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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
Heaith Research (LEHR) at the University of California, Davis (U.C. Davis), conducted
November 16 through 20, 1987.

activities. The Sampli
Laboratory or a supp

incorporated intg

Site Des iption

The LEHR actlgty occupies an area 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 70 miles northeast of San Francisco, California. The
LEHR facility, which opened in the 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 a landfill for radioactive, chemical, and sanitary wastes.
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The primary function of the LEHR has been to evaluate the biological effects of
radiation (primarily strontium-90 and radium-226) on laboratory animais. 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.gs 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 environmental problems associated with the past operating'_gractices.:]

(

Facility that could result in mishandligg (
hazardous, radioactive, andiii ;
majority of the deficiencn’"’:’: ound in the area storing the LEHR/U.C.
Davis waste. U.C. Davis and“.EHR*have taken steps to correct many of

Neither theLEHR, U.C:"Davis, nor SAN has a compiete listing of
radioagtive 5@ for the LEHR facility. This could result in an
relegse to the environment, improper disposal, or loss of

dioactive and chemical waste burial sites on the LEHR facility
¢onstitute 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. \
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] Soils in the southwest corner of the site may be contaminated with
organic chemical substances.

L Soils in 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 radloactlve constituents may have been dlsch.a ed to the

ed equnres-'a Ievel of study and characterization that is beyond the

scope of the Sud Site characterization activities currently under way and
planned tthe labdratory will contribute to meeting this requirement.

Transmittal gf.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 Department of Health Services and the EPA Region IX Office. A
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final action plan addressing all the Survey findings cited herein will be prepared by
SAN within 45 days of receiving this Preliminary Repart. 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
monitoring environmental compliance and the status of the LEHR Survey {indings.
The Office of Environmental Audit will continue to assess the enyi
problems through the program of systematic environmental audi
initiated toward the conclusion of the DOE Survey in 1989.

ES-4



1.0 INTRODUCTION

The purpose of this report is to present the preliminary findings made during the
Survey, November 16 through 20, 1987, at the Department 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 Secretary John

( all'énvironmental media, using Federal, state, and local
tes apd regulations, accepted industry practices, and
fittoimake the preliminary findings included in this report. The
ictivities in accordance with the guidance and protocols of the

The Survey team fecuse ‘

environmenta 'Sta_
professional.
team carr

DOE Enwronmental Survey Manual. Substantial use of existing information and of

interviews w;tb 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.q., air or soil), whereas Section 4.0
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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:

) as discussed in the preceding situation, wnthm the time
DOE-wide Survey.

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

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

1-2



indirectly minimize or prevent risks), such as inadequate 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

include further characterization before any acti
situation.

groundwater, or soil r

C:""l
P

may pose a hazard to'iy)

nder th ‘category, the range of alternatives available for response and
e corresponding time limits for response are the greatest.
E'ﬁ'j{iironmental 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.
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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 pgesent a
potential for hazard or concern may be classified as an envi '
problem. In general, however, conditions that meet reg a1

requnrements where such exist, should not present
and will not be identified as an environmental probient

r-ally those that are
nproper storage of
~conditions present a

Conditions that pose or may pose a hazard.;are
violations of regulations or requnrements 1
hazardous chemicals in unsafe tan

Lategary ﬁf%dings include instances of administrative noncompliance
d of “panagement practices that are indirectly related to
nvironmental risk but are not appropriate for inclusion in Categories |
fhrough lll. 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 not part of the
DOE-wide prioritization effort, will be passed along to the Operations
Offices and appropriate Program Office for action.
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Based on the professional judgment of the Team Leader, the findings within
categories are arranged in order of reiative significance. Comparing the relative
significance of one finding to another, either between categories within a section
or within categories 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 prioritiie DOE’s
problems.

The next phase of the LEHR Survey will be Sampling and Analysis (S
National Engineering Laboratory (INEL), the S&A team for th

samples over a 2- or 3-week perlod in fiscal year 1989. An S _

: certaip of the findings and observations contained in this report,

y.those in Category II, can and should be addressed in the near term (i.e.,
before the"'E-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.

It is cleaptha
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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.

As required in the December 2, 1987, memorandum from the Assistant § cretary for
Environment, Safety and Health to the Operations Office Ma
Follow-up of Environmental Survey Findings, SAN will prepare_gr

of receiving this Preliminary Report. The final action plar:
address all of the preliminary findings cited herey ‘
comments on the draft action plan.



2.0 GENERAL SITE INFORMATION

2.1 Site Setting

The Laboratory for Energy-Related Health Research (LEHR) islocated 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 appropriate
for animal research. The site is rurai and is located in the southeast quadfant on a
remote portlon of the campus. Figure 2-1isa general location map.

The buildings, consisting of laboratory and office space, andanjsn I‘ handlmg
facilities, are titled in the name of the DOE while the land at th HR facility is
Umversnty -owned. The 5|te is associated with the School of) ermary Medlcme and

responsible for the oversnght of LEHR operatuons 5
in 1958 and operatlons began in 1960. The maj.or'

t»rs

operatmg contract with U.C. Davis. A
decontamination and decommussuon‘mg (
release of the property. The D&D project is targeted for completion by the end of
fiscal year 1992 Most of thez‘; ngomg experlmental work at the LEHR is related to

and/or affiliations. T ulftime- equwalent staff of approximately 58, of
which only a few are ptifigipal investigators for DOE.

of the LEHR. San Franclsco, California, I|es approxlmately 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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GENERAL LOCATION MAP OF THE LEHR SITE FIGURE 2-1
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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
Woodland 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 Ce“ us;. 1983).
Population growth has varied in the counties that surround the.

between 1970 and 1980 all counties experienced growth.

As previously stated, the LEHR is located in the southea 3 adrant 0N a remote
portion of the U.C. Davis campus. This area is deslgnat d as a pro;mate for animal
research. The use category of the fand surro C.: ‘Davis is intensive
agriculture, with 76.8 percent of all land used fg t rpQse. Irrlgatlon is used on

41 percent of the agricultural land. Major cropsare ts, nuts, and grains; various

animals are also raised.

In

The climate at the LEHR is temperate wut ild winters and long summers.

season f& most crops. The heaviest 1-day ramfall on record was 3.0 inches in

December 1955.

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 average 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 are higher
in these directions. Several times a year, strong winds blow from the nort'f'r. When
winds are apparent, about 40 percent of the time the velocities are”
mph; 50 percent of the time they are less than 8.1 mph; and only.abei

of the time do they exceed 16.2 mph for short periods.

10 'pement

2.2 Overview of Major Site Operations

This section includes a history of activities that have taken,place at the LEHR at the
U.C. Davis. Knowledge of past activities is neggssary:to-understand environmental
problems that currently exist at the LEHR fagilitys nt DOE activities consist of a

laboratory animals.
cobalt-60 source
area of the cugf re ahd: olice Building at the corner of Hutchison Drive and
Kleiber Hall Drivg sigure 2-2). Eventually, the irradiation experiments were no
med 3 .hIS location and the site was used only to house the breeding
colonythat.w uld supply beagles for the studies.

In 1957 a rr'fa-j'or 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 scaie
the results to human populations that might be exposed. To assist in this scaling
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Source: U.C. Davis Campus Map, 1986

LOCATION OF ORIGINAL AEC BEAGLE PROJECT " FIGURE 2-2
ON U.C. DAVIS MAIN CAMPUS
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from resuits 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 bwldlhg at the

munologlcal functions of bone marrow cells and their
alterations:by ‘fadiation. In the early 1970s, an outdoor Cobalt-60
Irradiatipn :e!d was-constructed to study the effects on bone marrow cells of
beagies chronic exposure to penetrating gamma ray irradiation. However, in
1985, the &e.g:&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 Radiobiology Laboratory initiated a program in basic aerosol science to
link the evaluation of airborne materials and the laboratory study of these materials
utilizing 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 this.program
focused on the potential health effects of release to the atmosphere of
products from fossil fuel power plants with emphasis on coal flyash.

ustion

mS?’E;oroperly
reflect the expanded mission and research orientation. ln_} .con ﬁ"uction of the
Toxic Pollutant Health Research Laboratory (TPHRL) was ¢ "leted at the LEHR

In 1980 the Radiobiology Laboratory’s name was changed to LEH

structures.

Building:‘Name Building Number
“:Main Office and Laboratory H-213
/-inimal 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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Washdown Pad H-291

Cellular Biology Laboratory 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 Building H-289
Cobalt-60 Source H-229
Geriatrics 1 H-292
- Geriatrics 2
2.3 State and Federal Concerns

1o solicit information on
issues of concern raised by

‘ 6 at the facility.

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

° Identification 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 were conducted in
DOE facilities, but that were not a part of the DOE projects 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 ﬂd EPA
throughout the decontamination and decommissipning-¢ffort,
specifically with respect to the requirements qffth upeFﬁfInd
Amendments and Reauthorization Act (SARA), the defiprticit-of solid
waste management units, the amounts and locatians of afy remaining
residual contamination, and the disposal. tec ue":f:,f;?.fpr radioactive

wastes removed in the process.

Ll
The potential for environmental feleage o
iodine-131. E

The impact on future land.
that remain after decontamin
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3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

The discussions in this section pertain to existing or potential environmental
problems in the air, soil, water, and groundwater media at the Laboratory for
Energy-Related Heaith 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 controi techniques, a review of the environmental momtormg
program specific to each medium, and a categorization and explanatlon of the
environmental problems found by the Survey team as they relate to each meé:g_m.

3.1 Air

3.11 Background Environmental Information

The LEHR facility is located in Selano County, € ]
Sacramento Valley Intrastate Air Quality C; tral eg#on (AQCR) 28. Radioactive
and nonradioactive air emissions from the 1 0 H’er sources within this area
are controlled by the requirements of t @lano Air Pollution Control District,
the California Air Resources Board’;':";” ._:_RB e é"slifornia Department of Health
ertal Protection Agency (EPA).

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

3.1.1.1 AirborneRacg._oi%i'ctivi‘

Woridwide backg und “'tm___v{'p‘nenc radioactivity is composed Iargely of fallout

interacti ns bf cosmic radlatlon and stable water). Atmospheric particulates result
in part from soil 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 particutates, whereas precipitation (rain or snow) can
wash out many particles from the atmosphere.
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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 southwest of LEHR. The most recent Berkeley
data available as of this writing are summarized below:

Average Concentration

Radionuclide

(pCi/m3)a
Gross Betab 0.03
Pu-238¢ 1.9x 10-6
Pu-239¢ 0.4x 10-6
U-234c¢ 7.5x 10-6

U-235¢ ; 1.0x10-7 ~
U-238¢

Source: EPA, 1986a, 1986b, 1987
a. pCi/m3 = 10-12 Ci/m3
b. Data collected from October,198 o Sep,_:,mber 1986
c. Data collected from January k| J -

3.1.1.2 Ambient Air Quality

concer;;tr@" is in pr.edominantly rural Solano County are largely caused by the
regional t isport of pollution from distant urban areas and power plants. Because
sufficient partlculate matter ambient data are not yet available, EPA has not
determined the particulate matter attainment status for particulate matter smaller
than 10 microns (PM o) 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

3-2



TABLE 3-1

FEDERAL AND CALIFORNIA AMBIENT AIR QUALITY STANDARDS

Pollutant Averaging Federal Standarase California
Time Primarvc | Secondaryd Standardsb
Oxidante 1-Hour - - 0.10 ppm
Ozone 1-Hour 0.12 ppm 0.12 ppm -
Carbon 8-Hour 9 ppm 9 ppm
Monoxide 1-Hour 35 ppm 35 opm
Nitrogen Annual Average 0.05 ppm 0.05 ppm
Dioxide 1-Hour - -
Suifur Dioxide Annual Average 0.03 ppm -
24-Hour 0.14 ppm -
3-Hour - 0.5 ppm
1-Hour - -
Particuiate Annual Arithmetic Mean | 50 ug/m3 50 ug/mi
Matter (PM,y) | Annual Geometric Mean - -
24-Hour 150 ua/m3 { 150 ua/m3. . 50tig/m3
Sulfates 24-Hour - ' -.25 ug/m3
Lead 30-day Average - 1.5 ug/m3
Calendar Quarter 1.5 ug/m3i W -
Hydrogen 1-Hour - 0.03 ppm
Sulfide
Vinyi Chloride 24-Hour 0.010 ppm
(chioroethene)
Visibility 1 observation In sufficient amount
Reducing to reduce the pre-
Particles vailing visibilityf to

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

a.

safety, to'ptotect the public heaith.
Secondary Standards are the levels of air quality necessary to protect the public weifare
from any known or anticipated adverse effects of a pollutant.

Measured as ozone.

anary"Standards are the levels of air quality necessary, with an adequate margin of

Prevailing visibility is defined as the greatest visibility which is attained or surpassed around
at least half of the horizon circie, but not necessarily in continuous sectors.
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TABLE 3-2
1986 BACKGROUND AMBIENT AIR QUALITY MEASUREMENTS

2nd Highest
Measured
Concentrationb

Highest
Measured
Concentrationb

California
Standardc

Federal

Averaglng | Standarda

Poliutant

Average
Measured
Concentrationb

Ozoned

Carbon 8-Hour 4.6 ppm 9.0 ppm 6.0 ppm -
Monoxide 1-Hour 12.0 ppm 20 ppm 13.0 ppm

Particulate Annual Arithmetic Mean - - - 36.5 ug/m3
Matter Annual Geometric Mean 30 ug/m3 - 325 ug/m3
(PM10) 24-Hour 50 ug/m3 94 ug/m3 -

Source: California Air Resources Board, 1987

V-t

a. Forthe pollutants listed, the primary standard is equal Lo A
matter, and those based on annual averages are not to be exce

¢. California standards, other than carbon monoxide and particulate matter
carbon monoxide and particulate matter standards are not to be exceedeﬂ
d. The California standard regulates oxidant, measured as ozone.




Resources Board, 1987). The Woodland Station is the nearest site that routinely
monitors several of the regulated air pollutants. The table shows that ARB ambient
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 LEHR 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 compounds) is neghglble

During 1986, Federal ambient standards were met at the Woodland Statlon

3.1.1.3  Meteorology

March.

The LEHR fac:hty is located approxlma”:’

the Sierra Nevada str
Coast Range permi )
summer, with:a m ked owermg of temperature through the Sacramento-San
i af “ih.e City of Sacramento. In the spring and fall, a large north-
ressure gradient develops over the northern part of the state. Air flowing
over the 'sk|you Mountains to the north warms and dries as it descends to the
valley floora This gusty, blustery north wind is a local variation of the chinook
(NOAA, 1985).
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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
area range 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 subsndence inversion that occurs on the eastern side of the quasi-

combination of relatively shallow mixing heights and | ..__nspo “wind speeds
indicates that meteorological conditions conducive to ‘the: b'cr.urrence of air
pollution episodes are frequently present in the Davis: nd the rest of the
state (Holzworth, 1972).

3.1.2 General Description of Pollution™Sayrces: __nd"'-:tontrols

':H.l\NhICh hazardous vapors might be emltted
-n addltlon standard operatmg procedures for

demons ated-‘that this requirement had been met. EH&S criteria also call for
annual t sting of HEPA filter efficiency, continuous monitoring of the HEPA filter
pressure diffarential, 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 activities.



3.1.2.1 Toxic Pollutant Heaith 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 beagies
and monkeys, radioactive and toxic gas-particie mechanistic aerosol studies, aerosol
inhalation deposition studies, intratracheal applications of carcinogen-coated
particles, and an organic vapor uptake study in beagles (LEHR, 1987a).

and exhausted to the atmosphere throtyg 224
in the Machine Room consists of 16 ¢B:

véptilation system for the effluent that passes through the
hat a secondary fan would become operatlonal if the pnmary

fume hood to.,dry bones, and the effluent containing acid and salts is vented to a
perchloric acid 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 CellularBiology 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 routmely testgq. This is

-'____|Iuted nerve agent
Tabun, GB-Sarin, GD-

'f he af OW.IS too low. The effluent is ducted
“Maintenance logs indicate that the

filter wuth an alarm that is activated

from the fume hood to a vent on the“r
charcoal filteris Ieak-tested qu=arter|y

3.1.2.3  Other Sources

Animal Hosnitaw

Currently fe\‘_/d reseafeh activities involving air emissions are conducted at Animal
Hospital* : :‘"H-1) iN comparison to past activities. iIn Room 212, dilute nerve agent
is further dllut.ed 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

=7
In Room 311, there is a canister of krypton-85 (wtth a source strength of 3 curies) in
a fume hood from which aliquots are extracted for various experiments. There are

no controls on the effluent gas, which contains small amounts of krypton-85.

