays on

laboratory animals.
cobalt-60 source a'ﬁ the"',m ay
area of the cqnj% ¢re a Qﬁjilgohce Building at the corner of Hutchison Drive and
iRigure 2-2). Eventually, the irradiation experiments were no
:;,,thls location and the site was used only to house the breeding
colony tﬁ tyould supply beagles forthe studies.

In 1957 a major project was initiated by the AEC to study the biological effects
associated with chronic low-level exposure of the skeleton to beta particle
irradiation from deposits of the bone-seeking radionuclide, strontium-90.
Eventually, more than 1,000 beagles would be utilized in this study. The beagle was
chosen as the experimental subject that could be studied in sufficient detail to scale
the results to human populations that might be exposed. To assist in this scaling
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from results in beagles to expected risks in humans, a parallel study was performed
utilizing the bone-seeking radionuclide radium-226. In these studies, one group of
beagles was fed a diet containing strontium-90 or was intravenously injected with
strontium-90 and another group of beagles was Intravenously injected with radium-
226.

Construction began in 1958 at the current location of the LEHR facility and in 1960,
the study was moved to this new location, During this 1958 to 1960 period, pilot-
scale tests using strontium-90 were conducted in a temporary buﬂdll’f’g at the
Davis airport. Full-scale experimental use of radioactive material bega# M‘the new
location off Old Davis Road. The original site facilities on the mam dapr pus ér‘s‘g‘the
temporary building at the airport have been removed and ndu“t n é exist, This
main study was the basis for the formation of the F(adioblol,| y Lé%ratd“ry in 1965
asan organized research unit of the U.C. Davis, and the bur{ u}gnd admlmstratnon
of the Radiobiology Laboratory vy the AEC. The main.%dy ?é"m,iwv ‘ear completion,
some 28 years after the first beagles were fed or, inje wrﬁh the radionuclides.

Only some data reduction and the mterpretatnmw cl JI @w ﬁmam to be evaluated.

Uy, iy,

1 ?
In the middle and late 1960s, several p;ogm‘{ M@ W m conducted at the U.C. Davis'
Hopland Field Station. These progranrHJ‘ ' ‘] ajm\;anous metabolic, translocation,
and uptake pathways of radionucli bﬂ'm m‘ﬁjgp and deer. The radionuclides were

fed to or injected into the subject ammaiil
ci;q‘!

it
The Radiobiology LaboWr&‘bry gfgw aﬁ #he main project expanded, and the research
interests of the Iaboréut; nryq,“k)t‘c»aqen‘ed to conslder all aspects of the radloblological
effects of the nrraw on tbfft
on the blood- f‘ ¢ ml tf and IMmunologlcal functions of bone marrow cells and their
alteratnoq ,@y |@ Fﬁ@"’iraduation In the early 1970s, an outdoor Cobalt-60
beagles f‘mm chromc exposure to penetrating gamma ray irradiation. However, in
1985, the d&h&snon was made to permanently suspend the use of the outdoor
irradiator, and the study was terminated. The decision was made after an
investigation by the SAN revealed that no feasible corrective actions would reduce
possible exposures at the LEHR boundary below the DOE 25-millirem-per-year

action level during continued outdoor use. In 1986, the LEHR requested and was
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granted permission by the SAN to use the cobalt-60 Irradiator for indoor
irradiations of specimens.

in 1975 the Radioblology Laboratory initiated a program in basic aerosol science to
link the evaluation of airborne materials and the laboratory study of these materials
utllizing cellular and animal models. This program was funded by the Energy
Research and Development Administration (ERDA) with interagency support from
the U.S. Environmental Protection Agency (EPA). Research activities in thlsmprogram
focused on the potential health effects of release to the atmosphere of; qgr%bustlon
products from fossil fuel power plants with emphasis on coal ﬂyash, . 1‘, - ‘“u i

‘l' d‘
dJ

In 1980 the Radiobiology Loboratory’s name was changed to LEH ”“& ’#h&mproperly
reflect the expanded mission and research orientation. In con {mctlon of the
Toxic Pollutant Health Research Laboratory (TPHRL) )(vas c%‘ £ letegl at the LEM
This facility was designed for the total containment il {safé”‘qyudy of highly tOXIC
and carcinogenic agents including both radioactf% mﬂii‘}., mléal materials. These
studies utilize laboratory animals and stud uféJs“"to toxic materials by
dermal, intravenous, oral- gastromtestmal‘ tramﬂi ﬂch@]bl and inhalation routes.
Current work at TPHRL includes studlﬁ{ to ‘'um-241 and americium-241
behavior in beagles and monkeys,'@rf an b Kd tnxic gas-particle mechanistic
azrosol studies, monodisperse aerosou 1nham‘&lon deposition studies, intratracheal
applications of carcinogen- qm ated parﬂéi@m and an organic vapor uptake study
utilizing beagles. ;:}ﬂf*' “{lf’h, i ytiﬂ
g g
Major LEHR facility s’émwwes are listed below along with the corresponding
building numb@wﬂ fwﬁlgtﬂ%,ﬁ"é‘ shows the location of the major LEHR facility
1

§

]
structures. i) W p% -~
. ’lili“;U’g’Sx’f?}, Wl
il %ﬁnldin iName Building Number
“fain Office and Laboratory H-213
Animal Hospital 1 H-219
Animal Hospital 2 H-218
Imhoff H-214
Pathology Laboratory H-217
Clinical Medicine H-215
Specimen Storage and Feed Mix H-216
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23 stateand Federal‘cdn:mlcrns

Repmsentatwes of the Survey team met with m;q be%,@”n

. Washdown Pad | . H-291

Cellular Biology Laboratoty - " H.294
Shop H-212
Receiving and Business H-290
Storage H-300
Small-Animal Quarters H-296
Toxic Pollutant Health Research Laboratory  H-299
Cobalt-60 Auxiliary Bulldmg H-289
Cobalt-60 Source o H-229

Geriatrics 1 . H-292
Geriatrics 2 ‘ H-293 .

wtdthe California
Department of Health Services and the Solano Co onrﬁ‘emal Management
Department on October 8, 1987, as part of theqﬁ W w‘&l &i't to the laboratory. A
telephone conversation was held with EPmRe %[«to solicit information on
environmental concerns about the LEH s % |ssues of concern ra1sed by
representatives of these agencies mqmie&’}; f %winq
I i'u
L Probable commmg*mg of was%{%.frgm prior U.C. Daws and DOE actlvmes

.:*-s:?

|.le

° Hnstolrid (ﬁisp% \ k,@lf‘ hazardous wastes, with the same concerns for
r.orﬁJ ' mqﬁmwastes as mentioned previously.

6 at the fac:hty.

® Potential for contamination/migration through seasonal fluctuations in
the aquifer gradient and distribution within the aquifer.

® |dentification of burial areas, in light of certain material that has been
discovered in areas not known to be disposal sites.
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Possible contamination resulting from projects that vvere conducted in
DOE facilities, but that were not a part of the DOE proje:ts and did not
receive funding from DOE.

Potential for environmental releases and residual contamination from
the recent americium/plutonium project.

The necessity for maintaining communication with the state ‘af
throughout the decontamination and decommissigning

Amendments and Reauthorizatior: Act (SARA),
waste management units, the amounts and locatig 5, of afly remaining
.for radioactive
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3.0 MEDIA-SPECIF'IC SURVEY FINDINGS AND OBSERVATIONS

The discussions in this section pertain to existing or potential environnmental
problems in the air, soil, water, and groundwater media at the Laboratory for
En_ergy—Related Health Research (LEHR) at the University of California at Davis (U.C.
Davis). The discussions include a summary of the available background
environmental information related to each medium, a description of the sources of
pollution and their control techniques, a review of the environmental m‘%pitor’ing
program specific to each medium, and a categorization and explanati i of the
environmental problems found by the Survey team as they relate to i

i

3.1 Air

3.1.1 Background Environmental Information
i
The LEHR facility is located in Solano County, ‘Cafite
ﬁ’f};ﬂ‘ i

Sacramento Valley Intrastate Air Quality C}EngﬁgﬂhR

ofiits, i

and nonradioactive air emissions from the |
are controlled by the requirements of the

é oy,
H m%im-
*gnb Air Pollution Control District,

I
"U,J

! California Department of Health
il .
,men'tal Protection Agency (EPA).

3t
lls
¢

g‘:o

Services, and Region IX of the U.S. Envir

. c?i@f‘:u

3.1.1.1  Airborne Ragﬁg'ctivu’t

interactio f cosmic radiation and stable water). Atmospheric particulates result
in part froﬁ*;,i‘goil particles that are blown by the wind. Consequently, changing
meteorological conditions often cause large daily and seasonal fluctuations in
airborne radioactivity levels. Windy, dry days can result in relatively high
concentrations of airborne particulates, whereas precipitation (rain or snow) can
wash out many particles from the atmosphere.

w
-



The EPA determines airborne radiation levels at major cities throughout the United
States to monitor fallout from nuclear devices and other forms of radioactive
contamination of the environment. The closest EPA monitoring station to the LEHR
is in Berkeley, which is about 57 miles sou"hwest of LEHR. The most recent Berkeley
data available as of this writing are summarized below:

Average Concentration

Radionuclide (pCl/m3)a
Gross Betab 0.03
Pu-238¢ 1.9x 10-6

Pu-239c 0.4 x 10-6
U-234c 7.5x10-6
U-235¢ rox07
U-238¢ 72xHps
Source:  EPA, 1986, 1986b, 1987 "Wl
~a. pCi/m3 = 10-12 Ci/m3 U’

U ] Bl
b. Data collected from October,ﬂ&B‘ﬁ% Se dtﬂ mber 1986
¢. Data collected from January % (; to M\e 986

wn)*1

ik

3.1.1.2 Ambient Air Quality

f r{:rgen dioxide (NO3); and (b) not meetmg primary standards

'_;‘_Jeau of National Affairs, 1986). It is likely that high O3
ns in pr;dominantly rural Solano County are largely caused by the
regional transport of pollution from distant urban areas and power plants. Because
sufficient partnculate matter ambient data are not yet available, EPA has not
determined the particulate matter attainment status for particulate matter smaller
than 10 microns (PMg) for the AQCRs.

Table 3-2 presents 1986 background ambient air quality data measured at
Woodland, California, which is about 12 miles north of the LEHR (California Air

-
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TABLE 3-1
FEDERAL AND CALIFORNIA AMBIENT AIR QUALITY STANDARDS

a.

when the exps
concentrati,, !

Ha' boue the §t§

safety, to ’pfotect the public health.
Secondary Standards are the levels of air quality necessary to protect the public welfare
from any known or anticipated adverse effects of a pollutant.
Measured as ozone,
Prevailing visibility is defined as the greatest visibility which is attained or surpassed around
at least half of the horizon circle, but not necessarily in continuous sectors.

Pollutant Averaging Federal Standardsa California
Time Prlmarzc l Secondarxd Standardsb
Oxidante 1-Hour - - 0.10 ppm
Qzone 1-Hour 0.12 ppm 0.12 ppm -
Carbon 8-Hour 9 ppm 9 ppm
Monoxide 1-Hour 35 ppm 35 ppm
Nitrogen Annual Average 0.05 ppm 0.05 ppm
Dioxide 1-Hour - -
Sulfur Dioxide Annual Average 0.03 ppm -
24-Hour 0.14 ppm -
3-Hour - 0.5 ppm
1-Hour -
Particulate Annual Arithmetic Mean | 50 ug/m3 50 ug/m}],ﬂ
Matter (PM1g) | Annual Geometric Mean - 4 ] i
24-Hour 150 ug/m3 | 150 ug/rU‘a‘, 3
Sulfates 24-Hour
Lead 30-day Average
Calendar Quarter
Hydrogen 1-Hour
Sulfide
Vinyl Chloride 24-Hour 0.010 ppm
{chloroethene)
Visibility 1 observation In sufficient amount
Reducing to reduce the pre-
Particles vailing visibilityf to

{ess than 10 miles
when the relative
humidity is less than
70%.

3-3

ﬁ éded*more than once a year. The ozone standard is attained

g ﬁd_nurﬁtﬂe Qﬂi Sys per calendar year with maximum hourly average
Mdard is equal to or less than one. For the particulate matter

i n one expected exceedance per year us aHowed
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Resources Board, 1987). The Woodland Station is the nearest site that routinely
monitors several of the regulated air pollutants. The table shows that ARB arbient
standards for oxidants (measured as ozone), and particulate matter (both annual
geometric mean and 24-hour standards) were violated in 1986. Ozone data
collected during a special study in Davis also showed violations of the oxidant
standard. Emissions from the LEMR would not have contributed to these violations
because the magnitude of precursor pollutant releases from the facility that form
ozone (namely, nitrogen oxides and volatile organic rompounds) is nﬁgliglble
During 1986, Federal ambient standards were met at the Woodland Stawon b

U ‘J{n
3.1.1.3 Meteorology

Davis and the lower Sacramento Valley have a mild climatq ijh abumﬂant sunshine
most of the year. A nearly cloud-free sky prevails thro % ﬂhﬁ’e summer and in
much of the spring and fall. The summers are us@ M}y di‘l':with warm to hot
afternoons and mostly mild nights. The rainy seaé@' J?I@W#fﬁ ly i ‘November through
March. K ”’ N

111 {H MHJ ]

The LEHR facility is located approxama‘w Um ‘U ILfvest of Sacramento Executive
Airport, which is the nearest Weathﬁém ﬁeﬁw ice with long-term climatological
data. Predominant winds at Sacramer%ﬁ southeast through southwest every
month except November, wﬂbn they are %om the north-northwest. Topographic
effects, the north-south @lﬁgnm@h} cﬁi%ﬂe Sacramento Valley, the Coast Range, and
the Sierra Nevada strq’g;, ly mfluenijﬁé wind flow in the valley. A sea-level gap in the
Coast Range pern],m co&f 4‘.)cewwc air to occasionally flow into the valley during the
summer, with, 'ﬂl '”((ed léﬁxls)vlenng of temperature through the Sacramento-San
Joaguin Rtyeg‘D@hﬁ ke City of Sacramento. In the spring and fall, a large north-
to- south;i re::” re g%dlent develops over the northern part of the state. Air flowing
over the 's.i(nyou Mountains to the north warms and dries as it descends to the
valley floo ;{g’;ThlS gusty, blustery north wind is a local variation of the chinook
(NOAA, 1985)

@4“
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The mixing height and the average wind speed within the mixing height are
important parameters in a general appraisal of air pollution potential. The mixing
" height is defined as the height above the surface through which relatively vigorous
vertical mixing occurs. Hence, much man-made air pollution is transported and
dispersed within the mixing layer. Estimated afternoon mixing heights in the Davis
arearange from a winter mean of about 3,000 feet to a spring mean of about 5,250
feet, which are generally less than mixing heights found in other non-coastal U.S.
locations, but are greater than mixing heights occurring along the California coast.
The intense subsidence inversion that occurs on the eastern side of tﬁe quasi-
stagnating Pacific Anticyclone during the summer months causes er "f‘hallow
mixing heights along the California coast and affects the mixing he;ghts mdt‘hﬂé Davis
area (Holzworth, 1969). Also, mean wind speeds within the mixi) g hmé}ht are 1ower
in California, Oregon, and Washington than in other are S of ‘th outitry. The
combination of relatively shallow mixing heights and |oﬂ{\&,%&mspo%1wmd speeds
indicates that meteorological conditions conducive to ™ ]nan“oﬁnurrence of air
pollution episodes are frequently present in the Davi ‘Ei gnon and the rest of the
state (Hol .worth, 1972). fuum!%hﬂ'wm il
. }uﬂn ”'nt
3.1.2 General Description of Pollutlon’%mrié&andlf'ontrols

\"Ur '

1;1‘.1 ’

x‘*“
s

buildings. In laboratories in which carcinod@hlc or radioactive particulates may be
generated, U.C. Davis’ OffICE,’;Qf Envtronn{éntal Health and Safety (EH&S) requires
the use of high- effnclengy pamculatejwar (HEPA) filters on exhaust gas streams.

Likewise, for experlmarital studteg‘;,n whnch hazardous vapors might be emitted,
charcoal filters are régw;, C

fume hoogﬁs id ofyl'lhf‘\’g when the last face velocity test was carried out
demon&bv‘ated that this requirement had been met. EH&S criteria also call for
annual testtng of HEPA filter efficiency, continuous monitoring of the HEPA filter
pressure dlffprentlal and quarterly testing of charcoal filters used in a U.S.
Department of Defense dilute nerve agent project.

The EH&S staff indicated that air permits to operate are not required of any of the
LEHR sources. In addition, no permits were identified as a result of the on-site
Survey activitix:.




i
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3.1.2.1 Toxic Pollutant Health Research Laboratory

The Toxic Pollutant Health Research Laboratory (TPHRL) is a specialized facility for
exposure studies of laboratory animals to toxic materials. Current work in the
TPHRL includes studies of plutonium-241 and americium-241 behavior in beagles
and monkeys, radioactive and toxic gas-particle mechanistic aerosol studies, aerosol
inhalation deposition studies, intratracheal applications of carcinogen-coated
particles, and an organic vapor uptake study in beagles (LEHR, 1987a).

L
qm
'r x"4 4

The TPHRL has a sophisticated air emission control system desngned to ati‘HiiéMg very
high contaminant removal efficiencies. Much of the exhaust air!H; Horm ,the butiting
goes through three or four stages of HEPA filtration. Addntlonali{dmﬂa%amr portion
of the exhaust air is charcoal-filtered to remove gaseou@,ﬂ%pors 'The emission
control system consists of roughing filters, HEPA fnlters, il &Qal flters, and a
perchloric acid fume scrubber to treat effluent gas. Th% fflu&nﬂlﬁ from the exposure
recoms (e.g., in which research activities mvolveﬁmf imﬁﬂi and toxic agents) is
passed through a HEPA filter downstream of tf% lo %i oxes through a HEPA filter
in the loft, through a double HEPA filter a I haﬂ%al lter in the Machine Room,
and exhausted to the atmosphere throdﬁ«dﬂ R V%ﬁ@ i\aust vent. The bank of filters
in the Machine Room consists of 16 3&]1 filters (i.e., each column consisting of
a HEPA filter-charcoal filter-HEPA flltem Zjﬂuence), with the effluent passing in
parallel through these 16 col'Ujmns The1 fIVé HEPA filters in Room 709 and the bank
of filters in the Machm R‘oom’h ve,ﬁnot been efficiency-tested since installation
because of the abseng&%ﬂof pll g ports In the past, hazardous radioactive and
toxic agents sucq(mhﬁr‘)ld %1 fnlu 12'41 americium-241, carbon-14, and asbestos have
been used in , exposurel Fooms and vented to the Machine Room filter bank.
I'here is airgduﬂﬂ' Jp&i‘&%’rﬂlatlon system for the effluent that passes through the

sucﬂ!}@hat a secondary fan would become operatlonal if the prlmary

::::::

perchlorlc acud scrubber

A 350-kW emergency diesel generator on the east side of the TPHRL is available for
use in the event of a loss of electric power to the building. This generator is tested
weekly to ensure its operability. The generator is a very minor source of air
pollutants.
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3.1.2.2 Cellular Biology Laboratory

The Cellular Biology Laboratory was established for conducting research in cellular
biology focusing on the blood-forming and immunological functions of bone
marrow cells and their alterations by ionizing radiation. Research experiments
currently carried out involve cell reproduction, and tissue and cell culture work. All
the fume hoods in the building are HEPA-filtered. Although the filters are changed
according to a planned maintenance schedule, they are not routinely testgd This is
because the filtration system was designed in accordance with the orq& a,g tesearch
scneme to treat more hazardous emissions than have actually been re eéwd from
the facility. Presently, acids (i.e., hydrochloric, acetic), bases, buffgf ng‘“'chemldﬁ'ls to
prepare cell cultures, and chlorinated, nonc, '~rinated, and or&& ’ﬁ”sbi\zents are
used.

Ilj"!
In Rooms 515 A/B, culture tubes are prepared usmg“h hly dlluted nerve agent

working solutions. The nerve agents used at tJ e M‘%"@Mﬁ «fabun GB-Sarin, GD-
Soman, VM, VX, and Vx; these are organophosf mpounds, which are more
potent versions of the organophosphate peﬁ !ﬂde %ﬁ: y the agricultural industry
(Foreman, 1985). The fume hood in ;ﬁm is carned out has a charcoal

filter with an alarm that is activated 1‘1‘\» he g &y Iow is too low. The effluent is ducted
from the fume hood to a vent on the"‘qmof ¥Maintenance logs indicate that the
charcoal filter is leak- tested ddar’terly

,:11

Currem‘;lyn‘few researth activities involving air emissions are conducted at Animal
Hospital i!{AH 1), in comparison to past activities. In Room 212, dilute nerve agent
is further dllqped in a fume hood. The fume hood has a charcoal filter that is leak-
tested quarterly and an airflow failure alarm. A natural gas-fired boiler rated at 0.5
horsepower is located on the north side of AH-1.
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Animal Hospital 2

In Room 311, there Is a canister of krypton-85 (with a source strength of 3 curies) in
a fume hood from which aliquots are extracted for varlous experiments. There are
no controls on the effluent gas, which contalns small amounts of krypton-85,

Main Office and Laboratory

There are a number of active laboratories in the Main Office anq,J Laaoratory
Building (Rooms 123, 112, 110, 106), none of which have HEPA filters. qu only
small quantities of radiotracers and chemicals are used in ﬁp%&e ﬁ&.boraﬂwles,
emission controls are not installed. In Room 1086, small quantlt @s} é}%\ghly dilute
nerve agent are added to tissue culture flasks in a fumey W‘ ?« w 'igh Is charcoal-
filtered. ,“:‘“' e

'1(‘1 ,

t.lj ¢

ll ‘
m’p. y

small-Animal Housing Facility ﬂWm’l’u‘ijl’qnﬂj%{’]”h

sﬂj

Administration of highly diluted nerve agw % J solutions to experimental
animals is carried out in the front of t’?& ?ﬂqm ) of the Small-Animal Housing
Facility. The fume hood has a cha%{mal # lgﬁjr that is leak-tested quarterly and an

airflow failure alarm. "]ﬁj”r
)

)

u[ﬂuJ

o o Wl

Geriatrics | 1" i, i i
I ‘JJm(Vl

-_._

i ;! L
In the Geriatrics |, mn]ttynqﬂ‘erqﬁ, f§4 gas-fired steam generator that produces steam to
clean animal o Iesi t, utro W oxides and steam are released from a vent on top of

Y
the bulldi’w,, I It,g[
M 2
313 ,ﬁhvironmental Monitoring Program

g

No routine emlssions monitoring or ambient air quality monitoring is carried out a*
the LEHR facility. In connection with the SAN site characterization study involving
soil and groundwater sampling in the southwest corner of the site, ad hoc
meteorological and ambient TSP monitoring has been conducted for measuring
impacts downwind from the excavation of burial trenches and pits.
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3.1.4 Findings and Observations

3.1.41 Cateqory |

None

3.14.2 Category ||

None

~!Jﬂfd1}}g‘g;} .g;},,
i “““:’;:‘!r,e,
.'T?JMI ‘k"‘f)i“- 1{!”,
3.1.43  Cateqory lll I
"‘IUU n .m“n
ufﬂfm!ﬂ!}’ il
None .nmﬂﬂim e, ! Jé’f{ira.
Iw ﬁww
‘ﬂm LW“ i
3.1.44  Category IV J J;r‘,h
nnn,;m d i
1. Lack of assessment of LEHR air cLuath im@ lac{ of characterization of
air emissions at the LEHR facility prec ! sment of amblent impacts
of LEHR operations. Although thé% “ or atlon to Indicate that on-site
or off-site Impacts occurred frf.”: ,eif as or present operations, there are

no data to support or refute this aw;ftr\p fon.
-lﬂ”

Information gatheﬂ ﬁﬂ dtf Mﬁ gheygurvey suggests that air emissions from the
LEHR facilities 1‘,‘nc1>ﬁ‘{\'.dgnl1‘ cﬁ ‘nt and there Is little risk to the populace from
routine or. Ag ﬁﬂldem‘” gleases in view of in-place emission controls and
standard.,” uer fing ﬁ%ctlces However, small quantities of radioactive and
nonr qiloa‘&w Bétaminants are released to the ambient environment from a

LEHR bu| &jmgs A comprehensive inventory of these emissions has not
beéﬂﬁ;ﬁmptled
"!
Subpart H of the National Emission Standards for Hazardous Air Pollutants
(NESHAP) requires that radionuclide emissions be determined and that a dose
assessment be conducted to demonstrate compliance with dose standards.
DOE Order 5484.1 imposes similar requirements for both radioactive and

nonradioactive pollutants.
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Lack of routine efficlency testing of TPHRL filters. If damaged while In use,
some of the TPHRL charcoal and HEPA filters could potentially allow greater-
than-expected quantities of radionuclides and carcinogens to be discharged,
because these filters have not been routinely tested for removal efficiency
since Installation. The Survey Identified the following filters of concern:

® Room 709 - The five HEPA filters serving the flve fume hoods have not
been efficlency-tested on a routine basis since installation faecause
sampling ports had not been installed; and

(00 @
u '.'mh
®  Machine Room - The 16 charcoal filters have not begmu@ dpency -tdsted
on a routine basls since installation In 1982, Sta ’ laperating
procedures require periodic testing of fllters. ﬁ,mﬂ: hlr
.J Aﬂmlh UJ“ w
The effluent from the five fume hoods in Room s ex g usted from a single

vent without further treatment. The acll LE ]mroom 709 consist of
preparation of solutions for liquid scin ill: %n etec radioactivity resulting
in the release of nonradioactive arom: co u ds, and of laboratory work
involving the use of strontium, rad’mjw ﬁ Mltlum
cﬂ[

The efficiency of the bank of 32 Um ﬁ\ id 16 charcoal filters in the Machine
Room has not been test%ﬂ ce m?ta ation In 1982 because of the absence of
sampling ports. Thwﬂharcé% fIWA are the only controls in the Machine Room
for gaseous conwy In IHts. V\M out routine testing, there is potential that the
charcoal filtags, oditﬂ,, ffe saturated without being detected, allowing the
breakthrq%ff hﬁ}gase pollutants

" U [Py
Thel it Ebh filtéks in Room 709 and in the Machine Room were certified at
ins”‘])#t on to be leak-tight. A work order for the installation of sampling
ports It jRoom 709 and in the Machine Room has been submitted, but it has
not been funded.




3.2 Soils

e

3.2.1 Background Environmental Information

In general, soils at the Laboratory for Energy-Related Heult» Research (LEHR) have
formed as a result of alluvial deposition from Putah Creek over rocks of mainly
marine sedimentary origin--sandstones and shales. These soils are derived from
eroded solls and weathering rock (sandstones, shales, volcanic flow, and serpentine)
in the eastern foothills and mountains of the Coast Range. Variable‘pa’é‘terns of
coarse and fine surface soll and substrata textures reflect the past vg%‘mplty in
flooding and deposition of materials from a series of former smy, a]ﬁef“ﬁjstribu‘t&ﬂes
of Putah Creek. L :IJ‘ il f(m' s

q Wﬂﬂ i i

All the LEHR soil Is In the Yolo series with a surface tﬁextuw gﬂ che sLndy loam to
very fine sandy loam. The dominant upper subso ,mextdﬂu@ is sandy and the
dominant lower subsoil texture is gravelly Ioamyﬂ oy ud ¢ aracterlstlcs of this
soil are a deep, permeable profile, brown to It n co or, and good drainage

in both the surface and subsurface cross-se l ﬂf f "

ﬂﬂ]l [
Background soil concentrations in 'é‘ jw 'p(the LEHR for radionuclides and
chemicals used at the facility are not ané{[ ‘%W the LEHR, nor are most available in
literature. However, Myrid Berven, @lnd Haywood (1983), have compiled
background soll concen &‘hons"&mﬁ lW“Jrally occurring members of the uranium and
thorium decay seriq% ,,ﬁble @ presents radium-226, thorium-232, and
uranium-238 con tra M !‘1:5 in soil for California, the United States, and the
world. Vegem éﬂlancfj &Mrtain foodstuffs are indicators of radionuclide
contaminat; itgh therefore would be collected and analyzed as part of a
compre| @uwf@e en”«‘t]{nnmental monitoring program. As the LEHR has never
sample 'fff i,J‘lﬁ'cese parameters and no comparison with background values could be
presented, tHg,y are not discussed.

3.2.2 General Description of Pollution Sources and Controls

The major pathways for potential contamination of soil at the LEHR are the result of
past practices and can be divided into three broad categories. These categories,



[T

il

TABLE 3-3

BACKGROUND SURFACE SOIL CONCENTRATIONS
(pCi/ga £ 2 STD Dev)

Ra-226 Th-232 U-238

Location

Mean Range Mean

California | 0.24-1.3.10.77+1.0 { 0.30-0.76 | 0.54£0.45
u.s. ‘ 0.23-42 |1 1.1+048 | 0.10-3.4 |0.9810.46
World 0.49-1.98 0.79 0.22-1.31 0.65

Source: Myrick, Berven, and Haywood, 1983
a.pCi/g = 10-12Cl/g

Jf
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which will be discussed in this section, are animal waste processing and handling,
radioactive and nonradioactive waste burial, and chemical use.

