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November 21, 1994
Contact: Larry McEwen, DOE
(510) 637-1641 ‘ _
or Julie McNeal, Env. Health & Safety
(916) 752-5536 ,
or Karen Watson, News Service
(916) 752-9842, kmwatson@ucdavis.edu

Public invited to attend

Update Meeting Scheduled to Discuss LEHR Site Cleanup

DAVIS, Calif. — Recent and upcoming cleanup activities at a former low-level radiation
research facility and newly named Superfund site a mile south of the main 'U’nivérsity of
California, Davis, campus will be discussed at a public meeting Tuesday, Dec. 6.

The update meeﬁng, part of an 6ngoing process that encourages community
“stakeholder” involvement in the cleanup of the former Laboratory for Energy-Related Health
Research, is sponsored jointly by the U.S. Department of Energy and UC Davis.

' Comments and questions from members of the public are welcome.

The meeting will begin at 6 p.m. in the Cabernet Room of the Silo on campus. Free
parking passes-will be available at the entrance to parking Lot #43. |

Topics to be covered include the Superfund process and introduction to representatives of
government agencies involved with the cleanup, a review of recent sfte accomplishments, and
discussion of the newly completed work plan for a remedial investigation/feasibility study
(RI/FS). This step involves intensive study of the groundwater and soil to identify the extent and
possible sources of contamination, and to evaluate cleanup options.

- Undergoing cleanup by DOE since 1990, the former LEHR site was placed on the federal
* Superfund list this year due to groundwater contamination and the potential for further
contamination from old waste disposal areas. The 15-acre rural site was the location for more
than 30 years of DOE-funded animal studies of the long-term health effects of eprsure to low
levels of radiation.

Copies of background information on the LEHR. site, along with reports and plaﬁs, are
available at the reserve desk of Shields Library on campus and the reference desk of the public
library in the city of Davis, 315 E. 14th St.
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May 27, 1994

UC DAVIS ‘ Contact: Larry McEwen, DOE
(510) 637-1586

RS

or Julie McNeal, UC Davis
(916) 752-3575

or Karen Watson, News Service
(916) 752-9842

FORMER [LEHR SITE PLACED ON SUPERFUND LIST

DAVIS, Calif. — A former low-level radiation research facility undergoing cleanup 5
mile south of the main campus of the University of California, Davis, has been_placed. on the
federal Superfund list by the U.S. Environmentai Protection Agency. The U.S. Department of -
Energy and UC Davis say they will cooperate fully with EPA. | '

‘The former Laboratory for Energy-Related Health Research sité became a potential
candidate for listing in 1991 due tb groundwater contamination detected during preliminary
investigations. EPA placed the site on its proposed Sﬁper_fund list this past J anuary.

| “Wé look forward to EPA joining our team as we continue our progress in cleaning up
this facility,” said Larry McEwen, acting DOE project manager for the site. |

For more than 30 years the 15-acre LEHR site was the location of DOE-funded animal
studies of the long-term healt'h.effects éf exposure to low-level radiation. Also at the LEHR site,
which is surrounded mostly by farms and other campus research facilities, are an inactive .
campus sanitary landfill and several former disposal areas for low-level radioactive wastes. |

In 1989, two years before the final DOE research contract ended, DOE and UC Davis
began conducting preliminary investigations of groundwater and soil in the area; the second |
phase of these studies was éompleted last year. In 1990, DOE added LEHR to its five-year
planning process for facilities’ cleanup and began cleanup activities at the site.

o DOE has since surveyed and released to campus researchers 11 of 16 buildings on site,
removed the last remains of radioactive research animals from the site, processed and disposed of
approximately 34,000 gallons of low-level radioactive water and shidge from underground tanks,
removed a device called a cobalt-60 irradiétor, and cleaned three of the ﬁvg remaining buildings
(currently awaiting independent confirmation before release). This fall, DOE initiated the
planning of a remedial investigation/feasibility study (RI/FS) of the groundwater and soil to

- _identify in greater detail any possible sources of contamination and evaluate cleanup options.

-more-
NEWS SERVICE - 334 Mrak Hall « University of California » Davis, CA 95616-8687 + (916) 752-1930
PLEASE RECYCLE



MAY &7 "94  1u: C N Y
. F Ax,f'lHT dd( -7 Ll,ll._- ffl"“!_l{ll] r_ti‘t—swlr]‘/r_,wa\’n(\q (./L'é.n/ bLLEJ 744-160S : .