Main Office and Laboratory

There are a number of active laboratories in the Main Office and..‘Lé.ﬁ.oratory

emission controls are not installed. In Room 106, small quantitvle
nerve agent are added to tissue culture flasks in a fume-hdéd, whith is charcoal-
filtered. el

Small-Animal Housing Facility

Administration of highly diluted nerve agefit wafking solutions to experimental

animals is carried out in the front of t ,,'.vood’.of the Small-Animal Housing

airflow failure alarm.

Geriatrics |

EERS

No routine emissions monitoring or ambient air quality monitoring is carried out at

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

3.1.4.1  Cateqory|

None

3.142  Categoryll

3.1.4.3 Cateqory Ill

3.1.44 Category IV

None

None

Lack of assessment of LEHR air quahtv nmi§§ act. ) he lack of character

leases in view of in-place emission con
ctices. However, smail quantities of radioc

Subpart H of the National Emission Standards for Hazardous Air |
(NESHAP) requires that radionuclide emissions be determined and t+
assessment be conducted to demonstrate compliance with dose s
DOE Order 5484.1 imposes similar requirements for both rac(' .
nonradioactive pollutants.
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Lack of routine efficiency testing of TPHRL filters. If damaged while in use,
some of the TPHRL charcoal and HEPA filters couid 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 five fume hoods have not

been efficiency-tested on a routine basis since mstallatlon because

sampling ports had not been installed; and

° Machine Room - The 16 charcoal filters have not be 'ﬁefﬁ;c;ency-fggted
Standardioperating

on a routine basis since installation in 1982.

procedures require periodic testing of filters.

fs in Room 709 and in the Machine Room were certified at
stion to be leak-tight. A work order for the installation of sampling
ports in:Room 709 and in the Machine Room has been submitted, but it has
not been funded.




32 Soils
3.2.1 Background Environmental Information

In general, soils at the Laboratory for Energy-Related Health Research -
formed as a result of alluvial deposition from Putah Creek over rock
marine sedimentary origin--sandstones and shales. These soils are d
eroded soils and weathering rock (sandstones, shales, volcanic flow, and
in the eastern foothills and mountains of the Coast Range. Vanable
coarse and fine surface soil and substrata textures reflect the past Vi

flooding and deposition of materials from a series of former smai
of Putah Creek.

All the LEHR soil is in the Yolo series with a surface textur me sar
very fine sandy loam. The dominant upper subsoilitex ¢
dominant lower subsoil texture is gravelly Ioamy-’ e character

is san<

presented, tg_gy are not discussed.

3.2.2 General Description of Pollution Sources and Controls

The major pathways for potential contamination of soil atthe LEHR - *
past practices and can be divided into three broad categories. The.



TABLE 3-3

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

Ra-226 Th-232 U-238

Location

Range Mean Range

California 0.24-1.3 10.77+£10 | 0.30-0.76 | 0.54+0.45
u.s. 0.23-4.2 | 1.1+0.48 | 0.10-3.4 | 0.98*0.46
World 0.49-1.98 0.79 0.22-1.31 0.65

Source: Myrick, Berven, and Haywood, 1983

a.pCi/g = 10-12Ci/g



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

3.2.2.1 Animal Waste Processing and Handling

In the 1950s, two studies began involving feeding and injecting stronti
injecting radium-226 into beagles. Since the radioactive material is initia!
in the urine and feces of the animals, two systems for processing and hanc
wastes were designed.

housed in Animal Hospital 1 (see Figure 3-1).
and, via a plpe network processed through the;

The radigm-226 stu&ﬁs-involved injecting 246 beagles with radium-226 fro
1963 th h January 1969. During this period, and for 30 days after i
the radiuni'ﬁi?f_z.s was discontinued, the beagles were housed in Animai
(see Figure 3-1). The animal excreta were collected and, via a pipe
processed through the radium septic tanks, seepage pits, and leach line
the beagles were injected with 6.129 mCi of radium-226, and retained as

(
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burdens approximately 2.302 mCi (38 percent). The remaining 62(
excreted in the radioactive waste stream from Animal Hospital z.
throughput to the radium septic tanks, seepage pits, and leach line anc
subsurface soil was 3.827 mCi of radium-226 (Goldman, 1985). (For a mor
discussion of the radium septic tanks, seepage pits, and leach line, see Sect:

Since there is no evidence to refute the possibility that beagles us:
strontium-90 or radium-226 studies were not temporarily placed in the otk
Animal Hospital building, the two systems above could have han‘d
radionuclides. Additionally, records indicate that tritium, var
ytterbium-169, americium-241, and plutonium-241 were proc sed hr

Imhoff treatment system, and may have been processed throug th ",rad(
tanks, seepage puts and leach line. Fmally, veterinary- assoc: ,___e.d substanc

Half of this activity w
half of the actwut.

1.0 mCi.

The dog pens occupy an area of 2 acres. There are 4 x 109 grams (g) in 2
Dividing the total strontium-90 and radium-226 activities released to the -
dog pen areas by the number of grams in the top foot of soil in t-" :
concentrations above background of 0.5 pCi/g for strontium-90 and U. .
radium-226. Asshown in Table 3-3, the background concentration of radit
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soil for Californiais 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 Buriai

The LEHR facility and the University of California at Davis (U.C. Davis) buried
radioactive and organic chemicals in numerous trenches and pits at the LEHR site.
Radioactive material was also buried by the LEHR on an off-site Umversl'y
property known as the Hopiand Field Station. Additionally, parts of the’ LEHR site
were used as landfills in the past. This practice may have contahlnated “the
subsurface soil in these areas. (See Section 4.5.1 fora more detalle gd}scussmn )

-owned

3.2.2.3 Chemical Use

of.limited to acetone,

The LEHR facility used various bulk chemicals incl
"dane' These chemicals were

’..

ethyl alcohol formalin, kerosene wheat oul arn ﬁ;;hl

keroseneg “:‘_;ulsmn to control the fleas. It is believed that the dip, when spent, was
dumped mthe. pen areas or the trash pits active at that time. These trash pits were
located in the southwest corner or southern 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). Chiordane was used at the LEHR from its startup in1960 until

3-17



% Beckett Hall Circle

\ N
;_ @ Regan Hall Ci

|

La Rue Rd.

Fire and Police
8uitding

Possible Soil
Contamination
at Site of
Original

AEC Beagle
Project

Tenl

s coutt Lo

b

N/

"Tercero Hali Cir.

f

La Rue Rd. ;

R \

\ e

> /¢
\;’ @)Camomn Ave‘ Y
(e

A
=4

Source: U.C. Davis Campus Map, 1986

LOCATION OF POSSIBLE SOIL CONTAMINATION AT
THE ORIGINAL AEC BEAGLE PROJECT SITE
ON U.C. DAVIS MAIN CAMPUS

3-18

FIGURE 3-2 |



the early 1970s. Annual usage was reported to have been between 25 and
50 gallons.

3.2.3 Environmental Monitoring Program

The LEHR has not conducted and does not conduct environmental monitoring of
soil, vegetation, miik, or foodstuffs. in 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 ana|yzed during the study. However mtervnews

duplicates much of the sampling performed in Rockwell’s mltl.al. ass._es_srfiént.

3.2.4 Findings and Observations

3.2.4.1 Category |

None

3.24.2 Category |l

None

3.243  (Catedory it

trenches) may be contaminated with 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 radioactive
waste burial and possibly for organic chemical waste disposal. In time, any
released contaminants may have contaminated the subsurface soil.

org amcs
m-this area

that tlm% Intervuews with site personnel indicated that chiordane was used at
the origi'nal 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. Chiordane 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 chiordane.
However, soil samples from the LEHR dog pens are not being analyzed for
chiordane. Additionally, no soil sampling is being performed at the U.C. Davis
main campus site.

During the Sampiing and Analysis phase of the Survey, soil samples will be

3.244 Cateqory IV

disposal sites:and 'opg}é'tional practices.
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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 for nearby
surface-water bodies as well as on-site wastewater sources. Finally, th categonzed
findings and observations noted by the Survey team for the surface i

are listed and discussed.
3.31 Background Environmental Information

3.3.1.1 Hydrology

Geography and Topography

campus of the University straddles the
University land located in Yéib County,

| the west edge of the campus are agncultural
fields in Yolo County;: i border, along which the LEHR is located,
formed by the Y olaf _Co_""ty line and the South Fork of Putah Creek.

Vis fnrm a ’eveloped island in the middle of agricultural fields. Although
the area‘is "”'nerally considered flat, the elevation ranges from 60 to 125 feet within

the City of‘Daws limits (George S. Nolte and Associates, 1983).

Runoff from some 600 square miies 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 vailey area as groundwater recharge.

Hydrologic Features

The principal hydrologic features of the Davis campus are the South Fork of Putah
Creek, the Lower Cache-Putah groundwater basin, and the deep confmed aqunfer
Putah Creek is discussed below, as it is the sole surface-water body in the wcmlty of
the LEHR. The Lower Cache-Putah groundwater basin and the de'ep cohfmed
aquifer are discussed in detail in Section 3.4. :

'3"i'

The South Fork of Putah Creek, the principal surface- wate"r"'featuré of the region,
meanders along the southern border of the Davis campus and t,ha Ievee on its north

although an Extenswe and diverse arboretum has been developed along its banks
on campus;’ a__f.gd U.C. Davis has converted a portion of the original channel passing
through campusinto a landscape impoundment.

Flow in the South Fork of Putah Creek is requlated by releases from Monticello Dam
and the Putah Diversion Dam, as shown on Figure 3-3. By law, a minimum flow of 5
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 17,000 cfs to a minimum of 0 cfs for the
last 10 years available (1974-1984) (California Department of Water Resources,
1987). The South Fork also receives effluent from the campus sewage treatment
plant (STP) 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. Noite
and Associates, 1983). Apparently, water from the creek is withdrawn for crop

rral, primarily for use
}I.fractlon of this water

reas in 1941 the net groundwater discharge to the
00-skre-feet. Under optimum conditions of greatly lowered

Roux, 19607?ili;§f3,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
from 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 water Is given

below.

Surface-Water Suppilies and Uses

that will ensure the
ssociates, 1983). The
ater and surface waters in

Project. Water‘ . "uppi:ed from a controlled release from Lake Berryessa behind
Montlcello Da;m Water flows down Putah Creek to the Putah Diversion Dam,

,__'a':’e:r portion of the water is diverted to the Putah South Canal. Water for
the University.js 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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TABLE 3-4
BENEFICIAL USES SUMMARY - PUTAH CREEK BASIN

Mun Agruiture Recreation Freshwater Migration Spawning wild Nav
Habitat
Water
sody Muniipal
and Other
Domaestic Stock Canoeing Non- wildlile
Supply Iingation Watering | Process nd Ratung | Contact Warm Cold warm Cold Warm Cold Habitat Nawigation
Putah Creet L J L] ® [ ] ®
Southern
Yolo County ® i J ® ®
Groundwater

Source: George$S Nolte and Associates, 1983

o Existing Benelicial Use
o Potential 8enelicial Use




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.

I'he landscape impoundment on the U.C. Davis campus (North Fork of Putah Creek)

is used to collect campus storm drainage, local runoff and bu||d|ng caoling water.

the losses due to evaporatlon and percolation, and the excess i
west end of the impoundment to the South Fork of Putah Cr_gek.

Associates, 1983).

Surface-Water Distribution

1983). Areéls’;ﬁ'_erved 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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TABLE 3-5

U.C. DAVIS AGRICULTURAL WATER QUALITY,
SURFACE WATER (PUTAH CREEK)

Constituents

Total
B Cl CO3/HCO3] NO3-N Hardness as
(mg/L) (me/L) (mg/L) | CaCOj3(mg/L)

EC TDS
Year (pmho/cm)

Chst

1970 0.30 192

1971 0.34 218 2.89 1.0 152.5

1972 0.33 212 3.00 1.0 142.5

1973 . 034 218 2.80 1.0 150.0

1974 0.29 186 2.58 1.0 134.0

1975 0.32 205 2.70 1.0 NA
Average 0.32 205 2.69 1.0 143.8

Source: GeorgeS. Nolte and Associates, 1983
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generally more than 20 years old, discharge directly into the field distribution
systems. This is 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 needed. The
agricultural water demands from 1971 to 1982 are summarized i :
Average water usage for agricultural irrigation is approximat

wastewaters as well as their treatmej
following sections.

3.3.21

clude lavatories, excreta from expenmental animals, locker
rooms com 'rhmg shower facilities, drinking water fountains, sinks, and floor drains.
Some mdus‘tﬂal 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 Iabdratories at the
LEHR are segregated according to waste type and held for collection by U.C. Davis
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AGRICULTURAL WATER USAGE SUMMARY

TABLE 3-6

Year Well Water Surface Water Total
(Fiscal) (Acre-Feet) (Acre-Feet) (Acre-Feet)
1972-73 1,225 2,934 4,160
1973-74 876 3,407 ,
1974-75a 1,232 3,602 i
1975-76b 1,678 4,752
1976-770 968 4,530
1977-78 374
1978-79 405
1979-80 535
1980-81 599
1981-82 441
Average Water 884
Usage .
Average Percentage 20%: 100%
of Water Use :

Source: GeorgeS. Nolte anﬂ-Assoaates 1983

a Construction of nghway 11 -dﬁaeased the acreage of irrigated land. Land

east of Highway 1

b Droughtye

as |rrlgafed exclusively with well water.
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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
connected to the U.C. Davis biological STP. Substances permitted to be disposed of
down the drains include buffer solutions, non-metallic salts, diiute protein
solutions, sugars, and acids or caustics neutralized to pH 5-3. For radioactively
contaminated liquids, the following guideline is used:

If CPMgkg + (CPMgyg)t > CPMy g then the liquid is considered to be radioactive ‘

If CPMgyg + (CPMgkg)t < CPM, q then the liquid is considered to be nonradio ctlvé~

where CPM = Counts per minute, 8KG = Background, and LIQ = Liquig

the limit set by the U.S. Nuclear Reg latoe Commlssmn (NRC) for sanitary sewer
disposal of radionuclides. The methody.of 'hazardous chemical and radioactive
waste segregation and disposa' are discyssed in more detail in Section 4.1.

In addition to Iaboratqf? wastes, other sources of industrial wastewater discharged
atthe LEHR include:., o

lingfowetblowdown; and

ashwater from the Washdown Pad (Building H-291) that has been used
‘clean vehicles, dog cages used for experimental animals, and various
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) Domesticseptictank system plumbing

=226 ;éptic tanks,
5 the U.C. Davis STP.

| g, sbme of the same piping is
STP. Th|s piping may contain

rve dlscharged contaminants to the septic system. Also, any overflows
df;;_@_;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 bui'lding, including
wastes from the X-ray room (Room 418A) which may have contained
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b)

room of AH-1.

washwater, film developer, and fixer (containing silver). 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 (i.e., the
biochemistry laboratory, previously the inorganic chemistry laporatory)
and other laboratories in the building, as well as from the-mechanical

:294); Rooms
322 and 323, which was possibly used for the lak fary sn'nks and for the
lavatory. Although the laboratory sink drajns ir: Ronm 322 have been

' use. The building is not
K is considered to be

Septic tank Number 7 from the Imhoff Building (Building

capped, the lavatory in Room 323 is
connected to the STP. Therefore, this*
active. '

AH-1 plumbing .

f‘influ"éht lines. The source of this water is not known. The sink in
m 203 did have a supply of water; a constant flow was not present,
Hﬁi’jvever. 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, uncontroiled 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)

"arg:added:to the piping. This may occur via facilities that are still in use in

Currently, all wastewater is believed to be routed to the STP. The sources
of this wastewater include sinks, the shower and lavatory off Room 215,
and the strontium-90 controi 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 200A,
B, and Q) all lead to the Imhoff treatment system. They reportedly
contain “fixed” radioactivity from past discharges'of strontium—QO, are

original, portable cages in AH- 1 are the most contamm
previously contained different drains. Plumbing in ’
iron and polyvinyl chloride (PVC). The cages in AH-1
other experiments since the strontium-90 study.- .

H-1 was also used
nium-241, with the

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

AH-2 plumbing

Building AH-2 (Building H-218) is still used as an animal 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 pits, and leach line. Other sources of
wastewater were routed to septic tanks Number 2 and 5 for the western
and eastern portions of AH-2, respectively. A possible connection to a
third septic tank is indicated on a facility plan (Kobiik, 1962) for a
nonradioactive line from the dog cages. The valve from AH-2 to the
radium-226 septic tanks is now closed but the lines are not permanently

severed or capped.