3.2.2.1  Animal Waste Processing and Handling

In the 1950s, two studies bega:i involving feeding and injecting strontium-90 and
injecting radium-226 into beagles. Since the radioactive material is initially excreted
in the urine and feces of the animals, two systems for processing and hénd‘%pg these
wastes were designed.

The strontium-90 study involved feedmg 380 beagles diets cont@ ﬁ'ing *trontld’ﬂ'n 90
at different levels and injecting 46 beagles with strontlum 90 %} W dtmary 1961
through January 1969. During this feeding and mjectlon,;bé'ri d, gmﬁ for 30days
after ingestion or injection of the strontium-90 was d|§contrq% ;
housed in Animal Hospital 1 (see Figure 3-1). Thg ar%nal exey
and, via a pipe network, processed through tbe"’i'””:f";' Ve mp (]eatmer\t system. (For a
more detailed discussion of the Imhoff treatf{nl@nt Jslfy%tem, see Section4.5.1) In
§ﬁ ;m,lllchnes (mCi) of strontium-90,
t‘rﬁgmew 21.77 mCi (2 percent). The

and retamed as their body burdens a
remaining 98 percent was excreted“"fiih

the radium 22.6 wias dlscontlnued the beagles were housed in Animal Hospital 2
(see Figure 3- 1) The animal excreta were collected and, via a pipe network,
- processed through the radium septic tanks, seepage pits, and leach line. In total,
the beagles were injected with 6.129 mCi of radium-226, and retained as their body
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burdens approximately 2.302 mCi (38 percent). The remaining 62 percent was
excreted in the radioactive waste stream from Animal Hospital 2. The total
throughput to the radium septic tanks, seepage pits, and leach line and into the
subsurface soil was 3.827 mCi of radium-226 (Goldman, 1985). (For a more detailed
discussion of the radium septic tanks, seepage pits, and leach line, see Section 4.5.1.)

Since there is no evidence to refute the possibility that beagles used in the
strontium-90 or radium-226 studies were not temporarily placed in the othgrstudy s
Animal Hospital building, the two systems above could have har Nad both
| adlonuclndes Addmonally, records mdu.ate that trutlurn var m-48,

1ay also have been processed through the two treatmj&?’
v ’Hjin;g{ gt

\fter the beagles’ stay in the animal hospltal"“ﬂhey Jio%fere wgused in outdoor pens.
‘oil in these pens is covered with gravel lsi,lﬂ thed;pen "the beagles continued to
:xcrete radioactively contaminated urrm;j ﬁ.‘?ré_'es because of the biological half-

life of strontium and radium. The sdiﬁ%.;e j
ical Ralf-lives in bone for strontium- 90 and

that remained in the beagles. The biold ;'1“'
!
.adium-226 are 49 3 and 43: 3years, e spedlvely Over the quetlme of the prolect

iidogt P
unne‘hﬁ mCi) and was deposued on the soil. The other
;,-;(2 mCi), which were removed daily. The calculated
i f radium-226, over the lifetime of the project, was
cﬁ’-’kl ‘déthity was in the urine (0.5 mCi) deposited on the soil. The
inirid Mﬁ if of A activity was in the feces (0.5 mCi), which were removed daily
: 63). The radioactive feces from both studies were buried on-site in

'Sectlon 4.51).

trenches (s '

The dog pens cccupy an area of 2 acres. There are 4 x 109 grams (g) in 2 acre-feet.
Dividing the total strontium-90 and radium-226 activities released to the soil in the
dog pen areas by the number of grams in the top foot of soil in this area gives
concentrations above background of 0.5 pCi/g for strontium-90 and 0.125 pCi/g for
radium-226. Asshown in Table 3-3, the background concentration of radium-226 in

w
-
(4}



soil for California is 0.77 * 1.0 pCi/g. The current strontium-90 concentration would
be even lower, approximately 0.30 pCi/g, because of radioactive decay since the
completion of the study.

3.2.2.2 Radioactive and Nonradioactive Waste Burial

The LEHR facility and the University of California at Davis (U.C. Davis) buried
radioactive and organic chemicais in numerous trenches and pits at fhe lﬂ”E_HR site.

3.2.2.3 Chemical Use

The LEHR facility used various bulk chemicals mcl“ddi“}l’

ethyl alcohol, formalin, kerosene, wheat oi T,arqiﬂg;‘ﬁhih}ﬁarie " These chemicals were
i 1y
stored in the bulk chemical dispensing areaM %uthWest corner of the site (see

n.

Figure 3-1). The area consxsted of an oy:hgk 1 ﬂe@ ;roofed wooden structure with no

lil

-'Spiiﬁ ’f;ypical of chemical >torage areas may

ulsmn to control the fleas. Itis believed that the dip, when spent, was
dumped in the pen areas or the trash pits active at that time. These trash pits were
located in the southwest corner or scuthern border of the LEHR site. (See Section
4.5.1 for a more detailed discussion of the trash pits.) Interviews also indicated that
chlordane was used at the original U.S. Atomic Energy Commission (AEC) beagle
project site on the U.C. Davis main campus from 1957 until its closure in the early
1970s (see Figure 3-2). Chlordane was used at the LEHR from its startup in1960 until
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the early 1970s. Annual usage was reported to have been between 25 and
50 gallons.

3.23 Environmental Monitoring Program

The LEHR has not conducted and does not conduct environmental monitoring of
soil, vegetation, milk, or foodstuffs. [n 1984, an initial assessment study of the LEHR
site at U.C. Davis was performed by Rockwell International (Speed and Badger,
1984). Soil samples were taken and analyzed during the study. However mterwews
with San Francisco Operations Office (SAN) personnel concermng thé”loltatlons
Sampled and actual media sampled raised questlons about the a.pl ropmateness and

3.24 Findings and Observations

3.2.41 Category |

None
3242 Cateqory |l
None

3.243

trenches) may be contaminated wnth organic compounds and radioactive
wastes. . These constituents could be a source of contamination to the
surrounding environment through surface water, groundwater, and wind
transport.

Bulk chemicals including acetone, ethyl alcohol, formalin, kerosene,
chlordane, and possibly others were stored at the bulk chemical dispensing
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area. This area consisted of an open-sided, roofed structure with no
impermeable base. Chronic leaks and spills typical of chemical storage areas
may have contaminated the soil. The dispensing area was in use until May
1987.

There are also trenches in the southwest corner that were used for radloactive
waste burial and possibly for organic chemical waste disposal. In time, any
released contaminants may have contaminated the subsurface solil. m}’x
""11’-

A SAN-funded groundwater and soil sampling program is curre t(y Wr%fe,r way
at the LEHR. Groundwater samples are being analyz&«g f‘e#r org"%ics,
chlordane, metals, and radionuclides. However, no soll samﬂi{‘m@mm this area
are being analyzed for organics or chlordane. .qmﬂ%mfg‘lq; R *},,[
Pt

During the Sampling and AnaIySIs phase of the Su]y A y, sHH# gas samples will be
collected from the southwest corner of the L‘@WW&W% d énalyzed for volatile
organic compounds as an indicator of ché ptammatlon Also, soil core
samples will be collected and anawﬁ

W

ﬁd ﬂi de@ermme the presence of
radioactive and/or chemical contaﬂ&ﬂj

njﬂo
fet B,

H, In
L “M
Possible chlordane contamlnatnor\k@f SJ“T Soils in the dog pen areas at the

LEHR and the U.C. Daw%, ain cam (i.e., the site of the original AEC beagle
project) may be oﬂ&tam q u |th chlordane. This residual chlordane
concentration cau;d g@ntam) ate the environment through surface water,
groundwat%mnd W d wahsport

,)" 11”n T“ i
IJIIM( i !!J f
Chlor ﬁne

,l

_f”

.‘ f@‘ﬂmed in the dog pens to control fleas. Additionally, the
be; @es"’iﬂere Mi{pped in a chlordane-water and chlordane-kerosene emulsion.
The‘%&“ 'when spent, was dumped in the pen areas or the trash pits active at
that tlh’]ﬁ Interviews with site personnel indicated that chlordane was used at
the orngmal AEC beagle project site on the U.C. Davis main campus from 1957
until its closure in the early 1970s. Chlordane was used at the LEHR from its
startup in 1960 until the early 1970s. Annual usage was reported to have been
between 25 and 50 gallons. Chlordane is an environmentally persistent
chemical and may have become concentrated in the soil of these areas.
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A SAN-funded groundwater and soil sampling program is currently under way
at the LEHR. Groundwater samples are being analyzed for chlordane.
Yowever, soll samples from the LEHR dog pens are not being analyzed for
chlordane. Additionally, no soil sampling is being performed at the U.C. Davis
main campus site.

During the Sampling and Analysis phase of the Survey, soil sanples will be
collected and analyzed to determine the presence of chemical contarq{natlon

3.24.4 Cateqory IV

a=E

exemption from preparing an Annu I pf ental Monitoring Report,
allowing the LEHR instead to prepaf@] A"Qrﬁ ua Enwronmental Summary.
This exemption was granted un@ﬁiﬂg'”ff 9,0vnsnons in DOE Order 5484.1,
However, the exemption does rqq't eh‘%nate the requirement to monitor or in
some way assess the envnronmenté ’X pacts from LEHR operations. Currently,
a SAN-funded site study ﬁnd charggtehzatlon plan is being implemented. The
present phase is a groundm;qﬁfﬂand soil sampling program that is directed
toward mvestngazl;mg l“e epvn 'nmental impact from the LEHR's inactive waste

disposal snte:, and péfs,‘t opéj*attonal practices.

J q’l |

'I
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3.3 Surface Water

Background environmental information for the Laboratory for Energy-Related
Health Research (LEHR) at the University of California at Davis (U.C. Davis) campus is
presented in the form of a discussion on hydrology and surface-water supplies, uses,
and distribution. A general description of pollution sources and controls Is then
provided for sanitary, industrial, and stormwater systems at the LEHR. Current and
historical environmental monitoring programs and studies are discussed fqr nearby
surface-water bodies as well as on-site wastewater sources. Finally, the gat&gorlzed
findings and observations noted by the Survey team for the surface-wa@e}‘ dislclpllne
are listed and discussed. il e

3.341 Background Environmental Information

3.3.1.1  Hydrology

Geography and Topography O ’ﬂ[]n
nﬂ Pf{m
The City of Davis is located 15 miles wé@{“m% m nto and 72 miles northeast of
San Francisco at the intersection of Iﬂt‘ rstﬁﬁ f and Highway 113 North. The main
campus of the University straddles th “i!}'( lomgolano County line with most of the
University land located in Y&if County 'me campus is bordered on the north and
east by the City of Davnsﬂ}ylﬂBon}dﬁ Pg;ﬁfﬁhe west edge of the campus are agricultural
fields in Yolo Countyqii hq, $outh' border, along which the LEHR is located, is
formed by the Yq Ws«:l%ﬁﬁw }jhty line and the South Fork of Putah Creek.
’Jdm ﬂ%j [

pri %&f H‘%m‘tural land in the Sacramento Valley, the campus and the
s ﬂprm dilﬂeveloped island in the middle of agricultural fields. Although
5> 'herally considered flat, the elevation ranges from 60 to 125 feet within
the City of Daws limits (George S. Nolte and Associates, 1983).

Situated oy

Runoff from some 600 square miles of mountainous area collects in Putah Creek,
and runoff from about 60 square miles of hilly area collects in 6 small streams to the
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south (Thomasson, Olmsted, and Le Roux, 1960). The runoff occurs largely as flash
floods, and in most years the low summer flows are all diverted for irrigation or are
absorbed in the valley area as groundwater recharge.

Hydrologlc Features

The principal nydrologic features of the Davis campus are the South Fork of Putah
Creek, the Lower Cache-Putah groundwater basin, and the deep confinf\d aquifer,
Putah Creek Is discussed below, as It is the sole surface-water body in the viqnmty of
the LEMHR. The Lower Cache-Putah groundwater basin and the de@b“whfined
aquifer are discussed in detail in Section 3.4. '|‘¢,;fai.ii'4' 411 s
The South Fork of Putah Creek, the principal surface- waw’ fmturycﬂaf thé region,
meanders along the southern border of the Davis campus, df*{pi,tfhb layee on its north
bank forms the southern border of U.C. Davis and of" EHR Putah Creek heads
in the St. Helena Mountains, flows eastward mté“ﬁ ﬂlbmiﬁff Lake Berryessa, and
ultimately spills into the Yolo Bypass, as shown qlalg » 3.3,

II.
Putah Creek splits into north and soutk\ i ,m f Highway 113, as shown on
Figure 3-4. This split originated in 1‘@ W % n“far ers dug a new channel south of
the existing creek, creating the South'f) ? wa Putah Creek. Over the years, the
South Fork naturally wndene&"carrymg a Jf’eater fraction of the flow every year, In
1948, the U.S. Army Corpsi ot Endl’ en et redged the South Fork and dammed off the
North Fork west of Hig Hqu’J 13, 'vﬁ" ing the South Fork the only through-channel
(George S. Nolte Aﬂ%cla} s'as‘ 1983). The North Fork has undergone some
significant chamg Ls ce bu’éi% dammed off from natural flows. Farming east of the
campus haa gra h Vliigroached into the channel area and has effectively filled in
the old. d!ﬁ nmel ﬁ% North Fork is now considered a eutrophied or “dead” creek,
although»wﬁh“extensive and diverse arboretum has been developed along its banks
on campus,’ qn,d U.C. Davis has converted a portion of the original channel passing
through campus into a landscape impoundment.

3

Flow in the South Fork of Putah Creek is regulated by releases from Monticello Dam
and the Putah Diversion Dam, as shown on Figure 3-3. By law, a minimum flow of §
cfs must be maintained at the Davis gage of the creek. However, data obtained
from the California Department of Water Resources indicate that the flow at the
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Davis gage has ranged from a maximum of 17,00 cfs to a minimum of 0 cfs for the
last 10 years avallable (1974-1984) (California Department of Water Resources,
1987). The South Fork also receives effluent from the campus sewage treatment
plant (§TP) via a pipeline from the plant. During parts of the late summer, no
stream flow exists upstream from the University outfall, and the campus effluent is
therefore the only source of flow in a limited stretch of the creek (George S, Nolte
and Associates, 1983). Apparently, water from the creek is withdrawn for crop
irrigation by farmers downstream from University property and slﬁmlficant
infiltration of effluent also occurs during those periods. Evidence of th s«mff’ﬂtratton
and withdrawal of effluent from the creek is that during these lo’W,ﬂow ;;Serlods
flows diminish downstream from the plant and eventually dlsagwar wtthm Hitew
miles from the outfall (George S. Nolte and Associates, 1983). J’?Hﬁt@”é\s ‘af Putah

1”!;

Creek are discussed further in the following section, J{]W” en,,
m”mwpm
The Putah Diversion Dam diverts water to the Putah slsr h Ca h,al primarily for use
in Solano County. However, the University purchw ]‘“”Wﬁﬁ! fraction of this water
for agricultural irrigation, The approxlmatéqnlro M ’mhe U.C. Davis turnout from
the canal isindicated on Figure 3-3. ﬂJ *IIMJWW dﬂfh@,

Wl
Putah Creek has been known to “% @ iﬁk ghrgundwater as well as receive
groundwater discharge. Upstream frop‘w } "LE iR, the seepage gains and losses
along Putah Creek downstre&m from tf}e agmg station near the Town of Winters
from 1932 to 1952 rang d from gl”ma‘g“g”am of 8 or 9 cfs to a net loss of perhaps 25 cfs
during such times as w erim this a}fhount was available in the creek. During 1948
to 1952, the esth}mgﬁd Q ﬁﬁﬂﬁ yearly groundwater recharge from the creek was
13,000-14,000.; et, whlereas in 1941 the net groundwater discharge to the
creek was @pou#h m Ugere-feet. Under optimum conditions of greatly lowered
water Iq\ﬁéi{s ahd regplated flow in Putah Creek, the potential recharge from this
channel s} $3t fmated to be about 25,000 acre-feet/year (Thomasson, Olmsted, and Le
Roux, 1960§.A.,;§.ecent information obtained for the gaging station on the Old Davis
Road bridge over the South Fork indicates that the gage height has fluctuated from
0 - 23.05 feet from October 1974 to January 1987 (California Department of Water
Resources, 1987).
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3.3.1.2 Surface-Water Supplies, Uses, and Distribution

U.C. Davis currently has three classifications of water supply needs, consisting of
agricultural water, utility water, and domestic water. These needs are met by three
separate sources of water: surface water from the Solano Project, groundwater
frorm shallow-intermediate-depth aquifers, and groundwater from a deep-aquifer
system. Groundwater supplies and uses for both the LEHR and U.C. Davis are
discussed in detail in Section 3.4.1. Information pertaining to surface watey is given
below.

Surface-Water Supplies and Uses

In compliance with Public Law 92-500 Section 303(e), the Wraxeg Qualﬁ;y Coutrol Plan
for the Putah Creek Basin was adopted by the Regtona[Water Qt.mhty Contro! Board
(RWQCB), Central Valley Region, in 1975. This plan coﬂdi[ﬂlers emstlng water quality,
defines beneficial uses, and establishes specnfud“%ﬁ'ﬁ,& ;.\:GS that will ensure the
protection of these beneficial uses George @(,,Nof%qand hssocnates, 1983). The
beneficial uses defined in this plan for botﬂmﬂh,e g%xﬂna%ater and surface waters in
the Putah Creek Basin are presented in WW“’ !}nm,1

'iﬂh‘ ) Ay,
14‘1 “U i,

Surface waters from Putah Creek are cdrd?nttwhsed only for agricultural purposes at
U.C. Davis, as discussed in theﬂ’fpllowmq séétnon No surface waters are currently in
use atthe LEHR, asno a%rg’cultuf&t wgwr is utilized at the facility.

U.C. Davis has a, ﬁantr‘qﬁt wpltb the Solano County Flond Control and Water
Conservation | 1 ruc’é (SCF@WCD) for the delivery of surface water from the Solano
Project. V\fgter" #,, "'@mm from a controlled release from Lake Berryessa behind
Monticq&]‘

where &' m]a wr portnon of the water is diverted to the Putah South Canal. Water for
the Umvers#ty is pumped from the Putah South Canal, and is diverted to University
storage facilities located on the agricultural lands west of Highway 113. The Solano
Project is operated by the Bureau of Reclamation under a water rights permit from
the SWRCB (George S. Nolte and Associates, 1983).
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The quality of the Solano Project water is good for agricultural uses. The major
constituents indicate that it is generally a calcium-magnesium bicarbonate water,
low in both total dissolved solids and hardness. Based on the data summarized in
Table 3-5 for Putah Creek, no significant variations in water quality are apparent for
the years 1970-1975. No data are available regarding the concentrations of
chemical substances or radionuclides in Putah Creek.

The landscape impoundment on the U.C. Davis campus (North Fork of Putgh Creek)

Associates, 1983)

Surface-Water Distribution

‘Putah South Canal into a pipeline.
ﬁ,
dge bf campus. At its terminus, the water

can be stored in a 70- -acre- foq’fr reservg.nrlgér diverted directly into the agricultural
i ‘1..15!5,. gt

a smission system consnsts of a plpe network

,:ns calised by varying water supply and demand rates. Both
ﬂ“ﬂwater supplnes are available to most, though not all areas

1983). Area ﬁs:s;grved by only the surface water or well water distribution systems are

also identified on this map.
A portion of the agricultural water demands is also met by groundwater.

Groundwater deliveries from the shallow-intermediate aquifer are made from a
series of 20 wells ranging in depth from 250 to 600 feet. The wells, which are
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generally more than 20 years old, discharge directly into the field distribution
systems. Thisis further discussed in Section 3.4.1.3.

Historically, the principal objective in operating the agricultural water supply
system is to use the entire 4,000 acre-feet of surface water. However, the capacity
of the surface water distribution system in certain areas during certain times of the
year is inadequate to totally supply high-demand crops with water, and local wells
" are therefore used to produce supplemental supplies when needﬁd The
agricultural water demands from 1971 tu 1982 are summarized in, "&
Average water usage for agricultural |rr|gat|on is approxamate,L ";;_.i

iy

by wells. Dramage throughout the agricultural land is poor and
little runoff or reuse of excess applied water (George S. Nohf;({rH |

ofite

3.3.2 General Description of Pollution Sources anc“?a

Wastewaters produced from the LEHR at U. (l J:%aw&-’lpan-be grouped into three
1

categories: sanitary wastewater, mdustrlalldn?l' ﬁteWﬁ er'(containing both chemical

lﬁmwater The sources of these

and/or radiological contammants) W b
~ddjsposa| methods are discussed in the

i,
i
.ijﬁ,.x.

wastewaters as well as theur treatmi n
following sections.

3.3.2.1

( 'rigﬂ -300 ‘Qunldmg locations at the LEHR are shown in Figure 3-6
JW- sewer line hookups for each bulldmg Major sources of

Some indusfﬁl@l wastewater also enters the sanitary wastewater stream. This is
discussed in more detail below.

3.3.2.2 Industrial Wastewater Generation

The majority of industrial wastewater generated in individual laboratories at the
LEHR are segregated according to waste type and held for collection by U.C. Davis
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TABLE 3-6
AGRICULTURAL WATER USAGE SUMMARY
Year Well Water Surface Water Total
(Fiscal) (Acre-Feet) (Acre-Feet) (Acre-Feet)
1971-72 1,394 3,885
1972-73 1,225 2,934
1973-74 876 3,407
1974-75a 1,232 3,602
1975-76b 1,678 4,752
1976-77b 968 4,530
1977-78 374 2,745
1978-79 405
1979-80 535
1980-81 599
1981-82 441
Average Water 884
Usage
Average Percentage 20‘%’
of Water Use i

i
Source: GeorgeS. Nolte ar\qd(\ssocsa'ges, 1983

a Construction of Hi ﬁ“‘
east of Highway 11:

b Drc»ughtyearﬁqb )

y1 1 'aneased the acreage of irrigated land. Land
-3 W és |rrlgafed exclusively with well water.

1

| H yw}’lﬂiuua, o |
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Environmental Health and Safety (EH&S) personnel. According to the laboratory’s
safety manual (UCD, 1986), no industrial wastes are to be disposed of down the
laboratory drains unless prior approval is received from EH&S, as the drains are
ronnected to the U.C. Davis biological STP. Substances permitted to be disposed of
down the drains include buffer solutions, non-metallic salts, dilute protein
solutions, sugars, and acids or caustics neutralized to pH 5-9." For radioactively
contaminated liquids, the following guideline is used:

If CPMgkg + (CPMgyg)t > CPMyq then the liquid is considered to be radioactive H}“& |

If CPMgkg + (CPMgka)t < CPMy g then the liquid is considered to be nonradloémw‘g "
i i
nﬂ*ua Lr{

where CPM = Counts per minute, BKG = Background, and LIQ = Ltqunithl ]qlb'})?
”” ”‘b\" nlz ,“!'

Liquids are counted with a gamma well or liquid scmtnllat@#ﬂw wquntefh jin the above
determination. Non-toxic liquids (i.e., water, soap,, mll m@*ém) meeting this
criterion can be dispnsed of down the drain; otherm‘ﬂ mdsnrlgpust be treated as
chemical waste. Upon pickup of radloactwe I| %] Uw}ms from the individual
laboratories, U.C. Davis EH&S staff assess t |mpact of disposal via the
U.C. Davis STP from an emissions Stdﬂdel% U |s basns, up to 1 Ci/yr may be
disposed of through EH&S via the STP ’WEUJ}J %@g This is also in accordance with
the limit set by the U.S. Nuclear Re@%l?t M Commtssnon (NRC) for sanitary sewer
dispasal of radionuclides. The methot of 1azardous chemical and radioactive

Fﬁ‘mu
waste segregation and dtspo& ilnfare dISCPSSéd in more detail in Section 4.1,

g Sy g
In addition to Iaboraﬁééi tes4 o) W’\er sources of industrial wastewater discharged
at the LEHR lnduﬁ@ it gl

4;

Jﬁammﬂfm”

/
QMM’@Q&blowdown and

My,

types of equipment.
Discharges from both of these sources are currently sent to the U.C. Davis STP.

Potential sources of contamination remain as a result of the past generation of
industrial wastewater. These sources include contaminated plumbing and sludges
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possibly remaining as a result of domestic septic tank system usage prior to the LEHR
connection to the U.C. Davis STP; contaminated plumbing in Animal Hospital 1 (AH-
1) due to strontium-90 wastewater flowing to the Imhoff treatment system; and
contaminated plumbing in Animal Hospital 2 (AH-2) due to radium-226 wastewater
flowing to the septic tanks, seepage pits, and leach line. The historical operation of
each of these wastewater treatment/disposal systems is described in Section 4.5.1.
The potential for continuing releases from these sources as a result of current

operations is discussed below.

a)

Domestic septic tank system plumbing o o
P U Sty "‘x“ i
e

The six domestic septic tank systems identified in Sectlcmj, 5.
to receive all liquid wastewater from the LEHR; i;&*k’cj\ept thaﬁ which went
to the Imhoff treatment system or to the rad _‘ Mhl,’!ﬁ septlc tanks,
seepage pits, and leach line, prior to its comjré tlon ’(;q the U.C. Davis STP.,
This connection was estimated to h v&} ”’H}ﬁ,n‘:ﬂ%pleted in 1971, when
the LEHR lift station was built. TW f ns to the STP were made at
the junction of the septic tanks % re% sgame of the same piping is
now used to direct wastew‘é’iﬁ ﬁ%ﬁ %) STP This piping may contain

chemical or radioactive s!ﬂhstaﬁ that previously went to the septic

tanks, either in the form of sh.g elﬁ on the walls of the pipes or in fixed
(radloactlve) con'é’é’mlnatloq peC|f|c areas where this potential is

CHi

WH,?T& located west of the Imhoff Building (Building
,- fc wélhl)rewously connected to the control dog cagesin AH-1

; l-j !“"M%‘ry and floor drains in western AH-2. Af’cer the stron‘uum-

of}he radium-226 septic tanks (e.g., that which occurred in 1985 and is
described in Section 4.5.1) may have caused contaminants to back up into
septic tank Number 2 and contaminate plumbing now leading to the STP.

Septic tank Number 4 from the Pathology Office and Laboratory

(Building H-217), which received all wastes from the building, including
wastes from the X-ray room (Room 418A) which may have contained
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b)

’Jtl

N

‘\1

washwater, film developer, and fixer (containing sllver), During the
Survey, a surface depression was observed In this area, and a tree
growing in the area died a few years ago, possibly as a result of
subsurface contamination.

Septic tank Number 6 from the Main Office and Laboratory (Building H-
213), which may have received chemicals from Room 112 (l.e., the
biochemistry laboratory, previously the inorganic chemistry lagpratory)
and other laboratories in the building, as well as from thewi&hanical

room of AH-1, “f[ i

,Jii‘Q”wW o

Septic tank Number 7 from the Imhoff Building ‘uildi%"ﬂ' 744); Rooms

322 and 323, which was possibly used for the |abi %Wj i slﬁ'lqis and for the

lavatory. Although the laboratory sink dr ns Ir*i”(lw “322 have been

capped, the lavatory in Room 323 is ?ﬂ il i fhe building is not

connected to the STP. Therefore, m b W( is considered to be
e

active, , Hm
aﬁ f“ W muﬂju-
” %ﬂ Iy
"ﬂm

Most of Building AH-1 ( Build% I-q 219) is no longer In use except for

office and Iabor{até@mfpace RCursentIy, Rooms 201 and 202 are reported

AH-1 plumbing

to be in usexﬂmé fi} ggﬁ'ﬂtams a lead/bismuth generator. The water
supply to tH P iﬂ‘ln%‘hds not been shut off, but all the valves leading to
the | IMM tregm W 'system have reportedly been closed. Although the

he Imhoff treatment system have been temporarily

draf«ﬂ% ng t

mk trn&%e of water still enters the Imhoff sump from one of the
v;ﬁp influ it lines. The source of this water is not known. The sink in
R&bom 203 did have a supply of water; a constant flow was not present,
h&!{vever According to site drawings (Koblik, 1962), this sink leads to the
Imhoff system. The plumbing leading from the Imhoff system to the
leach field has not been capped; hence, uncontrolled releases to the
leach field may still occur.

As previously stated, effluent in AH-1 went either to the Imhoff
treatment system or to septic tanks Number 6 and 7 in the past.
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c)

Currently, all wastewater Is belleved to be routed to the STP. The sources
of this wastewater Include sinks, the shower and lavatoty off Room 215,
and the strontium-90 control dog cages in the western portion of AH-1.