.
S Moilidle Taufa B . pECORDCORY
- . A = A

DoptiAgancy, Of« thnsbl

?“%’( DY 3%’5’ - Tbol ™ " ' o HILQ s C(o

0y 2y 73] Soep-101 GanNBRAL SERVICES ADMINIBTRATION

RELEASED JOINTLY BY: U.8 ENVIRONMENTAL PROTECTION AGENCY and -

THE HAWAII DEPARTMENT OF HEALTH LEHR
| RECEIVED
FOR IMMEDIATE RELEASE: May 27, 1994
| - MAY 27 1994
Contact: Barbara Hastings Paula Bruin ' :
‘Hawail-DOH U.8. EPA |
- (808) 586w4442 (415) 744-1587

THREE WESTERN SITES ADDED TO FEDERAL SUPERFUND LIST.

(San Francisco)=--The U.§. Environmental Protection Agency
(U.S5. EPa) today has announced ite decision to add three sitea in
the western region to its fina)l federal superfund National -
Priorities List (NPL). Of these, two of the sites are located in
‘California and one in Hawaii. ‘ -

“after careful and thorough raview of the environmental
problems at these sites, and congideration of all the public
comments raceived, we have deternined that the eppropriate
studies and ¢leanup activities should proceed under the oversight
of the Superfund program," said Jeff Zelikeon, U.8. EFA’s

—— hazirdous waste division director for the western regional
office. ’

The three siteg placed in final statue in Regien 9 includes:

Frontier Fertilizer, Davis, Calif.,
- LEHR/Old Campus Landfill (DOE). Davias, Calit.
- Naval Computar EASTPAC, Wahiawa, H:waii

Sites are placed in a £inal statua on the NPL as part of the
periocdic raview and update of the Superfund program. The NPL ie
U.S. EPA’s list of the most eerious hasardous waste sites
potentially posing the greatest long-term threat to public haealth
and the environment. U,.,S5. EPA identifies and ranke NPL sites
sccoxrding to threats to nearby populations through sctual or
potential contamination of goils, groundwater, surface water or
air . : . ' .

: with today’s decision, there are now 107 final and six
proposed sites in Region 9. Region 9 includes the states of
Arigons, California, Hawaill, and Nevada and the Pacific Islande.
Nationwide, there are 1,232 final and 54 proposed sites on the
NPL, bringing the total number of NFL gites to 1,286,

# ¢ f
,'“\' KOTE TO EDITQRS: A One-paéa fact gheet for each site is
L available upon request. , , ;




May 16, 1994
Contact: Larry McEwen, DOE
(510) 637-1641
or Karen Watson, News Service
(916) 752-9842, kmwatson @ucdavis.edu

- UPDATE MEETING SCHEDULED TQ DISCUSS LEHR SITE CLEANUP

DAVIS, Calif. — Recent and upcoming cleanup activities at a former low-level radiation
| research facility a mile south of the main University of California, Davis, campus will be
discussed at a public méeti'ng Thursday, June 2. |

The update meeting, part of an ongoing process that encouréges community
“stakeholder” involvement in the cleanup of the former Laboratory for Energy-Related Health
Research, i.s sponsored jointly by the U.S. Departmént of Energy and UC Davis.. Comments and
.questio.ns from members of the nublic are welcome.

The meeting will begin at 6 p.m. in Recreation Pool Lodge, located on Extension Center
Drive near the Hutchison Drive éntrance to canipus. Free parking passes will be'availa.ble at the
entrance to parking Lot #30.

Topics to be covered include the proposed placement of LEHR on the Superfund list (the
National Priorities' List) by the U.S. Environmental ProteCtiQn Ag‘ency, a review of DOE’s five-
year plan for the site, and plans for a remedial investigation/fensibility study (RI/FS) of tne

: groundwavter and soil to identify in greater detail any po_ssibie sources of contarnination and to
evaluate cleanup options. | |

Members of the public will also have an opportunity to meet the acting DOE project
mannger for the site, Larry McEwen. Roger Liddle, the former manager who has overseen the
site cleanup since 1990, has been tranéferred to other DOE projects.