Sample Location Cotllection Date

East tank 11/29/85
West tank 12/3/85
Background sampje (tap- 0.05 + 0.02 11/29/85

The EPA drinking water limit for radium-226 is 5 pCi/L (Owen, 1986).
fter the overflow incident, the valve to the septic tanks was closed and
no.nore 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. Currently, studies are being done on non-toxic
aerosols in AH-2. Krypton-85 is the only radioactive substance in use.
This involves a 3-curie 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 a:result of
past activities. Although personnel have been made aware of.

employees of this danger.

3.3.2.3 Stormwater Runoff

unpaved areas at the LEHR during rainfall.
various areas of the facility, due largely

Sty dlscussed strontium-90 and radium-226 wastewater historically went
to the Imho‘H‘ treatment 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
been abandoned.
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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 Irradiation
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 cohs:truc‘tlon
of a 2.16-mgd trickling filter plant serving the Davis campus. At the timé he plant
effluent was chlorinated and either pumped to a million-gallon, stotage reSégyonr
for reclaimed-water irrigation or was discharged to the South F&: ';?’utah Creek
In 1970, the facilities were expanded taf:i &

by gravity flow.

A schematic flow diagram of the STP
mode of operation, the activated sludge ystem receives a constant flow of 1.0 mgd

’_—.-

and the trickling filter rece__pv Il flows-m excess of that amount. The current peak

addltlon' :notprows' ns for dechlorination exist in the disinfection scheme. Sludge
produced-from both the trickling filter and the activated sludge plants is pumped
first to anaé‘ﬁéﬁbic digesters, and then to sludge drying beds for thickening. Sludge
from the drying beds is disposed of at the U.C. Davis sanitary landfill.

3.3.25 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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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 Mm/Specnmen
Storage Bunldmgs(BunIdmgsH -215and H-216), stormwater is collected vi aserles of

this ditch, but standing water did occur after a heavy ra'n}j
stormwater from the southwestern portion of the LEHR

Annex (Building H-290). This culvert receives
paved areas and discharges to a ditch tha

_ 217, H-216 and H-291, as shown on Flgure 3-6. Stormwater runoff
from the sdrigunding paved areas and the dog pens flows to these catch basins.

219, H-218,.H

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 likely
to run off to the unpaved areas and infiltrate into the sails.
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3.3.3 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 near the LEHR is also discussed Below.

3.3.3.1 NPDES Monitoring

895-gy. the-California

The U.C. Davis STP was issued NPDES permit number CAQ
Regional Water Quality Control Board, Central Valley Régioir,.on Aprll 27, 1979.
Effluent from the plant discharges to the South Forf.of Pi reek west of Old
Davis Road, as shown on Figure 3-4. In addition €:NPDES, outfall, two other
monitoring locations are in use in the receivin | ; Fork of Putah Creek).
These are:

R-1: At|-80 brldge

"'n'n 1984 It was located further downstream

feet below th
of Putah Gr

yards downstream 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 the sampies 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 Sample
Average | Average | Median |Maximum|Type/Frequency
5-Day 80D, magrt
Summers 10 15 - 25 24-hour Composites

Winter® 20 30 ~ 50 Weekly

Constituent

5-Day 80D, Ib/day
Summers 250 325 -
Wintero 500 750 -

Total Suspended Matter, mg/L
Summere 10 15 -
Wintero 20 30 -

K ati tCom posites
Weekly

Total Suspended Matter, ib/day

Summere 250 325 “|3a-hour Compositer
Wwintero ’ Weekly
Settieable Matter, mg/L Grab/Daily
Total Coliform Organisms, Grab/Weekly
MPN/100 mt
Chlorine Residual, mg/L¢ Grab/Daily

Source: Phillippe, 1979
pH: 6 5-8.5 (Grab, measured daily’

E 5.0 mg/L (Grab, measured
weekly)

Interim chl
4/26/,

3-45



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 piant
since 1974. A Cease and Desist Order was issued for the violation on April 26, 1985,
and the plant had until May 1, 1987 to comply with the limit of 0.1 mg/ _¢hlorine
residual in the receiving water 50 feet below the outfall. Wastewater D _:.harge
Requirements Order No. 85-073 changed the limitation from:0.1:mg/L if~the
receiving water to 0.1 mg/L in the effluent. The interim limitation:wasQi1-mg/L as

measured 300 feet below the outfall.

rma’uon/dechlormatlon

U.C. Davis awarded the bid for a new wastewater cly
facility while the on-site Survey was being con pro;ect consists of a
chiorine contact basin, chlorine mixing basmﬁmnc ’te block building to house
chlorinators, sulfonators, and gas cylinder: (52) eplacement of two vertical
turbine pumps, and related piping, e.le'ﬁ sty mentatlon and site work (UCD,
1987b). The new facility is expected t4be inbperation in August 1988.

are shown ‘Table 3-11 for July 1970 through Jjune 1987. Siudge removed from the
digesters is ta_;!gen via tankers to the sludge drying beds and eventually disposed of
at the U.C. Davis sanitary iandfill.

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.
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TABLE 3-8

SUMMARY: NPDES DISCHARGER SELF-MONITORING REPORTS

AUGUST - OCTOBER 1987
Station
Deunption. influent € thuent R R2
Constituent Name. 500 80D [Suip Mattes 800 Lusp Matte 's.up Moatter]Sett Mattes ot Coliform pH Chioine Res | Spec Cond 00 DO Chiviing Ra
{Unuts) (mgn) {ibidey) {mgA) {lo/day) {mgA) (ib/day) {mgn}) MPNOOmI ) (number) (mgn) {umhosum) (mgn} (mgn) {mgn )
Sample Type. 24N LR 24-hi comp | 24-hi comp ” 24-hi comp J24-he comp Giab Giab Giab Grab Grab Grab Giab Giab
comp womp
frequency. Monthiy § Monthly | Monthly Monthiy Weekly Waekiy Weekly Daily Week ly Daily Daily Monthiy Weckiy Weekly Wauebly
Auguit 1987:
Monthly Avecage (19 1186 144 1997 73 $3 94 8 o8
Monthly High. 100 1671 184 3078 14 1n2 150 99 95 217
Manthly L ow 51 619 08 1068 12 V7 (1] 79 0
Total Recardings 4 4 4 4 21 20 1 4 4 4
Momh.
No Exceedances: 0 | 0 2
eptember 1987

Monthly Average 98 1258 164 2072 12 19 1100 Y] 14 04
Monthly High. 140 1889 244 3040 74 89 106 1 [
Monthiy Low. 76 936 120 1619 92 69 02
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TABLE 3-8

AUGUST - OCTOBER 1987 (Continued)

SUMMARY. NPDES DISCHARGER SELF-MONITORING REPORTS

Station
Desxription. influent Efltuent R R-2

Constituent Name: 800 B80OD [Susp Matter]Susp %nm 80D  Pusp Matter[Susp Mattes]Sent Maner [Tot Colidocm pH Chionne Res || Spec Cond DO 00 Chionne Res
(Units) (mgn) (Ibvday) (mgA) {ibiday) " (Ibsday) (mgA) (lbvday) (mgA) MPN/100mL)| (number) (mga) (umhosm) | (mgn) (mgn} (mgn)
September 1987
{Continued)
Total Recordings 4 4 4 4 ! S S S
Month
No Exceedances: - - - - 0 $
October 1987,
Monthly Average. 100 1401 170 2175 95 79 08s
Monthly High. 128 126 m 302§ 1100 98 85 15
Monthly Low: " 1027 136 [T L] 9 76 013
Total Recordings H H S H 4 4 4
Month:
No Exceedances: - - - 0 4

Source: Koehler, 1987




TABLE 3-9

U.C. DAVIS SEWAGE TREATMENT PLANT
EFFLUENT QUALITY CHARACTERISTICS

Constituent

Concentrationa

Constituent

Concentrationa

BODg 1.7¢ Calcium (Ca) 21.0

Suspended Solids 7.1¢ Sodium (Na) 87.0

Total Coliform, MPN/100 mi 93.5b Total hardness as CaCO4

Total Dissolved Solids 428.0 Alkalinity as CaCO;

Turbidity, FTU 5.3d Boron (B)

pH 7.4c¢ Conductance, umhos/cr;‘_i.;g 0

Chloride (Cl) 70.8 Sodium adsorption ratio, 33

(ad)) L

Phosphate (POy) 2.6 Cadmium LC ) ~  <.0005

Suifate (SO4) 51.0d 0.20

Sulfide (H;S) <0.10 <0.002¢

Ammonia as NHg-N <0.01d

Nitrite as NO3-N <0.02

Nitrate as NO3-N 0816
Radioactivity, pCi/L

Potassium (K) A Gross Beta Radioactivity, 14.8+6.0

pGi/L

® a N g

ite sample.
of-four 24-hour composite samples.
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TABLE 3-10
- U.C. DAVIS SEWAGE TREATMENT PLANT TRACE METAL ANALYSES

February 1978b (ppm)

Element

Percent Total

. . . '
Huent Removall Influent*** Total Aeration [Total Digestion| Total Effluen

Percent
Removal

Influent

Potassium (K) 1744 +.0275 | 7465+ .1359 | 34.081+3.4 .0370*

Calcium (Ca) | .666 6964 +.0679 |6.2836 + .6391]268.161+26.8 | .0376 £ 0247 | 95
Titanium (Ti) | .324 116 .0106 | 2.5057 +.256 [75.0576 +8.175] .0261 +.0031 | 78
Barium (Ba) 038 :&949' .304* 13.4795+4.84]  .0150* .
Vanadium (v) | .043 .0396 +.0135 | 6.061+ 1.568 .005* .
Chromium 127 9634+.0989 | 35336438 | .0111£.012 | 57
(Cr)

Manganese .003 213 | .0030 72227+ .029 | 1441+167 |.00a4a+.0006 | 83
(Mn) ?

Iron (Fe) 342 | 8710 | 0290 | 92 362.75+326 | .118+.0104 | 86
Nickel (Ni) 025 | 037 | ooa0 | 8a | 0059+ 0007 5] 2.2795+ 359 | .0007+.0002 | 88
Copper(Cu) | 193 | 890 | .0200 | 90 | .03aa+ 002 4.4 34874322 |.0079+.0005 | 77
Zinc (Zn) 270 | 3090 | 0180 | 93 | 06730058 |1.0045+ 0579 .020+.0018 | 70
Arsenic(as) | o006 | 350 | oos0 | - .002* 012 002* .
Lead (Pb) o1s | 216 | 0010 | 93 |.0419+.0041 | .1584 ¢ 01519 22 0046+ .0004 | 89
Selenium (Se) | .007 022 | 0003 | 96 NA NA ¥ = NA
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TABLE 3-10
U.C. DAVIS SEWAGE TREATMENT PLANT TRACE METAL ANALYSES (Continued)

February 19780 (ppm)

Element

Percent Total . . . Percent
t
Influent luent Removall Influent*** Total Aeration |Total Digestion] Total Effluen Removal
Bromine (Br) .0014 +.0003 | .0237+.0034 | .7955+.190 | .00141.0002 0

Rubidium 001 .003* 017* 1.665* .0003 *.0001 *
(Rb)

Strontium .008 .0099 + 001 1119 + 0118 5.146 + 609 .0036 + .0004 64
(Sr) .

Yttrium (Y) .001 .010 .0004 NA NA NA NA
Zirconium .002 .036 .0009 .031* 2.661 + 468 .002* *

(2r)

Molybdenum 010 .038 .0007 5.2280* .004* *
(Mo)

Mercury (Hg) 8DL 8DL 8DL - NA NA NA
Cadmium BDL 8DL BDL -- NA NA NA
(Cd)

a Source: UCD, 1977

b Source: UCD, 1978

Denotes upper limits of these elements not found.
Trace metal assay. Determinations made from wastewater samples using X-ray sg
Lab, UCD. )
Totals represent sum of particulate and dissolved analyses.

NA: Not Analyzed.

BDL: Below detectable limit.

gctrum anglysis by Crocker Nuclear
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TABLE 3-11

U. G AVIS SEWAGE TREATMENT PLANT SLUDGE GENERATION (GALLONS)

Secondary Digester

ithdrawals itharawals

Year? g ﬁgr__ﬁﬁﬂytant Tglr:jl?egrs* Additions Supernatant Tgl:‘fgf,
1970-71 1,442,190 706,870 821,187 377,430 397,940
1971-72 1,942,955 1,630,936 1,853,976 690,960 1,051,356
1972-73 1,667,231 1,302,180 1,989,660 701,470 1,810,170
1973-74 1,594,710 763,916 466,690 694,180
1974-75 1,441,230 1,225,870 530,160 937,390
1975-76 1,595,260 454,590 v 1,040,118 775,980 689,050
1976-77 1,197,545 614,760 1,087,420 605,690 535,909
1977-78 1,135,120 689,932 g 643,360 463,430
1978-79 972,270 242,750 506146 582,940 532,650
1979-80 1,182,700 637,322 542,928 613,143 342,820
1980-81 1,334,750 627,250 609,760 898,490 598,390
1981-82 1,422,288 548,150 769,078 501,572 911,564
1982-83 2,090,264 613,770 1,166,536 996,541 819,801
1983-84 2,064,760 389,551 429,907 1,343,634
1984-85 1,589,574 876,718 723,396 591,345
1985-86 1,417,185 572,156 787,044 1,452,216 ~ 830,765
1986-87 1,291,168 684,342 614,132 1,465,076 713,964

Source: UCD, 1987a

&
!

“aken tosludge

From July of firstgear through June of second year. ___
rying beds and then disposed of it

C. Davis sanitary landfill.




U.C. DAVIS SEWAGE TREATMENT PLANT SLUDGE ANALYSIS *

TABLE 3-12

Analysis Digested Sludge

Selenium 0.050
Zinc 36.0
Lead 4.1
Copper 2.05
Nickel 1.24
Cadmium 0.28
Mercury 057
Arsenic <0b04
S“VEF ita RN
Chromium
PCB-Arochlors (ug/L)

1016

1221

1232

1242

1248

1254

1260

Source: Anlab.:ﬁ;;i'alyti‘

* All resultsit

RAEH

{ Laboratory, 1985

migiL e)(:géat where indicated.
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3.3.3.2 Putah Creek Monitoring

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
AQ9115). Data available for October 1974 to lJanuary 1987 indicate a flow range of
0-17,000 cfs and a gage height range of 0 to 23.05 feet (California Depagtment of
Water Resources, 1987).

An ongoing study of the LEHR by Wahler Associates involves ta ater levels of
the South Fork of Putah Creek from the Old Davis Road gaging: o#:- Water
elevation levels taken during the on-site Survey acti wereiconstant at
approximately 30.4 feet. -

334 Findings and Observations

3.3.4.1 Category |

None

3.34.2 Category

None

3.343

1.  Potentjally confaminated stormwater runoff. Stormwater runoff control at
R facility is inadequate and may have resuited in off-site discharges of
potentigty 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 degrade the
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quality of the water, which is used for irrigation by farmers downstream of the
LEHR.

The southwest corner of the LEHR has been used for a variety of activities and
is suspect for soil contamination, as discussed in Section 3.2. Suspected
contaminants include solvents and chlordane from chemical dispensing
activities, and strontium-90 and possibly other contaminants from a tank truck
parked in the area reportedly used on at Ieast one occasion to pump out the
Imhoff tanks.

LEHR sewer system resulting in

dlsahargas via the effluent line to the South Fork of Putah Creek and toxic
accumdlatlons in the siudge. The plant effluent has been and is being used for
campus:mgatlon 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 outfail 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 sources 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 spills to floor drains (Building H-216, Room 422 - reagent-grade
chemicals; Building H-290, Room 505 - acids)

S¥%@mount was observed on a previous day at the NPDES

tident isin violation of the STP's NPDES permit, which prohibits

oil, grease, scum or foam in the receiving waters or watercourses”

(Philli"ﬁis‘;;g, 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 three

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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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 IV

1. Lack of a3 comprehensive surface-water monitoring program. Lack of a
comprehensive surface-water monitoring program at the LEHR p{ecludes
assessment of past and present environmental impacts of LEHR op ati
nearby surface waters (i.e., the South Fork of Putah Creek). Altho t
no information to indicate that significant off-site lmpact occurred ffom
either past or present operations, there are no data to sup”‘" ':or‘._r,e’fute this

assumption.