Drains from cage rows A-F, which were used to house dogs used in the
strontium-90 study, and the floor drains in the cage room (Rooms 2004,
B, and C) all lead to the Imhoff treatment system. They reportedly
contain “fixed” radioactivity from past discharges of strontiugy 90 are
affixed with “radloactive” labels, and are temporarily C%ﬁ q The
orlginal, portable cages in AH-1 are the most cont inaf@ﬁh,hand
previously contalned different drains. Plumbing In 1; @U ﬂitdlng Eitast
iron and polyvinyl chloride (PVC). The cages in AH-1 h W‘ @lﬁ#m;used for
other experiments since the strontium-90 study.: 4(1]&?"11%\ ']ﬁi' ]r.::‘
. ol utlh

In addition to being used for the stront uml-u 1 ‘nAH -1 was also used
for recent studies using americ:lJ W M{%" n um 241, with the
potential to contaminate the flo d mm P lumblng The plutonium-
241 study, using 2 mci, began In.: and was later moved to the
Toxic Pollutant Health R % %ﬂgtory (TPHRL) (Building H-299),
Excreta from the anlmals pk f){%were collected, but washwater went
down the drains. Plutonium lﬂ d americium were processed through
the Imhoff tanks"ﬂmd conpam}“nated tank Number 3 (5,000-gallon
capacity; see w&‘tlon@l 6ther substances that may have been used in
AH-1 0 AHID Mfﬂ‘l de tt@fbium 169, vanadium-48, and tritium.

m' ] vﬂ

]
Thev ‘w l‘Jm 9 éi\ﬁd other possible contamination that may be present
Wthe M W‘P% of AH-1 may become mobilized if strong acids or bases

i ,," ar adde [fto the piping. This may occur via facilities that are still in use in

F.H -1, or outside AH-1in lines having cross-connections to the STP.

T,
"Jl"‘-'f,

AH-2 plumbing

Building AH-2 (Building H-218) is still used as an anima! hospital, and
nearly the entire building is in use. The building was previously used to
house dogs used in the radium-226 study. Radioactive wastewater from
the dog cages in Room 310 was piped to the radium-226 septic tanks
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(shown on Figure 4-4), seepage plits, and leach line. Other sources of
wastewater were routed to septic tanks Number 2 and 5 for the west~rn
and eastern portions of AH-2, respectively. A possible connection o0 a
third septic tank Is Indicated on a facility plan (Koblik, 1962) for a
nonradioactive line from the dog cages. The valve from AH-2 to the
radlum-226 septic tanks Is now closed but the lines are not permanently
severed or capped.,
h
Building AH-2 Is now connected to the U.C. Davis STP. Thi ycgt"mectlon
has three sources: one is the plumbing which former| ,,,flowédi ke the
radium-226 septic tanks; the other two are from thq,]g]wea&f{pf AH-Pand
AH-1 which formerly went to septic tank Number 2. f ’m Iplines and
cages in Ak-2 were tested by flushing water thnqﬁw&h the ﬂﬂes leading to
the STP; no significant radioactivity was re orte%d,p“mgn water samples.
The radium-226 septic tanks were sampled i ﬂ[m 85 hﬂ,connection with an
overflow Incident (see Section 4.5, 1€ Wlm }cated the presence of
radium-226 in the tanks as followl}ﬁ m[’mﬂlﬂj nfﬂfm"
I

iy, 0
«Jﬂm! | ,ﬂ“f ﬂm K
iy U, Yy
'"ﬂmpdl 1226
Sample Location L #20) Collection Date
tfl}lm,' %/ln
East tank ,‘ww&_ JJ”_,!UM m @ 40 + 0.04 11/29/85
West tank il e Jﬂfuﬁ;ﬁ’l 45 £ 0.2 12/3/85
N 11' e -
Background ﬂmﬁw 0.05 £ 0,02 11/29/85
vvate(“uhu

“ ﬂm}‘
M llu

. nﬂ* [,]W;ﬂq
o Iillﬁ@’i"ﬂ'*a. Uh’t
‘w le EPA ﬂ!rinking water limit for radium-226 is 5 pCi/L (Owen, 1986).

ndymore liquids should have flowed to this system. Water is still supplied
to AH-2. Itis industrial water, however, and not suitable for potable use.

It is believed that 6.129 mCi of radium-226 was used in the study, and

3.827 mCi went to the septic tanks, seepage pits, and leach line. Room
302 was formerly utilized for necropsy of dogs used in the radium-226
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and strontium-90 studies. Currentl tudles are being done on non-toxic
aerosols in AH-2, Krypton-85 Is e only radioactive substance In use.
This involves a 3-curle source which Is used in experimental aliquot
distribution. Cages previously used to house control dogs have recently
been utilized to house dogs employed in other experiments. In
conjunction with ongoing activities in AH-2, there is a potential for acids
or bases to be released to the drains leading to the STP, and to mobilize
any contaminants (e.g., radium-226) which may be present as Wesult of
past activities. Although personnel have been made awarem }J“( s, some
sinks in the bullding were observed not to be Iabﬁ @q to ‘vq;mind
employees of this danger. "3"1" "' L
I

H ['”l"'j b
| iy
3.3.23  Stormwater Runoff \ ‘w]d?f][ !

i,

fy, g
Significant quantities of stormwater runoff are % gm both paved and
unpaved areas at the LEHR during rainfall, WW&@M@S observed to pond in
various areas of the facility, due largely t th [I ela%i flatness of the fand. As
described in Section 3.2, two main areas of mﬁhj || contamlnation exist on the
LEHR site where stormwater may p ck % Jnants These potential sources

T

include the southwest corner of the e chemical dispensing occurred in the
past, and the dog pen area. Stormwawﬁx{vas observed to collect near the Imhoff
Building (Building H-214), es% ally in he northwest corner. LEHR personnel have
indicated that water I ﬁkgis in t r“ﬁ“ s at the Imhoff Building increase when it
rains. No leak- testin ﬁ'fesg tanks has ever been performed to assess their
integrity. lwp Wl T{ mjbf"-.

m ! wwt

% W ustrial Wastewater Treatment
f/

g

" j

As previd‘@m&/ discussed strontium-90 and radium-226 wastewater historically went

to the lmho‘ﬁﬂjlrtreatment system, and to the radium-226 septic tanks, seepage pits,
and leach line, respectively. All other sources of wastewater went to the domestic
septic tank systems. The influents to the Imhoff treatment system and radium-226
septic tanks have been shut off and all domestic septic tanks (except Number 7) have
beenabandoned.
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Since 1971, the LEHR has been connected to the U.C. Davis STP. All sanitary and
industrial wastewater, except that segregated and picked up by U.C. Davis EH&S
staff, as well as some stormwater, Is now directed to this system as shown on Figure
3-6).

Prior to the construction of the current STP (and prior to the LEHR), a primary
sewage treatment system (Imhoff type) was used east of the Cobalt-60 Irradlation
Field at the LEHR, at what is now the U.C. Davis raptor center. This system was
abandoned in 1949, and the current STP at U.C. Davis began with the cor‘i‘ i ruction
of a 2.16-mgd trickling filter plant serving the Davis campus. At the tif% g. plant
effluent was chlorinated and either pumped to a million-gallor ﬁw ge re ﬂryolr
for reclaimed-water irrigation or was discharged to the South I—“ %’Hah Creek
by gravity flow. In 1970, the facilities were expanded miwclu 1: new 2-mgd
activated sludge treatment process, bringing the total a npla t capacity to
4.16 mgd with a peak load capability of 5.5 mgd. Mos‘l‘ﬂ as‘.te1 er’ﬁeclamation was
discontinued in that year because central caiy ﬁ sigh had pushed the
agricultural fields beyond the service area. P ‘W@ eé Mﬁed water is used only

for irrigation of landscaping at the campa{J m eo be S. Nolte and Associates,
1983). Ay Jﬂx ﬁf{f Wﬂmmw e

A schematic flow diagram of the STP gﬂn rer@ ed on Figure 3-7, Under the present
mode of operation, the actlvqted sludge%ﬂ tem recelves a constant flow of 1.0 mgd
and the trickling filter rec iv i flowi in excess of that amount. The current peak
flow is about 3 mgd, w ’ he av@ “at 1.8 mgd. The combined effluent from the
trickling filter and ac’@ U\Mu ge sys‘rems flows by gravity to the chlorine mixing
structure wher IU r“ ﬁ hjected based on flow and rapidly mixed for
disinfection. 'ﬁf w%?nt s stem cannot adjust to variations in chlorine demand,
however, o ol 1aintair\ precise chlorine residual control in the effluent. In
additiotyJ no };ﬂkovtsn fs for dechlorination exist in the disinfection scheme. Sludge
produceéufﬂ” m both the trickling filter and the activated sludge plants is pumped
first to anae%bic digesters, and then to sludge drying beds for thickening. Sludge

from the drying beds is disposed of at the U.C. Davis sanitary landfill.

3.3.2.5 Stormwater Control

In the past, stormwater from the LEHR was controlled with dry wells, which were
subsurface rock-filled holes or trenches. One known dry well is believed to have
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ul

been located between the Clinical Pathology Building and the Feed Mix/Specimen
Storage Building (Buildings H-215 and H-216, respectively). Locations of other dry
wells are not known, but the Survey team was told that another dry well was
located near the Washdown Pad (Building H-291). This has not been confirmed,
however.

Currently, the LEHR uses a series of catch basins, culverts, and ditches for
stormwater management South of the Clinical Pathology and Feed Mlx/ﬁfpec:men

I8 !‘w‘pters aliitch
that flows south to the South Fork of Putah Creek. There was n )ﬁ "Wlng water in
this ditch, but standing water did occur after a heavy rat %’m Thn‘s' Aump receives
stormwater from the southwestern portion of the LEHﬂ
ihi; N
A cement drainage culvert is located betwee tHd{j%émﬁpwldmg H- 212) and the
Annex (Building H-290). This culvert rece;ve iy orrﬂh@ter from the surrounding
paved areas and discharges to a ditch thaﬂs,mr @l% thé fence along the northern
border of the LEHR, as shown in Fugure @“’ﬁ‘fﬁg%‘&water in the ditch flows westward
to a culvert at the northwestern cornﬁr o##{h{éLEHR property, where it flows south

ch discharges to a culvert west of the

from the sufrgu ndmg paved areas and the dog pens flows to these catch basins.
No stormwater control was observed near any of the buildings east of the above

area. Stormwater runoff from the paved areas surrounding these buildings is like'y
to run off te the unpaved areas and infiltrate into the soils.
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333 Environmental Monitoring Program

The LEHR has no program for periodic monitoring of discharges to surface waters
(i.e., the South Fork of Putah Creek). The only monitoring performed on a regular
basis is that for the U.C. Davis STP National Pollutant Discharge Elimination System
(NPDES) permit, described below. The STP services all areas of the campus except
the primate center, which has its own package treatment plant. Sporadic surface-
water monitoring that has been performed nearthe LEHR is also discussed felow.

1 3.3.3.1 NPDES Monitoring

The U.C. Davis STP was issued NPDES permit number CA0077895‘ ) the California
Regional Water Quality Control Board Central Vailey Re 0' :on Abnl 27, 1979.

These are:

R-1: At1-80 bridge
R-2: Atlow water bridge on Old Davas oad

These locations are also shown in quum 3 4. A third location, R-3, was required
until the last NPDES pem‘*i‘t was vs,sued in 1984. It was located further downstream
in the South Fork of F’Litah Cr@ek at Mace Boulevard. The NPDES sample collection
methods were obsﬁet*ved a’c the Sutfall. The sample was collected approximately 10
feet below the out'f-‘ plpe i a small stream which discharged into the South Fork
of Putah Creek '0 to 75 teet away. A small amount of foam from an unknown

source. was present ih the stream near the outfall, and the odor of chlorine was
prevalent._u At location R-1, clear, flowing water was observed. Location R-2, 100
yards dowﬁ'sf,’ream and east of the Old Davis Road bridge, is in a marshy area.
Sampling methods at these two locations were not observed. All NPDES analyses
are done by the employee who collects *he samples and are performed at the STP;
therefore, no sample chain-of-custody paperwork is initiated.

A list of the NPDES permit requirements for the effluent discharge is given in Table
3-7. A summary of the NPDES Discharger Self-Monitoring Report for the last 3
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TABLE 3-7

NPDES EFFLUENT LIMITATIONS FOR DISCHARGE
TO THE SOUTH FORK OF PUTAH CREEK

30-Day | 7-Day | 30-Day | Daily
Average | Average | Median |Maximum

Constituent

5-Day BOD, mg/L
Summera 0 15 - 25
Winterd 20 30 - 50

Sample
Type/Frequency

24-hour Composite/
Weekly

5-Day BOD, Ib/day

Summera 250 325 - 575
Winter® , 500 750
Total Suspended Matter, mg/L
Summere 10 15
Wintere 20 30

L
24- HHW}I ?oslte/

Total Suspended Matter, lb/day

ilEn-hour Composite/

¢ Interim chio f

Summere 250 325 'Hmﬂl

Winterb ﬂm Weekly
Settleable Matter, mg/L Grab/Daily
Total Coliform Qrganisms, Grab/Weekly

MPN/100 mL ‘
Chlorine Residual, mg/L¢ Grab/Daily

Source: Phillippe, 1979

pH:6.5-8.5 (Grab, measured dallﬂ"
Maximum Dry Weather Disc mn(Measured daily)
Receiving Water Dussolveq-] gen (Sé%ﬁan%rk of Putah Creek):
ﬁ}m n, e Weekly)
Jh*h ]N ,;;‘1
a  Summer refergifiithe pé ﬁﬁ een May 1 and October 31.
b Winter refgfiito thy berio scween November 1 and April 30.

4/26/88 iy
‘rﬁ.::lj M I"ﬂ‘ rﬁ}m
- ’z:” T‘Hﬂd‘

nm“ n[

ﬂnnh
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2 5.0 mg/L (Grab, measured

sjm limitation was 0.1 mg/L as measured 300 feet below outfall, from



months available (August, September, and October 1987) is shown in Table 3-8.
According to the STP operator, permit limits were exceeded a number of times in
October for unknown reasons. Parameters which exceeded their limits for that
month include biochemical oxygen demand (BOD), suspended matter, coliform, and
chlorine residual.

Levels of chlorine residual in excess of permit limits have been noted at the plant
since 1974. A Cease and Desist Order was issued for the violation on April 6 1985
and the plant had until May 1, 1987 to comply with the limit of 0.1 mﬂ ,
residual in the receiving water 50 feet below the outfall. Wastew,ater D‘hqharge
Requirements Order No. 85-073 changed the limitation from . 1.'%9/L ifithe
receiving water to 0.1 mg/L in the effluent. The interim l!mltatso "'%'ur‘l wmg/L as

measured 300 feet below the outfall.

i L .m?” R

U.C. Davis awarded the bid for a new wastewater cf }Jt”ormé’mon/dechIormatlon

facility while the on-site Survey was being concfd I Wﬁ’“&ﬁquihﬁ project consists of a
| chlorme contact basin, chlorine mlxmg baqsnn Qtjmc Jdmg block building to house

‘11

ggﬂragé reﬁlacement of two vertical

,,,,,

jr‘i" pmentatton and site work (UCD,
ﬁeratmn in August 1988.

Available information on tHe ;effluent qdalaty from the plant for a number of

rrrrr

parameters isgivenin T‘ahhe 3-9 George S. Nolte and Associates, 1983). Trace metal

analyses for 1977 and""':97 (’che mdst recent data available) are given in Table 3-10.
This includes data'for_m L

"‘effluent aeration, and/or sludge digestion streams,
fcent fémoval for each element.

and the calcul

Data for’ the quantntles of sludge generated and subsequently fed to the digesters
are showanabIe 3-11 for July 1970 through June 1987. Sludge removed from the
digesters is ta[gen via tankers to the sludge drying beds and eventually disposed of
at the U.C. Davis sanitary landfill.

In 1984, sludge from the STP was analyzed for metals and polychlorinated biphenyls
(PCBs). The results, given in Table 3-12, indicate the presence of some metals but no
detectable levels of PCBs.

w
<



TABLE 3-8

AUGUST - OCTO. EX 1987

2]

,,,,,

SUMMARY: NPDES DISCHARGER SELF-MONITORING REPORTS
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TABLE 3-9

U.C. DAVIS SEWAGE TREATMENT PLANT
EFFLUENT QUALITY CHARACTERISTICS

Constituent

Concentrationa

Constituent

Concentrationa

BOD;g 1.7¢ Calcium (Ca) 21.0
Suspended Solids 7.1¢ Sodium (Na) 87.0
Total Coliform, MPN/100 mL 93,5b Total hardness as CaCO3 1;14}..0
Total Dissolved Solids 428.0 Alkalinity as CaCO3 ‘ lf
Turbldity, FTU k 5,3d Boron (B) i 4
pH 7.4c Conductance, umhos/cmyiy | ",',
Chioride (C) 70.8 S:;iji)um adsorptiom a"t'i'o, | | h% '
Phosphate (POg4) 2.6 <.0005
Sulfate (SOy) 51.0d 0.20
Sulfide (H3S) <0.10 <0.002e
Ammonia as NH4-N 2.4 <0.01d
Nitrite as NO,-N 1.84 <0.02
Nitrate as NO3-N 41%,”’ bsoss’lpha 0816
W, “[@dioactlvity, pCi/L
Potassium (K) 10.2 ”mﬂ{;p Gross Beta Radioactivity, 14.8+6.0

'jgﬁqu .

pCi/L

Source George S. Nolteﬁq

a

® O o o

il M ]ﬂl s
Concentratlo ;mqrte ]
m
m

samples.
4-year geo

m%

”Mh-
ik

{53

lates.

fwh psite sample.
e}a%‘our 24 hour composite samples.
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TABLE 3-12
U.C. DAVIS SEWAGE TREATMENT PLANT SLUDGE ANALYSIS *

l Analysls Digested Sludge
ISelenium 0.050

Zinc 36.0
Lead
Copper
Nickel
Cadmium
Mercury
Arsenic
Silver
Chromium

PCB-Arochlors (ug/L)
1016
1221
1232
1242
1248
1254
1260

n!’

Source! AnlalﬁﬂMal t?ch%fj Lﬂﬂbratory, 1985

* Al|resul1§”‘i,, g’/L qmept where indicated.

] l“ ’“zﬂt J Mi

“Mﬂ”ﬂ'wm} higgpe
uh"ﬁv ! J” q{
v .r': u'”%‘:}.

~u»M’."
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3.33.2  Putah Creek Manitoring

A water level gaging station exists on the Old Davis Road bridge over the South Fork
of Putah Creek. The U.S. Geological Survey (USGS) monitored it from 1948-1962
(USGS number 111455000), and the California Department of Water Resources,
Central District, has monitored It from 1957 to the present (Station number
A09115), Data avallable for October 1974 to January 1987 indicate a flow range of
0-17,000 cfs and a gage helght range of 0 to 23.05 feet (Callfornia Depamment of
Water Resources, 1987), A
< e r s

An ongoing study of the LEMR by Wahler Associates involves ta}qif#g #ter Ievéls of
the South Fork of Putah Creek from the Old Davis Road agin{;a é’doﬁ. Water

ﬁ?

“]lJ

elevation levels taken during the on-site Survey actiﬂﬂj ,welr'e.' 'constant at

111 Wy

approximately 30.4 feet. ,“J m,’ﬂ"v
!UH 1'1“‘"0
a 0
3.3.4 Findings and Observations 0 P“” Jﬁl{‘"”ﬂﬂﬁmm.
It i
on i, M,
3341  Category| " ‘I;{“hy% U
g Y' il It v
'M.ii‘;‘u K '}"ll‘!'b1 jﬂwlﬁf!\ l“’]{'

NOHE.' ‘H(.":T,"- hﬁ«x:;n‘,

3.34.2 Category Il

None

3.3.4.3 Cate‘“ oty ‘ H

b (R
T A-Ju
! ’

A,
Vi

1, PO%éhtjﬁ?ly cdhl't'arnirwated stormwater runoff. Stormwater runoff control at
the LEHR facility isinadequate and may have resulted in off-site discharges of
potentratly contaminated stormwater.

Runoff from the southwest portion of the site was observed to discharge to
the lift station east of Old Davis Road, where it is pumped underneath the
road and then flows south to the South Fork of Putah Creek. Contaminants
potentially present in the stormwater may enter the creek and deqrade the
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quallty of the water, which is used for Irrigation by farmers downstream of the
LEHR.

The southwest corner of the LEMR has been used for a variety of activities and
ls suspect for soll contamination, as discussed In Sectlon 3.2, Suspected
contaminants Include solvents and chlordane from chemical dispensing
actlvities, and strontium-90 and possibly other contaminants from a tank truck

parked in the area reportedly used on at least one occasion to pummuout the

Imhoff tanks. In addition, a trench containing radioactive ‘mﬁ‘* 0ssibly
hazardous material Is located in the southwest corner and Tf fy,.con Itqte a
source of contaminants moving laterally toward the sumy ﬁ anfij Hift sta"clon
along a subsurface clay layer. Wﬂ W { Ml

W, il

Survey-related sediment sampling is planned att, lift%ﬁ*ﬂirbn,mln the ditch on
the west side of Old Davis Road, and in th %]Eork""‘d}f Putah Creek as a
background (upstream) sample to deter m W %m stormwater runoff Is
contaminated with chemical and/or rgh fo %Pstances that may migrate
off-site and enter the creek. g J”MMU
thlﬂw U ["1,
T

Potentlally contaminated sewerj‘ij es. &qlmzardous and radioactive constituents
may have been discharged to “J%le LEHR sewer system, resulting in

contamination of thq LE%% sewer!,jmes and the sewer lines and sludges at the

U.C. Davis STP ‘!]UIMHL " "mﬂ]%rhnrn’

Jln,ﬂ ;L'Ibl“ ,m

Although tﬁﬁmrvév mﬁm&v did not observe this to be a current problem, the

i }|

N h

dischargdlff s or ¢austics from activities at the LEHR could mobilize any
contamina W ““‘é%t in the LEHR sewer system, resulting in potential toxic
dla}#karqas vna@ﬁe effluent line to the South Fork of Putah Creek and toxic
accd‘nﬁdlatlons in the sludge. The plant effluent has been and is being used for
campu§ iwigatlon Sludge from the STP is disposed of at the U.C. Davis sanitary
landfill as nonhazardous waste, and may leach contaminants to the subsurface

soil and groundwater.
No monitoring for organics, heavy metals, or radiological substances is

performed regularly on the U.C. Davis effluent outfall to the South Fork of
Putah Creek, the STP sludges, or the influent from the LEHR to the U.C. Davis
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sewer system. Potential sburces of contamination from the LEHR observed .
during the Survey include:

° Disposal of organics via sinks and drains ('Building H-213, Room 106 and
Building H-217, Room 418 - methanol, acetone)

®  Potential spillsto floor drains (Building H-216, Room 422 - reagent- grade
chemlcals Building H-290, Room 505 - acids) ‘

and west of the shop)

' ’1 .
Mobilization of any contaminants (rad|oac’c|m

outfall ) Thxs mchent is in violation of the STP’s NPDES permit, which prohibits
vmble cnl grease, scum or foam n the receiving waters or watercourses”
(Ph|II|pp“e, 1979). Thirdly, the STP also is in violation of its NPDES chlorine
residual limit, and the odor of chlorine is evident at the outfall. These thr:e
incidents, though not known to be a result of LEHR activities specifically, are
evidence of the potential for future unregulated discharges of toxics or other
objectionable substances to the U.C. Davis STP and eventually to the South

Fork of Putah Creek.
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i T
1 Illv'.

Survey-related sampling of the sludges in the LEHR sewer lines leading to the
U.C. Davis STP is planned to determine whether any chemical or radiological
substances have been discharged to the lines leading to the STP.

3.344 Category |V

Lack of a comprehensive surface-water monitoring program. Lack of a

comprehensive surface-water momtormg program at the LEHR precludes

iils

assumption.

lnterwews with SAN personnel revealed that

ll

&thé requrrement to monltor orin

Tl

However, the exemption does nofkn"
some way assess the environméé
facility does not monitor liquid ef’fluenté nor, as a substitute, does it calculate
quurd effluent releases "l:“' ompare ‘to appllcable standards. Furthermore no
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3.4 Hydrogeology

3.41 Background Environmental Information

3.4.1.1 Geology

The Laboratory for Energy-Related Health Research (LEHR) is located in the Putah
area of the Sacramento Valley. The Putah area is in the southwestern corner of the
valley, a topographic and structural basm underlam by a thnck section g edlments

younger strata eastward. The undeformed Plelstoc%ne arfdj’

underlie the valley rest unconformably on the tllted secﬂ )
.ﬁﬂ fiitan .

h Creek and the smaller streams have
. i
ard toward the Sacramento Rwer and

flooding.
The rocks ot the

They have beeé
Olmsted, and.L

_ ‘g‘r';'éam channel deposits

\"fdidmger alluvium

Older alluvium

Tehama Formation and related continental sediments

Volcanic sedimentary rocks

Basalt

Undifferentiated sedimentary rocks of Paleocene and Eocene age
Undifferentiated rocks of Cretaceous age

® N A W=
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Thickneds
System Saries Geologic unit (feet) General chdractor Water oearing propertiag
Streso Loose coarse sand and gravel along channet of Highly permeable, but imited thicknesy and e «tent and
channer Putah Creex and on Noodplain west of Winters suscaptibility to Hoading aliminate these doposits feam
depoity 0-10 In bart actively moving downstream and shifting SONAIGRAALION @CeDT 34 4 GrOUNd. ¥ ALRT Nlace 4684
Recent
Loote grayish.brown wiit and fine-grained sand. some Moderateiy permeable, bul largely sbove the watar
silty clay, medium- 10 coarse-grained sand, and tavle Modt of the soifs lransmit water downward
ravel. These tloodplain deposity ate charactenized ‘sadily excent (n and adjacent (0 the (0lg basin
vounger atluvium 0-40+ 31 the land surface by soils having immature ' '
profiley.
tocal
uncontormity
Stream.laid silt, ulty clay, gravel, and sand The Permeability extremely variable Coefficients of permeasbiity
fine.grained deposits predominate throughout average about 3,000-4 500 gpd per sa 1t for graveland.
most of the area, the gravel and sand. which sand aquilery in the nanity of Wintery and Dixon but
avetage about one-fourth the thickness, occur ay are less than t gpd per sa ft for some of the
Older 0.150 + tongues and lenses rather than >ntinuous sheety interbedded silts and ity <lays Oischarqgey of ithigation
alluvium Deposity are (oose to modarately cqmoacted, and wally tapping mainly oldar alluvium 4re sbout 500700
are characterized at the land surface by 101y having gpm near Winters, 500:1,000 gpm near Dison 100-900
Nuaternary mature profiles containing a 8 horizon of dense 20m near Davis 4nd 90150 gpm nmar /ataville Soddy at
clay. Thickness throughout mast of the Putah plain the land surface trangmt «ater downward very siowty
flento- ranges trom 60 1o 130 feet. because of presencd Bl honzon of qense clay Mater s
cene of the calcium magngsiym bicarbonate type and 1 of
. accellent auai{tytos Griqation vut 100 nard 1o be
Local angular ) desirale for SMeYs yide
e uncontormity i
Fluviatite and lacustrine (7) sediments consisting of G"’V‘?l'md‘ip‘qu wguifery ace
moderatety compacted st clay, ¢nd sulty fine sand rmeanle thanthose 1n the otder
anclosing lenses of sand and gravel, slt and gravel, 2 Jreater saditional 9otage of well
and conglomerate cemented with calaum carbonate, ,.Ms‘mh'ag{vpn (NCIOA48 (10 DOYUCLIONn In the
Tehama beds of reworked pumiceous tutt in basal portion iHihan 1n [herotder alluvium  Lorally the 1quifers
Formation and The unit consists mostly of the Tehama Formation but, neld latgjg Jpantities of water 1o itngation welly, ing
related 0:2,500 + includes possible correlatives of the ted Blut! . most well¥ipIbe Putah area oraducing mare than 1 Q00
s P rontinental Formation and unnamed post-Red Bluff stream. 1ap the lehama Formation as well as the oider
sedtments terrace deposits The subsurface contact with the Sitlpvlam  The water in most aquiters i the Tehama
older aliuvium 1y not well defined at many s and _‘Edri‘ﬂl.!léﬂ 15 under Some artesian pressura, the degree
may be gradational benaath much of the P iy of conffnement increasing with depth  The water in tne
Thickness beneath mast of the Putah plain onmost aquiters «s sirnilar in chemical quality to thatin
Pliocene from about 1,500 to 2,500 teet Pl {he oider alluvium, nowever, watets in thrae wells more
i Ythan 1 000 feet deep nedr Daviy contain more than 60
percant of sodium, which is somewhat high for
continued Irngatiaon use Ay of 195 (, approxmateiy only
the upper haif of the unit had been penetrated by water
welly, excent in the English Hills, wnere a tew water
wells penetrate to the base
Fluviatile, Ixcustrin ,,,.,.,,br Parmeability of most of unitvery low A few friaple
sedlimentary ratHkk '”‘ kilmg o EW" gray, biue, medium. to coarse-grained sandstone teds contain
fliocene pink, purple ¢ ‘rm,', > Aunds16ne, shale, and fresh water which 1 yielded in small quantities (o several
m Volcanic congloritigitiy mad '41gflg!qelv of andetic detritus; w~ells near vacaville Electric togs of gas and gas-test
sedimentary asait coiygmmerate in vicinity of wells 1n the southern Putah plain indicate that the water
Tervary Tocks 0-400 + i be rv?&éﬁ'!htcker than 400 feet contained tn the valcanic sedimentary rocxs, #hich there
Miocene beneath south J r1 of Putah plain. Possible are at depths of r:\ore than 3,000 teet, may be of
ft «  cofrelatives ncludéKtahrten Formation, Neroly doubtful quality for rrigation use
Formation, Kirker tufY, Sonoma volcanics, lower part
f Wolfsk(ii {gtmation of Weaver (1949}
5
A At How angin at Putnam Peak, Not water bearing, excent in tractures and vesicles. Not
D p?n’n, and several intarvening localities in known subsurface in the Putah area except in one well
oligo- Eng!lifiNils, also at a few localities at of near the insec. 36,T 6N, R. | W Of noimportance a4 present
cene Basait pase of the Tehama farmation and related or possible future source of groundwater
m bntinental sediments in the foothills north of Putah
reek whete it occurs locally as dikes.
0
Sandstane, siitstone, shale, and some conglomerate, all Permeability of mast of unitvery low Several wells in
of marine and lagoonal arigin. inciudes Mark ey Vaca and Pleasants valleys and in the English Hilly obtan
sandstone member and Nortonville shale member of a tew gallons per minute of fresh water from
Eocene Kreyenhagen Formation, Domengine Formation, moderately friable sandstone oeds. rlowever, the few
and Canay shale of Weaver and others (1944), Meganos relatively permeable zones at depths of teveral
Pae formation ana possibily the Marunez formation thousand feet beneath Putah plain contain either
cene(t) (Paleocene) connate to dilute connate marine water or natural 743
l,i;‘cgl uncon. siistone, sandstone, shale, and conglomerate, all Not penetrated by water wells in Putah area. depth to top of
Upr et “gbrmity; of marine origin, and all more or less indurated of unit is more than a mile throughout most of Putah plain
Creta- Undifferen. 15,000 ¢ cemented. inciudes the followling formations of Overall permeanility s extremely low, and the few
Cretaceous ceous tiated rocks ' Kirby (1943a); venado, Yolo, Sites, Funks, Guinda, relatively permeable cones contain connate marine
and Forpes. water

Source: Thomasson, Olmsted, and Le Roux, 1960

GEOLOGIC UNITS OF THE PUTAH AREA
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Stream channel deposits are loose sand and gravel, which are constantly moving
and shifting in the channel of Putah Creek.