Copies of background information on the LEHR site, along with reports and plans, are
available at the reserve desk of Shields Library on campus and the reference desk of the public

library in the city of Davis, 315 E. 14th St.
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& Citizens group gets
EPA grant to review
efforts to cleanse
contaminated parcet

By ELISABETH SHERWIN
Entecprise staff writer

Recent cleanup activities ata
former low-level radiation re-
search facility and Superfund
site a mile south of the main UC
Davis campus will be discussed
at a public meeting Thursday.

And a neighbor who is suing
the university over the Super-
fund site announced that her
group on Friday received a grant
to hire an independent expert to
reviewthe cleanup todate.

The UCD/Department of En-

" ergy update is part of an ongoing

process that encourages commu-
‘nity involvement in the cleanup
of the former Laboratory for En-
ergy-Related Health Research.
The meeting will begin at 6 p.m.
in the Orchard Room of the Uni-
versity Extension complex on
Extension Center Drive. -
Topicsto be covered include 2
review of recent site accomplish-
ments, with emphasis on soil and

ground water data collected for’

the newly implemented remedi-
al investigation/feasibility study.
This study. aims to identify the
extent and possible sources of
contamination, and to evaluate
cleanup options.

According to site managers,
results of tlie recent soil and

.+ See LEHR, Page A-3
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Continued from Page A-1

sround  water testing confirm
previous data.

Undergoing cleanup bv DOE
sinee 1990, the former LEHR site
wus,placed on the federal Super-
fund Iist in 1994 due to ground
water conlamination -and the
potential {or further contamina-
tion from old waste disposal
areas.

The 15-acre rural site was the
location for more than 30 years
of DOE-funded animal studies of
the long-term health effects of
exposure to low levels of radia-
tion.

Copies of background infor-
mation on the LEHR site, along
with reports and plans, are avail-
able at the reserve desk of
Shields Librafy on campus and
the reference desk of the public
library in the city of Davis, 315 E.
14th St. )

In a related development,
Julie. Roth, a 'LEHR neighbor
who is suing the university over
the Superfund site, announced
that her group has received a
$50,000 grant from the Environ-
mental Protection Agency.

“It took a long time,” said
Roth, “but we got it.” _

Roth, director of the Davis
South Campus Superfund Over-
sight Committee, applied for the
grant in November. The EPA
makes grants available to com-
munities where Superfund sites

- are located. The money will be

used to hire-an independent
expert to review the complicated
and someétimes contradictory
studies undertaken over the
years to determine what human
health risks exist. . 27
Ground water, surface’ water
and soil investigations, which
began in 1989, are continuing. So

. far; carbon 14, tritium, chromi-

um, nitrate, a few volatxle organ-
ic chemicals, -and chlorinated
pesticides have ‘been found in
shallow ground water under and
adjacent to the.site. Some con-
centrations are above drinking
water standards in test wells.
Tritium has been detected in.
one test well at 85.feet but the
levels do not-exceed drinking

~ water standards.

r

|

An exteuswe water"and‘*sml
assessment .andg - evaluauou ‘of -

. cleanup . options_is .under way,

with the Yesulfs due next year
More than $ZO million has been
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¢ _umS)_ owners say oo:,::cma
presence of toxic substances
at nearby research site is
injurious to families’ health

By ELISABETH SHERWIN
Enterprise staff writer

Neighbors living near the toxic waste

Superfiind site at UC Davis have filed a_

lawsuit against the University of Califor-
nia asking for $7 million in damages.
Julie Roth and four members of her
family, ang: i aryanit Miller and her hus-
Umsm \m.nm plaintiffs in-the m:_n filed in
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Alameda m:vaoH. OoEA mm:.:ma this

month, which charges the University of

Om:woas_m Board of Regents with negli- .

gence in running the Laboratory for Ener-
gy-Related Health Research.

The plaintiffs are beingrepresented g
San Francisco attorney Scott Weehsler.

The LEHR site is located in Solano
County about one mile south of the main
UC Davis campus, bordering the south
fork of Putah Creek. It covers 15 acres sur-
rounded by other campus research facili-

ties and private faris, including farms -

owned by the Roths and the Millers. .
No research is osnami—% »mem place

at the site. But for 30 years, research in-
volved, among other things, the study of
wm@SmoQSQ in beagles. Toxic and ra-
dioactive  wastes were disposed of and
buried on site, contaminating soil and
groundwater. Tens of thousands of cubic
feet of waste — including toxic radioac-

‘tive contaminants such as radium, stron-

tium, tritium and plutoniom — were
found on-site.