Interviews with SAN personnel revealed tha':- N g.anted the LEHR an
Sites al Monitoring Report,
Environmental Summary.
hyswns of DOE Order 5484 1.

exemption from preparing an Annual En
allowing the LEHR instead to prepare aBAN
This exemption was granted under'" ie ph

facility does not monltor I|qu1d efflzents'nor, as a substitute, does it calculate
liquid effluent releases’ ‘to compare to applicable standards. Furthermore, no

onng is done to put any LEHR liquid effluent

ambient surface- water mc¢
releases into perspect‘ R.
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3.4 Hydrogeology

3.4.1 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 corn_gr of the

valley, a topographic and structural basin underiain by a thick section of sediments
derived from the erosion of the surrounding hills and mountains by Sacramento

. flooding.

The rocks of th

tream channel deposits

Yau.nger alluvium

Older alluvium

Tehama Formation and related continental sediments

Volicanic sedimentary rocks

Basalt

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

© N WA W=
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Svstem

Series

Geniogrc umt

Thickness
(teet)

Generail character

Nater.cesring prooerties

Recent

Stream-
channel
Jepouts

LOOs® Coarse sand and gravel aiong cnannei of
Putah Creex ana on floodpiain west ot Winters.
'N DB actively MOvING AOWNSTIream and smitting.

HIgNly permeanie. out limitea tNiCKness and extent 4na
SUKRDUDINTY tO HOOAING 2IiIMiNate these deposits trom
“3r3Geration. 2xcept 31 3 Ground-water \ntaxe area

Younger ailuvium

Local

Quaternary

Plessto-
cene

Pliocene

uncontormity

Older
alluvium

Local anguiar

040 «

LOOe grayish-brown siit and fine-grainea sana; some
silty clav, Meaium- to coarse-grained sana. and
jravei. These tloodpiain aeposits are cnaracterizea
at the fand surtace by 30iis having immature
orotiies.

Modaerateiv permeanie. Dut larGely 3oove the ~ater
‘a01e. MOSt Of tne s0HY (ransmit Aater aOwnwara
‘eadily except In ang adjacent to the YolO basin

0-150 «

Stream-iaid wit, sity clav. graved. and sana The
fine-grainea gepowits pregominate throughout
most of the area; the gravei and sand. which
AVerage anout one-fourth the thickness, oKcur as
toNguEs and ienses ratner than (oNTINUOUS sheets.
Oepowuts are 10012 10 moderately compacted, and
are characterized at the iand surtace Dy 301 having
mature profiles containing a 8 horizon ot dense
clay. Thickness throughout most ot the Putah piain
ranges trom 60 to 130 feet.

Permeabinty extremely variacle. Coetticients of oermesointy
Jverage apout 3.000-¢ 500 gpa oer sa rt Tor qraver-ang-
sand aauiters 1n the vianity of wWinters ana Dixon but
are less than | gog per 1a ft tor some ot the
NTeroeaaea 1its ana sty clavs. Discharges ot irrrgation
~eils tapoing mainiy olger alluvium are aoout $00-700
JRM near winters, 500-1.000 aqpm near Oixon 300-900
3Pm near Oaves. and S0-15C gom near sacaviie 50us at
re lang surtace ")n_!_'l_ht ~ater downward very siIOwiyv
because Of bresencs:aR8 horzon of gense clav  ater s
of the calcium maqnnbm Brcarbonate type ang s of
exceent quantyifoc £rqation out too Nara to be
aesiranie tor domc-mcvve

b uncONtoOrmiIty

“ahama
Formaton ana
retated
:cnunentat
sediments

0-2.500 «

Fluviatile and lacustrine (?) seaiments conusting of

moderatety compacted uit, clav, ana ity fine sand
encionng ienses Ot sana and graves. 1iit ana gravel,
aNa CONGioMerate cemented witn CalCium carponate;
beds of reworkea pumiceous tutt :n 0asa borton.

The unit conusts mostly of the Tehama formation but.
nciydes DossiDie corretatives Of the Red Blutt
Formation ang unnamea oost-Aed 8iutt stream-
terrace geposts. The subsurtace contact with the
older alluvium 15 not wet getined at manv pidges and
may e gradstional beneath mucn ot the PUtamDIan.
Thickness ceneatn most of the Putah piainra
from about 1,500 to 2,500 teer.

amhwm _orid greater agaitionar voouue a1 ety
W‘c:cmuhnqv;n INCIe3se 1N Oroguction :n the

ahnm& nan in themntder aliuvium  LCcanlv the aguiters
/elg lalgrauantities Of water t0 If1igalion ~eils. ang
Ton weHyIEToe Putan area oraguaing more tran | 00C
‘.)ba\ tap the -lehama Formation as ~ei as the Diger
Migvlam. he water in most aguiters in the Tenama
FIMERION 13 UNGer SOMe artesian oressure, the aegree
ot continement increasing aith aeptn. [he water in tne
ODMOSt aquiters is sIMilar in chemical quality to thatin
he oiger aliuvium. NoOwever. waters :n three weily more
han 1000 feet aeep near Oavis contain more than 60
percent of sogium. whicn 13 somewhat mgn tor
‘ontinuea irrigation yse. As ot 1951, acoroximately oniv
the ypper naif of the unit Nad been penetrated oy ‘~ater
~eils, except 1n the Enghsn Hills, anere a few water
~eily penetrate 1o the base.

Tertiary

Pliocene
(6]

Miocene
(W]

Oligo-
cene
M

Volcanc
sedimentary
rocKs

0-400 +

correlstives inciudeiMehrten Formation. Neroty
Formation, Kirker tuff. Sonoma volcanics, fower Dart
,of Woltskill fotmation ot Weaver (1949)

Permeamiity of most of unit very Iow A few fnapie
megium- 10 Coarse-qrained sandstone peds contan
fresh water wniCh 13 yieided in smaii guantities to severs:
~eils near vacaville Electric togs of gas and aas-test
~eills 1n the southern PUtan olain INGICaTe that the water
CONtaINea 1N the vOICaNIC IEJIMENtary rocks. ~hich there
are st depths of more than 3.000 feet, mav oe ot
aoubttut guaity tOr IffIgation use

Basait

t. and several intervening locaiities in
ils; aiso at a few localities at of near the
pase ot the Tehama tormation and retated
bntinental sediments in the foothills narth of Putah
Lreek where 1t occurs focally as aixes.

NOt water pearnng, except in tractures éna vesicies. Not
<NOWN sUDAUrTace 1n tNe PUTan area except In oNe weil
nsec. 36.T 6N . A. 1 W Of nomportance as ¢ oresent
Qr possidie future source of grounawater

Sandstone. siitstone. shaie. and some congtomerate. all

of marine and iagoonai oniqin. includes Marxtey
sandstone memper ana Nortonvilie shaie memper ot
Kreyenhagen formation, Oomengine Farmation,
Capay shaie of Weaver and others (1944), Meganos
formation and possibly the Martinez tormation
(Paleccene).

Permeamihity of most Ot unit very Iow  Severat wellyin
/aca ana Pleasants valieys ana in the £ngush Mty Jbtain
& tew gaiions per minute of tresh water from
modgerateiv triadie sandstone Deds. rowever. the few
relatively permeatie zones at geptns of severas
thousana feet beneath Putan olain contain eitner
connate to Gliute CONNAate Marine water Or natural gas.

Cretaceous

Upper
Creta-
ceous

ecql uncon.
Sdremty;

unaifferen-
tiated rocks

15.000 &

Siltstone, sandstone, shale, and congiomerate, atl

of marine oriqin, and ail more or tess indurated or
cemented. Includes the tollowing formations of
Kirby (1943a): venaap, Yoi0. Sites, Funks, Guinaa.
and foroes.

NOt penetrated Dv water wetis in Putah area. depth 1o top ot
Gt Is MOre than a mile thraughout most of Putan piain
Overali cermeaoiiity 1S extremety iOw. ang the ‘ew
retatively Dermeanie Zones contain connate marine
~ater

ource: Thomasson, Olmsted, and Le Roux, 1960

FIGURE 3-8

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 probably late
Pleistocene in age. Its contact with the older Tehama Formation ,a_nd_';" elated
continental sediment is |I| defmed and has been inferred to be at th

below the land surface. The older alluvium was deposited by Py
triangular area bounded by Winters, Davis, and Dixon. :

1 ve been grouped
Pal hlc unit because of the
subsurface. The "related

Putah plain.

A sequenice of:ivolcanic shale, sandstone, and conglomerates underlies the Tehama
Formatidn:and related continental sediments. The age of these rocks is uncertain,
but they é'ré,é}?’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 essentially non-water-bearing. They range from
Cretaceous to Paleocene in age. Both units consist of siltstones, sandstones, shale,
and conglomerate.

3.41.2 Hydrogeoloqy

The major groundwater sources for public and private water supplies:are the
unconsolidated sediments of Pliocene and Pleistocene age, chiefly in th "";;:I,ehama
Formation and related continental deposits and the older alluvium, The )
alluvial sediments are referred to as the shallow-intermediate aquifer and-the
Tehama and related continental deposits as the deep aquifer (S 'thni 1978).
The aquifers are separated by thick sections of clay and si .-,hat act as aquitards;
however, the possibility of some interconnection between a _u' "rs cannot be ruled
out. Regional groundwater movement is gener eas’eward toward the
Sacramento Valley. In the vicinity of the LEHR, greg ate flow is southeasterly,
influenced by high-volume pumpage of welr*}“ |ds: st of Dixon (Figure 3-9).
Although the California Department of Wi esaurces publication from which

......

Figure 3-9 was taken does not specnfy ' ulfers the wells that supplled the

elevatlon" feasurements in the monitor wells is to the northeast. Itis not likely that

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

3413 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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GEOLOGIC CROSS SECTION THROUGH FIGURE 3-11
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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 th_ree categories of water
supply; domestic, utility, and agricultural (Scalmanini, 1978). U.C. Davis operates
five wells exclusively for domestic water supply (Figure 3-13). Domesti¢:water is
used for drinking water,laboratories, heating, and cooling (Table 3-13
are completed in the deep aquer at a depth of approxlmately 1 50.

se.use, and some
ted in the shallow-

Six wells

laboratories is designated utility water.
mtermedlate aquifer to a depth of 600 feet h I

eets dnnklng water standards for

quallty, it has hlgher hardness an" xdi d SO|IdS concentrations than does

- Wit ythe City of Davis municipal water system.

also has a cross-cannect

The third water m-a€'U.C. Davis consists of 21 wells, which, in conjunction with
surface: "ate‘.‘, supply water for the irrigation of crops and watering of livestock
(Figure 3) All the wells are completed in the shallow-intermediate aquifer to a
depth of 65§i§eet (Scaimanini, 1978). This water is a calcium magnesium water high
in both hardness and total dissoived 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 iocated approximately 100 yards north of the facility.
Although it is used as “domestic water” for drinking fountains, restrooms, etc., it is

3-66



L9-E

YOLO

[ COUNTY
®G-2 - | Putah Cr
"
SOLANO COUNTY

LEGEND
@ Agricultural Wells
A Utility Wells
@ Domestic Wells

City of Dawis

LI

LEHR

1000 2000 3000 /\
ey |
c.ule Feet

Source: UCD, 1976

U.C. DAVIS SUPPLY WELLS

FIGURE 3-13



89-¢

TABLE 3-13

U.C. DAVIS DOMESTIC WATER QUALITY
GROUNDWATER

Year

EC
(mmho/cm)

1971 0.58

Constituents

Na
(me/lL)

Cl
(me/L)

CO3/HCO3
(me/lL)

NO3-N
(mg/L)

Total
Hardness
as CaCO3

(mg/L)

Source: Scalmanini, 1978

1972 0.57 1.02 137.0
1973 0.58 1.10 138.0
1974 0.54 1.02 140.5
1975 0.55 1.04 133.0
1976 0.54 1.0 1195
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TABLE 3-14

U.C. DAVIS AGRICULTURAL AND UTILITY WATER QUALITY

GROUNDWATER

Year

1971

Constituents

EC

1.02

(mmho/cm)

C

CO3/HCO3

(me/L)

NOj3-N

Total
Hardness
as CaCO3

(mg/L)

430.5

1972

1.20 5.14 507.5
1973 1.21 4.68 459.5
1974 1.15 5.54 471.5
1975 1.09 494 458.5
1976 1.23 6.24 501.5
1977 .21 6.23 499.0

Source: Scalmanini, 1978




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 fioor 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 it

3.4.2 General Description of Pollution Sources and Controls

disposal areas, and of areas where the potential for contagr
of site operations.

lon exists as a result

3.4.2.1 Radioactive Liquid Effluent Disposal Sift

heused 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 of 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.

Landfills and Burial Sites

34.2.3 Miscellaneous

During the past operation of the LEHR facility, chemical spills are likely to have
occurred and may have resuited 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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o 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.

° Dog Pens - Outdoor pens that housed dogs with body bugi’gdens of

From 1960 to the early 1970s, chlordane was spra
control flea infestations. It was also used as a dip for
believed that the spent dip was either dumped -4

3424

in‘place at the LEHR facility.

Well Locations

Nine groundwater monitor wells were instailed at the LEHR facility at the locations
shown in Figure 3-10. Initially, three monitor wells (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
elevation 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 compileted 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 was drilled through an old landfill. Notes of the Wahler
Associates’ field technician on the well log record encountering refuse (wood glass,
metal, wire, chain, etc.) from approximately 2.0 feet to at least 7.2 feef""below the
ground surface. The upper 10-foot length of the borehole was _t seafed off
before the boring was completed and the monitor well installed :

i,'{_isbin"g."':-sources of
; -m’ég at the LEHR.

Monitor Well UCD-4 may be of limited value in di
groundwater pollution attributable solely to DOE-ret ted a'
The monitor well is not downgradient of the w
corner of the site which is believed to contam A

better defined by Wahler Assocuates od;gh the next phase of its work plan
(Wahler Associates, 1987). < *

Well Construction

’ ed of2 inch-inside- dlameter polyvinyl chloride (PVC)
. The
3 d the screens was gravel- backed and a bentonite seal placed
above ‘tf iack 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 lockabie
steel surface casing. However, the PVC weil casing did not have its identifying

The momtorw {ls'a
solid riser pi X
annular sp
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TABLE 3-15
MONITOR WELL CONSTRUCTION

. Depth Depth (Feet Below Ground Surface)
'\Sgggg;mﬁy (Feet Below Ground
Surface) Top of Screen | Bottom of Screen

—
UCD-1 56.5 46.5

ucD-2 59.0 44.0
ucD-3 49.0 39.0
ucD-4 ' 55.0 45.0
ucD-5 48.0 38.0
ucD-6 50.0 40.0

ucbD-7 90.0
ucD-8 53.5
ucD-9 50.0

Source: UCD, 1987c¢
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number painted on it. The ground surface around the wells was graded to prevent
the accumulation of surface water around 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 hoie was backfilled.

Groundwater Analysis

Groundwater sampiles collected from these wells will be analyzed for radium-226,
strontium-90; gross alpha, beta, and gamma; volatile organics; polychl‘q’__nnated

biphenyl (PCB); pesticides; nitrates; and the 17 metals listed in Table 3= 16 Wahler
Associates, 1987). ’

_from Monrtcr Wells
d.ark broWn in color.
'stere |mproperly

The Survey team observed the collection of water sampl
UCD-1, 5, and 6. All the samples were observed to be light

The presence of excessive suspended solids indicates that thes

3.44.2 Category il

None
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TABLE 3-16
CALIFORNIA WET EXTRACTION TOXIC METALS

Antimony Mercury
Arsenic Molybdenum
Barium Nickel

Beryllium Selenium

Cadmium Silver

-‘Chromium Thallium
Cobalt Vanadium
Copper

Lead

3-76




3443 Cateqgory Il

None

3444 Category |V

1. Lack of a comprehensive groundwater monitoring program. The lack of a
comprehensive groundwater momtormg program at the LEHR pfecludes

2.  Potefitial contamination of groundwater aquifer from Well UCD-2. Well
UCD-Zmiay 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
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from contaminants in the landfill that have moved down aiong the well
casing.

Deficiencies in well development and well sampling. Although no data have
been collected from the monitor wells, the following deficiencies, uniess
corrected, would make 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 in :excessuve

sample can affect the analytlcal results for metals.
received from SAN following the on-site Survey activiti
Wells UCD-2, 3, 6, and 9 were improperly developed;

b)

9)

’"gﬁments for field samples are not filled out in the
ing the chain of custody. The documents are not
; i#ilthe field technician returns the samples to the sampling
"cogijtracto:;;;.m Palo Alto. Information received from SAN following the
X thletion of the on-site Survey indicates that the contractor has
"éq;:gected the chain-of-custody documentation procedures; and

d)

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 abandoned 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 weil DW-4, 'which is
approximately 100 yards north of the abandoned well. :
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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 manitoring program section where appropriate and where
information was available.