The younger alluvial materials are floodplain deposits of Recent age which underlie
Putah plain and the small valleys in the foothills north of Putah Creek.

The older alluvium consists primarily of fine-grained sediment with lenses, tongues,
and tabular bodies of coarse, gravelly sands. The older alluvium is pro%bly late
Pleistocene in age. Its contact with the older Tehama Formation a .
continental sediment is ill-defined and has been inferred to be at thg 593 om of an
irregular zone of coarse deposits, which occur from 50 feet to m gl
below the land surface. The older alluvium was deposited by Wﬂaﬁi Creek in a

triangular area bounded by Winters, Davis, and Dixon. |||lnl"‘

The Tehama Formation and related continental sedit
(Thomasson, Olmsted, and Le Roux, 1960) into gné"a
difficulty in separating them in both outcrop"“émdiﬁh subsurface. The “related
continental sediments” are possible corre b ’es af thé Red Bluff Formation and
post Red Bluff stream terrace deposats v

1-11

'''''

i) gt:ﬁhtc unit because of the

—¢_

m.

.reajrl*n terrace sediments are probably

'z ---- i»
ki

Bluff Formation and post- Red Bquf""‘

U

Pleistocene in age.

Formatlcn and rela.ed contmental sadtments The age of these rocks is uncertain,
but they are’ _probably Miocene to Pliocene (Thomasson, Olmsted, and Le Roux,
1960). They are largely fine-grained but include some coarser grained rocks, which

are probably water-bearing.

A dark, fine-grained basalt, which occurs as flows and dikes in the foothills north of
Putah Creek, is post-Eocene and in places as young as Pliocene.
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The seventh and eighth stratigraphic units in the Putah area are marine
sedimentary strata, which are essentlally non-water-bearing. They range from
Cretaceous to Paleocene in age. Both units consist of siltstones, sandstones, shale,
and conglomerate. |

3.4.1.2 Hydrogeology

‘/,
The major groundwater sou ces) for pubhc and private water supplies},tare the
unconsolidated sediments of Pliocene and Pleistocene age, chiefly m,m €, Trehama
Formation and related continental deposits and the older alluvnqm %vo der
alluvial sediments are referred to as the shallow-intermediatg w‘ﬂqu”f,er andithe
Tehama and related continental deposits as the deep aquifer ( fﬁj !‘emmt, 1978).
The aquifers are separated by thick sections of clay and qﬂ'fﬁhat a J&f"”as aquitards,;

f&r& cannot be ruled

however, the possibility of some interconnection betw en a'

out. Regional groundwater movement is gener Iij% ea’;mward toward the

Sacramento Valley. In the vicinity of the LEHR g#@l{w&w% flow is southeasterly,
influenced by high-volume pumpage of w&el nfﬁ?ldlll st of Dixon (Figure 3-9).

Although the California Department of i R 9, ur es publication from which
Figure 3-9 was taken does not specify JW ~  d%wfers the wells that supplied the
data were completed in, it is likely tHlé} th&ﬁghallow intermediate and deep aquifer
flow directions are the same. *., jluﬂ;q. JJ

The younger alluvial dﬁgxbsnts b& ea% ‘the LEHR include several sandy layers of
varying thickness an ornﬂwntal éxtent Monitor wells mstalled during October
and Novemker 1 IM]by i

fayers (Figure s;g ’0) g e firstaturated sandy layer is encountered at depths varying
from 35 to} f

Uk the site and is 15 to 20 feet thick (F|gures 3-11 and 3-12).

this aqwfeM@.used as a groundwater source, given its shallow depth and the
variability of the thickness and areal extent of floodplain deposits.

3.41.3 Groundwater Use

Most of the groundwater in the region is of very good quality for irrigation use, but
is too hard to be desirable for domestic and processing use. Water from
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aquifers within the first 500 feet below land surface Is of the magnesium
bicarbonate or the calcium magnesium bicarbonate type (Thomasson, Olmsted, and
Le Roux, 1960). Below 500-foot to 1,000-foot depth, the water is considerably
softer.

The University of California at Davis (U.C. Davis) has three categories of water
supply; domestic, utility, and agricultural (Scalmanini, 1978). U.C, Davis operates
five wells exclusively for domestic water supply (Figure 3-13), [)omesthn water Is
used for drinking water, laboratories, heating, and cooling (Table 3- 1%] éﬂgr wells
are completed 'n the deep aquifer at a depth of approximately 1 M%melow
land surface. The fifth well, DWV-7, is completed in the shallow-igy ﬁ ﬁiiate adulfer
at a depth of approximately 600 feet below land surface(UCD 19 ' Wity

«mﬁﬂnw},ﬂ” iy,
Water supplied for nonagricultural irrigation, een ‘ku%se and some
laboratories is designated utility water. Six IIs ted in the shallow-
intermediate aquifer to a depth of 600 feet | el ,ﬂ’ M]mface supply the utility
system (Figure 3-13). The shallow-intermed i %105 also used by U.C. Davis for
its agricultural irrigation wells, the City of @’ jf Wﬂs municlpal water supply, and
by local farmers. Although utility sy tem'i’ ‘ ets drinking water standards for
quality, it has higher hardness an qis Jﬂ ed solids concentrations than does
drinking water (Table 3-14). Utility sy ﬁ%\ v@later is adequate for use as a backup
source for the domestic syﬁ;ﬁ Foiq emergency backup purposes, it has an
interconnection #'ith ‘F% do ﬂwqﬁ*;whwstem but has not been mixed with the
domestic water systewq'«fors &t leasé “4 years (UCD, 1987c¢). The utility water system
also has a cross- cwmnectnmhn,wmh the City of Davis municipal water system.

’J” g

The third | water sﬂ}fﬂg'

W ‘l’

';,: nM d¥U.C. Davis consists of 21 wells, which, in conjunction with
£ ."ater, suph’ly water for the irrigation of crops and watering of livestock
(Figure 3 T:i) All the wells are completed in the shallow-intermediate aquifer to a
depth of 650 feet (Scalmanini, 1978). This water is a calcium magnesium water high
in both hardness and total dissolved solids (Table 3-14). These wells are not cross-
connected with either the domestic or the utility water systems.

The LEHR receives all of its water from a single source: U.C. Davis domestic water
system well DW-4, which is located approximately 100 yards north of the 1acility.
Although it is used as “domestic water” for drinking fountains, restrooms, etc., it is
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also designated as “industrial water” where it is supplied for use in laboratory sinks,
dishwashing, etc. In addition, deionized water is provided to laboratories from ion
exchange units in the Shop Building. LEHR does not use any agricultural water at
the facility. |

An abandoned water well is reported to be located beneath the concrete floor of
the Shop Building at LEHR. There is no information available about the depth,
construction or former use of this well, or the method used, if any, to seal ity

3.4.2 General Description of Pollution Sources and Controls

Potential sources of groundwater pollution at LEHR consist of kn
dlsposal areas, and of areas where the potential for contanﬁ%aﬂon exist

fn

it 171 "‘”i""'
At the LEHR facility, two on-site systems W%f»p dé&q for d1sposal of radloactlvely

“x

Wl
'tjs and leach line. Effluent from these
systems was ultimately discharged to uj;.gsurface soils and constitutes a potential

1, l; i

ination. ]ThESe potentlal sources are briefly d:scussed
;.:d

source of groundwater contdf Uy
below; a more detaileg

se;’ﬁage pits and leach line may have contaminated the
undwater. Excreta from dogs used in the radium-226 study and
"used in Animal Hospital 2 (AH-2) were collected and processed
through the radium septic tank. Liquid effluent was discharged into
three seepage pits and the leach line.

®  Imhoff Tanks and Leach Field - Percolation oi liquid effluent containing
strontium-90, and possibly plutonium-241, americium-241, and
ytterbium-169, into subsurface soil beneath the leach field may have
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contaminated the groundwater. Also, the integrity of the Imhoff tanks
has not been tested since the system was put into operation in 1961 and
thus the tanks may be a source of radioactive leachate migrating into the
subsurface soils. The tanks received excreta and other radioactive wastes
from dogs used in the strontium-90 study and housed in AH-1 as well as
wastes containing plutonium-241, americium-241, and ytterbium-169.
The liquid effluent from the tanks was piped to the leach field.

3.4.2.2 Landfills and Burial Sites

Portions of the LEHR facility have been used for burial of radioag at
solid waste. At some of the burlal sutes, both contamerlzed ancf" Gl

3423 Miscellaneous

During the past operation of the LEHR facility, chemical spills are likely to have
occurred and may have resulted in soil contamination. Also, the historical practices
used for flea control in the beagle colony may have contaminated soil. Descriptions
of these potential groundwater contamination sources are provided below. Further
details are provided in the Soil Section 3.2.1.
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®  Spills - Historically, a bulk chemical storage and'dispensing area was
located in the southwestern corner of LEHR. Although there are no
reports of spills, accidental spills probably occurred during the 10 to
15 years this area was in use and may have contaminated the
groundwater with acetone, ethyl alcohol, formaldehyde, kerosene, and
other miscellaneous solvents. ’

Lia

e Dog Pens - Outdoor pens that housed dogs with body_ burdens of

From 1960 to tne early 1970s, chlordane was spraye_w
control flea infestations It was also used as a dnp f

3424

’lluﬂ '
No controls of potenitial groundwater pf tig&;@re m" place atthe LEHR facnllty
i “”}

}Moundwater monitor wells for site charactenzatlon It is
anticipatey that t pse wélls will continue to be used for groundwater monitoring in
" weﬂ fhstallation work was completed in early November 1987.

Well Locatid

Nine groundwater monitor wells were installed at the LEHR facility at the locations
shown in Figure 3-10. Initially, three monitor welis (UCD-1, UCD-2, and UCD-4) were
constructed and developed in the first-encountered saturated sandy zone, which
occurs at a depth of approximately 45 feet below ground surface. Groundwater
eievation measurements were made in these wells and from these data, the
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groundwater flow direction was determined to be to the northeast. The remaining
six monitor wells were then installed so that they would be downgradient from
potential sources of groundwater pollution. Five of these wells (UCD-3, UCD-5,
UCD-6, UCD-8, UCD-9) were completed in the same aquifer as the first three monitor
wells. The sixth well, UCD-7, was completed in the next-deeper aquifer. Well depth
and screen length for each well are given in Table 3-15.

Monitor Well UCD-2 ‘vas drilled through an old landfill. Notes of the Wabhler
Assocnates field technncnan on the well log record encountering refuse (woad glass,

ground surface.
before the boring was completed and the monitor well installed:

Monitor Well UCD-4 may be of limited value in dist}
groundwater pollutlon attrubutable solely to DOE- rqtated

U ble' as a background well. SAN
the locations of the trenches are

on the U.C. Davis campus and is there; “
plans to install additional monitor Wells
better defined by Wahler Assocuates
(Wahler Associates, 1987).

Well Construction

annular s
above 't ck. The remainder of the annular space around the riser pipe was
grouted. A’lockable steel surface casing was placed around each monitor well for
protection fram physical damage and for security. The monitor well identification
number was painted on the removable PVC well casing cap and on the lockable
steel surface casing. However, the PVC well casing did not have its identifying

,aro nd the screens was gravel- backed and a bentonite seal pIaced

it
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TABLE 3-15
MONITOR WELL CONSTRUCTION

3-74

. Depth Depth (Feet Below Ground Surface)
“Sgsi‘gtg;:,i\cl)en” (Feet Below Ground
| Surface) Top of Screen | Bottom of Screen
—M —:.—J
ucbD-1- 56.5 46.5 56.5
UCD-2 59.0 44 .0
ucD-3 49.0 39.0
UucD-4 55.0 45.0
ucD-5 48.0 38.0
UcCD-6 50.0
ucD-7 90.0
ucD-8 53.5
ucD-9 50.0
Source: UCD, 1987c¢

[ "‘l!'



i

number painted on it. The ground surface around the wells was graded to prevent
the accumulation of surface water arou.d the wells, except for UCD-7, UCD-8, and
UCD-9. A depression was left around these wells when the 8-inch hollow-stem
auger hole was backfilled. ’

Groundwater Analysis

Groundwater samples collected from these wells will be analyzed for radium-226,
strontium-90; gross alpha, beta, and gamma; volatile organics; polychlﬁ;nnated
biphenyl (PCB); pesticides; nitrates; and the 17 metals listed in Table 3%y (Wahler
Associates, 1987).

““““
£

The Survey team observed the collection of water sampleﬁ from
UCD-1, 5, and 6. All the samples were observed to be I|gh'ﬁ4£‘

developed. SAN instructed the contractor WahlgI
samples for analys s and to ensure proper dev I.o""
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TABLE 3-16

CALIFORNIA WET EXTRACTION TOXIC METALS

Antimony Mercury
Arsenic Molybdenum
Barium Nickel

Beryllium Selenium

Cadmium Silver

- Chromium Thallium
Cobait Vanadium
Copper Zing,

Lead

Souce:

.x}' l!.{' -]R.:
; fﬁﬁiﬂwmhﬁiﬁz ”"{?}ﬁ’;!’?ﬁgﬁu
o g
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3443 Cateqory lil
None

3444 Category IV

1. lack of a comprehensive groundwater monitoring program. The lack of a

exemption from preparing an Annual Environmental Mo‘"ix
allowing the LEHR instead to prepare an Annual E";‘Q,}”’
This exemption was granted under the provisions thﬂ
However, the exemption does not ehmmatev%he rgqu_urembnt to monitor or in
some way assess the environmental impa ts i ?

; ik i
i
thereisno mducatnon that significant off s:%m d‘écxs occurred from enther past

r“"hln‘-

,g,v.i'. , “.v:'hi-‘ uji
Prior to October 1987, there 'Wa Program to monitor groundwater
pollution at the LEHR faclluty ”Umc‘to'ber 1987, work was started on the
installation of nine gro Ui

L water momtor wells. Work was completed in early

strontium- QQi,gcos
(lncludl l%l?:"
Wl

jate

!:"l-"i

ucD-2 May serve as a conduit for contamination to the aquifer because it was
drilled through a landfill.

The upper 10-foot length of the boring for Monitor Well UCD-2, which
penetrated a landfill, was not sealed before the boring was completed and the
monitor well installed. If contamination should be detected in well samples, it
will be difficult to determine whether the contamination is from the aquifer or

377



from contaminants in the landfill that have moved down along the well
casing.

Deficiencies in well development and well sampling. Although no data have
been collected from the monitor wells, the following deficiencies, unless
corrected, would mzke any analytical data collected suspect:

a) Based on observations made during the on-site portion of the Survey,

Wells UCD-1, 5, and 7 were improperly developed, resulting inq@:essive

suspended solids in the samples. The presence of suspendedﬁ s in the
ifi ﬂ‘ h
sample can affect the analytical results for metals. AIng m ‘*",fp tion

received from SAN following the on-site Survey acti W iés it dtcateﬁ“"that
Wy

I
Wells UCD-2, 3, 6, and 9 were improperly developed I]I [flﬂ-ﬂ”nw
UJ f!]ﬂ'm f?;uil
b) During sampling of UCD-6 by the samplnn contw‘ y‘:ﬁ ’tpe Survey team

observed that the well was not purged ade il tel;‘} %hree well volumes)
prior to taking the sample. The sam &' @@qﬁ%}rped'and the contractor
was instructed by SAN to purge ﬂh %J o mﬁeﬂy,
I
¢) The ground surface around”%ﬂ%h %ﬁ% 8, and 9 is not graded to
prevent the accumulatioft] iaf ré@.w‘ater runoff around the well casing.
This could result in surface k. "‘mtam‘mants moving down along the well
casing. Based on"mrecﬂon 1f‘ror‘irl SAN, the contractor has regraded the
areas around ié jngd

esthe completion of the on-site Survey;

d) Chamﬂ% d!c'“ust’ wy l" timents for field samples are not filled out in the
fie Iqq“jc reby br@aking the chain of custody. The documents are not

| ﬂl d&ﬁ? Méithe field technician returns the samples to the sampling

: ractef.in Palo Alto. Information received from SAN following the
mpletion of the on-site Survey indicates that the contractor has

( rrected the chain-of-custody documentation procedures; and

e) Well casings lack physical identification markings. Although the caps

have such markings, they are removable, which could result in

- misidentification of a well and/or sample. Proper markings have been
made since the completion of the on-site Survey.
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Potential migration of contaminants to groundwater from abandoned well.
There is no information on the depth, construction details, or method of
sealing, if any, of an abandorned well beneath the Shop Building.

The abandoned well is downgradient of potential sources of groundwater
contamination. This well can serve as a direct conduit for contaminant
migration to the groundwater. The closest active well that might receive

contaminants is U.C. Davis domestic water supply well DW-4, Whnch is

approximately 100 yards north of the abandoned well.

Ui

a0 i
] ¥
%WUﬂWWJw

W
Iy, g

N
etiig
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-~ information was available.

4.0 NON-MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS

This section discusses findings and observations pertaining to waste management,
toxic and chemical materials, direct radiation, quality assurance, and inactive waste
sites and releases. These discussions do not include a background environmental
information section because the areas addressed are not necessarily tied to one
medium as was the case with the discussions in Section 3.0. The discussions include
an environmental monitoring program section where appropriate and where

4.1 Waste Management

411 General Description of Pollution Sources and Coﬂ]@m )

“iffy e
This section describes the currently generated wastes and:'l'actlv ;waste management

units at the Laboratory for Energy-Related Health”Fw“ﬂt“ "
of California at Davis (U.C. Davis). This seTctnBﬁ al 1-3‘,
Ui, <

the U C. Davis Waste Packagmg Fadiﬁ'
Facility is presented in Section 4.1.15. '

the California H@mfdo'
mixed wastes,m‘él

il

The primary codes regulating hazardous waste management at U.S. Department of
Energy (DOE) sites are DOE Orders 5480.2 (Hazardous and Radioactive Waste
Management) and 5820.2 (Radioactive Waste Management), the RCRA (40 CFR 260-
272), and the California Hazardous Waste Management Regulations (California
Administrative Code, Title 22, Division 4, Environmental Health, Chapter 30 --

4-1



Minimum Standards for Manégement of Hazardous and Extremely Hazardous
Wastes).

The California regulétions are, for the most part, identical to the U.S.
Environmental Protection Agency (EPA) regulations, with a few important
differences. Under the California regulations, the definition of hazardous waste
encompasses more wastes than does the Federal definition. Wastes can be
considered hazardous because they contain leachable levels of hazardous
constituents or because the waste itself contains levels of hazardous.,!; nmltuents
which exceed the Total Threshold Limit Concentration (TTLC) Itmrig de
protect human health and the environment. | r Pl

The California regulations also include in the list of hazafhdlz?u‘s wgites and waste
constituents several specific materials not included m the NS ' ._"hazardous waste
regulations. Wastes laden with polychlorinated bnphe 3;115 (PC&,S,) are required to be
regulated as hazardous wastes if PCB concentr‘%j Hﬁﬂfﬁ: U”@t Teast 50 ppm, or if
leachable PCB meets or exceeds the Soluble T'Mﬁ héld« Leéc‘h Concentration (STLQC)
of 5 ppm. Waste oils, not considered hazé;‘]:ious Wgstié“hnder Federal regulations,
are defined as hazardous under th ! mj L#h‘ﬁ@ égde and must be managed
accordingly. Finally, the list of hazamous‘daqnstttuents identified in Article 9 of the
Cahforma regulatlons includes more chemjcaié than does the corresponding Federal

"111

s Wigstes

Sources of Hazatd

Operatiorig,at the LEHR facility primarily involve laboratory research on the health
effects of adnoactlve isotopes and toxic chemicals, using animal subjects.
Hazardous wastes are generated at the LEHR from most laboratory research
operations, from regular maintenance such as painting or machine repair, and from
ancillary activities such as X-ray film developing. Among the types of hazardous
wastes generated are spent reagents such as formalin solutions, spent acids, bases,
flammable solvents, and some regulated carcinogens. Table C-1 contained in
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Appendix C identifies specific types of wastes generated at the LEHR, pomts of
generation, and the quantities of each waste type.

Hazardous and potentially hazardous wastes were identified in nine buildings or
areas at the LEHR site. Most of these wastes were generated either as spent
materials from active research projects, or as discarded material from laboratories
that have been closed. Many entries in Table C-1 indicate that waste constituents
are unknown, or are unspecified solvents or corrosives. Some of these ‘H;ﬁnaterials

of the waste constituents contained).

Hazardous Waste Manaaement Procedures

Manual” (UCD, 1985). AII waste accumulatlé' areas
considered to be satellite accumulation ares
each laboratory in approved contairi

been sufficiently cleaned so that ther
materials.

i rage-(e.g., chemical wastes may be stored within a lab for a
toia couple of years). When the laboratory determines that it
its waste removed, it notifies EH&S. The laboratory must properly

~ prepare wastes for pickup by attaching a label which identifies the chemical and

physical proper‘cles the point of generation, the laboratory’s point of contact, and
the date. EH&S will pick up the waste within about 1 week of the pickup request.
EH&S will pick up only wastes that are properiy labeled and held in storage
containers that are in goad condition.

N
¥
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- None of the hazardous waste accumulations at the LEHR site are labeled as to the
date of initial accumulation and U.C. Davis procedural requirements do not require
it. During normal laboratory operations the containers receiving wastes are not
labeled as to the chemicals contained, although labels denoting the chemicals in
each accumulation container are usually placed on the container just prior to pickup
by EH&S. The extent to which wastes are segregated and secondary containment is
available varies between laboratories. For the most part, large (5-gallon) waste
containers are segregated and stored within plastic tubs, while smallerpﬁ gallon
and less) containers are not segregated and are usually not stored wuth;n

containment such as plastic tubs.

Hazardous and Chemical Waste Accumulation Points

4
i

above accumulation areas.

4.1.1.2 Radioactive Waste

This section describes the
wastes at the LEHR.
LEHR radioactive w
radioactive wa

Incll

Radioactwé";gyastes at the LEHR facility include excreta from animals used in
radioisotope‘experimentation, carcasses and parts from exposed animals, spent or
discarded radioactive reagents, contaminated laboratory clothing and equi‘pment,
and partially consumed sources no longer of use to the facility. Most of these
wastes are generated in the laboratories. In addition, some radioactive wastes are
stored in the Imhoff tanks.

FAS
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The following radioisotopes are currently in use at the LEHR facility, or are
contaminants of wastes stored at the facility: strontium-90, radium-226, tritium,
sulfur-35, carbon-14, americium-241', plutonium-241, ytterbium-169, cobalt-60,
tellurium-123, and iodine-131. Many other radioisotopes have been used in
previous studies and may also be present at low levels in wastes still stored at the
LEHR facility.

Radioactive Waste Accumulation Points

Nineteen rooms with radioactive waste accumulations were iden‘rifie‘!u
Survey. Table C-2 in Appendix C lists the radioactive waste accr{ ul g
the LEHR. Exceptin two cases, radioactive waste accumulation ﬁq' !
facility are physncally separated from other waste and mahwhal
LEHR facmty on containers of radioactive wastes, but ﬁ thgq!
had been filled out by the researchers to rdentnfy Hl«*g.{-.# ! ‘u::‘ o?ﬁes contained. Only
one laboratory included identification of the 1’&9 matrix of the radioactive
wastes as part of the iabellng and wast Mﬁ .' ing Hrocedure This laboratory
rmtoﬁes, chemlcal solutions, and

No other

tanks with™ _;,combmed capacity of 46,000 gallons; they have no secondary
containment,‘leak detection, or leak collection systems. Waste is no longer being
sent to the Imhoff tanks. The chemical nature of the sludge in the Imhoff tanks has
not been determined. These tanks are discussed in more detail in Sections 3.3 and
45.

4.5



There are numerous radioactive materials at the LEHR site which may be discarded
when the DOE operations cease, including animal carcasses and materials currently
used in the LEHR labs. Additionally, the closeout operations will generate such
radioactive wastes as contaminated clothing and equipment. These wastes will
need to be disposed of at an authorized radioactive waste treatment or dusposal
facility.

Radioactive Waste Management Procedures

Radioactive waste accumulations at the LEHR are required to ‘
procedures designed to protect human health and to meet the wvirio
requirements. The U.C. Davis EH&S Health Physics group picks
wastes from the research laboratories after receiving a telap%” ner
researcher. Ata minimum, the researcher must label each c& it

} n
with the isotope, the mCi of activity, the surface dose! lféqt
Authorization (RUA) number. Containers that 3’!1#1’}%@

exceed 100 mrem/hr surface dose rate agﬁ rq x&reﬁmvedg the researchers are
Ity Wi
instructed to remedy the problem before Hé'a- [ ics will remove the waste.

'ﬁ}:}g Waste Packaging Facility in a small-
bed pickup truck. Health Physms suppl‘ias he'research laboratories with dry-waste
boxes and with 5-gallon cor!’t‘anners fOfwlIQ’UId wastes. Liquid scintillation cocktail

(LSC) vials are transportgtiam th erg”‘ al package of flats, and biological waste is

4113

Mixgd'Was

There |

_ '_rograzr‘h at the LEHR to specifically address the regulatory and
managé'méx"‘

tissues associated with the generation, accumulation, storage, and off-
site disposal: of mixed wastes, although some steps have been taken to prevent
mappfopraate management of specific waste streams. The EH&S practice is to
manage any waste contaminated with radioactivity as a radioactive waste, and to
manage nonradioactive wastes as hazardous if such management is warranted. The
LEHR facility follows the procedures specified in the U.C. Davis proceduies manual.
Recently, EH&S distributed new radioactive waste tags to all laboratories which
would identify not only the radioisotopes within a liquid waste, but also the
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chemical nature of the waste, including such information as specific chemicals
placed into the container and whether the waste is corrosive, ignitable, reactive, or
flammable. Only a few of the waste accumulation containers observed at the LEHR
were labeled with these new tags.

Sources of Mixed Waste

Since the chemical matrix was unidentified on nearly all the cont ?ners of
radioactive wastes at the LEHR facility, it is impossible to accurately eﬁglrﬂate the
quantity of mixed wastes in accumulation areas. It is expected that a,\t, Iea 't qme of
the radioactive waste accumulations could be mixed wastes, f?"{‘\bse\i‘éféral redsons.
First, the regulations define the entire volume of a waste mlxture""ﬁﬁ Hié)‘l‘mniudes any
amount of a listed hazardous waste as hazardous. For qﬁ%‘x nle,

a. iLSC is usually
made up of xylene and toluene, two organic solvents c i i

i érad ‘to be listed
hazardous wastes. Any radicactive waste accumulatlowﬂ thatilncludes even a smali
amount of waste LSC would be a mixed wast % wm&}ﬁtones use many other
solvents in small amounts that could also res{ult “%’ hlé& uation. Second, frequently
the carrier for a radioisotope will be an acn&” t| j]ds that have a pH less than
2.0 are considered hazardous because %” | "#&W t tLe characteristic of corrosivity.
Finally, many metal-bearing reageﬁ"ﬂ&nar ”‘In use in the research iaboratories. |f
certain heavy metals in the waste causé“’g )e Waste to fail the Extraction Procedure

limits, then the waste will be H@f\Sldereq,hazardous as well as radioactive.