The Environmental Protection Agency
added the abandoned lab to the Super-

Tund fist ofthe natiori’s most serious toxic

waste sites last year. The site, jointly
owned by UC Davis and the Department of

Energy, is in the process of being studie
‘analyzed and cleaned up.

On Wednesday afternoon, Julie Ro

said her attorney advised her not to co:
ment on the lawsuit.

And this morning, according to Kar
‘Watson of the UCD News Service, no o
at UCD has seen a copy of the complai
and therefore no. one was available
comment.

‘But according to the lawsuit, the co
tinuing existence and maintenance oft;
toxic radioactive, chemical and biolo;

See LAWSUIT, Page A
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within a matter of weeks.
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 Update set on' UC Davis cleanup
3 . , . _ .
BY NICK BUDNICK The lab attained Supcrfund sta-  and the EPA have beea criticized
Neighbors staff writer tus becaise groundwater under in the past for their leagthy and
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A contaminalcd former laborca-
tory of the University of Califor-
nia, Davis, known for theee
decades of testing low-level
radioactivity on beagles will be
the topic. of a public meeting
Tucsday.

The mecting will discuss receat

and upcoming cleanup activitics '

at the 15-acre lof, a mule south of
campus, which was rccently

a added to the Supesfund list of the

4

2

py—

most hazarduas sitcs in the coun-
try. From 1960 to 1989, it houscd
the former Laboratary for Encegy-
Related ticalth Research, which
was jointly opecated with the U.S.
Department of Cncrgy.

the sitc is contaminated with lcv-
els of chromium, aitrate, tritium
and volatile organic compaunds
in excess of drinking waler stan-
dards.

Now the Environmeatal Protec-
tion ‘Agency. which administers
the fund, will attempt to acceler-
ate the clcanup.

The mecting will discuss a
recently completed wock plan for
4 study 10 detemutine the oxtent
and sources of groundwater
contamination.

The Department of Encegy has

becn removing conlamiaated

equipmenat and hazardous waste
from the site since 1990.
Both the Department of Encrgy

expensive cleanupactivitics at the
Davis sitc. But Brucc Macda, a
Davis activist, said, “They are
making progress™ in the cleanup.

Howcever, he chided the Depart-
ment of Energy for not providing
information about the extcat of
radivactive contamination.

Macda is a3 member of a citizens
groupg that has applicd for a
$50.000 EPA gtant (0 hirc inde-
peadent cxperts (0 aversee the
cleanup. .

The auceting will be held at 6
p.mv. in the Cabermct Room of the

" Silo, an Hutchison Drive cast of

La Ruc Road on campus. Frce
parking passes will be available at
the catrancc to parking fot No. 4.
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WDCA attacks

£

e

campus E[R | W;aﬂl”” -

‘ByNATHANIELLEVINE .~

AGGIE STAFF WRITER

According to Dan Whaley, who repre_sent:sf the WDCA, the
new lawsuit focuses on issues omitted from the 1994 rewrite

of the UC-Da%)is long range development plan and environ-

:acting to its recent court setback by filing a new lawsuit Tues- -
mental impact report.

day, in addition to filing papers challenging the university’s

" The West Davis Community Asé&ﬁaﬁoﬂ lost o time in re-
compliance with a 1989 court decision.” - -

That rewrite was a product of a. 1989 California Supreme - -

* Court victory for the community association, which ordered

i

oing

Whaley said. “In red
" Seb BIR, back page

it, they completely failed to properly analyze the wastewater

99
k]

“Instead of just amending the 1989 LRDP and EIR, they

went zhead and redid it completely,
treatment problems or take into account the construction of

the university to prepare 2 new LRDP and EIR, he said.
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A fire door in this
chemistry iab at UC Davis
Is tied open, left, just
seven months after an

- accldent In the lab Ignited

.a fireball that Iinjured a ~

. research assistant and
melted plastic bottles full
of chemicals.