4.1 Waste Management

LEHR is handled by the U.C. Davis Enyirc'f
the U.C. Davis Waste Packaging Fadijity

1 'Ehe'-following four categories: hazardous
"-Rggo rce Conservation and Recovery Act (RCRA) and
it¢ Management Reguiations; radioactive wastes;
wastes, which a erhazardous nor radioactive.

giardous Waste

4111

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 --
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Minimum Standards for Management of Hazardous and Extremely Hazardous
Wastes).

The California regulations 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

Operation at the LEHR facility primarily involve laboratory research on the health
effects of “radioactive 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, points 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 matenals

of the waste constituents contai ned).

Hazardous Waste Management Procedures

The LEHR chemical and hazardous waste accumulati 't"!f_d.__rﬁ'.a-nagement
procedures have been prescribed by the U.C. Davis Efi&s Office in its campus-wide
program, as discussed in its “Hazardous Chemic ast anagement Procedure
Manual” (UCD, 1985). All waste accumulati"' or the LEHR premises are
considered to be satellite accumulatlon aréhh
each laboratory in approved contal """

Wi tes rAust be accumulated wnthm

Labogaferies have no limits on the length of time that wastes
, chemical wastes may be stored within a lab for a
Leks toia couple of years). When the laboratory determines that it
i vé 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 pro;férties, 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 properly labeled and held in storage
containers that are in good condition. ‘




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 smaller {1-gailon
and less) containers are not segregated and are usually not stored withjn ce ondary
containment such as plastic tubs.

Hazardous and Chemical Waste Accumulation Points

Two Iaboratones at the LEHR facmty had partlcul,arly'a’ ac.cumulatlons of

above accumulatlon areas.

4.1.1.2 Radioactive Waste

wastes at the LEHR. Includéd is* a

Sources:of Radioac ve Wastes

Radloactlve"‘wastes at the LEHR facility include excreta from animals used in
radumsotope experimentation, carcasses and parts from exposed animals, spent or
discarded radioactive reagents, contaminated laboratory clothing and equipment,
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.



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 identif'
Survey. Table C-2 in Appendix C lists the radioactive waste acquimu tion areas at
the LEHR. Except in two cases, radioactive waste accumulatlon ' mts.at the LEHR
facility are physically separated from other waste and ma’ ',alnaccumulatlon and
storage areas. Radioactive waste tags provided by EH&S ére ed throughout the
LEHR facility on containers of radioactive wastes, but He: hé; haIf of these labels

tanks wutﬁ 5 ',;;‘.combmed capacity of 46,000 gallons; they have no secondary
containment, leak detection, or leak coilection 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
4.5.
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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 disposal
facility.

Radioactive Waste Management Procedures

site disposa j;:__:_,f mixed wastes, although some steps have been taken to prevent
inappropriate 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 procedures 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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chemicai 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 containers of
radioactive wastes at the LEHR facility, it is impossible to accurately’., +
quantity of mixed wastes in accumulation areas. It is expected tha

a ,s_ple a’,‘ SC is usually
tderad to be listed

va.:.ous rr,nsates which may have been washed down the drains; or
virtually any other chemical reagent which was spilled or intentionally poured into
sinks or drains.which connected to the Imhoff system.

41.1.4 Solid Waste

Nonhazardous and nonradioactive solid wastes generated at the LEHR facility
include uncontaminated trash and garbage, uncontaminated animais and animal
parts, and uncontaminated animal excreta. Municipal trash is collected at the site in



two dumpsters, which are picked up once to twice each week for disposal in the U.C.
Davis sanitary landfill. Uncontaminated animais and animal parts are frozen and/or
double-bagged, and are picked 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.

contaminants migrate off-site.

4.1.1.5 U.C. Davis Waste Packaging Facili__tz

y of the U.C. Davis EH&S Office.

Waste management at the LEHR is the

Filiie
[oity

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
a larger 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 Packaging Facility. T;ucks are
unloaded in front of the main chemical waste storage building, and wastes are
transported in “cube-tainers” into the building. The main chemical W '
building is used as a holding area for new shipments of wastes.from

boratp-rles
around campus, as well as interim storage for small containers (5 jalions.qr. less) of
nonflammable hazardous wastes. This building aiso hous.e‘* safe‘t"’ manuals and
nent, sp|II control
t klt which can be

equipment (inciluding absorbents, personal protectl‘ve equi

equipment, and fire control equipment), as well as
“SEd to identify unknown chemicals. Wastes are $tgé

larger contain
hazardous

WO argas; both areas are paved and protected by roofs or
overha gsleaves. Durlng bulking, drums are placed on pallets; four drums are
bulked on™a;pallet. Wastes are transferred to the drums by hand pumping or
pouring, usinE 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 used as appropriate
during bulking. When a drum is filled, it is closed and labeled with a hazardous
waste label. Pallets of bulked drums are moved to a designated storage area to
await off-site disposition.
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The “Hazardous Waste Management Procedures Manual” requires that buiked
hazardous waste (i.e., packaged in drums) be removed from the facility within 30
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.

2
it

Radioactive Waste Management

The U.C. Davis Waste Packaging Facility is also used to handle radib‘ac‘,tiye waste A
Health Physics technician is assigned full time to the packaglng facility:
of the Waste Packaging Facility used for radioactive waste include the Main
Radloactwe Waste Packaging Building, a garage- typ,e buﬂdmg.(RadwaSte Decay

he.portions

s time, only tritium and carbon-14 materials are incinerated in the

campus incinerator. Finally, any dry waste that is not appropriate for
deéay or on-site incineration is compacted if necessary in the Heaith
Physics compactor and shipped off-site for disposal at the U.S. Ecology
site in Richland, Washington.

° 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 curie of
carbon-14, and 1 curie of all 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.

.o Bioloqical radioactive waste processinq' Biological radioa waste

: isposal to the sanitary sewer system or by sendmg
or disposal. The DOE agreement with EPA in May

managé ardous wastes. The off-site incinerator of liquid scintillation wastes,
although permitted under RCRA to incinerate specific hazardous wastes, can accept
only a few ra&ioisotopes, 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, and 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, without 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.
4.1.2 Findings and Observations

4121 Cateqgory |

None

4.1.2.2 Category il

Among the deficiencies obse
following: storage of hazardous testonger than 90 days; storage of mixed
dys; wastes stored in the open and without adequate
secondary containmieht; inade u%ite waste segregation and labeling; and
it(drain) for wastes to enter the U.C. Davis sewage
dition, the proximity of the Waste Packaging Facility to

creases the likelihood of major fire or explosion.

wastes longer than 90 d3

presence of a cond
treatment
a 60-kilowi

Waste accumuidtion at the U.C. Davis Waste Packaging Facility actually begins
wher ‘wastes are delivered to the facility. However, accumulation start dates
are assumed to be the date that a drum of bulk waste is filled. Wastes in smail
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 of particular concern, since
waste containers provided by the individual laboratories are not subject to the
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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 long-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 inadequate
conditions increases the likelihood that a release could occur.

Numerous drums of wastes are stored in the open, as diséussed in Seciion

facmty were identified as specifically containing LEHR::

be stated with certainty to contain no LEHR wastes. ofe, drums which

hrough which any

waste releases could permeate. It is possitl “fluids which permeate
through the soils at the Waste Packaging"i-gF

i'quid hazardous wastes were being stored in
Also, a number of 5-gallon containers of
iquid wastes were stored with inadequate secondary
SLEHR wastes stored in Radwaste Storage and Decay Trailer

not pravided with secondary containment. In the event of a spill or leak in an
area IacEing secondary containment, there would 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 segregated. 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 Iabeled as
to their hazardous or chemical nature, nor as to the initja "date of
accumulation, although this is a required part of the U.C. Davit
waste management procedures. Wastes which have not y! ' een bulked -are

for the most part labeled as to chemical nature. Wastes in.th: 'ecernnng areas

60 Bg‘,‘lt substation that services the university. In the event of a substation

re;:the Waste Packaging Facility is close enough to be at risk of fire or
explosion. Conversely, in the event of a fire or explosion at the Waste
Packagiﬁg 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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4.1.23 Category lli

None

4124 Cateqgory IV

1. Improper management of hazardous, radioactive, mixed, and so||d waste in
the generation/accumulation areas at the LEHR facility. Lack
containment, absence of segregation of incompatible wast

or radioactive constituents in the event of a spill, -
handling waste containers. )

of varying sizes, 5-gallon plg i
packages, etc. Wastes are removed_,_ frOm the accumulatlon areas when a
researcher informs U

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, and on one occasion
solid wastes were being improperly disposed of.




4.2 Toxic and Chemical Materials

4.2.1 General Description of Pollution Sources and Controls

This section addresses the acquisition, distribution, and controi 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 matenals are
stored, used, and controlled in 8 manner that safequards against u res’tramed

releases to the environment. The materials covered are polychlori
(PCBs), asbestos, pesticides, laboratory reagents and bulk chemié
are discussed in Section 4.3.2.2).

adlonudides

42.1.1 Toxics Management

The overall policy at the LEHR for toxic materi g.ra‘ge, and disposal is

EH&S office.

Procurement

office supplies;
from the maln

igentral stores warehouse Project-specific chemicals are
'LEHR Business Office. These orders are made by mail with the
order sta '_‘ped with a request for copies of Material Safety Data Sheets (MSDSs).
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 LEHR. 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 of 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/Buiiding H-
213, Room 301/Building H-218, Room 418/Building H-217, and the Decon
Room/Building H-294). Part of this problem involves orphan chemicals that are left
when projects end. Generally, projects do not have closeout funding to dlspose of
chemicals, and new projects rarely need all the chemicals remaining ‘bem the
previous prolect e

Identification of Hazards

At the LEHR, employee access to hazardous substances-v"" rr'r"ra.:ftfl_on'is accomplished
primarily through a Material Safety Data Sheet (M _ra"rh. The EH&S office
requires that an MSDS be. provuded for eaclithaz gus.§ubstance used in the

42.1.2  Taxic Chemicai 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.
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Reagent Chemicals

Most reagent chemicais 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 Laboratory
(Building H-299). In general, the housekeeping was neat and orderly:_,:and the

shelving units were stable. However, some chemicals were not marked with the
date received and others had been stored in excess of several years.

Bulk reagent chemicals are stored in Rooms 504 (solvents) ang.
Building H-290. Storage probiems were noted in both rogms;...n Ream 505, bases
were stored next to acids; however, thé bases were. remoy 'j;:-_._;a.r'ﬁpus central
stores and this was verified. The floor drain, which I to.the campus sanitary
sewer system, can be a conduit for spilled contam he sﬁ"elving in Room 504

impermeahle ba or-amore detailed discussion, see Section 3.2.2.3.

Maintenance 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.
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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

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

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

Inspection Schedule -- Annual
External Protection -- Single V!

There is no-PCB 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 ail in each of these transformers contains less
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TABLE 4-1

PCB ANALYSIS DATA ON THE LEHR TRANSFORMERS

Serial Number Description PCBs (ppm) Date Analyzed
C170696 GE 167 KVA 3.3 11-02-81
C170698 GE 167 KVA <3.0 11-02-81
C171526 GE 167 KVA 4.1 11-02-81

Source: UCD, 1987e
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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

Asbestos Survey (UCD, 1980). Table 4-2 list these locations, which w
tested under the direction of the U.C. Davis EH&S office.

Lagging, ceilings, and walls were sampled and anaiyzed fgF:asbestos:but only the
lagging tested positive (i.e., 15 percent amosite in each.case): * ﬁé:-lé_ggihg in Animal

1. Although the asbestos did not appéa

could enter the air intake and pose &
removal program is planned at the LEHR far

pitatory threat to building personnel. No

42.15 Pesticides:

The pest nt'grogram at the LEHR is conducted by the U.C. Davis EH&S
office, w E'Fx_:jg,gses pesticides for insect and rodent control. Herbicides are not used
| _ﬁﬁ;:crol consists of periodically tilling the soil. Pesticides used by EH&S are
stored on t'h'é:}?gnain campus although a 1-gallon can of pesticide was observed to be
improperly stéred 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 premises 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 Pathoiogy (H-215)

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

was<rémoved from this room (~ 1981) and, according to personnel
% as sent to the Richland, Washington, disposal facility. Disposal docu-
entation was'not readily available on-site.
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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

42,21 Category |

None

4222 Category ii

None

4223 Category lll

None

4224 Category {V

asbestos lagging ware obsggv@:f‘ﬁdjgcent to an air intake for Room 204
containing the mi ‘h'a-nical. équ;pment for Animal Hospital 1. Although the
asbestos did r
the air inta

of asbesto

2. Impréﬁi:;-:; storage of toxic chemicals. The following examples of impropér
chemical storage were observed:

° Chemicals are stored beyond their useful sheif 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 chemicais in Room
110A/Building H-213, Room 301/Building 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
flammable reagent (toluene) was stored next to a corrosive (hydrochlonc
acid) in Room 514/Building H-294. Both situations were ca.
verified by team personnel.

tores pestncudes on the main campus If Ieft in

Oper storage of lead materials. Miscellaneous lead materials are being
storea“iéia 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 Radiation
4.3.1 Background Environmental Information

Background radiation in the vicinity of the Laboratory for Energy-Related Health
Research (LEHR) at the University of California at Davis (U.C. Davis), is composed of
both naturai and man-made sources. These sources include cosmic radiation,
natural radiation from the ground, radionuclides in food, drinking waterf;,,
and fallout from past atmospheric weapons detonations. The most Si

and air,

cant of
these sources is exposure to the lung from background leveis of radon A
average effective dose equivaient (EDE) to humans from natirtal; ackgr’”g'ﬁnd
radiation in the United States is 189 miilirem (mrem) (EPA, 1986¢ck~ This- dose is
detailed in Table 4-3. The estimatesin Table 4-3 were deriv;; .'{Qsi.r)g fﬁf'e_approach of
the International Commission on Radiological Protectxon (I ﬂi"iCR'P Reports 26
and 30, which allows direct comparison of the dose eq :valent (DE) for different
About one-half of the annual EDE 1; a e, to the inhalation of

organs.

:"I;orado, and 61 55 mrem DE in Orlando, Florida. The annual daese for

the same 'ﬁ:é‘;r;iod was 63 *55 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.S. 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

Annual Effective Dose Equivalent

Organ (mrem)
Gonads
Breast

Lung (Total)

Red Bone Marrow

Bone Surfaces
Thyroid

Other

Total

Source: Adapted from EPA, 1986¢
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the LEHR at U.C. Davis are given in DOE Order 5480.1A, Chapter XI, as amended on
August 5, 1985 (Vaughan, 1985). These standards are based on the
recommendations of the ICRP and the National Council on Radiation Protection and
Measurements (NCRP). The amended order aiso included the EPA limits for the
atmospheric pathway radiation dose received 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'f‘adiation
dose from the air pathway of greater than 25 mrem/yr to the whole: body or 75
mrem/yr DE to any organ from normal DOE operations. i -

4.3.2 General Description of Pollution Sources and Co

This section discusses the LEHR's dose assessments f he general pubhc and the
dose models and radioactive reieases used in the dase assessmems A comparison of

radiation sources and controls ar
respectively.

4.3.2.1

(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 routine radiological environmental

4-29



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 member of
the public for a prolonged exposure from normal DOE operatlons The ccmclusmn

(see Section 4.3.3).

4322 Radioactive Sources Inventory Control
5§

storage areas. Additionally, these “§purcey ,s‘houf'a be listed on the radioactive
materials inventory for that facility.

dioactive materials at the LEHR is kept by the U.C. Davns
Environmer aI Health and Safety (EH&S) office. Laboratory supervisors and
principal mvestlgators 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. Additiorially, a Quarterly Radiation Inventory
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Reportisissued for each RUA, listing the current radiation inventory along with any
radionuclides obtained or disposed of during the most recent quarter.