1;1“ 1]] .‘

1idlils

It is possible that the va t “accumj ated in the Imhoff treatment system may be a
mixed waste. Tﬂ@m aste:.w nfi has not been tested for chemical or hazardous
characteristicsy %ay,, ontain+chlordane residuals from past flea-control programs;
silver from i&ﬁﬁ 164t residuals which may have been washed down the drains;
lead frq{Wd arious I‘{nsates which may have been washed down the drains; or
virtually ‘afyy other chemical reagent which was spilled or intentionally poured into
sinks or draingwhich connected to the Imhoff system.

4.1.14  Solid Waste
Nonhazardous and nonradioactive solid wastes generated at the LEHR facility‘

include uncontaminated trash and garbage, uncontaminated animals and animal
parts, and uncontaminated animal excreta. Municipal trash is collected at the site in
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two dumpsters, which are picked up once to twice each week for disposal in the U.C.
Davis sanitary landfill. Uncontaminated animals and animal parts are frozen and/or
double-bagged, and are ptcked up by EH&S for incineration in the U.C. Davis
pathological incinerator. Uncontaminated excreta are collected in a third dumpster
at the site (in the southwest corner of the facility), and are disposed of at the U.C.
Davis sanitary landfill.

The U.C. Davis sanitary uandfnll located west of the campus near the U@ Davis

stes for up to 90 days prior to off-site disposition.
J¥égation, and bu|kmg of wastes takes place at the EH&S

,‘reatment plant. The facility is a small (less than 1 acre) area shared
with the EH&;{S radioactive waste management operations. Figure 4-1 is a rough
diagram of the layout of the waste management area, identifying areas, buildings,
and containers used by each of the operations. The facility is located immediately
west of the wastewater treatment plant. Southeast of the facility is a waste oil
storage area and the campus biological waste incinerator. Putah Creek is about 100
yards due south of the Waste Packaging Facility. Fifty feet west of the facility is a
60-kilovolt substation that services U.C. Davis. North of the facility are maintenance
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and storage buildings. The facility is completely surrounded by a chain-link fence
and building walls to prevent unauthorized entry. The facility is also located within
alarger fenced area that incorporates the entire wastewater treatment complex.

Hazardous Waste Management

Hazardous chemical wastes are picked up in one of two small dedicated trucks
owned by U C. Davis, and are brought to the Waste Packagmg Facility. Trucks are

i)
Q:J'

try.qr. less) of
‘manuals and

around campus, as well as interim storage for small containers (SH‘
nonflammable hazardous wastes. This building also hous.gﬁﬂ
equipment (including absorbents, personal protectlve ed
equipment, and fire control equipment), as well as fﬂ"e;,_,gHa
used to identify unknown chemicals. Wastes are stk i
until they are categorized and sorted. Segrega% l i
in the chemical waste storage building, wﬂifﬁ,,seg”watéa flammables are stored in
Hiogd: 'igvalfable for storage of chemicals
: méans to prevent an accidental or
uncontrolled spill from gettmg outsnde hﬁﬂthemédjacent pavement and/or soil.

h p:

llya’s vgallon drum). Some wastes may be sent to off-sute
dgrment facilities without bulking. Bulking of wastes is done
2as; both areas are paved and protected by roofs or
D:Jring bulking, drums are placed on pallets; four drums are
bulked on“a‘pallet. Wastes are transferred to the drums by hand pumping or
pouring, usiﬁé a large funnel to prevent drips and spills, from one container to
another. EH&S personnel are equipped with respirators, face shields, hardhats,
coveralls, boots, gloves, and other safety equipment, which is us~d as appropriate
during bulking. When a drum is filled, it is closed and labeled with a hazardous
waste label. Pallets of bulked d-ums are moved to a designated storage area to
await off-site disposition.
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The “Hazardous Waste Management Procedures Manual” requires that bulked
hazardous waste (i.e., packaged in drums) be removed from the facility within 90
days of the accumulation date marked on the hazardous waste label. U.C. Davis has
approved the use of several off-site facilities to transport, store, treat, land dispose,
incinerate, and reuse hazardous wastes. These facilities, the wastes they treat or
dispose of, and their EPA identification numbers are listed in Appendix C, Table C-3.
1{{]{}1

+ “’

‘U]ﬂm ]ﬁ:q‘ |

The U.C. Davis Waste Packaging Facility is also used to handle ra@n@%cﬂ&e waﬁﬁe A
Health Physics technician is assigned full time to the packaging faéil uTl‘m,pomons
of the Waste Packaging Facility used for radioactive \»ﬂ%g mcl ge the Main
Radioactive Waste Packaging Building, a garage- typnfe #’ﬁ& ’(Radwaste Decay
No. 1), 3 trailers (Radwaste Decay Nos.2 and 3, Raléi%?ste %eatment No. 2),
covered cement mixer (Radwaste Treatment Nc;wﬁ’ﬂ] Hjm: ]Gajll ‘_II 3ff|ce trailer.
-y
Radioactive waste processing at the Wastgnj Jﬂ
processing, liquid-waste processing, 'Wi}% y
repackagmg. "‘”“Um IH&’I‘J}I
i"'ﬂ}

° Dry-waste processtfig: Radioactg'Ve dry wastes with half-lives of less than
61days are stmrﬁd mc&fa m m "approximately 12 half-lives of the longest-
lived conta"gj,‘m i m tHe e e dry-waste container. Decayed wastes are
exammﬁﬁmfo!‘ ﬁ% t:vuty, and are disposed of as solid waste once the
radijg cti 133 reJ ’éhes background levels. Dry waste may also be
}y cin @ Wfﬁf’”iwnm meets a set of criteria established to limit the effluent
'lcontent#dml.on by limiting the quantity of radionuclides incinerated. At
}ﬂ‘i’s time, only tritium and carbon-14 materials are incinerated in the
Campus incinerator. Finally, any dry waste that is not appropriate for
decay or on-site incineration is compacted if necessary in the Health
Physics compactor and shipped off-site for disposal at the U.S. Ecology
site in Richland, Washington.

Radioactive Waste Management

l?:
k. Qngj‘if-'acnlnty includes dry-waste

C
(éﬂ%]w te processing, and LSC vial

® Liquid radioactive waste processing: Liquid wastes readily soluble or
dispersible in water may be released in limited quantities to the sewer.
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The total quantity of radioactive material for campus and medical center
releases combined does not exceed 5 curies of tritium, 1 curi_ of
carbon-14, and 1 curie of al! other radionuclides each year, as monitored
by Health Physics. Liquid wastes that may not be disposed of through
sewerage have, historically, been solidified into epoxy-lined drums using
cement and absorbent. Once the cement is set, these drums are sent to
U.S. Ecology in Richland, Washington, for disposal.

® Biological radioactive waste processing: Biological radloa,c;f % waste
processing involves either incineration, following thf; pP&ﬁkq;iures
outlined for dry wastes, or packaging into 30- qalloq,’d}urq#, whicKFare
overpacked into 55-gallon drums, for disposal at the U”ﬂ ﬁ&éﬁlogy landfill

'Jfl i

at Richland, Washington. mJlU{ i, i,
K ”‘4;“ v
]ff

cj i“ R

[ LSC vial repackaging: LSC vials are packe ‘Ii;to Ihe,d 55 gallon drums
and sent to the Quadrex facility in Flow t*Mﬁm‘m;meratlon Quadrex is
permitted to incinerate a Ilmnted u{ b Hlpf radioisotopes; LSC vials
which cannot be accepted at Quadtex a%turkently being handled in the

g 4
same fashion as all other mlxém”w,% e"s’&l t the site (see Section 4.1.1.3).
g hmm,._

Mixed Waste Management

Until October 1987, theﬂuft D.‘al’ i

liquid radioactive wast és ?’decay

{bastcally a storage operation), solidification (a
Iled;gdisposal to the sanitary sewer system, or by sending

l

treatment proces,q,}ﬁ qpn* g
wastes off- snte%r meera‘tldﬁ or disposal. The DOE agreement with EPA in May
1987 forc ;q:_ﬁt;}heﬂ"i sHeiradioactive waste disposal facilities used by U.C. Davis to
reject m;x astgsh‘on the grounds that the facilities were not permitted to
manage’ hg ardous wastes. The off-site incinerator of liquid scintillation wastes,
although permltted under RCRA to incinerate specific hazardous wastes, can accept
only a few radlousotopes and thus could not relieve the mixed waste accumulation
problem at U.C. Davis. In addition, in October, EH&S personnel became aware that
solidification of mixed wastes is considered a hazardous waste treatment process,
and would require a hazardous waste treatment, storage, uand disposal (TSD) facility
permit. U.C. Davis has only a hazardous waste generator permit. The result of this

situation was a backlog of mixed waste containers. These containers were stored
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without sufficient secondary containment, witnout segregation of potential
incompatibles, and without labels identifying the hazardous nature of the wastes,
the chemical nature of the wastes, or the initial date of waste accumulation. In
addition, the wastes were stored on a platform above an unpaved area of the
facility.

41.2 Findings and Observations

i

4.1.2.1 Cateqgory | A ’!”Jfah
4y
| [1 [ Jlﬁj{*‘f:’?‘h.
None &M q% e
“1 i ]ﬂl
g s
4122  Categoryll MIUU'JU‘: ﬂ%
!‘T ""’u" v
l!lr

1. Mishandling and inappropriate storage of haza‘r“ s, ra oactlve and mixed
wastes. There are a number of defucnenclewgﬁﬂﬁ%ﬁﬁé Packaging Facility
which may result in mishandling and !]% ant releases of hazardous,
radioactive, and mixed wastes to the e ﬁm on Lrt

Among the deficiencies obser¥ m{ aste Packaging Facility are the

following: storage of hazardous v&/fﬁﬁtes W:nger than 90 days; storage of mixed

wastes longer than 90 d@ waste75 s%red in the open and without adequate
secondary contamm’@ht Mﬁ% ﬂ;ﬂéte waste segregation and labeling; and
presence of a oq Us(dtra % for wastes to enter the U.C. Davis sewage
treatment ﬂ, . ‘ | bn the proximity of the Waste Packaging Facility to
a 60- kllovﬁ m&&tatldwrmreases the likelihood of major fire or explosion.
Whieny

V 5 1]0' M ;umJ%&ton at the U.C. Davis Waste Packaging Facility actually begins
wh@m,}t}iastes are delivered to the facility. However, accumulation start dates
are aséuimed to be the date that a drum of bulk waste is filled. Wastes in small
containers may be stored at the Packaging Facility for several months prior to
bulking, and thus may actually exceed the 90-day limit before the
accumulation start date is ever noted. In particular, long-term storage of
water reactives and picric acid was noted in the flammable-waste storage
shed. Unmonitored storage prior to bulking is cf particular concern, since
waste containers provided by the individual laboratories are not subject to the

_A .Q_‘;
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same quality control as those provided by EH&S, and are therefore more likely
to corrode, crack, or break and release hazardous wastes.

Mixed wastes at the Waste Packaging Facility are being stored for longer than
90 days as well. For many of these wastes, this iong-term storage is
unavoidable due to the lack of available off-site mixed waste treatment and
disposal facilities. However, these mixed wastes are not all being stored in an
environmentally sound manner, and long-term storage in maqequate
conditions increases the likelihood that a release could occur.

Numerous drums of wastes are stored in the open, as dmﬁﬂ%s‘dﬂ in Semﬂhon
4.1.1.5. Although none of the drums stored on the unpéﬂ{ q ‘areas of the
facility were identified as specifically containing LEHﬂlqu.f,tes, Ugcy few could
be stated with certainty to contain no LEHR wastes. JWq,e | m re, drums which
may contain LEHR wastes are being stored on a"'}% rfacé »through which any
waste releases could permeate. It is possuﬁ! mmj@“f%‘lﬂlés which permeate
through the soils - the Waste Packagmg Wf" mlgrate to Putah Creek,
which lies about 100 yards south of théw[ ca% Th‘lﬂ;‘ paved areas of the Waste
Packaging Facility, although less'l ‘M ‘*ﬁ u ‘*qthe unpaved areas, are still
sufficiently porous as to be sd&.‘,ge ic"f’ wio uiermeatlon by hazardous waste

liquids. i, ”‘f

I‘"Jﬂu;

ul;q

Many areas of the W‘aste lﬁgcka@fng Facility lacked secondary containment.

Numerous 55- ga!]on qrums cfé"llquud hazardous wastes were being stored in
Tl

unbermed, I,M]curﬁ' o] #as Also, a number of 5-gallon containers of

radloactl\,{\a"anq”'maxea ~tqu1d wastes were stored with inadequate secondary

contaj nmeWt"“%é‘l’mEHR wastes stored in Radwaste Storage and Decay Trailer

Ng;géﬁ‘J\}\)‘ no”f ;;ll prowded with sufﬂcnent secondary containment. Fmally, the

i
il

""""

not provnded with secondary containment. In the event of a spill or leak in an
area Iackmg secondary containment, there wouid be no automatic means of
preventing the surface flow of the released liquids to the sewage treatment
plant drains, to other low points on the Waste Packaging Facility site, or off-
site.
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Many wastes at the facility were not properly labeled or segegated. Proper
labeling of wastes is important to ensure that incompatible wastes are
segregated, and that containers are stored in conditions appropriate for the
waste contained. In addition, in the event of an emergency requiring outside
assistance (e.g., fire departments or state spill response teams), proper
labeling assists emergency response personnel in responding rapidly,
efficiently, and correctly to minimize damage, health risk, and environmental
release. Many of the drums of wastes stored in the open were not labeled as
to their hazardous or chemical nature, nor as to the lnitialjﬁate of
accumulation, although this is a required part of the U.C. D v‘nuélfq@%n[dous
waste management procedures. Wastes which have not y yﬂeﬁ@ bulkédrare
for the most part labeled as to chemical nature. Wastes in mw Riying areas
are not aiways labeled, and are not segregated by t pe [Mlxed wastes
are not clearly labeled as to their hazardous atu &bﬂmncal makeup.
Finally, hazardous, radioactive, and mixed was Hﬁﬁwaste Storage and
Decay Trailer No. 3 were poorly labeled and! ’&mm; M)cdmpatibles were not

segregated. QI ””IHJ}J mﬁjﬂ Iy e

The conditions of waste storage rim]) I %j orage and Decay Trailer No. 3
were such that quick- responsé”}"‘gctl {p, bs donsidered necessary to minimize
potential threats to human heafm»angf the environment perceived at this
storage area. EH&S peﬂ%nnel mntm@ed remedial activities to identify all the
LEHR wastes in th ‘ﬁt‘éller / mrﬂ%ate procedures to remove as much waste as
possible to off- sxﬂ d;ﬂ osal Mr‘\d to label and segregate all remaining waste,

providing ad“ ;fpr ﬁ’y‘ﬂ ﬁmbrage conditions.

| ‘i J;J

iy B
Fmal$¥ th fﬁ ”’Iﬁ&hs Waste Packaging Facility is located only 50 feet from a

60«&9 g\‘i’hit suLHgtataon that services the university. In the event of a substation
flre‘; Wé Waste Packaging Facility is close enough to be at risk of fire or
exploiﬂ@ﬂ Conversely, in the event of a fire or explosion at the Waste
Packagmg Facility, the substation may also be adversely affected.

Subsequent to the on-site Survey, U.C. Davis and the LEHR have taken steps to
correct many of these deficiencies. An action plan submitted to SAN on
November 23, 1987, addresses corrective actions to be taken with respect to
this finding.
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4123  Categorylll

None

4.1.2.4 Category IV

1. Improper management of hazardous, radioactive, mixed, and solid waste in
the generation/accumulation areas at the LEHR facility. Lack '“lms‘;condary
containment, absence of segregation of incompatible wastgs, |r\£d§guate

labeling, and use of inappropriate containers in waste qwmqlatlon Yreas

used for temporary storage of wastes could result in the ref@*ﬁq ’7;?5% hazardous
or radioactive constituents in the event of a spill, - !y ‘ip risk (tg::.'.,lndlwdua{s

handling waste containers.

l
wﬂn %j H\
Wastes are generated by virtually every reseémr;'l‘ﬂmmﬁ on at the LEHR facility,
and are accumulated in each Iaborator b i} re ,'ng s@upped to the U.C. Davis
Waste Packaging Facility. Wastes are ; , m ﬂiﬁ edn solid and liquid forms, in
individual containers including re%‘ ) ;la % fvarymg sizes, sample bottles
of varying sizes, 5-gallon plyI ‘TF cikljfpoys dry waste boxes, plastic bags,
packages, etc. \Wastes are remo% frém the accumulation areas when a
researcher informs U.Cli p“aws EH%S bf the need, and are trucked to the U.C.
Davis packaging fz?gdfty 0 ”i_ ggﬁ'éiin campus.

Al

o A
1 ‘fﬂ,

Under Callf%gma é‘,i EW\ ‘hazardous waste regulations, small quantities of
hazardoqﬁ{/valgy és (i.e 'B:tfp to 55 gallons of hazardous waste or up to 1 quart of
ﬁd,;’ J”W Waste) may be accumulated at the point of generation for

used ar;@,,approprlate for the waste matenal and are in good condition.
Although secondary containment is not required by EPA regulations for these
small accumulations of hazardous wastes, the absence of secondary
containment results in an increased potential for spills to be released to the
environment. Secondary containment is required by U.C. Davis procedures for
liquid radioactive and mixed wastes in any waste accumulation area. Waste
accumulation areas at the LEHR were frequently deficient in that secondary
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containment was not provided, separation of incompatible wastes and
materials was not always provided, labeling was poor, anc oi: one occasion

. solid wastes were being improperly disposed of.
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4.2 Toxi¢c and Chemical Materials
4.2.1 General Description of Pollution Sources ard Controls

This section addresses the acquisition, distribution, and control of the toxic
chemicals and materials present at the Laboratory for Energy-Related Health
Research (LEHR) at the University of California at Davis (U.C. Davis). The focus is on
practices and procedures used by the facility to ensure that toxic mats (lals are
stored, used, and controlled in a manner that safequards against ‘ﬁﬁ‘ﬂ@

releases to the environment. The materials covered are polychlormete
(PCBs), asbestos, pesticides, laboratory reagents, and bulk cheanﬂf’s

are discussed in Sec’tnon 4.3.2.2).

42.1.1 Toxics Management

”J”’Lp '
The overall policy at the LEHR for toxic mat?nﬂé,#ﬁmn Wrage and disposal is
established by the U.C. Davis Office of Envurqn § ntalJj alth and Safety (EH&S) and
the campus Fire Department. This pohcy]‘tﬁqs‘jlr \

i ,"1
{I aHmmlstered by laboratory
supervisors and project principal invesfiy] ot mpliance is monitored by the
"x‘ﬁ?r

EH&S office.

Procurement

w o%q‘honly used acids, bases, and organic solvents may be obtamed
n @ﬁ*’”a{‘ﬁ@ﬁ@entral stores warehouse. Project-specific chemicals are
"f"'fLEHR Business Offlce These orders are made by mail with the

Personnel who place orders by phone are asked to request MSDSs and repeat the
request when the phone order is followed with a written purchase order.

Inventory Control

Chemical and radioisotope inventory control at the LEHR is the responsibility of the
laboratory supervisors and the project principal investigators. EH&S requires that
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an inventory be maintained for all the hazardous materials stored at the LEMR. This
inventory, which includes the name, quantity, and the date the material was
received, should be updated at least once a year. Researchers are therefore
required (LEHR, 1986) to examine their stocks ¢ chemicals/radioisotopes and
dispose of old, outdated, or unnecessary materials. However, several instances were
noted where chemicals had been stored for several years (Room 110A/Building H-
213, Room 301/Building H-218, Room 418/Building H-217, and the Deccon
Room/Building H-294). Part of this problem involves orphan chemicals th ?are left
when projects end. Generally, projects do not have closeout funding tﬁ;%&‘pose of
chemicals, and new projects rarely need all the chemicals remaq ""

previous prolect -rﬁt”i’{ﬂy
Lju}[l

L
;o

*’J‘IIH!JE};‘; Wiy

Identification of Hazards -Qﬁjﬁﬁﬁ%"
‘ hryu*-

At the LEHR, employee access to hazardous substancesv %?r E‘lon is accomplished
primarily through a Material Safety Data Sheet 5 ,%‘ lram The EH&S office
requires that an MSDS be provided for ealuchm za ﬁ)us substance used in the
workplace. The MSDS lists toxicity mforma }J“ ii[na{mlnty and explosion hazard
data, handling precautions, and procé@”fﬁ se in case of spills or contact.
~ Original MSDSs are received by theJU;'nHRJPi mesc "Office and are kept in a master

~ file, while copies are sent to EH&S and f‘d‘the @erst 1 who placed the order. A user’s
file is maintained in each |é€tp,ratory Tn%ls file consists of a prominently labeled
bmder kept ina Iocatlgmgtcess hﬁ t%ﬂ’ Ih employees on all shifts. Each employee is

batlon of this file.

mu* b i,

Training for ﬁ\ rso,}_“nel 'irkmg with hazardous substances is provnded by
mmeduateﬁ,s,qpe

qﬁ?d"%mg the guidelines established in the LEHR Safety Manual
dei":

i n’

4212  Togxjc Chemical Storage

There are three general classes of hazardous substances stored at the LEHR; reagent
chemicals, maintenance materials, and diesel fuel. Miscellaneous lead materials,
stored on an uncovered pallet, were found in the Cobalt-60 Irradiator field.
Exposure to the elements will eventually cause lead to be leached from these
materials.



Reagent Chemicals

Most reagent chemicals are stored in laboratory satellite areas. These areas were
reviewed in the Main Office and Laboratory (Building H-213), Animal Hospital 1
(Building H-219), the Pathology Laboratory (Building H-217), the Cellular Biology
Laboratory (Building H-294), and the Toxic Pollutant Health Research Laboratery
(Building H-299). In general, the housekeeping was neat and orderly‘mfnd the
shelving units were stable. However, some chemicals were not marf}aﬁ}d With the
‘date received and others had been stored in excess of several years. - :

gy e
Bulk reagent chemicals are stored in Rooms 504 (solvents) at¢

Building H-290. Storage problems were noted in both rog "m-'éy];_h.,,‘j.n R

{ ”‘1 s, i
were stored next to acids; however, the bases were, remé! ﬁ}!?i&qﬁg‘gampus central
e

o m'
stores and this was verified. The floor drain, which i Jﬂ.s té@l@he campus sanitary

==a

Al
ﬂhﬁ%ﬁz;y&@cids) of
] 1‘%

m 505, bases

sewer system, can be a conduit for spilled contanimwwgmﬁﬁm' shelving in Room 504
is bent, not bolted to the wall, and does not"] { el'J ﬂﬂ;' or barrier to prevent the
solvent containers from falling off. Also, t%{ W isﬂj&m-liﬁér container of ethyl ether
stored beyond the maximum ‘i-year_(a’?&”é}j}%gw: %J&%ui}t‘%ment) retention time. Ethy!
ether can react with oxygen in théu”%;, tg}[ﬁm;ﬁ an unstable peroxide which may
explode if disturbed by heat, shock, or jor I |
. .zi]{;v_%;q N W
Until May 1987, bulk cf ”ﬁ%cals"@%gmﬂﬁé ethyl alcohol, formalin, kerosene, wheat
oil, and chlordane) art’j}ijjr .%ﬁsiblﬂx c’;{%er chemicals were dispensed from containers
stored at the bu'«'ﬁﬂﬁﬁfm”umwmnsmg area in the southwest corner of the site. The
area consistecim];;ﬁﬂ:!L ?@ﬁfﬁpen‘ﬂ@%ed, rocfed wooden structure that did not have an
at ﬁé}:f%%{fi"ﬂ&li””@mere detailed discussion, see Section 3.2.2.3.

Mainteﬁ%’"Materials

Three outdoor metal sheds, adjacent to the Shop (Building H-212), are used to store
the materials that support Shop activities and site building maintenance. Petroleum
products (oils and lubricants) are kept in one shed; paints, paint thinner, and
varnishes in another; and caulking materials and hydraulic fluid in a third. The
sheds are old and are not supplied with electricity. Although protected from rain,
the stored materials are essentially exposed to ambient temperature and humidity.



The paints especially appear to have been stored for a long time, although there
was no excessive surface deterioration on the containers. Also, the Shop foreman
indicated that materials not in routine use were disposed of periodically as per U.C.
Davis Fire Department regulations.

Diesel Fuel
An underground diesel fuel storage tank, located behind the Toxic Pollutant Health

Research Laboratory (east of the emergency generator), is the only storagvgf‘;l
the LEHR. Information (tank inventory 4-30-87) on this tank is listed beldgw::

Age -- Installed 1981
Construction Material -- Fiberglass
Capacity -- 1,000 Gallons

Tank Contents -- Diesel Fuel
Hastory of Leaks --No Leaks

> @ ¢ © & © ¢

Inspection Schedule -- Annual
External Protection -- Smgle \K\(

ntciry turnover to mask such a leak. Also the age of the

n ‘n'

There is no .CB electrical equipment (i.e., equipment containing greater than 500
ppm PCBs) or PCB-contaminated (i.e., greater than 50, less than 500 ppm) electrical
equipment at the LEHR. There are three transformers mounted on concrete pads in
a fenced-in area adjacent to the Shop (Building H-212) and information on these
units is presented in Table 4-1. There are also three pole-mounted transformers,
located just outside the east boundary of the site, which service the Cobalt-60
Irradiator Building. The dielectric oil in each of these transformers contains less
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TABLE 4-1

PCB ANALYSIS DATA ON THE LEHR TRANSFORMERS

4-22

Serial Number Description PCBs (ppm) Date Analyzed
C170696 GE 167 KVA 3.3 11-02-81
C170698 GE 167 KVA <39 11-02-81
C171526 GE 167 KVA 4.1 , 11~02~%

Source: UCD, 1987e
HIU .wiﬁ]“, %J
) Irmﬁﬂi}ljiﬂufmﬂ
*}ﬂl]""" ‘mﬁm": J}L




| S

than 3 ppm PCBs. All the PCB analyses were conducted by the Environmental
Toxicology Laboratory on the main campus. Finally, there are approximately 12
one-quart cans of hydraulic fluid (dated May 1974) stored in a metal shed just west
of the Shop (Building H-212). EH&S will arrange to have this material analyzed at
the Environmental Toxicology Laboratory for PCBs.

4214 Asbestos

W‘
The locations of asbestos-containing matenals at the LEHR are given m the facility
J‘

4 i

Lagging, ceilings, and walls were sampled and analyzed fgp%sbestch but only the
lagging tested positive (i.e., 15 percent amosite in eachﬂnase .' Gl
Hospitals 1 and 2 was inspected and was in excellent cdﬂﬂltloh _However a section
of loose asbestos (approximately 1 foot) ar\d”ﬁj”‘1 ’ém ’?h”,of‘ abandoned pipe

11 i

(approximately 20 feet) covered with asbestW ]}QQ Was observed adjacent to an
{ I
b

air intake for Room 204 containing the me ) W mﬁqul{;ment for Animal Hospital

1. Although the asbestos did not appé&p‘;,@ ‘l;' \MII deteriorate with age, and
o Ji
could enter the air intake and pose %tory threat to building personnel. No

removal program is planned at the LEHRfqr tﬂ'é remaining lagging material. When
‘ﬂ |

un
necessary, sections of asb‘&é;tos con‘gammg materials are removed during
o il

office, w'g'.r h uses pe ““shcudes for insect and rodent control Herbncndes are not used
and weed‘wmntrol consists of periodically tilling the soil. Pesticides used by EH&S are
stored on the" main campus although a 1-gallon can of pesticide was observed to be
improperly stored in the Shop petroleum, oil, and lubricant shed. EH&S selects the
pesticide to be applied and requires written authorization from the person
responsible for the bremises before using any chemical in or near a main campus or

LEHR building.
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TABLE 4-2
LEHR ASBESTOS INVENTORY

~ Building
Animal Hospital 2 (H-218)

Animal Hospital 1 (H-219)

Clinical Pathology (H-215)

Feed Mix (H-216)
Pathology Lab (H-217)
Main Office and Lab (H-213)

Source: UCD,L

a Tng,%bé" ( di¥gmoved from this room (~ 1981) and, according to personnel
L[nterviewed ijeas sent to the Richland, Washington, disposal facility. Disposal docu-
'1,.'5ﬁ1e0¢§fion wasnot readily available on-site. -

¥ L
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At one time, chlordane was used for flea control in the dog pen areas but there
were no site records readily available to determine when these applications
stopped. For more details, see Section 3.2.2.3.

4.2.2 Findings and Observations

4221 Cateqory |

None

4.2.2.2 Category ll

None

4223 Cateqory Ili

None

4224 Category IV

2. Improb@r storage of toxic chemicals. The following examples of improper
chemical storage were observed:

e Chemicals are stored beyond their useful shelf life. A 4-liter container of
ethyl ether in Solvent Storage Room 504 has been stored beyond the 1-
year EH&S-required maximum retention time. Ethyl ether can react with
oxygen in the air to form an unstable peroxide which may explode if
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disturbed by heat, shock, or friction. Also, some chemicals in Room
110A/Building H-213, Room 301/Bullding H-218, Room 418/Building H-
217, and the Decon Room/Building H-294 were not labeled with the date
received or were stored In excess of several years. After the on-site
Survey, the can of ethyl ether was removed.