Enterprise photo/Alison Portelio




By ELISABETH SHERWIN
Enterprise staff writer

On a Wednesday afternoon last

November in Room 303 of the Chemistry
Building at UC Davis, research assistant -

David Roseman was performing a rou-
tine procedure with sodium and potassi-
um metals. He was using a funnel to add
approximately six ounces of ethyl ether
to a flask that contained the metals. Air
reached the metals and the mixture ig-
nited.

Roseman tried to put the flask in the
fume hood where it would be safe but was
unable to due to lack of counter space.
Roseman dropped the flask and ran for
the door. The flask broke and the ether
ignited, creating a large fire ball. The fire
ball spread to the lab east of Room 303
because the fire door between the labs
was tied open.

According to the UCD Fire
Department, the heat from the fire
caused the door and other combustibles
to ignite. It caused empty bottles in the
vicinity to break, and plastic bottles con-
taining chemicals, straps securing com-
pressed gas cylinders and the nozzle on
the CO2 extinguisher to melt.

Roseman ran from the lab, his pants
and shoes burning. Shawn Eisenberg
used his lab coat to smotherthe flames on
Roseman’s clothing. Someone pulled the
fire alarm. Professor Mark Kurth heard
the commotion from his office and ran to
Room 303, where he put out the fire using
two CO2 extinguishers.

Roseman was taken by ambulance to
Sutter Davis Hospital for treatment of
burns on his face, arms and feet. He was

shaken up, but not seriously injured, and

returned to work.

Last week, an Enterprise photogra-
pher found Roseman at work in his lab.
He didn’t want his picture taken. He said

Campus works
| to minimize
- environmental hazards |

the Fire Department’s report of his acci-
dent was accurate. And the lab’s fire door
was once again tied open.

This is just one of 13 injuries that were
reported to UCD’s Office of
Environmental Health & Safety from
January 1989 to November of 1993, at
least two of which were life-threatening.

In addition to Roseman’s near-miss,
another potentially fatal accident oc-
curred in a chemistry lab when a worker
lost consciousness and was taken to the
hospital after inhaling vapors from a
spill. In the course of six other incidents,
eight people were subjected to various
cuts and burns from fires and chemical
explosions that resulted from scientific
experiments.

Lab safety

Bern Shanks, head of Environmental
Health and Safety at UCD, says lab safe-
tyisthe No. 1 environmental threat at the
university.

He descrlbed Roseman s Nov. 10 fire

as one that “came within 30 seconds of
engulfing the lab.”

“One of these days,” he warns, “sev-
eral students will be seriously injured or
killed or we’ll lose a building.”

There are 3,600 labs at UCD. If each
lab has two people working in it (and

. many have more), then at least 7,000 peo-

ple are working in labs on any given day.
Shanks says health and safety violations
are rampant and routine safety inspec-
tions are a thing of the past.

“Lab safety is the most fundamental .

health and safety problem on ecampus,”
said Shanks. “We’ve had to rely on the in-
dividual approach ({oward safety) and
most people are not aware of the com-
plexity of the problem or the severity of
the penaltiés. We have no internal system
of compliance.

“These issues cause me many sleep-
less nights,” he added.

UCD Fire Chief Dave England agrees
that the number of safety inspections un-
dertaken by his office have fallen off. He

also agrees that the Nov, 10 fire was one
of the most serious incidents he s seen m_

_the past four years.

“We don’t have enough staffing,” said -
England. “We hardly do any inspections. ;
We don’t have the time.”

His department’s budget has been cut
30 percent in four years. That’s the bad
news. The good news is that sometime
this fall a new trained hazardous materi-
als team and response vehicle will be on-
hne at UCD.

- The formation of the UCD Hazardous
Materials Team will make the campus a

. safer place. It will put five trained per-

sonnel at the scene of an emergency in
three to five minutes, said England.
Unfortunately, should any other emer-
gency occur at the same time, no one
would be able to attend to it. Five is the
full number of staff per 24-hour shift at
the Fire Department.

“We are going to be in a stronger po-
sition to deal with emergencies (this
fall),” said England, “but not in prevent-
ing them. And prevention is the key, not
emergency response,”

England says faculty, department
heads, lab managers and principal in-
vestigators — those people who actually
work in the labs — are generally cooper-
ative and well meaning but he admits
that compliance is not 100 percent.

“Under the circumstances, everyone
is doing the best they can,” England said.
“But (the Fire Department) is stretched
thin.”