Inspection of records and storage areas indicated that the above procedures were
being impiemented. However, interviews with site personnel revealed the
existence of two 300-curie cobait-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 Alaska. These
sources were not listed on the radioactive sources inventory and no dotuments
could be produced by LEHR, U.C. Davis, or San Francisco Operations- Qfﬁce (SAN)
personnel to establish ownership or transfer of ownership for the =saurces

43.23 Direct Radiation Sources and Controls

.__,fi'iendent irradiation of a
scurce strength and/or the

change in the DOE ex
an mvestlgatlon h -t

3t spemmens As a result, a comprehensnve operational plan for the
LEHR Coba -69 Irradiator was instituted in January 1986 to ensure that exposures to
the general pubhc did not exceed the DOE action level.

4.3.3 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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Report is issued for each RUA, listing the current radiation inventory along with any
radionuclides obtained or disposed of during the most recent quarter.

Inspection 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 Alaska. These
sources were not listed on the radioactive sources inventory and no dotuments
could be produced by LEHR, U.C. Davis, or San Francisco Operations: Of‘ﬁce (SAN)
persannel to establish ownership or transfer of ownership for these:sc Qurces L

4323 Direct Radiation Sources and Controls

The major source of direct radiation at the LEHR is th Coh:_ lt' 60 1rrad|ator The
irradiator consists of a 349-curie source of cobalt-6Q, which is mounted on the roof
of a concrete building in such a manner as to | B
segment of an outdoor field with a 170-curi

in"fﬁe early 1970s. It was in use on the

irradiati 3 specumens As a result, a comprehensnve operational plan for the
LEHR Cobalt-&p Irradiator was instituted in January 1986 to ensure that exposures to
the general publlc did not exceed the DOE action level.

4.3.3 Environmental Monitoring Program

The LEHR has performed routine thermoluminescent dosimeter (TLD) monitoring
around the Cobait-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-lune, July-September, October-
December). The TLD locations are inspected during the quarter by a health physicist
from the U.C. Davis Office of EH&S to ensure that the TLDs have not been :‘emoved
or vandalized. The Radiation Detection Company (RDCQ) is the vendbr and
processmg Iaboratory for the TLDs.

"'ental Momtormg Report, allowing the LEHR
: nvironmental Summary, and an exemption from

.!mf.grepanng an Annual Environmental Summary still requires
mmarize and interpret the levels of radioactive and
nonrad active poll tants in the environs of DOE sites resulting from facility

operation _ﬂ_relatlon to applicable standards. Additionally, it shouid be inclusive
enough to determine 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
< Yearly : Yearly ¢
(Aprii-June ; (April-June . L
1987) Equivalent 1987) Equiva nt
Background 0
Control 0
North 1 12
East 1 18
East 2 3
South 2 3
South 1 4

Source: UCD, 1987c¢

a  Thisdose equivalent to a person waild b
at the specific TLD location for the enti
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4.3.4

43.4.1

None

4.3.4.2

4343

None

Findings and Observations

Category |

Category |l

facility. This could result in an inadvertent release t
improper disposal, or loss of radioactive materia

researcher left the LEHR to w
sources were not listed on h

;‘Daws and SAN personnel produced information on
‘ No documents have been received, but verbal
ummu'n _.atlo;;\s with site personnel indicate that responsibility for the
rces was transferred to the Richland Operations Office.

Catéqory Il
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4344 Category IV

1. Lack of a comprehensive environmental monitoring program. The lack of a

comprehensive environmental monitoring program at the LEHR preciudes
assessment of pastand present environmental impacts of LEHR operations.

Interviews with SAN personnel reveaied that SAN granted the LEHR an
exemptlon from preparmg an Annual Environmental Momtormg;,_ Report,

there is no information to indicate that on-site o
environment occurred from either past or present op

ronmental Summary by definition contained in DOE
AT éireport is incorrectly titled. Interviews with SAN personnel
AN granted the LEHR an exemptlon from preparmg an Annual

[:Environmental Summary. This exemption was granted under the
provisiorms 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 summarize and interpret the levels of
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radioactive and nonradioactive pollutants, in its environs, resulting from
facility operations in relation to appiicable 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 since 1985
but does not discuss, summarize, or interpret the results in thé:_&'Annual _

operations. Finally, no ambient monitoring is performed

radiological emissions into perspective.
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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) monitoring at the
perimeter of the Cobalt-60 Irradiation Field. The TLD program is contracféd to the
Radiation Detection Company, which is certified by the State of Calrforma and
participates in the Environmental Dosimetry Inter-Comparison P }e'ct-"managed by
the U.S. Department of Energy (DOE) Environmental Measure.r"in.‘_ ‘é’g}gr_atory in

New York. Details on the TLD program are presented in Se.gﬁic’;:n__tt.l .Radiation.

Chemlcal AnaIvsns of Water and Wastes'i{EPA 1979) reference texts. For

An exploratory
contaminants.,‘_

method). Algq, 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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Associates of Palo Alto, California. 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 probability of being of acceptabie 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 (spikes, 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 technigques of Wahler As:
details are presented in the Hydrogeology section (3.4.3).

-~ 0

4.4.2 Findings and Observations

4421 Cateqgory |

None

4422 Category ll

None
4423 Category lli
None

4424 Cateq
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4.5 Inactive Waste Sites and Releases

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 Iaboratory

facmty The property occupied by the LEHR is controlled by the Umversuty of

for wastes generated by the U.C. Davis campus. These inactiv waste' bunal afeas
used by U.C. Davis are also discussed in this section.

The Federal regulation that requires evaluation of the p enual. envnronmental
and/or human heaith impacts associated with inactiv aste;iqtes is known as the
Comprehensive Environmental Response, Compe - ahd L1ab|hty Act (CERCLA)
of 1980. CERCLA, also referred to as "Superfu'ﬁ" " istigoad in scope and authorizes
the U.S. Environmental Protection Agency F ) an stae agencies to undertake or
" to order study or cleanup when therae se 5r the substantial threat of a

security waivers, Fede ET facume u'st mvestlgate their potential pollution sources
and, for those pl ced af h ’sNatlonaI Priorities List, the plans for cieanup must
undergo EPA review.and conicurrence.

) i the _,Eederal requlations, DOE issued Order 5480.14 to address the
inactive'y "te sites and releases at DOE facilities. The Order presented a phased,
investigative:agpproach 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 disposal sites (Foreman, 1986).
Consequently, the laboratory requested that it be exempt 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 officially announced its
intent to phase out the DOE-sponsored activities at the LEHR by October 1989. As
part of the transition, U.C. Davis has the option 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
appropruate decontammatlon and decommnssnonmg (D&D) effort that would be

.C. Davis broadened the

cterlz tion study as well. I'his study

aste. dtsposal and SAN focused on the western side
generated by DOE-sponsored activities were disposed

yriiso has been developed through interviews with farmer 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

4.5.1.1 Radioactive Liquid Effluent Sites

effluent. The one first placed in operation is kno
and was designed to treat strontium-90-cont §

Hospital (AH)-1 (Building H-219). The ot
radium-226-contaminated liquid gener%‘ied{ - % {Buuldmg H-218) and is known
as the radium-226 septic tanks, seEp ts,~and leach line. Both syszems
discharged effluent to subsurface soilz':'a; theLEHR facility and are located adjacent
to one another as shown or;Figure 4-4. The following paragraphs describe these
liquid disposal sites in deta.

steé wa’s designed for disposal of

ygtenf:a_f;d A_&g"sociated Leach Field

Imhoff Treatme

were fed*stmntlum 90 diets, and 46 beagles were injected wnth strontium-90 from
January 19 'r,.untll January 1969. The dogs were fed 955.25 mCi and injected 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 strontium-90, and wastewater from
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cleaning out the dog cages. An estimated 200 to 500 gpd of wastewater was
discharged to the Imhoff 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.

The first of the three perimeter tanks was used to settle solids and t'ﬁe"ofﬁ'er two

Tanks 1, 2 and 3 were used for aeration, chemical treatment and/ar flocculatlon

The supernatant was then pumped through a pressure fulter (consnstmg of sand,
activated charcoal, and a cotton filter designed to rempye partlcles =>5 microns in
size) and an ion exchange resin bed (Goldman 19

tota __:ng 5 cubic feet. The columns
f.Dowex 50 x 8, 20-50 mesh cation
mped through the columns at a -ate

The resin bed was comprised of five colur%;
contained canisters charged with 1 cubi :
resin in sodium form. The supernata ;
of 1 gal/min/square foot of resin (Gold a’q__‘e‘ al.

The resins from the ioq;g)’i’chang cefumns were routinely changed and the spent
resin disposed of at Béaft ftevad; by Nuclear Engineering Corporation. The resin
was considered spent :Athen:_the activity became constant. The columns were
recharged aftgr-trea meht..o‘f‘only one batch of wastewater if the batch had an

1y ¢{TD, 1987¢; UCD, 1950s-1970s).

unusually high acti

From the_resm bed, the treated effluent entered Tank 4, 5, or 6. These tanks were
used for stOfage until the effluent was discharged to one of twao 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, 1987c¢).

Two leach fields have been used for disposai 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 gravei-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.
Sampling for beta activity was conducted prior to the first ion exchange column and

1987¢). Table 4-5 provides annual data on the volume of waste
strontium-90 activity of the resin column influent, and the activt :

Imhoff system. Between 1982 and 1
plutonium-241 and americium-241%

-Total Pg-24‘l Total Am-241
(uCi) (uCi)

0.722

0.868 0.053
........ N/A 38 -
Totdl >68 39.59 0.136

Séurce: 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
- Decontamination
Year Br‘:t)ér?:s Total Gallons W;::e”{rl:gi) a Effl uent..
1960- 16 6,300 4
1961
1962 17 8,500 18
1963 19 9,400
1964 57 250,800
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+
1974 35 182,000 175
1975 33 171,600 332
1976 31 *16),200 61
1977 26 < 1308000 o 50
1978 10 & &5 13
25
22
31
20,800 10
20,800 5.5
: 41,600 3
N/A 54,000 26
.. N/A 20,800 65
" N/A 15,600 139.5
710 3,288,800 645.340 2,555
Source: Owen, 1987¢
a. Entering resin columns

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 the tanks filled up with. sludge.
According to LEHR personnel, Nuclear Engineering Corporation was c tracted to
pump out the siudge on one or two occasions and to dispose of it o 3
laboratory also acquired a tank truck which apparently was used't r;temporaruly
store sludge from the Imhoff tanks to prevent them from overﬂd 'g :_.;,+t is.unclear

dge Smaining in the Imhoff
: :.d Badger, 1984). Manholes of
act sludge samples. The results

are presented below:

Amount of Radioactivity
Sludge (%) (mCi)

Tank Identification. Capaqu (gal)

North Perimetet

West Perimeté
South Penmeter
Tank 3:

5,200 38 339

In the spring“"gf 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, 1987¢). 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 observed and as
found in 1984, the same four tanks still contained sludge. In additio

and 3 contained ||C|Uld and Tanks 4, 5, and 6 were dry The plastlc seal

water is unknown; however, LEHR personnel specu __::t

groundwater inflow into the drainlines coming fro
Imhoff treatment system tanks has not been tes ! ¢

and hazardous wastes. In 1987, SAN

: 63 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 gailons.
Each tank has two compartments and each compartment has a capacity. of 3,600
gallons. The septic tanks allowed for the settling of solids, and the sup natant was
discharged to a common line, which flowed west to a distribution box )
of three vertical seepage pits. The vertical seepage pnts are appr‘ailmately 40 feet

Frequent fallures of the vemcal seepage pits occurred The _alluses were the result

A :‘....Pt't tanks to prevent the floating
naily, a 91- foot -long, 14-foot- dr ep,

il e

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 sampies from the east and west septic tanks were obtained on
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November 29 and December 3, 1985. The resuits indicated a level of 0.40 + 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) . Further
information concerning the plumbing used for radioactive wastewater. ansport in
AH-2 isdiscussed in Section 3.3. |

45.1.2 Nonradioactive Liquid Effluent Sites

the Imhoff Building (8i ]
indicated on any; va‘ili;
have existed. .P 3
and aband :
capped:iThe connect-uons to the STP were then made at the former connection to
the sept:c__ta'nk Any sludges that may have been present in the tanks are not
believed to-fiave been pumped out prior to filling the tanks with sand. The past
use and suspécted 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.
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Tank No. Past Use/Suspected Contaminants
1 Served Main Otffice ang Laboratory, possible contaminants unknown.

2 Suspected radium-226 contamination due to a backup in the radium-226 septic tank
system; 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.

Served Biochemistry Laboratory and lavatory in the Main Office and Laboratory
Building, served mechanical room in AH-1; possible chemical contamination suspected
but unknown. i,

7 Served Laboratory and lavatory 1n imhoff treatment system building. Consrdert d to be
still in use.

4513 Radioactive Solid Waste Sites

1956 (Holdstock, 1986).
according to U.C. Davis Environmental Heaith and "

The U.C. Davis was respow’

AEC license. Prior to the mid-1950s, radida
taken to sea for disposal (Owen, 1987 0y 5, |
authority for permitting, and U.C. D&v jed‘radioactive waste disposal under
a State permit (No. 134-57), which is a , broad-scope license (UCD, 1987c¢).
The LEHR facility operated under an AEC éxemption and the wastes were handled
by U.C. Davis. The last rqurded d.,ate of radioactive waste burial on the LEHR facility

is July 1974.

were typtcaliyz feet wide and ranged in length from 33 to 270 feet. Holes were

usually 4 feetby 4 feet. Both types of disposal units were estimated to be between
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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Of all the radioactive waste buried at the LEHR, less than haif 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 their 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 b ieved to

“there is no inventory of the wastes placed in the

zist for the holes, however, and indicate that they received
fent-radio satopes totaling 1.7 Ci. Eight of the radioisotopes have a
re|at|vely“0ng haif-life and account for 1.3 Ci of the total inventory (Warren, 1985).
Table 4- 6"'p:§§ents 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-pCij

amounts.
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TABLE 4-6

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

Units (mCi)
Hole No. Date .
Cc-14 H-3 Cs-137 | Na-22 | U-238 | Ra-226 | Co-60 | CI-36 | Unknown

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

13 1963

14 1963

15 1963

16 1964 0.05

17 1964 4.00

18 1964 1.15

19 1964

20

21

22

23

24

25

26

27

28 0.002 0.02

29

30 0.23 X
3N 0.00

32
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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 ' T '
c-14 H-3 Cs-137 | Na-22 | U-238 | Ra-226 | Co-60 | CI-36 | Unknown
33 1969 27.03
34 1969 32.25 55.28 -
35 1970 42.70 26.39 B
36 1970 45.25 24.90
37 1970 47 94 4 41
38 1971 33.32 19.62
39 1972 32.39 24 45
40 1972 30.00 93.40
41 1972 33.10 38.85
42 1972 15.29 44 04 -
43 1973 35.10 26.00
a4 1973 60.10 75.00
45 1973 32.55 42.70
46 1973 45.55 51.96
47 1973 X
48 1974 25.53 45.29 0.25
49 1974 24 51 83.98
TOTAL 676.37 1 668.68::] 026 4 132 0.002 0.02 0.24 0.25 N/A

Source: Warren, 1985

N/A  Not Applicable:

4-59



A gross estimate of the total waste quantity placed in the trenches was deveioped
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 Table 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.

A similarly gross estimate of the total waste quantity placed in the}olé can be
derived assuming the dimensions of the holes were consistent and, ,_ﬁat't‘] Davis
covered the wastes with 4 feet of soil. Given these assumptigns, the volutme of
waste placed in the holes is approximately 3,000 cubic feet, or ercent of the
total volume of radioactive solid waste buried at the LEHR 5 :

45.1.4

Chemical and Sanitary Solid Waste Sites

as follows

Operator

U.C. Davis

U.C. Davis
LEHR facility

Abandone -Qﬁump 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 located 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

Sourcé_’é _.J.Warren, 1985

*Dimensions are uncertain

4-61

. Assun}:eci Total
Tt | ose | Y | tepo | Dgethof | volume
(ft) cu.ft))

1 Unknown 2

2 1957 2

3 1957 2

4 1958 2

S 1958 2

6* 1958 2

7 1959 2

8* 1960 2

9* 1960 2

10* 1960 2

1 1961 2

12 1958 24

13* 1959 2

14* 1960 .}, 2

15 Unknown, 2 2

16 Unkngwn .. | ™2

17 Wi
No #
No #




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 periodically disposed of at this dump.
One report from a former U.C. Davis employee indicates that a dumpster full of
bottles of waste chemical reagents from a campus laboratory was dlqused of in a
pitin the vicinity of this dump.

a building housing a cobalt-60 radiation source.

portion of the area has been covered by asphalt and th
of dog pens that were used in the cobalt experiment
60 Irradiation Field is open land that has not been
occasionally tilled to reduce weed growth.