®  Bases were stored next to acids in Acid Storage Room 505. Also, a
rlammable reagent (toluene) was stored next to a corrosive ( hygrochloric

J‘|
I ‘w‘

verified by team personnel.

l"l‘ ‘vl.l
Ay
I R T ON]

L}
i “qx_‘,"o
.‘».5"«[ ‘

q@

® The floor drain in Acid Storage Room 505, whlch Ieédim,tﬂif'dm}y to the
sanitary sewer system, is a potential condigﬂu fpr cmn,tammants
Subsequent to the on-site Survey, the floorﬁrain W(qq sealgd

JIU}I k :ﬁf M,

® Theshelving in Solvent Storage Roo ?JM“ WWD{; pot bolted to the wall,
and lacks a lip or barrier to preveﬁ]t c Mﬁ from falling off, The LEHR
has indicated that the shelving %peéw fep‘1aced following the on-site
Survey. 7. ""'|‘l ”‘”J” . g

A

® A 1-gallon can of Robert s qupﬂe ‘pesticide is improperly stored in the

Petroleum, Oil am:{ Lubricaqt shed adjacent to Building H-212 (Shop).

The pest maﬂagemeut pn&:gram at the LEHR is conducted by the U.C.

Davis EH&S ofrim. whlcl‘? stores pesticides on the main campus. If left in

the shed, th&mamwlll deteriorate with age, increasing the risk of

r';‘; mant relaase. Subsequent to the on-site Survey, the pesticide was
remowd"' e

Imgmp'er storage of lead materials. Miscellaneous lead materials are being
stored'c on an uncovered pallet in the Cobalt-60 Irradiation Field. Weathering
effects may eventually cause lead to be leached from these materials.
Subsequent to the on-site Survey, the lead was moved to an indoor storage
area.
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4.3 Radlation

et

4.3.1 Background Environmental Information

Background radlation In the vicinity of the Labcratory for Energy-Related Health
Research (LEHR) at the University of California at Davis (U.C. Davis), is composed of
both natural and man-made sources. These sources include cosmic radiation,
natural radlation from the ground, radionuclides In food, drinking wateu and alr,
and fallout from past atmospheric weapons detonations. The most s+gn§+’1cant of
these sources Is exposure to the lung from background levels of radqn THe, gnnual
average effective dose equivalent (EDE) to humans fram nqm,wfagﬂ lpackgr&und
radiation In the United States is 189 millirem (mrem) ( EPA TQMQ}“'Z ‘Thig: dose s
detailed in Table 4-3. The estimates in Table 4-3 were dermwfw,r.lng tM approach of
the International Commission on Radlological Protec {on ( I!ﬁRRj h‘a QCRP Reports 26
and 30, which allows direct comparison of the d se e% lvalaht (DE) for different
organs. About one-half of the annual EDE | WHMW{W@ to the inhalation of
radon-222 and its decay products. Previous| ftﬁ te@lmtlmates of the background
dose did not include the radon contn@ﬂuth@%ﬁn *' @r‘é set at about 100 mrem/yr
EDE. “f‘ﬁh;?f I

A :d‘f‘ {-

In addition, the U.S. Environmental Pro‘caclploh Agency (EPA) repoits on a quarterly
basis background direct penéﬁqtmg radtatlon exposure rates, including those from
cosmic radiation, for se;mcted Iocathm throughout the continental United States.
These background dlm‘;!"i.t peﬁetratmg radiation exposure rates do not measure the
contribution attmtqutabla tO uhé ‘inhalation of radon-222 and its decay products.
The latest aval I«Ablq data ‘afe for the 12-month period from October 1985 to
Septembqr 1986 F‘br Yt ‘period, the EPA reported background direct penetrating
radlatnpn equsure rétes equivalent to annual doses of between 134+ 42 mrem DE
in Denve‘r, Cé|orado and 61 %55 mrem DE in Orlando, Florida. The annual dose for
the same pe,pod was 63155 mrem DE in Berkeley, California. The average
measured external gamma exposure rate equivalent to an annual dose at the 22
locations monitored was 92 £ 39 mrem DE (EPA, 1986a, b, 1987).

The U.5. Department of Energy (DOE) establishes radiation protection guidelines for
its facilities. Radiation standards for the protection of the public in the vicinity of
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TABLE 4-3

AVERAGE ANNUAL EFFECTIVE DOSE
EQUIVALENT TO HUMANS FROM NATURAL
BACKGROUND RADIATION

Organ

Gonads

Annual Effective Dose Equivalent
(mrem)

Breast

Lung (Total)

Red Bon#2 Marrow

Bone Surfaces

Thyroid
Other
Total
‘IU i
Source: Adapted from EPA, 1986¢ m "
) ,’i.i;ﬁ!'
K } Ll
'h}." f,“;% '“ u ‘0
, J|IJ'm
Sy
il
'.ff:, "‘:‘.}“"?{gf' ':3'
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the LEHR at U.C. Davis are given in DOE Order 5480.1A, Chapter ¥I, as amended on
August 5, 1985 (Vaughan, 1985). These standards ai» based on the
recommendations of the ICRP and the National Council on Radiation Protection and
Measurements (NCRP). The amended order also included the EPA limits for the
atmospheric pathway radiation dose recelved from DOE facilities as contained in 40
CFR 61, Subpart H. The DOE dose limit Is 100 mrem/yr EDE (natural background and
medical exposures excluded) for all pathways to any member of the general public
for a prolonged exposure from normal DOE operations. In addition, as stated in 40
CFR 61, Subpart H, any member of the general public shall not receive a"ﬂ‘gdlation
dose from the air pathway of greater than 25 mrem/yr to the whold“&&mly or 75
mrem/yr DE to any organ from normal DOE operations. .y';ﬂU??:ﬁ}'w Lol

4.3.2 General Description of Pollution Sources and Con, M}ols "]UH

q ,J'.'M!m ura
Wl
This section discusses the LEHR's dose assessments fqg] the ‘dw«?ral‘pubhc and the

dose models and radioactive releases used in the dm mj sméms A comparison of

é:.:;

each reported dose assessment of the radiologn al %the LEHR will be made

with the applicable standards. The radioactjve Wirc d controls are discussed in

the appropriate sections for Air (3.1, 2 m ﬁf@ & @Crface Water (3.3.2), and

Groundwater (3.4.2). Radioactive sour % ry ontrol and direct penetrating

radiation sources and controls ar@‘“’ isd%se&d in Sections 4.3.2.2 and 4.3.2.3,

respectively. "'}
‘Iul‘ln,

4.3.2.1 Summary of EWQSUH sw ‘ Q?il!‘ut

In the 1986 Annual En@ﬂM‘L‘lm (“tal Momtortng Report, the LEHR reported that 65
microcuries of MH m-%w@re released to the on-site leach field (LEHR, 1987h).
Other than t };ﬂ g the report states that there were no releases of
radnonquws on- ﬂ?p off snte to air, soil, surface water, groundwater, or the campus
samtary,’usgwage syst ‘m from the LEHR facility. The report also stated that there
were no""mment perimeter dosimetry values recorded from the LEHR facility.
Review of tH@ data by the Survey team members did not support these statements
(see Sections 3.1,3.2,3.3,3.4,and 4.5).

The 1986 Annual Environmental Monitoring Report states that no radionuclides
were released or direct radiation values recorded from the LEHR facility; therefore
no dose assessment for the general public was performed by the LEHR. Interviews
with site personnel indicated that no rcutine radiological environmental
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monitoring is performed for air, soil, surface water, or groundwater (see
Sections 3.1.3, 3.2.3, 3.3.3, and 3.4.3, respectively). However, routine perimeter
dosimetry monitoring has been performed since 1985. Review of the latest
quarterly results (April-June 1987) revealed values above background. These data
were not discussed or interpreted in the Annual Environmental Monitoring Report
(see Section 4.3.3).

As previously stated, the DOE imposes a dose limit of 100 mrem/yr EDE, natural

background and medical exposures excluded, for all pathways to any mq{h‘nber of

the public for a prolonged exposure from normal DOE operations. Thég ;

made from the LEHR Annual Environmental Monitoring Report is Wm for 19 ,”the

dose to the public from operations at this site was 0 mrem ED,‘,’r @“,13 dose 'L as

concluded from the Annual Environmental Monitoring Rep? , wel (}% MM’lthe DOE
i

limit. Review of the data by Survey team members did ndfij] *rs conclusion

(see Section 4.3.3). "ﬂl “ﬂw "’m

I
h m
4322 Radloactive Sources Inventory Fon’crg{lL HIUW““ tfmnn)df'iml J
1! J,
a@’ if iMmclar to the LEHR. These

[@ posted radioactive material
Qld be listed on the radioactive

Radioactive materials are stored at many lﬂ‘
radioactive sources should be stored nﬂmcw
storage areas. Additionally, these ‘$oaur ]
materials inventory for that facility. 'J{’ hfil e
iy I
Areas and rooms at the g;HﬁlW”ere «ﬁdloactnve materials are used or stored are
posted with the prope qung sa&;‘hgp Laboratory work is conducted in fume hoods
where the radionuchd&[ ne levels) are kept behind lead bricks. When not in
use, these radio !M S a @q ted in locked rooms. There is also a central storage
area located ml%r ’ lt 60 Irradiator Building, which consists of a lead-lined safe
(locked). 1Mi{t,cur %zodnts of miscellaneous radionuclides are stored in this safe.
A mas‘e&j |IS‘(m of all Midioactive materials at the LEHR is kept by the U.C. Davis
Envnronn& }?’:cal Health and Safety (EH&S) office. Laboratory supervisors and
principal mvéﬁ‘ttgators are responsible for individual project inventories.

The tracking of radioactive materials at the LEHR is accomplished through the U.C.
Davis Radiation Use Authorizations (RUAs). These RUAs list authorized isotopes and
amounts, personnel, locations, experimental use, and conditions or restrictions. The
RUAs are reviewed and approved by the Radiation Safety Officer and Radiation Use
Committee before they become valid. Additior'\ally, a Quarterly Radiation Inventory
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Report is issued for each RUA, listing the current radiation inventory along wnth any
radionuclides obtained or dlsposed of during the most recent quarter..

!nspection of records and storage areas indicated that the above procedures were
being implemented. However, interviews with site personnel revealed the
existence of two 300-curie cobalt-60 sources in a single irradiation unit used to
irradiate cow udders. These sources are currently in Alaska. They were shipped
there when a researcher left the LEHR to work at the University of A!ask? These

personnel to estabiish ownershlp or transfer of ownership for thesﬁ
| Uﬁ
43.2.3  Direct Radiation Sources and Controls k

irradiator consists of a 349-curie source of cobaltﬁ?
of a concrete building in such a manner as to ;&rmﬁ“ 'y

segment of an outdoor field with a 170-cur; g ed‘@]waléﬁ‘&,scurce strength, and/or the
enclosed room beneath the sourze. See Fig U %f’w the location of the Cobalt-60
Irradiator.

was gre ermigsion by the SAN to use the Cobalt-60 Irradiator for indoor
irradiatia specimens. As a result, a comprehensive operational plan for the
LEHR Cobalti60 Irradiator was instituted in January 1986 to ensure that exposures to
the general phblic did not exceed the DOE action level.

43.3 Environmental Monitoring Program

The LEHR has performed routine thermoluminescent dosimeter (TLD) monitoring
around the Cobalt-60 Irradiator since 1985. The TLDs measure direct ionizing
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radiation exposures from natural and man-made radioactivity in the air and soil,
from cosmic radiation, and from radioactivity from LEHR operations. The
measurements are made to determine if activities of the LEHR are contributing to
the direct penetrating radiation levels in the vicinity of the LEHR.

The TLD locations are shown in Figure 4-3. The TLDs are placed and retrieved on a
quarterly schedule (January-March, April}June, July-September, October-
December). The TLD locations are inspected during the quarter by a hcalthﬂohysicist
from the U.C. Davis Office of EH&S to ensure that the TLDs have not bqen"‘%moved
or vandalized. The Radiation Detection Company (RDC) is the V& br and
processing laboratory for the TLDs. RDC is certified and p

Rk

';'ctpates inythe

nonrad-‘::_,:':acti\.re poIIUtants in the environs of DOE sites resulting from facility
operatlons;m relation to applicable standards. Additionally, it should be inclusive
enough to détermine the environmental impact of facility operations.
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TABLE 4-4

LEHR ENVIRONMENTAL DIRECT RADIATION EXPOSURES

Direct Radiation Exposure
above background Dose Equivalent to a
mR person (mrem)a
TLD
Location Quarter Quarter
(April-June E Tj?je::gnt (April-June Yearlyw?-:
1987) a 1987)
Background 0 -0
Control 0
North 1 12
East 1 18
East 2 3
South 2 3
South 1 4

Source: UCD, 1987c¢

a

at the specuflc TLD location for the ent] e quarter or year, respectively.

J;"é‘iy’{»
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4.3.4.1

Findings and Observations

Category |

None

434.2

4343

| Category |l

[
")‘1‘&

'_EHR u.C.

Lack of a complete listing of radloactlve sources. Nelther théﬁg,

T
e
P

improper disposal, or loss of radioactive mafertall J”""

01’1 it
0,
extsfe

Interviews with site personnel revealed thﬁl
cobalt-60 sources in asingle |rrad|at|on45,cﬂmu !
These sources are currently in Alask@,, T ’ﬁ%Wéﬂ&‘Shlpped there when a
researcher left the LEHR to wo,i§ at"{ﬂhe Utiiversity of Alaska. These
; _ﬁ?cjﬂve sources inventory and no
ie LEHR, U.C. Davis, or SAN personnel
to establish ownership or transfe“n;of ownership for these sources. This
situation brings nq‘ro questloh the completeness of the remaining
radivactive sourges can the mwentory Additionally, radioactive sources of
thissize woul.' “':‘be mcluded on an assets list. However, no complete assets
list exusts for_t & LEHR After completion of the on-site Survey, an
dtlon 4By _ ;'C'." Davis and SAN personnel produced information on

No documents have been received, but verbal

_,.‘-".’;‘comm nicatnons W|th site personnel indicate that responsibility for the
"'-,.f;._‘so.urces wis transferred to the Richland Operations Office.

catégory Il

None

S
]

W

o



4344  Cateqory !V

1. Lack of a comprehensive environmental monitoring program. The lack of a
comprehensive environmental monitoring program at the LEHR precludes
assessment of past and present environmental impacts of LEHR operations,

Interviews with SAN personnel revealed that SAN granted‘the LEHR an
exemption from preparing an Annual Environmental Monitorin , Report,
allowing the LEHR instead to prepare an Annual Envnronmental @hmmary
This exemption was granted under the provisions in DOE Ord‘é“rurﬁ484 1.
However, the exemption does not eliminate the requnremep&ﬁ“to {‘bomtor’*‘*or in
some way assess the environmental impacts from LEHR opé &QM:;;‘AJthough
there is no information to indicate that on-site oq ﬁimnsrte ympactﬁ to the
environment occurred from either past or present ope W‘qﬁsh@here is a lack of
data to support or refute this assumption. Curre x’w a QAN funded site study
and characterization plan is being mp!erﬂ@]wwnﬂ ﬂ'he present phase is a
groundwater and soil sampling progr m%ﬁ ﬂ? rrected toward investigating
the environmental impact from the “ ﬁ ctib‘re waste disposal sites and

past operational practices.

The LEHR Annual Envrr&’hmental Sumrnary is not inclusive enough with respect
to the criteria of Dm'ﬁ*Ordeﬂ l5?14 i
Al lr

The Annua ﬁr?vnﬂﬂ' m qﬁial Monitoring Report generated by the LEHR is
actually . ﬂo / dal grf vironmental Summary by definition contained in DOE
Ord r.$48£mlm Wareport is incorrectly titled. Interviews with SAN personnel
rey & le&ithat Lﬁf\N granted the LEHR an exemption from preparing an Annual
Enwmnmental Monitoring Report, allowmg the LEHR instead to prepare an
provrsrons in DOE Order 5484.1. However the exemption does not eliminate
the requirement to monitor or in some way assess the environmental impacts
from LEHR operations. Assessment of the environmental impact of LEHR
operations is not possible from review of the Annual Environmental Summary.
DOE Order 5484.1 requires the site to surnmari::e and interpret the levels of



radioactive and nonradioactive pollutants, in its environs, resulting from
facility operations in relation to applicable standards. The LEHR facility does
not conduct monitoring of radioactive airborne or liquid effluents.
Additionally, the LEHR does not, as a substitute, calculate radioactive airborne
or liquid effluent releases. Since no releases are measured or calculated, they
cannot be compared to applicable standards. The applicable standards
themselves are not presented in the Environmental Summary. The LEHR has
performed routine TLD monitoring around the Cobalt-60 Irradiator smce 1985
but does not discuss, summarize, or interpret the results in thé' Annual
Environmental Summary. The Annual Environmental Summarvﬁ Quld be
inclusive enough to determlne the envuronmental m,(ﬁé'bti,,of familty
operations. Itosh
radiological emissions into perspective.

c][,"x

Mﬁ'
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4.4 Quality Assurance

4.4.1 Environmental Monitoring Program

The Laboratory for Energy-Related Health Research (LEHR) has no routine
environmental monitoring program or a program to monitor site effluents.

The LEHR does perform some thermoluminescent dosimetry (TLD) monitormg atthe
perimeter of the Cobalt-60 Irradiation Field. The TLD program is contrac%éd to the
Radiation Detection Company, which is certified by the State of Caii‘“ﬁ&;mm and
participates in the Environmental Dosimetry Inter-Comparison Prm#c%,:manageu by
the U.S. Department of Energy (DOE) Enwronmental Mearurer%,m ‘c,l:aboratory in

The University of California at Davis (U.C. Davis) carrﬁ%’ 4S SeW
routinely analyzes samples of its outfall to meet {h%mmx&% ements of the National
Pollutant Discharge Elimination System Nﬂ%ESQ nperm'm The plant Quality
Assurance (QA) plan (UCD, 1982) was revied W ar%”fou%d acceptable. The QA plan
guidelines for sample collection and ané }r : }%asé@ onthe Standard Methods for
the Examination of Water and Wastg a’té‘ék};J 1981) and the EPA Methods for
Chemical Analysis of Water and Wi tes"l‘(‘EPA, 1979) reference texts. For
observations covering sampl}e§ collecte% Sewage Treatment Plant personnel,

refer to Section 3.3.3, Squate Wa he i
g

xw‘

,‘] ﬁ:rm‘ne the presence of radiological and chemical
contaminants,g 44 e,‘f;yEHR Wﬂ*s conducted by Rockwell International and the results
were reported cﬂm 15 dl{Speed and Badger, 1984). Samples were analyzed according

.....
.,.xlh‘-w-

y am“c anéﬂg:sns protocol for volatiles (method 624), semi-volatiles (method

est ni‘Hes (method 608), and metals (California Wet Extraction Toxic Metals
method) Alsq, radiological instruments were calibrated against National Bureau of
Standards (NBS) traceable standards.

A more extensive study, to evaluate the lateral and vertical extent of contamination
in the soil and groundwater at the LEHR, was initiated (June 1987) by Wahler
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Assoclates of Palo Alto, Callfornia. Analyses were subcontracted to TMA/NORCAL
Corporation. The QA manual (Nackford and Herd, 1987) covering these analyses
was reviewed and, If the guidelines presented are followed, the analytical data
generated will have a high probabllity of being of acceptable quality. For example,
analysts confirm that all control criteria have been met for a given set of analytical
results, and precision and accuracy performance measurements (spike. blanks,
splits, method standard, internal standard) normally account for 10 to 20 percent of
the data points generated by TMA/NORCAL. ‘ "

The Survey team observed the water sampling techniques of Wahler Assddratés, and

detalls are presented in the Hydrogeology section (3.4.3). ‘.,‘.J' 'w";-

AJ1' ay
H”TL \ .“ l

4.4.2 Findings and Observations il
i “ﬁ‘li]f"‘i', ' ‘
LI i

4421  Category| Wy

i
UL‘!}?“ “”U'”“.“i..ﬁ"'“m
ﬂfﬂ;f ‘ Vi 1’4&"

None *‘J"J‘i’m

Hhee Ceeend Wi
al gl
by,
j‘ig"‘u il e
No ne ‘Jl‘:l’-!i!}‘“‘, Ud‘j
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4.5 Inactive Waste Sites and Releasas

4.5.1 General Description of Pollution Sources and Controls

This section provides an inventory and description of the inactive waste sites
associated with the Laboratory for Energy-Related Health Research (LEHR) facility
and with other U.S. Department of Energy (DOE)-sponsored activities that were
conducted by the LEHR but were located in areas outside the present-day laboratory
facility. The property occupied by the LEHR is controlled by the Umvérsuty of
California (U.%.) through a land grant from the state, and was once used ay. a‘lqndflll
for wastes generated by the U.C. Davis campus. These mactrve waste \burial-dreas
used by U.C. Davis are also discussed in this section.,

I aon
”v1
'mh

The Federal regulation that requires evaluation of xhe pqt;erﬁtlal envuronmental
and/or human health impacts assoclated with mactlveu\(ygste Mes is known as the
Comprehensive Environmental Response, CompeH&&imm‘;éhd Liabnllty Act (CERCLA)
of 1980. CERCLA, also referred to as “Quperfum, is: hjfoad in scope and authorizes
the U.S. Ervironrnental Protection Agency CHFA amﬂ state agencies to undertake or
to order study or cleanup when there 8 “"”‘{ﬁ-ase ‘or the substantial threat of a
release of a hazardous substance t o"t;he enwonment Superfund was substantially
expanded by the Superfund Amendmems cmd Reauthorization Act (SARA) of 1986.
Among the changes, SARA ubltgates Federal facilities to comply with the same
regulations and pollues as bther entxt(es Hence, except for certain limited national
security waivers, Federiﬂ a.cilmes must investigate their potential pollution sources
and, for those placed cm ’che Nétsonal Priorities List, the plans for cleanup must

undergo EPA mylew ;md ccmcurrence

‘1,-4. ol

In respohse to them federal regulations, DOE issued Order 5480.14 to address the
inactive’ waste sites and releases at DOE facilities. The Order presented a phased,
nvestlgatwe approach for the facilities to follow that corresponds to the CERCLA
process. The first step in the process is known as an Installation Assessment, with
the major purpose of identifying the facility's inactive waste sites. Atthe LEHR, U.C.
Davis did not identify any inactive hazardous waste dizposal sites (Foreman, 1986).
Consequently, the laboratory requested that it be exemipt from the remaining
phases outlined in the Order.
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Between 1984 and 1986, DOE was requested to evaluate the status of the contract
with U.C, Davis for the operation of the LEHR. In 1986, DOE officlally announced its
intent to phase out the DOE-sponsored actlvities at the LEHR by October 1989, As
part of the transition, U.C. Davis has the optlon of purchasing the buildings and
other structures at LEHR (i.e., the government-owned real property). Given the
possibility that the LEHR may be transferred to U.C. Davis, the San Francisco
Operations Office (SAN) initiated an assessment of the facility to determine the
appropriate decontamination and decommissioning (D&D) effort that would be
required (SAN, 1986). This assessment identified several radioactive qute dmpo;al
areas at the LEHR and areas that are potentially chemically contamln ‘ﬂed.. SAN
expanded this assessment to include a site characterization study bt&‘a’c Was ongmng
at the time of the Survey. B g8

Concomitantly, the U.C, Davis began investigating past wast };, tggwsal practlces that
occurred at the present-day LEHR facility. The campus"”mst d‘l,u.posal activities were
located on the eastern portion of the Iaboratory, !ﬁ%ﬁm ea st 'of the main group
of dog pens. The LEHR acquired permlssmn toiﬁ Ffar%’lts operatlon on this eastern
portion of the property in the mid to late! j@f «)U;:The“U C. Davis broadened the
scope of its investigation to include a sn‘ﬁ”"%%jﬁﬁqnzétlon study as well. This study
is closely coordinated with the SAN éf,ud Emd wat also ongoing at the time of the
Survey. One of the main distinctions befcweeh the U.C. Davis study and the SAN
study at LEHR is that U.C. DaVlS focused onwhe eastern side of the laboratory where
the campus was responsnble forwaste qNSposal and SAN focused on the western side
of the facility where w'ii ef,ﬂgenerated by DOE-sponsored activities were disposed

of.

The assessment.‘d ,c:n:’ péh‘tormed through SAN and the U.C. Davis has resulted in the
complla’:idn Qf a‘humber of historical memorandums and photographs.
Informatmn also has been developed through interviews with former and long-time
U.C. Davis employees During the Survey, this information was reviewed and
additional interviews were conducted with laboratory personnel, including
scientists and caretakers who worked on LEHR projects in the 1950s and 1960s. Also,
all of the known or suspected inactive waste sites at the LEHR facility were visited
during the Survey.
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Generally, the inactive waste sites and releases on the LEHR facility can be grouped
as follows:

Radioactive liquid effluent sites
Nonradioactive liquid effluent sites
Radioactive solid waste sites
Chemical/sanitary solid waste sites
Spills and other potential releases
Miscellaneous

4511 Radioactive Liquid Effluent Sites

of radioactive liquid
nhbff treatment system

Two sites on the LEHR facility have been used for éi osa1,‘

effluent. The one first placed in operatuon is knowq‘l ;;,.3 m

‘‘‘‘‘‘‘

sysmm wa‘s designed for disposal of
nﬁ-Z CBulldmg H 218) and is known

Both systems

January 1961 until January 1969 The dogs were fed 955.25 mCi and mJected with
9.32 mCi of strontium-90 (Goldman, 1985). The strontium-90 study was terminated
in 1984. During the 540 days that strontium-90 was administered to the beagles,
and for an additional 30 days following administration, the dogs were housed in
AH-1. Strontium-90-contaminated wastes from AH-1 were routed to the Imhoff

treatment system in Building H-214. The wastes were comprised of dog feces and
urine, uneaten food that was enriched with strontiurn-90, and wastewater from
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5

unusually high

cleaning out the dog cages. An estimated 200 to 500 gpd of wastewater was
discharged to the Imhcff treatment system from AH-1,

A schematic of the Imhoff treatment system is shown in Figure 4-5. This system
utilized the principles of primary sedimentation, aeration, chemical clarification,
and filtration prior to the passage of the wastewater through 5 cubic feet of cation
exchange resin.  Treated wastewater from the system was discharged to a leach
field east of the building.

ofn<|st|ng of sand
1cles >5 microns in

nt Wi .ﬁ% activity became constant. The columns were
eatment'o only one batch of wastewater if the batch had an

recharged afte ‘
: #eD, 1987¢; UCD, 1950s-1970s).

From the m bed, the treated effluent entered Tank 4, 5, or 6. These tanks were
used for storage until the effluent was discharged to one of two leach fields east of
the group of tanks (Goldman et al., 1963). Approximately 48 hours was required to
empty one batch into the leach field (UCD, 1987¢).

Two leach fields have been used for disposal of treated effluent from the Imhoff

treatment system. The original leach field is located under Room 322 of Building H-
214, as shown in Figure 4-4. This leach field was used prior to the addition of Room
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322 to the building. In 1962, a new leach field was constructed east of the
expansion to Building H-214, and was used until the system was shut down in 1987
(UCD, 1987c¢). The newer leach field is a series of gravel-filled trenches. Engineering
drawings showing details of the subsurface distribution system have not been
available.

The treatment system operated on a continuous basis from 1960 until 1987.

1987¢). Table 4-5 provides annual data on the volume of waste '
strontium 90 activity of the resin column influent, and the acti!vi';

Total Pu-241 Total Am-241
(uCi) (uCi)

0.722

24 0.868 0.053
N/A 38 -
>68 39.59 0.136

“Sgurce: LEHR, 1982, 1983, and 1984
N/A Data Not Available
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TABLE 4-5

ANNUAL QUANTITY OF STRONTIUM-90-CONTAMINATED WASTEWATER
PROCESSED THROUGH THE IMHOFF TREATMENT SYSTEM FROM 1960 TO

1987
' g Decontamination
Year ngé::s Total Gallons ng:e“{::gi) a Efflulen;qxﬁj-?’
(uCi)b T
6,300
1961
1962 17 8,500
© 1963 19 9,400
" 1964 57 250,800
i 1965 53 226,800
{ 1966 57 234,900
' 1967 70 280,700
. 1968 - 55 245,100
1969 30 151,200
. 1970 35 178,300
1971 37 192,400
1972 37 192,200
1973 37 192,400¢0n,
1974 35 182,000 y 2.46 175
1975 33 171,600 W ‘ 1.43 332
: ' 1.06 61
' 0.991 50
0.472 13
0.659 25
0.275 22
0.165 3
0.110 10
0.078 5.5
N/A 31
N/A 26
N/A 65
N/A 139.5
Total¢ 710 3,288,800 645.340 2,555
Source: Owen, 1987¢
a. Enteringresin colurnns
b. Discharged to leach field
C. Totals using available data

N/A  Data not available.
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For an unknown period of time, a washing machine was located in Building H-214,
and the washwater was directed into Tank 3 of the Imhoff system. The machine was
used to launder contaminated clothing, including that from an actinide study using
ytterbium-169.