Chemical and Sanitary Waste Pits

3t the two Geriatrics Buildings and the eastern set of
The pits were oriented east-west, whereas most of the
aste pits were orlented north-south. A total of 12 pits have been
identified an 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 inciluded the following:

Type Annual Quantity (gal.).

Petroleum Distiilates
(parts washing)

Used Qils
Laboratory Chemicals

"'"'as closed in 1967, the LEHR expanded its facilities to
'as ‘the Geriatrics Bmldmgs which were constructed on

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 [ime. Also, the remaining
portions of batches of a chiordane/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.

4515 Spills and Other Potential Releases

In the background information for the LEHR facility, thereé}a’i‘e‘ no repe'rts of

where spills may have occurred. This area is located in he‘

site. Products were stored beneath and/or beside an:

4516 Miscellaneous

.....

E _HR facrhty, a tank truck is stored that was used to
hold sludge from the}mhof'f treatment system. U.C. Davis tested the hose inlet of

On the southwest cornero’Fthe

the tank and confirmed:. it was contaminated with strontium-90. The

not be . representatuve of the entire tank truck according to the report (Owen,
1987d). No stg.ps 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 materiais,
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such as dirt, wood, and concrete debris, along the levee. Reportedly, no hazardous
or radioactive waste was placed along the levee.

4.5.1.7 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
conducted in 1965 and the other in 1968, both mvolvung radlousotope m;ectxons into

4.5.1.3) (Owen, 1987b).

The following lists the isotopes, the to‘l 1y ‘used, and the decay-corrected
value as of December 1987 (Owen, 1987b)=The décay corrected value is provided as
a conservative estimate of the radioactivé 'pveﬁtory possibly disposed of at the field
station, assuming that none‘ffi}f_.the magertal was metabolized by the animals and
instead that all of the invg;itorgij' vas buned

ergmal Quantity Decay-corrected Value
1965 Project:
4.0 mCi <1pGCi
0.5mCi <1pCi
i Kl 0.2 mCi <1pCi
P:32., 2.0 mCi <1 pCi
Cs-137 0.5mCi 0.32 mCi
5-35 4.0 mGi <1 pCi
1968 Project
-131 0.5 mCi <1pCi
Cs-137 0.5mdi 0.32 mcCi
Cs-132 0.5mCi <1pC
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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 signs.marking
the disposal areas were found to be deteriorating; therefore, U.C. Daws.to“:::k action
to replace them. The Hopland Field Station continues to be opgraté

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

-

4.5.2 Findings and Observations

4521 Category |

None

4522 Category |l

None

4523 Cateqgory Il

dditional areas of unknown acreage have been used as general
mp sites which may aiso contain toxic substances and pose a threat to
groundwater

The radioactive and chemical/sanitary waste burial sites, which include uniined
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 buried, based on existing records and Survey
interviews with past and present LEHR/U.C. Davis employees, are presented
below:

Waste Type
Number
Description Identified Radioactive | Chemical Sanitary
Trenches 19 X
Holes 49 X
Pits 12
TOTAL 80

es, totalmg 1.7 curies. Eight of the isotopes have a sufficiently long
half-life: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

buried on the site.
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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 quuids; 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. Accordmg
to U.C. Davis reports, the total waste volume buried in the 12 pits_ ns 520 000
cubic feet.

Past methods used for radloactlve and chemical waste dis as

groundwater contamination.
infiltration may enhance leachate gener !
of in these sites and contribute to the
groundwater.

During the Sampling and Analysi shase f the Survey, soil gas samples will be
collected from the vncm._:_:y of the_ 12 pits and analyzed for volatile organic
compounds as an"rndlciar r m‘ chemlcal waste contamination. Also,
“will be collected from existing monitoring wells and
i -the presence of radioactive and/or chemical

groundwater safpl
analyzed to:de
contamination;

Potentlal surfiice soil contamination from an abandoned dump. An
abandr.med dump located in the Cobalt-60 Irradiation Field may be a potential
source" qf_..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 botties from a campus laboratory was
disposed of at this dump site. Also, U.C. Davis personnel speculate that siudge
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 Field, all of which are indications of a burial site.
Periodic tilling to reduce weed growth may be a contributing factor to
possible surface exposure of wastes potentially buried at this site.

During the Sampling and Analysis phase of the Survey, surfa¢eso 5ampie§5will

L

be collected from the Cobalt-60 Irradiation Field and analyZed-tG:determine
whether contaminants are present. Also, soil gas sampi ._'.wnll b 5;cc:llected and
ur;her subsurface

analyzed for volatile organic compounds as an mducat £

burial of wastes.
Potential groundwater contaminatio fr m" _tn.e Ilqmd waste disposal
sites. The Imhoff tanks, the radlum 22 e ,anks and the inactive domestic
septic tanks and associated leach gir oténtlal sources of groundwater
contamination with strontlum-»Q , ragium, “chemical and other radiological

substances.

and ;c:ﬂentally entered the Imhoff tanks. This could result in a “mixed”
waste“{l.e., waste containing both hazardous chemical and radioactive
substances), 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 gailons
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of deionized 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 for nonradioactive (chemical)
constituents.

Although the deliberate discharge to the Imhoff treatment system has ceased,
substances may still be discharged to the leach field. A trickle of water.from an
unknown source still enters the sump of the Imhoff system at a rat 51;,
at approximately 300 gal/day. Fluctuations in water level i he tanks are
noted to occur during periods of heavy rainfall. Sto: dter, Witich
accumulates around the building on the northwest side, may: irfiltrate to
the tanks. No leak-testing of the tanks has ever been+ ”"pr._med;f:'_;n,or have any
mass balances on the overall system been caiculated. Th i@i’g¢jn{egrity of the

system is not known.

contamination.

The domestic septic taﬁ‘m_;_ received I|C|u1d discharges from the laboratories at
the LEHR until they-were cop jexted to the U.C. Davis STP in 1971. These
discharges may hav ndudedtHemncal and radioactive substances, which then
would hav ---dusch | > 'subsurface leach fields. Septic Tank Number 7,

located edist ofthe Imhoff Building, may still be in operation for wastes from

substé’ﬁj;gs. If present, the sludges represent a possible source of groundwater
contamination should the integrity of the tanks be poor.

4524 Category IV

None
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ENVIRONMENTAL SURVEY
‘ UNIVERSITY OF CALIFORNIA AT DAVIS
LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH
November 16 through 20, 1987
Davis, California

1.0 INTRODUCTION

2.0 SURVEY IMPLEMENTATION

The Laboratory for Energy.,:Rgﬁfa‘;
University of California ({.€.

d Health Research (LEHR) is operated by the
: g,egted at the U.C. Davis campus. This Survey
' és and other facilities on the U.C. Davis campus
fenerated by LEHR.

ey at the U.C. Davis, LEHR facility will be managed by DOE
yne and Assistant Team Leader, Michael Kleinrock. William

the Survey te '
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 Sites/Releases: lennifer Clay, NUS Corporation
Hydrogeology/Drinking Water: Robert Germeroth, NUS Corporation

PTRY
Vi

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

2.1 Pre-Survey A‘ctivities

EHR fa itity general
environmental documents and reports in August 1987. "_'u"a's‘jjr_'re and former
Assistant Team Leader, Mr. Mark Smith, along w;th ™ .Clay,and Ms. Hlavacik
conducted a pre-Survey site visit on October 5-8, 19 i.A familiarization with
key DOE staff and'contractor personnel. The-factk

Survey team members began reviewing the U.C. Davis;:

[ toured, a cursory review of
e“generated in response to an

documents was completed, and data tha! .
fe discussed. The letter proposed

information request letter of August .14,
the Survey schedule and listed envirormen
team for planning purposes. ’

A meeting was held wi iwes of the State of California Department of
Health Services and th
October 8, 1987 i«

scope of the S

epresé
lapo Cp.pr'fiy Environmental Management Department on
£ 2ny fonmental issues and to expiain the purpose and
.EPA Region 9 was contacted by telephone to solicit their
)nmental status of LEHR. These discussions identified issues of
“and county governmental concern on which the Survey team will

opinion og:the.en
Federal
focus.

Ty,
-

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. Dawvis 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 wiil evaluate
This list is intended to assist SAN and their contractor in identifying the most

original documents should be read
activities.

Survey Team fLeader for incorporation into the Interim Report. If data are

determined to be reportable pursuant to regulatory requirements, they will be
immediately provided to SAN.
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TABLE 1
LEHR ON-SITE SURVEY AGENDA

Week uf
11716/87

Al

Suitace Waeler

Wasle Manegement

lndctive Waste Siles/Relesses

Hydrugeology/Dimbing
Water

QATSCA

Munday
AM

M

Site Bucling and Tour

Vint FPHR Cell 810 Lab,
Genatnes Sm Animal Co
60 Aux Bidgs

VisitMan & -&‘ﬁﬂ 1. Ar

Clinical Path  Spec 8
Shup Othces Equ
Bidgs

S Briching end Tuw

] ObsAwisurtare

wate/NPDES sampling.

JPusan Cizet o;;:lall(\).

Qiugulg stat and visit

Site Bracbing and Tuur

Review LEHR watle
dotumentaton, meet with
U C Davis Waste Removal
Progremsreprescntatives
and review JuCumentation

Site Birehing and Tour

Visit " tampus” tremehes,
southern border tenchipit
ared southwesterncornet
Wench atea, dog pens.
grevel dispusel areas.
thluidane issue

Site Brieling and Tour

Observe groundwater
sempling, review diinking
water supphes and wniystion
watet uses

Site Baefing and fout

Heview LEHR waste
dotumentation. meet with
U1 C Davis Waste Remaval
Programs iepresentatives
and ieview dutumentation

Tuvsdaey
LM

Vistimholt system_Ra 226
leach held and Cellular
Bivlagy Faboratory

Vsl TPHR diesel generatos,

Small Avimal Quarters and
Shoup

g
Overview ol iImholfsystem.
teach held and radium
injectivnwells Paiticules
allention 10 t0Lal Cunies
processed and Lume perods
used

Overview vl Environmental
Muoiituning program
Parucutar antention to site
selection (rtena. location
1eviews, analyses QCand
duse calculations and
models used

Vigt B Lmbolt system.

fephic tank 3/ seepage
pifidieach hie Pathiab,
(lm-iv.l?lh;dume Spect

dog pens. smaltAmim
Quarters, Genatngs g ol
tanky ¢

Visit Main Laboratory.
Celiular Biology Laboratory
and Chenicat Storayge
Building

*

sburatory. Shop.
y\:uuld ngs

Vit imhotl system, S« 90
Icach held Ra-226 1ank s and
feach hield. and Equipment
Warli Area

Vit equipment sturaye
dtesy past and aclive
solvent.chemical starege.
and walk site penmeter

visitimhotf leach Licld. Ra
226 tanks andleach field,
deep well locations and
abandoned well lucation

Observe monitor well

installation, review bating
logs and as-buitt drawings,
visit ARE Group - U C Davis

Vst Main L aburatory
Celiular Binlogy | sl atuy
aivd Chemical Sturaye
Building

Visit TPHR, Chiucal
Pathulugy L aburatury. Shoup
and other builldings

Wediesday
AM

M

Visitinuneratur used by
ttHRun the U C Daviy
Campus duy pen dreas,
obaltitiadiaton and
tadisacive wasle bunial
ateas Piepatationof
Sampling and Analysns
Kequests

Sampling and Analysiy
Meeting

Vit indnerstul used by
LEHR un the U C Dawvis
Campus dug pen eieas and
tobalttradiator facdity
Visit tadivactive waste
burtal dreas with particulas
attentivn Lo Lotal Cuiies
dispused and bme peciods
used hspect environmental
monitunng lucationg
Preparatiunol SBA
Kequests

Sainpling and Analysis
Mecting

Vil U ( Davis wastewater
Ucstment plant review of
operatiiy Manual/tecords,
NPDES
munitunng/nontumphance
tepoIts piepaiation uf
Sampling and Analysis
Requests

Sampling and Analysis
Mcecling

dteas, Ppieparats
Sampling and
Requests

Samphog and Analyin
Mcereling

Visil main tampus site,
Wrieting un Hupland Field
Stativn. review Spill andios
Unusual Octutence Repurts,

Visit redivactive waste
dispusal Lienches end pits
{DOE and L C Davns).dug
pens and gravel dupusal
areas, and prepatation ol
S8 A Request Forms

Sampling and Analysis
Mceting

Tour Ul PCB Eguiptent
pestiade/berbicde stotaye
areas. bulk (hemical sturage
tank s, buildings tor presence
ol ssbestus. preparation ot
Samphing and Analysis
Requests

Sompling and Analysis
Mrzlmg

fhuisday
AltDay

Pre Cuseuut Meeting with
Sutvey ledam Leades, folflow
up activities and dutuinent

el w

Pre (luseuut Mevting with
Sutvey leaiteader,
Tulluwup scivities and
durument tevicw

Fre Uoseout Meeting with
Sutvey Team l cader 1eview
SPLL Tands stuimwater
Mmansyement dotument
tewiew OPCC s
wastewaslter

sunivesdollowap)

Pre Cuseuut Meeling with
Sutvey Team Leader,
Tulluwup activities and
dotument review

Pie Uuwupfi_ Mtellng wil
Survey lcdil_.'l cader

Pie (loseout Meeting with
Py

Shivey leam Leedet and
toUi' Ol ases vutide vl aite
boundanes induding Putah
Creck

Pre Cluseuut Meeting with
Sufvey leam teaders and
site tuur with Samphing and
Analyss Team

b aday

Uuscout Mectuyy

Cluscuut Mecting

Cluseout Meeling

Closceout Mecting

Uusewut Mecting

Uluseuul Mecling

Uuseuut Mecting




TABLE 2

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

AR

Ted Koss Meteorology
Local Air Quaiity Data
Emission Sources, Controis and Monitoring
Environmental Monitoring - Air
Air Permits and Air Emissions lnventory
Fugitive Airborne Emissions
Accidental Refeases to Air

RADIATION

Ernest Harr Radioactive Emissions and E-ff[ﬁents
Source Controls and Monitorurg " .
Environmental Monitopng - Rad» :

Laboratory Analysis - R4t 3 :

Radioactive Waste

SURFACE WATER

Mara Hlavacik Effluent Sdu, ces

WASTE MANAGEMENT

dzardous Waste
adioactive Waste
Non-Hazardous Solid Waste
Underground Storage Tanks
RCRA/Solid Waste Permits
Mixed Waste

Liane Hetherington

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

HYDROGEOLOGY/DRINKING WATER

Robert Germeroth

QUALITY ASSURANCE

David Otson

TOXIC AND CHEMICALS MATERIALS

David Olson

Waste Storage and Disposal Sites (Past and Actnve)
Spill/Accident Locations
Regional Geology and Groundwater "f"'
Well Inventory and Construction (drinking. water
supplies, irrigation, private and momtOna o
wells) . o
Groundwater Monitoring Program.an'

Environmental Sampiing Program
Environmental Analytical ngrém
Data Management and Handliag -

QA Program Overview:

tquage -and Disposal
ragé; and Disposal




2.4 Conclusions 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 ot the on-site
Survey team visit, an Environmental Survey Preliminary Report will be deveioped 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

Issue Identification

,.__,-,slons of radionuciides
mes, organics, and volatile

investigated.

The general approach [
reports, chemical.ifve
monitoring repoets
identify sigriificant soy
the phySi.Cj?].l sﬂectiovrii':'of significant processes, control and monitoring equipment,
fugmve sources. The Survey will identify air contaminants from

significant processes 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:



() 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

® Vent and fugitive airborne releases of radionuclides, includin
for accidental releases.

3.2 Records Required

The following records should be available for on-site rew

.l

ent. 4

Ambient air dispersion and dose calculations;

it
L]

o 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 reieases; and

[ Radiological stack monitoring/sampling program procedures/docu-
mentation, including:

- Calibration procedures and records
- Stack monitoring/sampling data
- Laboratory procedures and quality assurance.