The Imhoff tanks in Building H-214 are below-grade and lined with concrete that is
covered with a plastic sealant. The total capacity of the tanks is 46,000 gallons.
During the years of operation, some or all of we tanks filled up wnh sludge.

- According to LEHR personnel, Nuclear Engineering Corporation was Lontracted to

pump out the sludge on one or two occasions and to dispose of it o'ff SLtG‘ The
laboratory also acquired a tank truck which apparently was used to temporanly
store sludge from the Imhoff tanks to prevent them from overﬂcwmg .......

whether any of the sludge stored in this tank truck was d}sposed of on the LEHR
facility in the trenches on the southwest corner of the pr@perty mstead of being
transferred back into the Imhoff tanks or to Nuclear En‘ .

are presented below:

PP Maxlmum Amount of Radioactivity
Tank Identlflcat:q?ﬁ Capaefty (gal) Sludge (%) (mdi)

North Perimeter: i/ . ',—.{_j,ﬁl’f;-~"'5,027 100 180.2
West Perimetef. .« |~ 6,127 80 105.9
South Pefitheter-. 3,928 10 0.7

Tank3.. .70 % 5,200 38 33.9

In the spring"t;f 1987, SAN advised the LEHR to cease all use of the Imhoff treatment -
system (Simmons, 1987). Water samples from Tanks 1, 2, and 3, and the south
perimeter tanks were collected in June 1987, following an accidental deionized-
water spill where approximately 2,600 gallons of water entered the tanks (UCD,
1987f). The samples were analyzed for gross alpha and beta activity; specific
isotopic analyses were not performed. The results indicated gross beta
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contamination in all the tanks sampled and elevated gross alpha levels in Tank 1
(Owen, 1987c¢). Organic chemical and/or metal analyses of the sludge or water in
the Imhoff tanks have never been performed.

The Imhoff treatment system is currently inactive. Some drain lines leading to the
system have been plugged. Also, the water supply to AH-1 has been shut off to
prevent an accidental release of additional liquid to the system. The connection to
the leach field remains open. The contents of all the tanks were observe@ and as
found in 1984, the same four tanks still contained sludge. In addition,’ w‘
and 3 contained liquid and Tanks 4, 5, and 6 were dry. The plastic seqlan‘fwa’s'noted
in all the tanks to be cracked and blistering, leaving the orlglqzﬁ‘ cét‘icrete si.dlng
exposed. A constant trickle of water (estimated at a rate of 300 da&f&ﬂéy) was noted
entering the sump of the Imhoff system, from one of two; w;ﬁg 5 Th‘é source of this
water is unknown however LEHR personnel §}aecula ‘df.'that it may be

..A_,il'he tntegnty of the
nks have no secondary

’MWﬁMn

Imhoff treatment system tanks has not been tesf‘&&uull
containment, leak detection, or leak collectio nus ,5 r#*

_'gé’éj'e Pits, and Leach Line

In 1963 a swdy a(é’ﬁ‘e"hro the strontium-90 study was initiated at the LEHR. This
study mvolved mjec“cmg 246 beagles with various activities of radium-226 from
Octobet- 1963 through January 1969 and evaluating the biological effects of this
bone- seekmg radionuclide. The purpose of the radium-226 study was to assist in
scaling the results in beagles to expected risks in humans from the strontium-90
study. During the injection period and for 30 days after injection of the radium-226
was discontinued, the beagles were housed in AH-2. In total, the beagles were
injected with 6.129 mCi of radium-226 and retained as their body burdens
approximately 2.302 mCi (38 percent). They excreted the rest in urine and feces
(Goldman, 1985). Much of the radioactive material is initially excreted in the urine
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and feces of the animals; therefore, a system for processing this waste was designed
and constructed in 1963.

The location and components of the radium septic tanks, seepage pits, and leach
line are shown in Figure 4-4. Wastewater exited AH-2 via a pipe network and
~entered either of two septic tanks north of the building. These two septic tanks
operated in parallel. The combined capacity of the septic tanks is 14,400 gallons.

Each tank has two compartments and each compartment has a capacity, of 3,600

allons Thes eptrc tanks allowed for the settlmg of solrds and the supematant was
of three verhcnl seepage prts The vertrcal seepage pits are approxrmately 40 feet
deep. The construction of these vertical seepage pits is detailed i in Frgure 46

Frequent failures of the vertical seepage pits occurred The' farlures were the result

1r‘
‘i '1

of formation of hair mats which impeded the percolatiq
through the gravel and soil. The hair mats formed"i |

<
,,,,,

"JH

t,of the transport to the
vertical seepage pits of hair floating on the '[;,\Jp&t‘ ' S surface in the septic tanks.
Periodically, LEHR added sodium hydromdé"' o.th sy§terh to try to dissolve the hair
mats. In 1965, a surface weir was addec{ ' aptlt tanks to prevent the floating
hair from entering the seepage pl’csf.i'f' Add lonaﬂy, a 91-foot-long, 14-foot-deep,

and 3-foot-wide leach line was installed: ]q the'same year to improve percolation of
the deteriorated vertical seépage prts Thls leach line extended from the existing

ant

vertical seepage pits to T,he south

Although no monrtormg of the wastewater entering the radium septic tanks,
seopage prts awd Ieéch Inrhe was performed the calculated throughput to the
beagles (6 129 mCr) ahd that retained as their body burdens (2.302 mCi). This equals
3.827 mCrof fadium-226 discharged in the waste stream (Goldman, 1985).

An overflow of one of the radium-226 septic tanks occurred on November 23, 1985
(Owen, 1986), due to a plastic bone lodging in a sanitary sewer line exiting AH-2,
The blocked sanitary line, which was interconnected to the septic tanks, caused
sewage to back up into the eastern radium-226 septic tank. The material in the
septic tank was pumped directly into the distribution box leading to the seepage
pits. Water samples from the east and west septic tanks were obtained on
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CONSTRUCTION DETAILS OF THE RADIUM-226 FIGURE 4-6
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November 29 and December 3, 1985. The results indicated a level of 0.40 t 0.04
pCi/L in the east tank and 4.5 * 0.2 pCi/L in the west tank of radium-226. The EPA
drinking water standard for radium-226is 5 pCi/L.

Subsequent to this incident, the valve on the sanitary sewer line leading to the
radium-226 septic tanks was closed, and the manhole covers, distribution box,
seepage pit covers, and shutoff valves for the plumbing in AH-2 were labeled.
According to U.C. Davis, one of the septic tanks is empty (Owen, 1987c), 4 Further
information concerning the plumbing used for radioactive wastewater, trahsport in

o
"Wu \

AH-2 is discussed in Section 3.3.

45.1.2 Nonradioactive Liquid Effluent Sites

Nonradioactive liquid waste generated by the varlous |abo‘r‘ ‘tqr‘:es‘ at the LEHR was
routed to on-site septic tanks for dusposal pruor te th‘d EHR! s hookup to the U.C.

identified at the LEHR from a review of qva ”i@a;bleﬂnformetlon These systems,
ot Al Uit

shown as numbers 1, 2,4, 5,6 and 7 on Fig i yvere used to receive all liquid
wastes from LEHR activities except for‘wth' ,nurh -90 and radium-226 projects.

Hieh

0 4,‘]’
The radium-226 septic tanks were deslgnat’ed numbers 3A and 3B.

.....

'M"v.. "

Five of the domestic septic t‘énk systems are believed to have been disconnected.
Tank 7, whlch was reported to ha\(e neen connected to the Iavatory (Room 323) of

"""nk Any sludges that may have been present in the tanks are not
believed to ha,ve been pumped out prior to filling the tanks with sand. The past
use and suspected contamination which may have been discharged into each tank
are provided below. Further information on the sources of wastewater disposed of
in these septic tanks is provided in Section 3.3. :

i
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Tank No. Past Use/Suspected Cortaminants

Served Main Office and Laboratory, possible contaminants unknown,

2 Suspected radium-226 contamination due to a backup In the radium-226 septic tnnk
systam; possible other contaminants unknown,

4 Served Pathology Office and Laboratory, possible chemical contamination suspected
but unknown.,

5 Served western portion of AH-2, believed to have received sanitary wastes only,

6 Sarved Biochemistry Laboratory and lavatory in the Main Office and Laboratory

Building, served mechanical room in AH-1; possible chemical contamination qusfwcted
but unknown. ¢

7 Served Laboratory and lavatory in Imhoff treatment system building. Comrdared to be
still in use, - o
| | | | .‘..~I.;: '.‘J ‘ )
4513  Radioactive Solid Waste Sites

]
|' '4.

The first use of the LEHR facility as a radioactive solid waste dispcﬁat sste was in April
1956 (Holdstock, 1986). The U.C. Davis was respor\,‘alble for this activity and
according to U.C. Davis Environmental Health and’ saﬁew {EH&S personnel disposal
of low-level radioactive waste generated on thb (;gampm was permltted through an
AEC license. PI’IOF to the mid-1950s, radloact;ve waste from the Umvemty was

vvvv
i

a State permit (No. 134-57), whlch is a T‘ype ‘A broad-scope license (UCD, 1987c¢).
The LEHR facility operated under an AEC é¥emption and the wastes were handled
by U.C. Davis. The last recorded date ofradtoactwn waste burial on the LEHR facility
is July 1974, SR

" ',‘
RERRK '
i '

The wastes werq bucied in twnrhes and holes, the majority of which were located
on the central portloﬁ ‘afithe site as shown in Figure 4-8. A total of 68 radioactive
waste bunal ateas have been identified: 19 trenches and 49 holes. The trenches
were typdcally 2 feet wide and ranged in length from 33 to 270 feet. Holes were
usually 4 feet by 4 feet. Both types of disposal units were estimated to be betweer
8 and 10 feet deep (Warren, 1985). The procedures in place at the time required
that a minimum of 4 feet of cover material be placed over the waste (Warren,
1985); however, the waste disposal logs do not address whether these procedures
were routinely followed.
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FIGURE 4-8

LOCATION OF RADIOACTIVE WASTE TRENCHES

AND HOLES ON THE LEHR FACILITY




Of all the radioactive waste buried at the LEHR, less than half the total volume Is
considered attributable to the LEHR. The majority of the waste was generated by
U.C. Davis activities on the main campus. Trenches 15, 16, and 17, which are located
on the southwest corner of the facility, are believed to contain exclusively LEHR-
generated wastes. Also, the long trenches on the southern border (designated 12,
13, and 14) may have been regularly used for disposal of radioactive wastes
generated by the LEHR, due to thelr location on the portion of the property that
was occupied by the laboratory since the late 1950s. Two trenches, located next to
the main set of dog pens, have no numerical designation and are be{ieved to
contain radioactive animal carcasses from an experiment that took placef pamaHy at
the Hopland Field Station (see related discussion in Section 4.5, }77 The trenehes
and holes located on the mid-portion of the site are believed' fp mum.'am wastes
generated predominantly by the campus. However, since, t;!‘.\erse burlél sntes were in
use during the operation of the LEHR, it is possnble that radzoactwe wastes
generated by the DOE-sponsored expertments were mccasmnally dlsposed of in
these trenches and holes. T A

cardboard boxes were used to contaln some .,’Hhe' waste (UCD, 1987c) Some of the
waste was biological (i.e,, radmactlvely dmntdithlnated animal carcasses). According
to a former U.C. Davis emplqyee it is prdl’SabIe that small quantities of chemicals,
such as scintillation wals, ‘werd. inclu,deﬂ with the waste taken to the radioactive
trenches on the LEHR. ;" . "-‘1..«“ |

Based on avaj @iﬂe records, there is no inventory of the wastes placed in the
trenches. Recor‘da‘d‘d’«#xm for the holes, however, and indicate that they received
26 dtffeﬂent radloimtopes totaling 1.7 Ci. Eight of the radioisotopes have a
relatlveiywng half-life and account for 1.3 Ci of the total inventory (Warren, 1985).
Table 4-6 pr,fashents the distribution of these eight isotopes in the 49 holes, along
with those holes where the type of radionuclide disposed of is unknown. Each of
the remaining 18 isotopes, after correcting for decay, is present in less than 1-pCi

amounts.
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TABLE 4-6

DISTRIBUTION OF LONG-LIFE RADIONUCLIDES IN THE WASTE HOLES AT THE LEHR

Hole No.

Date

Units (mcCl)

U-238 | Ra-226

Unknown

1 Unknown
2 1956 X
3 1961 X
4 Unknown X
5 Unknown oo X
6 Unknown X
7 Unknown X
8 Unknown X
9 1963 X
10 1963 X
11 1963 X
12 1963 0.54

13 1963

14 1963

15 1963

16 1964

17 1964

18 1964

19 1964

20 1964

21 1964

22 1965

‘ 0.002 0.02

29 1968 11.17 10.00 0.05

30 1968 32.20 0.23 X

3N 1968 18.28 2.21 0.15 0.00

32 1969 44.77
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TABLE 4-6

DISTRIBUTION OF LONG-LIFE RADIONUCLIDES IN THE WASTE HOLES AT THE LEHR

(Continued)

Units (mCi)
Hole No. Date - ‘
Cs-137 | Na-22 | U-238 | Ra-226 - - Unknown

33 27.03

34 1969 32.25

35 1970 42.70

36 1970 45.25

37 1970 47 94

38 1971 33.32

39 1972 32.39

40 1972 30.00

41 1972 33.10

42 1972 15.29

43 1973 35.10

44 1973 60.10

45 1973 32,55

46 1973 45.55

47 1973 X
48 1974 25.53 0.25

49 1974 24.51

TOTAL 676.37 0.002 0.02 0.24 0.25 N/A
Source:

N/A  Not Applicable

Warren, 1985
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A grrss estimate of the total waste quantity placed in the trenches was developed
from handwritten notes on a 1958 engineering drawing of the radioactive waste
disposal area at the LEHR. An estimate of the dimensions of the trenches is
provided in Téble 4.7. Assuming the trenches were a maximum of 10 feet deep and
that the wastes were covered with 4 feet of native soil, approximately 30,150 cubic
feet were used for waste burial. This volume does not take into account the
possibility that wastes were periodically compacted in the trenches.

ol
;W

covered the wastes with 4 feet of soil. Given these assumptlgm " the
waste placed in the holes is approximately 3,000 cubic feet, or“-‘ '”'"‘emem of the
total volume of radioactive solid waste buried at the LEHR

4.51.4

Wl

ﬁ‘i;"fled"a

On the LEHR facnlnty, three areas have been ide

as follows

Oberator

U.C. Davis
U.C. Davis
LEHR facility

“s"""greasr.fi;;_,discussed in the following paragraphs.

Abandoned@ymp Site

At some period during the late 1940s or early 1950s, portions of the LEHR facility
were used as a dump site by U.C. Davis for general sanitary wastes. According to a
1958 engineering drawing, the dump was Incated in the vicinity of the present-day
Cobalt-60 Irradiation Field and near the fence on the southern border of the site as
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TABLE 4-7
ESTIMATED DIMENSIONS OF THE WASTE TRENCHES AT THE LEHR

‘ Assumed Total
Trench Date Width Length Depth of Volume
No. (ft.) (ft.) Waste (cu.ft.)
(ft.)
2 1957 2 100 € 172007
3 1957 2 100 6 1,200
i 4 1958 2 45 6 " 540
5 1958 2 33 B | ..396
6* 1958 2 123 85 .. 1476
7 1959 2 123 6 | 1,476
) 8* 1960 2 155 % -] 1,860
9* 1960 2 7 6.0 | 2,220
10* 1960 2 6 2,220
: 1 1961 2 . 6 2,160
- 12 1958 24, 6 36
13* 1959 2 6 3,180
) 14* 1960 .f. 2 275 6 3,300
15 Unknowr, [0 2 60 6 720
16 Unkpgwn .| 2. 60 6 720
17 Unknown [ -7 2 130 6 1,560
) No # [ Hnknown <} 12 40 6 2,880
: No# [ Unkiygwn 12 30 6 2,160
- o [Totali 30,156

Soureg: Warren, 1985

*Dimensions are uncertain
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depicted in Figure 4-9. A more precise definition of the dump site boundaries was
not available in the background information.

Little is known about the types of wastes disposed of at this dump site, other than
that the wastes were most likely generated by the campus. During the 1940s, an STP
was located adjacent to the suspected dump area and U.C. Davis personnel
speculate that the sludge from this plant was periodical|y disposed of at this dump.

Chemical and Sanitary Waste Pits

From 1956 to 1967, U.C. Davis operated a‘
of the LEHR facility. 5

acres in the ge eral v cunltyl f‘the two Geriatrics Buildings and the eastern set of
dog pens (Holdst" K, "1988). The pits were oriented east-west, whereas most of the
raduoactlve waste pi‘cs were oriented north-south. A total of 12 pits have been
identified: and their approximate locations are illustrated on Figure 4-10.

The pits were unlined and averaged 10 feet in depth. Two to 3 feet of cover
material consisting of native soil was placed over the waste. According to U.C.
Davis, the total volume of waste is 19,260 cubic yards (Holdstock, 1986).

Records were not kept of the types of wastes disposed of in these pits. However, in
~a response to a questionnaire regarding this site, U.C. Davis reported that 75
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percent of the solid waste was residential and 25 percent was classified as “Other”.
Further description of the “Other" category explained that 98.5 percent was straw
and/or sawdust, 1 percent was animal parts, and 0.5 percent was “steamed soil".
U.C. Davis personnel added that ash from the campus incinerator and other items
that were difficult to burn in the incinerator were disposed of at this landfill.

Liquids were also accepted at this landfill and included the following:

-
Type Annual Quantity (ggldl)m

Petroleum Distillates e
(parts washing)
Used Oils

Laboratory Chemicals

The petroleum distillates were reportedly alloy 1;ed ;';f‘gte/evaporate the used
oils were applied to roads, and the labo toﬂbg,,chew,cals were burned. Open
burning was a routine practice during, the };; ?fau&{h of this landfill until 1966. In
some instances, reactive chemicals vsfere ’M cl

tionially combined to lgmte a flre At
other times, various flammable llquld ;

Iﬁwr rows of dog pens were bUI|t on top of the fill area. A
o I refnams as open land. Gravel has been placed over portions
of bly from storage of clean gravel or from disposal of gravel
taken outa he dog pens.

Trash Pits

According to a former LEHR employee, debris and general trash generated by the
laboratory were placed in small pits located throughout the facility. The specific
location of these pits is unknown, but predominantly they were on the southern
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border and in the southwest corner of the property. Occasionally, nonradioactive
animal carcasses were disposed of in the pits. Feces from the'dogs in outdoor pens
were routinely collected, placed in a pit, and covered with lime. Also, the remaining
portions of batches of a chlordane/water mixture or a chlordane/kerosene mixture,
used to control flea infestation on the dogs and in their pens, were believed to be
dumped into these pits. Also, the spent chlordane mixture may have been dumped
in the dog pens.

45.1.5 Spills and Other Potential Releases

In thz background information for the LEHR facility, there’ﬁa '
chemical spills or accidental releases of long-life radioactive mat‘“‘ﬁﬁ‘q{‘sr ‘Qne.area of
the laboratory was used in the past for product chemtcahp%rage «‘—Sr‘id dispensing
where spills may have occurred. This area is located i |.n the %iﬁ. vaast corner of the
site. Products were stored beneath and/or beside aH‘;fi T

Chemicals used in sufficient quantity to be purcWéHéd'ww R.u'k reportedly mclude
acetone, ethyl alcohol, formaldehyde, and Wg:rios ﬁ,,a”]d other miscellaneous
solvents. Based on historical aerial ph M W}s, this area was used for
W

approximately 10 to 15 years. This area l#‘;"g;m r‘?‘t{l% inactive.

45.1.6 Miscellaneous

1987d). No §-teps have been taken to decontaminate the truck and the LEHR has no
future plans to use the tanker. At least one compartment in the truck was noted as
containing liquid.

Another miscellaneous inactive waste site is located along the banks of the levee
adjacent to Putah Creek. In the past, the laboratory disposed of inert materials,
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such as dirt, wood, and concrete debrls, along the levee. Reportedly, no hazardous
or radioactive waste was placed along the levee.

4517 Off-Site Waste Disposal Areas

The LEHR facility was responsible for conducting two experiments on University-
owned property known as the Hopland Field Station. One experiment was
cenducted in 1965 and the otherin 1968, both involving radioisotope injectjons into
deer and sheep. A total of 60 animals, all of which were sacrificed, were s‘ub]ects in
the experiments. The animals lived 30 days after the radionuclide (njec’fl‘aném the
1965 project and between 24 hours to 8 days after the injections | «the‘fjﬂ968 project.
The animals' excreta and bedding material were buried a't""th' %f‘ald station.

4.5.1.3) (Owen, 1987b).

The following lists the isotopes, the t&£4l)
value as of December 1987 (Owen, 19&Jb q wme dégay corrected value is prowded as
a conservative estimate of the radloactwﬁwmvér‘\tory possibly disposed of at the field
station, assuming that none’ésf the matefrbl was metabolized by the animals and
instead that all of the in Q’s"tor)?% Qurfed

Decay-corrected Value
1965 Project:

Cards 4.0 mCi <1pCi
B85 k 0.5 mCi <1pCi
Kl 0.2 mCi <1pci

P:a2, 2.0mGi <1pCi

Cs-137 0.5 mCl 0.32 mCi

$-35 4.0 mCi <1pCi

1968 Project

-131 0.5 mCi <1pCi

Cs-137 0.5 mdCi 0.32 mCi

Cs-132 0.5 mCi <1pCi
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The radioactive waste disposal procedure at the time required that a minimum of 4
feet of cover be placed over the wastes. There are no records of either experiment
to substantiate whether this procedure was followed.

In August 1987, personnel from U.C. Davis EH&S visited the Hopland Field Station
and interviewed a caretaker who was employed at the time the experiments took
place. Two radioactive waste burial areas were Identified during this visit, one
approximately 15 feet by 12 feet and the other 6 feet by 6 feet. The s:gns,markmg
the disposal areas were found to be deteriorating; therefore, U.C. Daw;toék action
to replace them. The Hopland Field Station continues to be og,era‘té‘d by the

!J u‘
h‘

University, and access to the area is controlled (Owen, 1987b), .7

ihe
o

q‘ ,o

4.5.2 Findings and Observations

4521 Category |

None
4522 Category Il
None

4523

of apng

1,..
LE{;&F-L( faclllty ﬂlddltlonal areas of unknown acreage have been used as general

groundgy',ater.

The radioactive and chemical/sanitary waste burial sites, which include unlined
trenches, holes, and pits, are located on the southern border and mid-portion
of the present-day laboratory property. The disposal sites are approximately
10 feet deep and are covered with native soil and gravel that was used (or
intended to be used) in the dog pens at the LEHR. The number of burial sites
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and the general waste type burled, based on existing records and Survey
interviews with past and present LEHR/U.C

. Davis employees, are presented

Vi, P

below:
Waste Type
Number

Description Identified Radioactive | Chemical Sanitary
Trenches 19 X ‘
Holes 49 X . b
Pits 12 X LN
TOTAL 80 e

In addition to these 80 known sites, a portion of the! hﬁHR facHlty was used in
the 1940s and possibly in the early 1950s as a qqneral bcash/dump site by the
U.C. Davis. The exact location and acreage lqvolvémm thm eartly dump site are
unknown, but generally the dump was Iq’qcé‘kwt Mfmﬂa area of the Cobalt-60
Irradiation Field and on the southern bor&gq Mgm, there are some reports of
small trash pits placed mdlscrtmmat@!‘w.ar’ahnd the southern end of the

laboratory that were used for fecapwai L

X si;qme animal carcasses, and possibly
the residue from a thordane)wmer c}r chlordane/kerosene mixture used to
controi fleas on the dogs and in théllr.,pehs

q

Inventories of the. radloactlve Wétstes disposed of on the LEHR between 1956
and 1974 are rntpmmete Usmg the reported dimensions of the waste
trenches and: holes, the estlmated total radioactive waste volume is 30,150
cubic feet Reamd of“uhe types and quantity of radioactivity were maintained
for the 49 hole‘:s WMch comprise only 10 percent of the total radioactive waste
vg)lume, These.fecords indicate that 26 different radioisotopes were buried in
the' hoies totaling 1.7 curies. Eight of the isotopes have a sufficiently long
half- llfe“that they would be expected to still be present. At the time of
disposal, these eight isotopes represented 1.3 curies of the total inventory
butied on the site.

i
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Records of the chemical wastes disposed of at the LEHR In the 12 identified pits
are similarly incomplete. The wastes were generated by the U.C. Davis campus
and largely consisted of residential trash. However, the wastes also Included
laboratory chemical reagents, flammable liquids, and used petroleum
distillates that were burned and/or buried on the site. Some of the liquids
disposed of In the pits were not containerized, but rather were poured into
the pits to enhance burning. Ash from the campus incinerator and other items
that were difficult to incinerate were also disposed of in these pits. Aﬁcordlng
to U.C. Davis reports, the total waste volume buried In the 12 puts Ié ‘520 000

‘Uu ‘\

cubic feet. u,

RN K kN

u&is"b"““ ""‘55%5'. T

Past methods used for radioactive and chemical waste dlsﬁqu “Etithe LEHR
afford no substantial protection to shallow ground é’fgqr 1“1‘\6,} waste sites
were unlined and covered with 2 to 4 feet of n@tlve '4@; t, &hd/pr gravel. The
disposal of bulk liquids directly into these ptts con% uteL' b potentlal source of
groundwater contamination. Furthe "’mm “falf percolation and
infiltration may enhance leachate ge \erjm n m the solld wastes disposed
of in these sites and contribute to { %ﬂ | iﬂﬁtloh of contaminants to the

roundwater. R ‘“'!' Wi
? mm, ﬁHWMH “M

ui " h‘

During the Sampling and Analysas p‘h 'se'bf the Survey, soil gas samples will be
collected from the vucimt of thg 12 pits and analyzed for volatile organic
compounds as anl, Pndicanw m ‘themical waste contamination. Also,
groundwater samples WIH bé ‘collected from existing momtorlng wells and
analyzed t

.4,,

_‘g_whtlal surﬂé\ce soil_contamination from an abandoned dump. An
abandmhed dump located in the Cobalt-60 Irradiation Field may be a potential
source qu surface soil contamination. Although the types of wastes disposed
of at this dump were not recorded, they were presumably largely trash with
some campus laboratory wastes.

Portions of the LEHR facility were used in the 1940s as a dump site by U.C.
Davis for waste generated by the campus. The extent of the landfill is
unknown, but according to notes on a 1958 engineering drawing, the area
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included the present-day Cobalt-60 Irradiation Field and some of the southern
border. One report from a former U.C. Davis employee suggests that a trash
dumpster filled with waste chemical bottles from a campus laboratory was
disposed of at this dump site. Also, U.C. Davis personnel speculate that sludge
from the old STP may have been disposed of at this dump. Members of the
Survey team observed broken glass, bottle caps, and a bottle on the surface of
the Cobalt-60 Irradiation Fleld, all of which are Indications of a burlal site.
Periodic tilling to reduce weed growth may be a contributing factor to
possible surface exposure of wastes potentially buried at this snte ""."

During the Sampling and Analysis phase of the Survey, sur ade soilsampleswﬂl
be collected from the Cobalt-60 Irradiation Field and anatymd {d determine
whether contaminants are present. Also, soil gas samﬁlefs will b‘ez collected and
analyzed for volatile organic compounds as an mdlcaMr o‘f‘ fur’;her subsurface

burial of wastes. Wi

T

Potential groundwater contamination __@VW |H§§L‘c|»e liquid waste disposal
e
sites. The Imhoff tanks the radlum 226'S?pt1 Mnks and the inactive domestic

substances. i

sinhay
‘o ul‘.
ol Tol
1,, ',

The Imhoff tanks: ahd radluméze septic tanks contain sludge that is
radioactively contammated T‘he sludge in the Imhoff tanks may contain
strontium- 9Q, plutqmum 241 americium-241, and ytterbium-169 from past
d|5charges<to the trea“tment system. In addition, the Imhoff Building was used
as a storaqe artia far containers of radioactive and hazardous chemical wastes
ganeratad thraughout the LEHR. Spills may have occurred at thisstorage area
and. agudontally entered the Imhoff tanks. This could result in a “"mixed”

waste" ( waste containing both hazardous chemical and radioactive
ssubstances), and would constitute an additional concern for U.C. Davis and
DOE regarding disposal of the wastes once the decontamination and
decommissioning (D&D) efforts at the LEHR are under way. Furthermore,
these chemical and radioactive substances may have been discharged to the
leach field east of the Imhoff Building and may leach hazardous constituents
to the groundwater. An accident in June 1987 resulted in up to 3,000 gallons
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of delonized water being discharged inside the Imhoff Building. Some of this
water entered the subsurface tanks, and may have introduced other
contaminants from the Imhoff Building floor to the tanks. Wastes In the
Imhoff system have never been analyzed f¢r nonradioactive (chemical)
constituents.

Although the dellberate discharge to the Imhoff treatment system has c2ased,
substances may still be discharged to the leach field. A trickle of wateﬁ from an
unknown source still enters the sump of the Imhoff system at a raJte eﬂ‘qimated
at approximately 300 gal/day. Fluctuations in water level |n.the J{é(‘iks are
noted to occur during periods of heavy rainfall, Stqﬂnv\ﬁmer, Which
accumulates around the building on the northwest slde mayam o'lnfjltrate to
the tanks. No leak-testing of the tanks has ever beeno@‘ahtmrme& nor have any
mass balances on the overall system been calcula},ed I'HM f‘{he« ntegrlty of the
system is not known, """miyl “!"5;;;7,‘

”{J:!]f;]i Wy i J‘ji W' i
The radium septic tanks, seepage plt Ieai“h, Ilne received an estimated
3.827 mCi of radium-226. This rad &@h,lpct‘wity was released to the
subsurface soil and therefﬂoﬁre‘ w:‘m'hdw,vmslble source of groundwater

contamination. it

TNt} J [ '\
"r;;m, g

it

The domestic septic taf’vks recewed “t%uud discharges from the laboratories at
the LEHR until thww\Nere (;pnn@cted to the U.C. Davis STP in 1971. These
discharges may have lndiudedthemlcal and radioactive substances, which then
would have ,.dlschanged ’qm ‘subsurface leach fields. Septic Tank Number 7,
located aépﬁi ot‘m’ne Imhoff Building, may still be in operation for wastes from
the Iavatow m ‘thé Imhoff Building. Although all other septic tanks are
believed to havg been severed and filled with sand, sludges possibly remain in
fhﬂe tanks The sludges have never been sampled for chemical or radioactive
substanggs, If present, the sludges represent a possible scurce of groundwater
contamination should the integrity of the tanks be poor.

F

4524  Cateqory |V

None
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APPENDIX B
SURVEY PLAN




ENVIRONMENTAL SURVEY
UNIVERSITY OF CALIFORNIA AT DAVIS
LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH
November 16 through 20, 1987
Davis, California

1.0 INTRODUCTION

Ks-at DOE
operating facilities. The Survey will be conducted in accord he principles

and procedures contained in the DOE Environmental Sugvey

) "Research (LEHR) is operated by the
. ,IQcated at the U.C. Davis campus This Survey
. Davis campus

Team Leadﬁer vmcent Fayne and Assistant Team Leader, Michael Kleinrock. William
Holman wﬁi 5erve as the San Francisco Operations Office (SAN) representative on
the Survey team. Technical support will be provided by contractor personnel as
follows:

Air: Ted Koss, NUS Corporation

Radiation: Ernest Harr, NUS Corporation



Surface Water: Mara Hlavacik, NUS Corporation

Waste Management: | '~ Liane Hetherington, ICF Technology
Inactive Waste Sitet/Releases: Jennifer Clay, NUS Corporation
Hydrogeology/Drinking Water: Robert Germeroth, NUS Corporation

QA/Toxic & Chemical Materials: David Olson, NUS Corporatios

2.1 Pre-Survey Activities

the Survey schedule and listed environd
team for planning purposes.

scope of the Sufvey
opinion o 't.he..enw:_
Federal; '5 te_{and county governmental concern on which the Survey team will

A Region 9 was contacted by telephone to solicit their
nmgntat status of LEHR. These discussions identified issues of

focus.
This Survey Plan will be transmitted to the San Francisco Operations Office prior to
the Survey.



2.2 On-Site Activities

The Survey will be conducted from November 16-20, 1987 at the U.C. Davis LEHR
facility. The agenda is a shown in Table 1. Modifications may be made as
appropriate, to minimize disruption of site activities and to enhance the efficiency
and effectiveness of the Survey. |

Table 2 is a listing of specific areas that each Survey team member will evaluate
This list is intended to assist SAN and their contractor in |dent|fymg the most
appropriate technical contacts who should be matched with mdlvndual Survey team
members. )

Interwews and consultations will be conducted with 'mv onmémtal safety,

research, operations, waste management, purchasing, and & ’neerlng personnel,

‘4"; hil

among others, in the course of the Survey Also, the Sur By tea T ,'WIH continue their

o’ ques need not be made of
' err contractor. However, the

be Implemem 2d

effort vwﬂ have azl 3Week duration and will be cunducted by the Idaho National

Engmeerrnq Laboratory (INEL). Results of the S&A effort will be transmitted to the
Survey Team Leader for mcorporatlon into the Interim Report. |f data are
determined to be reportable pursuant to regulatory requirements, they will be
immediately provided to SAN.
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TABLE 2

LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH
AREAS OF INTEREST FOR TECHNICAL SPECIALISTS

AIR

Ted Koss Meteorology
Local Air Quality Data
Emission Sources, Controls and Monitoring
Environmental Moritoring - Air
Air Permits and Air Emissions Inventory
Fugitive Airborne Emissions ALY
Accidental Releases to Air

RADIATION

Ernest Harr

Laboratory Analysus
Radioactive Waste,

SURFACE WATER L’"
*
Mara Hlavacik Effluent S@;rceé‘f}m
Wastewat roc gpnd%ar,ntary Treatment
Fagil mq. l: i
Envirdr ]

qulmg ate
Drirtking Wiager Dustrlbutnon
Storr‘rﬁlw,ater%ﬂanagement

Spill Pr‘w?ntlon Control and Countermeasure Plan

WASTE MANAGEMENT

a’Zardous Waste

‘Radioactive Waste
Non-Hazardous Solid Waste )
Underground Storage Tanks
RCRA/Solid Waste Permits

Mixed Waste

Liane Hetherington

INACTIVE yyASTE LEasES

Jenmfe}' Clay Characterization Studies

, Remediation Work ‘
Past Waste Site Locations
Spill/Accident Locations
Former Research Locations




TABLE 2 (Continued)

LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH
AREAS FOR INTEREST FOR TECHNICAL SPECIALISTS

HYDROGEQLOGY/DRINKING WATER

Robert Germeroth

QUALITY ASSURANCE
David Olson

TOXICAND CHEMICALS MATERIALS
David Olson

Waste Storage and Disposal Sites (Past and Active)
Spill/Accident Locations
Regional Geology and Groundwater Y
Well Inventory and Construction (drinking, water
sup|;')l)|es, irrigation, private and momtcrmg
wells ot
Groundwater Monitoring Program amd

)

“re
....

Environmental Sampling Praék‘am,‘
Environmental Analytical P ¥
Data Management ang,
QA Program Overview|

Process Cherﬁh@ls and ﬁubsfahces Inventory .
Asbestos,fem Iland Bisposal

Jmﬂ e, rage ‘and Disposal
: "&.ora@é, and Dispnsal



2.4 Concdusions and Reporting on the Survey

A closeout briefing will be conducted at the end of the one-week Survey to describe
the general conclusions of the on-site activities. Within 10-12 weeks of the on-site
Survey team visit, an Environmental Survey Preliminary Report will be developed for
LEHR. Within 10 weeks of the availability of the analytical results from the
Sampling and Analysis phase of the Survey, an Interim Report will be completed.

3.0 AIR

3.1 Issue Identification

ﬁxy‘fémiss:ons of radionuclides
and toxic pollutants, and potential emlssao% "“ #‘Umes organics, and volatile
hydrocarbons (VOCs). Operational and " durm practlces associated W|th
emission controls and emissions momto ‘

identify sagmﬂt:ant s@mrces of air emissions. Followmg the document review will be
the phys‘ica 'nspectlon of significant processes, control and monitoring equipment,
and potenftai fugmve sources. The Survey will identify air contaminants from
significant proeésses and fugitive sources at the laboratory, identify and evaluate
the existing control equipment for the air contaminants, and assess the potential
for environmental problems from the emissions.

Several areas for specific investigation have been identified during a review of
available documentation:



3.2

Emissions and emission controls associated with "work for others”

Identification of carcinogens .and emissions controls at the Toxic
Pollutant Health Research Laboratory;

Potential for environmental releases and residual contamination from
the recent americium/plutonium project; and
for accidental releases.

Records Required

ul! ﬂ' { Pj

Source and emissions mvento;dnes”(] “‘ma‘n radlologlcal and

T
regulated/hazardous emission so .z.ceshﬂnd hqmlcal inventory lists;
il
[nv

ll.l

Description of current ajr, cd
it fa

diagrams, narratives, and sKe qhe i

“iﬁ?ijﬁpient air dispersion and dose calculations;

A
v

Descriptive documentation on existing add-on emission controls and
ventilation system drawings;

Operating, testing, and maintenance procedures for control equipment;



[

® Correspondence between LEHR and regulatory agencies related to
~air/radiological issues;

o Reports on accidental releases/unusual occurrences relating to
radiological and regulated/hazardous and toxic airborne releases; and

° Radiological stack monitoring/sampling program procedures/docu-

mentation, mcludnng

it

- Calibration procedures and records
- Stack monitoring/sampling data
- Laboratory procedures and qua'ity assurance.

4.0 RADIATION

4.1 Issue Identification

The radiological aspects of the Environmen _rve Wi | involve identification of

the species and quantities of radioactive

£ processed at the facility since ts

inception and agetermination of whe
could ordo currently exist. If radnonuclrd
have been used, mformatlgn ¢

will involve: an assess 'ent of the site-wide radioactive release controls, on-site and
off-site monutormg eq~urpment and the associated impact on the environment and
general off:,r;e population. The radiological assessment will encompass three
major areas:. "'1:‘)'"airborne radioactive emissions; 2) liquid radioactive effluents; and
3) liquid and solid radioactive waste management. Because of overlaps, the
radiological assessment will be coordinated with the air, surface water, waste
(CERCLA/RCRA), hydrogeology, and quality assurance specialists.

The assessment will determine whether radioactive materials reieased to the
environment from the site, or potentially released, create any actual or potential
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environmental problems. Existing environmental standards, regulations, and
guidelines will be used for comparison to assess the potential magnitude of these
problems. The review will also determine if appropriate actions are being taken or
planned to minimize accidental releases and/or mitigate the consequences of such
releases and whether there are conditions that potentially may lead to
environmental problems.

Several areas for specific investigation have been identified during a rgview of

available documentation:

Documentation on occupancy relating to cobalt i
exposures;

hih

nssite leach fields;

Treatment of liquid radi
system;

Past radiological

Radiological sampling and analysis methods and data, such as:

- Radioactive material inventory
- Radioactive waste shipments
- Overall effluent monitoring manual



I

I Wil

I

5.0

5.1

- Overall environmental program manual

- Effluent sampling schedule

- Effluent data (radionuclides, concentrations, and curies released by
release point/facility)

- Environmental sampling schedule (soil, ambient air, surface water)

- Environmental sampling data (related to facility or area if possible)

- Radioanalytical procedures, related QA procedures and
documentation

3

nt

Environmental monitoring and sampling equipme
maintenance records; i

Documents on the selection
monitors;

URFACE WATER

Issue ldentification

The Surface Water specialty area will focus on the discharge of chemical and/or
radioactive-contaminated wastewaters (Sr-90) from Building AH-1 to the on-site
(Imhoff) treatment system and associated leach fields; the discharge of radioactive
wastewater (Ra-226) from Building AH-2 to septic tanks and injection wells; and the

-11-
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discharges from LEHR to the U.C. Davis sewage treatment plant. The control of
surface drainage/stormwater on the LEHR facility will also be evaluated with respect
to contamination via overland flow through areas of potential toxic contamination
or by cross-connection of industrial process discharges with stormwater collection
drains. In reviewing wastewater disposal methods, emphasi. will be placed on
current, as well as historical, sources of wastewater generation to evaluate toxic
chemical and radioactive contaminants discharged and their fate, as well as the
ultimate disposal of any sludge associated with treatment. |

In addition, the Survey will review the effect of prior operations_,
occurring surface waters, springs, and/or seeps, such as Putafi”
evaluations will be performed in conjunction with the |nact|ve
hydrogeology portions of the Survey.

Another area of investigation will be the adequacyho”lf"’s i‘, ,Pre antlon control, and
countermeasure procedures for any above- grouné‘u]il’” H@‘éﬁ;}pf petroleum products
and hazardous substances that have the poﬁﬁ' "1"_‘31;'2”_““ iHrllger surface waters (dcrectly
or via sewers) if spulls or tank ruptures shpul

Several areas for specific investigation h
Xl by

available documentation. Maj or

‘.@%g been identified during a review of
investigation include:

jghes and ultimate handhng,
L !"u,

mt@the U.C. Davis sewage treatment system,

®  Current or past potential discharges of toxic chemical and/or radiological
materials to subsurface disposal systems, mcludmg septic tanks and leach
fields;

-12-
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5.2

Records that should be available tqg
include:

Historic discharges to and operation of the Imhoff wastewater treatment
system for Animal Hospital (AH)-1.

Historic discharge and operation/problems of septic tanks, injection

‘wells/seepage pits, and leach lines associated with wastewaters from

Building AH-2;

Methods of collection, treatment and disposal of wastes ffom.;do‘utdoor
dog pens and indoor dog cages (contaminated urine and fege: '
wash-down of dog pens/cages;

Potentlal dlscharge of toxic and hazar‘d’opus "‘?f’. éri&ls, including

Records Required

‘wm 2
ift&fo‘l"imatlon during the on-site visit

Corfespondence with regulatory agencies regarding wastewater
discharges from LEHR and U.C. Davis;

Available information regarding NPDES permits/compliance issues;

Analytical data on influent process water and on any wells, springs or
seeps on LEHR property that are available;

-13-



Past wastewater treatability or characterization studies;

Spill prevention, control, and countermeasure (SPCC) plans, data used in
their preparation, and any notifications or reports on past spills;

Identification of flood-prone regions in the area of the LEHR facility,
including floodplain maps;

LEHR (e.g., publicdrinking water intakes, ncrrﬁeatld
|lp

}
Accidental release or unusual occuﬁrenlu lgl
HIY

potential past discharges to thqL wés‘g] w'ﬂt?r systems or stormwater
Hj g
system, '

iy

List and drawings of currenit. an I
fields;

Historical overview of LEHR water treatment operations, including any
on-site and/or off-site (i.e., U.C. Davis) facilities utilized; and

Identification of on-site and off-site surface water sampling locations,
including the gauging station and NPDES outfall to Putah Creek.

-14-




6.0 WASTE MANAGEMENT

6.1 Issue |dentification

The waste management review will focus on the identification of hazardous waste,
solid waste, radioactive waste, and mixed waste generation, storage, treatment,
and off-site disposal Among the areas at which hazardous wastes are expacted are

different facilities at LEHR, and will evaluate the LEHF X
Sl a7
radioactive waste management activities ,wiHy it”je p} 4

L1y
!‘

. I
gt X

e fm!?'
it

unauthorized releases to the environment. Th
il

status will be reviewed and evaluated, Ir
management will be examined
environmentally sound manner.

materlals surface waie[d?ﬁnkmg water, and inactive waste sites/releases
Ip Jffy"possable releases. The LEHR facilities will be
examined to d ‘ &5,,‘thé points at which hazardous, non-hazardous, and
radioactive W 1 e.gé}%erated the extent to which these wastes are mixed prior
to dISpOS‘ |, cm—sute s{'orage locations and periods, on-site treatment operations,
currently used dlsposal facilities, and historical waste management practices.

Several general areas for investigation have been identified during a review of the
available documentation:

° Locations of hazardous waste generation;

° Storage locations and periods (including lab packs);

-15-



6.2

Disposal and storage of animal carcasses;
Off-site hazardous waste management procedures;
Solid waste disposal procedures and waste segregation practices;

Radioactive waste generation, storage, and accumulation;

Mixing, current and past, of hazardous with radioactive W?ﬁt
ni‘“‘ i

and 1;;]? .
.}i J Q ,,] l”
4

@ lalg,anmc!udmg asbestos
I

=
¢

Storage and disposal of salvage and scr;ﬂI

i
removed during building renovatlon

’jt,ﬂ! Wi
U]

| line

ux 1"

Records Required

i
I'l *14 ]J{a

i
The following records should be availa "'l “foJ “ -site review:

"y
ot ‘ ’Jllﬂ
dous Wﬁaste pgrmits and permit applications;

Inspé&ction documentation;

Standard procedures used by the U.C. Davis campus waste removal
system;

Any enforcement action or violation documentation;

-16-



®  Waste characterization or sampling data, if available; and
® Aninventory of reagents and chemicals remaining in storage.
7.0 . INACTIVE WASTE SITES/RELEASES

71 Issue Identification

problems associated W|th the historical handling, storage and dispos ﬁl‘

and radioactive substances at the site. The Survey will focus on. c:(,:rre

and the Superfund Amendments and Reauthorlzathﬁ'm‘
II‘

’ ‘
8! ﬂ'gwll be examined to better
{vaste sites. Since groundwater

' ”qiﬁt:e CERCLA/SARA portion of the

Informatlon on potential or documented dwos@[, it

contamination is often a result of bgﬁrled,
Survey effort will be closely coordinate

Several areas” of concern have been identified during a review of ava|lable
documentation. Major areas of investigation include:

° Strontium-90 leach field associated with the Imhoff Waste Treatment
Facility;

-17-



° Radium-226 tanks and leach field associated with Animal Hospital (AH)-
| >,

®  Southwestern corner of LEHR where an unspecified number of shallow
trenches were used for waste disposal;

®  Pastsolvent/chemical storage and dispensing areas,
11‘1"
® Residual contamination associated with the dog pens, mcluqug gravel
disposal areas; o i,
{rﬁfﬂ"”"‘”ﬁ«’ij‘: R
® Trenchesand pits used for waste disposal on the southe#ﬂﬁ&%eﬁ of LEHR

ar.d the eastern portion of the facility; UIIIV?HM n-.:xgi;;.
J h

'
"

iy, gl
¢ Past equipment decontamination, washt” a1 erﬁ’ ntenanceareas
S !WU] ﬂﬁm,”i
e  Openstorage areas for surplus eq ', m‘%l f“]ﬂxPaﬁ.S and

Ty
®  Past spill or release nncn%gnﬁ‘uﬁ’i”&t ”fmay have resulted in residual

e
i i,
contamination. W, it "

iy
J M”’H
Other possible areas of mveﬁtngan@pdpn mclqde

®  Existing and Jﬁm er faclht’l‘es that have handled hazardous, mixed, and
low- Ievﬁ{l%qtoa@ ﬁ“wastes

il
JH,,,:, l,um ity
° ,’1”35 wh@ ﬁ.- past undocumented disposal may have occurred;

1
Jl

eas where leaks, spills, or inadvertent disposal may have created
ongemg sources of contamination of traceable plumes ot surface or
subsurface contamination; and

® Additional past waste disposal areas not previously identified.

Information received during the pre-Survey visit indicated that DOE-sponsored
activities were conducted at the Hopland Field Station. Information on this field

-18-



b I

station and any others used by LEHR for DOE projects should be made available to
ensure that any potential CERCLA/SARA issues are addressed for these locations.

7.2

Records Required

The following records should be available for on-site review:

Past and ongoing CERCLA/SARA related studies and remediatioquﬁeports;

“
, '“x d '1
vy lu

Records of historical research facilities, locations, operaynans, bronesses
and substances used, and methods of materials and wafﬂe h'andlmg “nd
disposal; »

Description and location maps of all mﬁgtive J‘Wlaé‘te management

4‘”
facilities, including buried tanks (USTs am@“ ar;dmtructures
Jrnl

” ﬂﬁ ']‘ ’l'

A Sectlon 103) of inactive

Descnptnons and notlfncatmns b

'lIJ i, ]“lx’}wm I‘ii“ﬁt'
Listing of inactive areas uséq foLn}ipazardous substances use, storage,
receiving and shqppmg and dtsﬁmal

Wa"s“ft’é generation reports and characterization studies;

Waste management plans (past and current);

Files on past off-site waste handling and disposal (period of use, waste
types and quantities, etc.);

-19-



®  Historical aerial photographs and site plans that may provide clues to
undocumented disposal,

® Descriptions and notification of spills/releases (Unusual Occurrence
Reports and Minor Release Reports); and

®  Records of facility expansion and building rubble disposal.
8.0 HYDROGEOLOGY/DRINKING WATER S

8.1 Issue Identification -«;u‘=iﬂ”'

J”'

]mfhx
The preliminary review of the documents supplied for thé]w&h, avniI‘LEHR facility
indicates that in the past, there has not been a ground\qgﬂ tert l‘% \iodmg program in
place at the facility to assess the envaronmental P Wf i ,.operatlon or the
groundwater regime. Wastewater contammg.; , @ Ww % from buildings AH-1
and AH-2 had been routinely discharged mt ea WM g i%ds and “esspools adjacent
to the Imhoff Building. Wash-down mﬁte futdoor dog pens has been
allowed to seep into the ground. L )\tl o f pestncndes have been used in
the past to control insect infestation m”lﬁqgs Mm,used in these pens and in the gravel
beneath the pens. Addttlonal*y urine an&[@eces of these dogs contained $r-90 and
Ra-226. Radioactive was'te%r ha\’a’liélm*aeef}ﬁz‘&urled in trenches anu pits in a number of
locations on the site. ”i‘@““ - 'u Jieih
. "‘-‘J,’Ip:.«ﬁﬂil-"
The gtoundwatﬁﬂw"””j‘qtorfh‘ Wstem currently being installed by Wahler Associates
will be evaluate | *imﬂ%%ﬁﬁ; whether the system is adequate to characterize the
enwronmq{t%al Jmpams of past and present operations at LEHR. The reliability,
construcﬂ{;:n wd placement of groundwater monitoring wells will be examined to
gain a bet'éqr understandmg of the geology beneath the site. A review of
groundwater samplmg procedures, chain of custody and auality assurance/quality
~ control procedures will be made, and interviews with site personnel will be
conducted. Water level elevation readings taken in monitor wells will be reviewed
to determine their value in resolving the issue of groundwater movement in the
shallow or "A" aquifer. In addition, information will be reviewed on the regional
geology and data will be collected for the drinking water, irrigation, and private
wells located in the vicinity of the LEHR facility.

-20-
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Several spetlfic areas of investigation have been identified during the document
review. These include:

Imhoff leach fields;

Ra-226 seepage pits and leach line;

"Deep Well" locations - Rockwell Report - 1984;
Sr-90 trench area;

Campus radioactive waste trenches;

Dog pens and gravel disposal area;

Abandoned well in shop area; and

Chemical storage and dispensing areas.

8.2 Records Required o) i
J“ﬂﬂ“l‘ i f’m
!J’ l] '
The following documents should be avaulabqu fotmm JN‘WNJJA lreview. The first six
documents listed below should be made ava %r r%ﬂ;.ew on the first day of the
Survey. I‘fu'ﬂjg.

44
qh]h, ]”1"{&" 1
L Department of Water Resou?‘qgas , 1979, “Well Qualification Report
for the Yolo Coun’w Pomon Cmngthe Sacramento Valley Ground Water

\

° DWR, 1980, M [ ”Lmes of Equal Elevation of Water in Wells in Lower

Sacrarrl,éillhtm.}Valiéwaﬁd San Joaquin County, Spring 1980, California;

f-'uuumm e
® ".:ﬁumlngi 'd!fﬂ, Gordon L., et. al., 1981, “Soil Survey of the University of

‘m‘orma Davns UCD Department of Land, Air and Water Resources;

) Waltler Associates, April 1982, “Geologic Report, Cache Creek Aggregate
Resources, Yolo County, California”;

® \Woodward-Clyde Consultants, 1976, Aggregate Extraction in Yolo
County, a Study of Impacts and Management of Alternatives: Prepared
for Aggregate Resources Advisory Committee, County of Yolo Planning
Department,
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e Originalsof “e" logs and boring logs for two “Deep Wells" mentioned in
Rockwell International’s report - 1984,

® New and recentdata and reports on groundwater quality;
e Wellsampling procedures;

‘“1{’.!‘
e  Wellinstallation reports, boring logs and as-built drawinQS‘ “'L’Jifd‘] L

1?”\‘

o  Offsite well inventaries which include location, denﬁtﬁ &:? |engtH of
screened area and owner of the well; ’Jm” il r Wit

Mf] %" i

“‘Hl
° Historic memos, aerial photographs, and topﬂmﬁrapﬂmfnaﬁs and

U
i : 7 A
®  Groundwater work plans. | “Jﬂﬂ” mm&;‘;imﬁﬂiﬂ.
”Hm ‘“”i
W W, e
9.0 QUALITY ASSURANCE (QA) ., M%m. H‘“Iih‘gg.
Wl %,
'W?P.,‘. hmmh}‘ .Ux,
9.1 Issue Identification Wi, Jli}lﬂm,_

,;1
The LEHR facility laborator »QA"bf?grarmwﬂl be reviewed to determine the degree
to which site enwronmq;ﬁi al data’ iﬂ@ﬁ”be utilized by the Survey. This review will
identify environmental &at@gap@and where the Survey will conduct sampling and
analysis. Laboraﬁm%dugrotgmiﬂl’covermg sampling, analysis, data handling, and
report preparati n,“wm 188, reviewed. Tours of the labs will be conducted and any
available q#fz't’”"*fro%??wf site laboratories will be evaluated. The analytical work

currentlye' tondutted by Wahler Associates will also be reviewed.

Several areas f&r investigation have been identified during the pre-Survey review of
available decumentation:

Training records for personnel (laboratory and sampling);
Equipment and instrument calibration/maintenance;
Precision and accuracy studies;

Blank, split, and spiked sample analyses;
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Sa‘mple handling and chain-of-custody procedures;
Data reduction and validation;

Data reporting and documentation; and
Calculation and logbook reviews.

9.2 Records Required

The following records should be available for on-site review:

®  Facility QA manual and imp!ementaﬂon guidelines;
® Laboratory QA manual and analytical procedures;

] Sampling QA manual and procedures;

-
ri’f!u’r i

®  Previous QA audits of laboratory and satipiit;
m&x.““ t
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10.0 TOXIC AND CHEMICAL MATERIALS - TSCA

10.1 |ssue Identification

The toxic and chemical materials review will address the use, handling, and disposal
of hazardous chemicals, polychlorinated biphenyls (PCBs), asbestos, and pesticides
at the LEHR facility.

control, and manage these materials;

° The PCB-containing equipment, fluids, and
used or stored at the facility; ,

o The buildings that conta
materials;

10.2 .

The followinij;:records should be available for on-site review:
® Inventory of toxic materials used by LEHR;

° Material Safety Data Sheets;



Standard Operating Procedures (SOPs) covering the management of
“toxic materials, i.e., purchasing, labeling, tracking, and hazard -
communication program,

Data on the toxicity (health effects) of any hazardous material
~ manufactured on site; ‘

Procedures covering the treatment, storage, and disposal oper.ﬁpons for
toxic matenals ;

: -contai}hmg
equipment, fluids, and contaminated items used or stor 1" ”the facility;

- , “‘Jjﬁg mmw o U
PCB handling, storage, and disposal procqﬁpures ’?ﬁ W [i_;,.as storage and
disposal records; N,

il
u‘

=

Jiia
msbestos disposal records incls
llqip'

p1
[y



-APPENDIX C

SUPPORTING INFORMATION FOR
SECTION 4.1, WASTE MANAGEMENT
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TABLE C-3

OFF-SITE TRANSPORTERS AND TREATMENT, STORAGE, AND DISPOSAL FACILITIES

USED BY U.C. DAVIS

Company

Transporters

{American Environmental
Management Corporation

Location

11855 White Rock Road
Rancho Cordova, CA 95670

Types of U.C.
Davls Wastes
Managed

All Wastes

EPA 1D #

W

cAD 680884 183

e
"n |

W o

Exceltrans, Inc.

7056 Elm Street
Benicia, CA 94510

Flammahlesi,c‘

o

vl

' CAD 981 98?663

National Environmental

N/A

R Coquillette

N/A

Off-Site Treatment, Storage
and Disposal Facilities

Casmalia Resource Site

P.O.Box 5275
Santa Barbara, CA %"

v,." |‘,'Y
559 San Ysidro Road il Wl

Non flqmm()blety

Empty Prums,
Noo-flammables

o
rrky

S r«. “""T’ J,-.. [

Hammalﬂpg.h

E:'A'b-o 81438146

b e

SONZA

CAD 020748125

American Environmental
Management Corporation
(transfer/storage only)

11855 White m;»ck Rmadw “

din

Rancho qudovd CA 9‘5670&‘

M) : V

FNon-flarnmables

CAD 980884183

Chemical Waste
Management, Inc,

33251 Old Skylme'ﬁoad
P‘C}‘.Box a7, !

: .Kett!éman Crtya‘CA 93239

Non-flammables

CAT 000646117

— e
e

Romic Chemical Corporatiph

2081 Bay Road

oL Palo Alto, CA 94303

Flammables

CAD 009452657

ENSCO/P.S.C,

Améncan Oil Road
#{ Dorado, AR 71730

Flammables

ARD 000404 PCB

Rancho Cordova, CA 95670

Refinerig;j_:?,jé{vice' " 1 P.O.Box 1171 Flammables N/A
et Tl Pattersun, CA 95363
Safety KTeén Corporatnon 2576 Mercantile Drive Flammables CAT 000613950

Source; UCD ND UCD, 1987c¢

N/A =

c-7

Not available in U.C. Davis manifests and associated records.
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