4.0 RADIATION

4.1 Issue Identification

have been used,
effluents will be coIIecte.,' ~

mformatl,g_n
wiil be examined.
esentatlve of past experience, the Environmental Survey

If current practtc

will invoive:ai rent of the site-wide radioactive release controls, on-site and

off-site e ;ﬂng eq\upment and the associated impact on the environment and

general o1 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 overiaps, 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 released to the
environment from the site, or potentially released, create any actual or potential

-9-



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: :

\
Y
vla

o Documentation on occupancy relating to cobalt 4r cility

exposures;
° Radioactive solid waste inciuding mixed waste mﬁéggment practices,
and storage and disposal methods;

4.2 kgdbrds Ré&uired
The following'?‘écords should be available for on-site review:
o Radiological sampling and analysis methods and data, such as:
- Radioactive material inventory

- Radioactive waste shipments
- Overall effluent monitoring manual

-10-



- Overall environmental program manual

- Effluent sampiing 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

° Environmental monitoring and sampling equipment
maintenance records; :

"iite
@
et

es

14

5.0 URFACE WATER

i
v

5.1 Issue Identification

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-



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 overiand flow through areas of potential toxic contamination
or by cross-connection of industrial process discharges with stormwater collection
drains. In reviewing wastewater disposal methods, emphasis will be piaced 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 siudge associated with treatment.

In addition, the Survey will review the effect of prior operation naturally
occurrmg surface waters, sprmgs and/or seeps such as Putaﬁ Cr ek. These

"-_~___3Cross connéctions between industrial, sanitary, and stormwater sewer

systems specifically, the potential discharge of industrial wastewater
inté.the U.C. Davis sewage treatment system;

o Current or past potential discharges of toxic chemical and/or radiologicai

materials to subsurface disposai systems, including septic tanks and leach
fieids;

-12-



5.2

Records that should be available tq:
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 from. dutdoor
dog pens and indoor dog cages (contaminated urine and feces)and any

~ e

wash-down of dog pens/cages;

radionuclides, into Putah Creek.

Records Required

o,

Water distributien and ewerflans (current and historical) for all areas;

»

Correspondence 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
seepson LEHR property that are avaiiable;

-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;

e  Water balance calculations and drawings, and recards of-water

consumption;

-drea downstream of

ol i:"uvs"e'_‘;, etc),

system;

.
Lt

o List and drawings of currer
fields;

‘Detgiled topographic maps of the LEHR facility and surrounding area,
'a“r.j'"i_it_information pertaining to former/altered drainage pathways on-
site’.”

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

o 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 Identification

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 expected are
the storage buiiding and the Toxic Pollutant Health Research (TPHR) lab "ajtory, as
well as the various research laboratories and the Clinical Pathology 'La o.ratory
Radioactive wastes are expected in the animal buildings, the lm‘hoff treatfﬁent
facility, the Main Laboratory, and in small quantities in the, researcb'fabomtorles
Solid wastes are likely to be generated in virtually any buxidmg o: area at LEHR. The
Survey will assess the extent to which mixed wastes are, generated and handled in
different facilities at LEHR, and will evaluate the LEHR arrd:U.C. Davns hazardous and

radioactive waste management act:vutlesq WL es:p _t;t to prevention of

unauthorized releases to the environment
status will be reviewed and evaluated,
management will be examined

environmentally sound manner. Solr

materials, surface wate(f rmkmg water and inactive waste sites/reieases
he “possible releases. The LEHR facilities will be

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);

-1S5-



o Disposal and storage of animal carcasses;
o Off-site hazardous waste management procedures;

o Solid waste disposal procedures and waste segregation practices,

ite inveritory and waste generation documentation;

®  Inspéction documentation;

o Standard procedures used by the U.C. Davis campus waste removal

system;

o Any enforcement action or violation documentation;

-16-



®  \Waste characterization or sampling data, if available; and
o An inventory of reagents and chemicals remaining in storage.
7.0 INACTIVE WASTE SITES/RELEASES

71 Issue Identification

spills/releases. The review will evaluate information deve}dbred An rre'sponse to the
and: L-iablhty Act (CERCLA)

Comprehensive Environmental Response, Compensati
and the Superfund Amendments and Reauthorizatia SARA). regulations.

will be examined to better

.__,sté sites. Since groundwater
te,“the CERCLA/SARA portion of the

sites/rel&égses.’.”

Several areas*of concern have been identified during a review of available
documentation. Major areas of investigation include:

° Strontium-9Q0 leach field associated with the Imhoff Waste Treatment
Facility;

-17-



° Radium-226 tanks and leach field associated with Animal Hospital (AH)-
2;

° Southwestern corner of LEHR where an unspecified number of shallow
trenches were used for waste disposal;

J Past solvent/chemical storage and dispensing areas,
®  Residual contamination associated with the dog pens, includi 1g: gravel
disposal areas;

° Trenches and pits used for waste disposal on the s
and the eastern portion of the facility;

e  Existing and“farmier facilities that have handled hazardous, mixed, and
low-levelradioactivew

ongw@ing sources of contamination of traceable plumes of 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-



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:

o Past and ongoing CERCLA/SARA related studies and remediation.feports;

° Records of historical research facilities, locations, operanans p'rocesses
and substances used, and methods of materials and wa,s'te handlmg “4nd

disposai;

° ardous substances inventories;
° Waste generation reports and characterization studies;
o Waste management plans (past and current);

° Files on past off-site waste handling and disposal (period of use, waste
types and quantities, etc.);
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o 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

8.1 Issue Identification

indicates that in the past, there has not been a ground

place at the facility to assess the environmental 4

and AH-2 had been routinely discharged int

to the Imhoff Building Wash-down wat qytdoor dog pens has been

5-0f pesticides have been used in

the past to control insect mfestatlon |r'1:‘ lags hi used in these pens and in the gravel
beneath the pens. Addltlonally, urine and eces of these dogs contained Sr-90 and

'

Ra-226. Radioactive wastes have been burled in trenches and pits in a number of

locations on the site.

A review of

groundwater samplmg procedures, chain of custody and quality assurance/quality
control procedures will be made, and interviews with site personnel will be
conducted. Water level eievation 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.
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Several specific areas of investigation have been identified during the document

review. These include:

8.2

The following documents should be availabl
documents listed below shouid be made avat
Survey.

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.

Records Required

he Sacramento Valley Ground Water

i £t

U e

ingtan, Gordon L., et. al., 1981, “Soil Survey of the University of
ifornia, Davis”, UCD Department of Land, Air and Water Resources;

Waftler 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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° Originals of "e"” logs and boring logs for two “"Deep Wells” mentioned in
Rockwell international’s report - 1984;

o New and recentdata and reports on groundwater quality;

° Well sampling procedures;

) Well installation reports, boring logs and as-built drawings;

e  Off-site well inventories which include location, degth and length of

screened area and owner of the well;
] Historic memos, aerial photographs, and to maps ;nd
() Groundwater work plans.
9.0 QUALITY ASSURANCE (QA)

9.1 Issue Identification

il overmg sampling, analysis, data handling, and
ezrevnewed Tours of the labs will be conducted and any

currently:t:_q_g r.}g. condutted by Wahier Associates will also be revuewed.

Several areas for investigation have been identified during the pre-Survey review of
available documentation:

Training records for personnel (laboratory and sampling);
Equipment and instrument calibration/maintenance;
Precision and accuracy studies;

Blank, split, and spiked sample analyses;

-22-



Sample 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 implementation guidelines;
° Laboratory QA manual and analytical procedures;

° Sampling QA manual and procedures;

External performance $tan

'Laﬁorat ¢ and sampling calculations, workbooks, and standard data
“feporting forms.
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10.0 TOXIC AND CHEMICAL MATERIALS - TSCA

10.1 Issue ldentification

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. '

Several areas for investigation have been identified during the pre-Surye é._view of
available documentation:

e  The toxic substances used at the facility and the procedureuséd:to track,

control, and manage these materials;

tamrniated items currently

® The PCB-containing equipment, fluids, and
used or stored at the facility;

® The procedures used to remoye a; ispg

se of PCB containing items;

il

®  The buildings that conta
materials;

Buléchemycal starage tanks.

10.2

Records Required
The followi'hg".urecords should be availabie for on-site review:
° Inventory of toxic materials used by LEHR;

o Material Safety Data Sheets;
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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 materiai
manufactured on site;

Procedures covering the treatment, storage, and disposal operations for
toxic materials;

Annual PCB inventory reports and a current inventory:of Pdé-conta’iﬁing
equipment, fluids, and contaminated items used or stored: :

thefacility;

PCB handiing, storage, and disposal procedures-as Wé'ﬂj;as.storage and
disposal records;

List of buildings that contain asbgsté A

Asbestos disposal records inciue

SOPs and disposal recoras, for the handling and storage of

pesticides/herbicides: include a currentinventory); and

Location ari&'bacﬁ'grqyr'f'd#information on bulk chemical storage tanks.
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APPENDIX C

SUPPORTING INFORMATION FOR
SECTION 4.1, WASTE MANAGEMENT
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TABLE C-2

SOURCES OF RADIOACTIVE WASTES AT THE LEHR FACILITY

Page 3
Bldg. No. Building'Name Room No. Waste Material Qslf(g?;'c}y Storage Conditions
H-299 717 Dry wastes 1 box Segregated; isotopes
(Cont’'d) labeled
Unknown liquids 5 gal Segregated; isotopes not
labeled; contained
Dry wastes with 1 box Radwaste not segregated
asbestos from asbestos waste;
isotopes not labeled;
asbestos fibers not
2 contained
1 box Segregated; isotopes
labeled
S gal Segregated; isotope
labeled; contained
East entryway to S gal Segregated; isotopes not

building

Dry wastes

1 box

labeled; contained

Segregated; isotopes not
labeled

Source: Observations made during U C. Davis/LEHR Survey visit, November 16-20,‘:1:587"‘:, g
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TABLE C-2

SOURCES OF RADIOACTIVE WASTES AT THE LEHR FACILITY

Page 2
: Quantity diti
Bldg. No. Room No. Waste Material Stored Storage Conditions
H-219 Dry wastes 3 boxes Segregated; isotapes
(Cont'd) (cont'd) labeled on 2 of 3 boxes
Carcasses with Sr-90, Up to 1,500 Segregated; isotopes
Ra-226 animals labeled; contained
Rad-contaminated 130-gal plastic | Segregated, isotopes
Nalgene bottles (Sr-90, bag; labeled; contained
Ra-226) ~100 bottles
Pry wastes 1 box Segregated; isotopes
¥ labeled
H-294 Cellular Biology S %agged biowastes 1 bucket Segregated, isotope
Laboratory labeled; contained
5 gal Segregated; isotope
labeled; contained
5 gal Segregated; isotope not
labeled; contained
H-299 Toxic Pollutant 709 5 gal Not segregated; isotopes
Health Research labeled; not contained
Laboratory
Liquid scintillation viq'!'s"'. Segregated; isotopes not
' labeled; contained
715 Am-241/Pu-242 dry | Segregated; isotopes
waste ‘Jlabeled
Pu-241 liquids Segregated; isotopes and
chemical matrix labeled;
contained
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TABLE C-2

SOURCES OF RADIOACTIVE WASTES AT THE LEHR FACILITY

Building
Number

Room
Number

Waste Material

Quantity Stored

Storage Conditions

H-213

106

Dry wastes

Liquid Scintillation Vials

C-14liquids

1 Box

1 Flat

5 gal

Segregated; isotope not
labeled

Segregated; isotopes not
labeled; contained

Segregated; isotope
labeled; contained

H-3, P-32, C-14 liquids

25 gal

2 boxes

Segregated; isotopes
labeled; not contained

Segregated; isotopes not
labeled

5 gal

Segregated; isotopes
labeled; contained

H-214

Imhoff Treatment
System

Imhoff Tanks

12,300 gal

Segregated; isotopes
labeled; no secondary tank
containment system

H-215

Clinical Pathology

435

Segregated; isotope not
labeled; contained

H-219

Animal Hospital 1

201

H-3 liquids

Unknown radioisotope .

Segregated; isotopes
labeled; contained

Segregated; isotope not
labeled; contained

202

H-3 liquids

- '§}agre_gated; isotope

labeled; contained
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TABLE C-1
SOURCES OF HAZARDOUS WASTES AT THE LEHR FACILITY

Page 3
Building , Quantity .
Number Waste Material Stored Storage Conditions

Small-Animal
Housing Facility

Segregated; specific chemicals not labeled,
no secondary containment.

<5 gal Segregated; specific chemicals not clearly
labeled; secondary containment; drum is
rusty and accumulation period is at least
several months.

H-299 | Toxic Pollutant
Health Research
Laboratory

<1gal Segregated; labeled; no secondary contain-
ment.

723 Undetermined - | Not segregated; labeled; no secondary
113 large card- containment; bottles not stored upright.
Poard boxes
fied with con-
ners.of chemi-
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TABLE C-1

SOURCES OF HAZARDOUS WASTES AT THE LEHR FACILITY
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Building Building . Quantity o
Number Nam Waste Material Stored Storage Conditions

Clinical
Pathology

5 gal

Segregated; labeled; no secondary
containment.

reagents

10 gal Segregated; labeled; no secondary
. containment.
H-216 | Feed Mix, Speci- fﬂgbglgﬂfbottles 21 pints Not segregated; not labeled; no secondary
men Storage ity containment.
H-212 | Shop North- | Expired/untisable paintsand |Undetermined; | Notsegregated; labeled; nosecondary
Side |thinngrs:- >50 gal containment.
Shed "-"‘7*”'
West- Expired/uﬂ'ﬁ?abl pan Undetermined; | Not segregated; labeled; nosecondary
Side ] thinners, caulkjng, h 1> 10gal containment.
Shed [ fluids . a
Shop ] Unusablelinseed oil Segregated; labeled; no secondary
Yard containment, deteriorating (rusted) storage
container.
H-290 | Receiving and 505 Acid wastes Segregated; labeled; contained.
Business
H-294 | Cellular Biology 515 Ethy! alcohol ot segregated from soaps, chlorhexidane,
Laboratory beled; no secondary containment.
519 Unlabeled laboratory <100 mL
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TABLE C-1

SOURCES OF HAZARDOUS WASTES AT THE LEHR FACILITY

Building Bulldlag‘-’ . Quantity -
Number Nams Waste Material Stored Storage Conditions
]
H-213 |Officecand | 21Bh:. |M 'ethanollwater mix ~16 gal Segregated, labeled, secondary containment
Laboratories not required.
Undetermined - | No segregation of potential incompatibles;
hundreds of 25- | incompletely labeled; no secondary
mLto 1-L containment; not all bottles stored upright.
nalgene and
plastic bottles in
12large
cardboard boxes
117 Methyl alcohol Tracein 1-gal Segregated; labeled; no secondary
B .Fottle containment.
120 Unlabeled green I|d id Segregated; no label; no secondary
: containment.
123 Hazardous waste glove bag Segregated; labeled; in fume hood.
Wastes - ethyl alcohol, Not segregated from each other, labeled, no
sodium buffer, pumping secondary containment.
fluid, propylene oxide, @
osmium pentoxide, waste
fixatives
H-214 imhoff 322 EDTA
Formalin 5gal Sq;_;regaled abeled no secondary

comammm




TABLE C-3

OFF-SITE TRANSPORTERS AND TREATMENT, STORAGE, AND DISPOSAL FACILITIES

USED BY U.C. DAVIS

Company

Transporters

Location

Types of U.C.
Davis Wastes
Managed

EPAID#

*

Benicia, CA 94510

Flammables

American Environmental 11855 White Rock Road All Wastes CAD
Management Corporation Rancho Cordova, CA 95670 - .
Exceltrans, Inc. 7056 Eim Street CAD 931932553

“CAD'981438146

Management Corporation
(transfer/storage only)

Rancho Cefdo

National Environmental N/A Non-fl_a_m;_r\able'sf

R. Coquillette N/A Flammablgs. | " N/A

Off-Site Treatment, Storage o

and Disposal Facilities

Casmalia Resource Site 559 San Ysidro Road rums, CAD 020748125
P.O.Box 5275 an-flammables
Santa Barbara, CA >

American Environmental 11855 White R *Non-flammables | CAD 980884183

Chemical Waste
Management, Inc.

35251 Old Skyline:R
PiQ.Box 471
L Kett{#man it CA 93239

Non-flammables

CAT 000646117

Safety kfeﬁﬁ_‘lc,orporation

Rancho Cordova, CA 95670

Romic Chemical Corporatiph | 2081 8ayRéad Flammables | CAD 009452657
"4, <€ Palo Alto, CA 94303
ENSCQ/P.S.C. ‘.rican Qil Road Flammables ARD 000404 PCB
‘Bl Dorado, AR 71730
Refineries:Sétvice P.O.Box 1171 _ Flammables N/A
I Patterson, CA 95363
2576 Mercantile Drive Flammables CAT 000613950

Source: UCD, ND; UCD, 1987¢

N/A = Notavailable in U.C. Davis manifests and associated records.
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