If 1ab safety is the No. 1 environmen-
tal problem at UCD, what other issues are

See DANGER, Page C-3









dlfferent ﬁlters whlch are sent’ to a laborator;y for: analy o ples Analysrs of the samples w111 help to 1dent1fy i.he l it
' '1s._ The program was desxg,ned to determme«rf LhHR i " astes bufied: on—srte and to determine which wastes: may S
si i ~«.:have migrated or are likely to eause pollutlon of ground— B }

r'.,.-watﬂr -F ollowmg this sampling and analysrs modeling - [0
S wﬂl be done to assess poss1b1e nsk., presented by eac of

o 1dent1fymg areas of concern‘at the sife. Tlus ad"

- sampling 'will now allow:the study to develop' more in-

- formation ot specxﬁc areas and detefmine isks and s
'lectmn of cleanup strategles o

. UC D4v1s has mmated an. evaluatlon of treatme "‘ x.p'
tmm for contan'mated grou*adwater_atthe s1tei After

uture .-Plal‘lsi R
o DOE UC Daws and the regulatory agencres have agreed
"‘orta phased: plan of action:te-collect Additional soi
groundwater samples and to gather the: addltlonal ‘didt
Areeded to-complete ‘the: Remedlal Invecttganon Under.
thlS pl'm, DCE and UC Davis:will drill up 16756; sml bor»-
, ngs and- dlg 21 exploratory trenches to collect soﬂ sam- :

fhct found in Some oﬁ‘-srte 1mcatmn Wells ho\ VET the e
tent"of this.ithpact appears to'be limited to apfaroxmmtel y /2
O mile: east of LEHR.- Additional work, is planned 10 mwst -

L gate groundwater east ot LEHR :




Page i :

R Groundwater samples are: occasronally re-tested when ate:-

L _‘_‘vrew of the fesults. shows that a particular resultis.not fol-

' . -lowrng an estabhshed trend Srnce groundwater momt__'
-at the site has beeir gomg on for over 6'years; alarge

o result is in error or 2) the. result does not: fclIow the. trend, 3

S ,.estrm.ated fol be about 90 feat thick ;!
- asecond: aqurfer Groundwa_ter ir

' on the deeper groundwater zones beneath ttze srte

What is Hydropunch and why is. lt used 7

- Why does DOE and UC Daws often re-test wells?

_;amount of sample’data exists.” ‘When'a saniple result ignot: :'{
--_consrstent with historical. data, two possibilities exist:. 1) the. - |

: nchcatlng a change in: condltrons In thiis case ‘a well may '-:

e focused on the shallow aquifer, so there is lrttle 1nformatron .

_..Daws Cahform ..
;_"(916) 752-1203

- -f‘_-'Yolo County Publrc Lrbrary Dav1 Br. C
,_,‘_i""-'.Reference Desk ' f»
"_3:> " 315 East i4th Street - _
' -:.-"',.Davr_s,: Galrform-a T R

1 “‘Durmg fall of 1995 and the early part of 1996 Hydropunch;'_.

"‘amplmg was used to collect groundwater samples Hydro— “_‘v:“‘, (916)756-2332 = T




ky6dbng stannd

outhwest Chemic:
Dispensing :Afea’







.,,.
P
b

DA.IGER
Continued from Page C-1

on the list?
~ University and community spokesmen
came up with nine more issues: The need
for a new sewage treatment plant, the
need for a toxic wastes plant (the univer-
sity calls it an “environmental services
facility”), continued underground
cleanup at the landfill west of Highway
113, compliance at the UCD Medical Cen-
ter in Sacramento, continued cleanup at
the Laboratory for Energy-Related
Health Research, concerns about the
Center for Neurosciences in South Davis,
concerns about the Primate Center ex-
pansion, concern about indoor air quali-
ty at buildings across campus, and the
need for tighter hazardous waste con-
trols atthe Veterinary Medical Teaching
Hospital.

Shanks also emphasized two areas

_that aren’t problems: the drinking water

on campus is fine and risks from radioac-
tive exposure on campus are minimal.

Other areas, like the sewage treatment
plant, don’t represent a problem now but
may inthe future. Shankssays the plant is
at capacity and won’t be able to accom-
modate future growth. '

Sewage treatmént plant

There’s absolutely no doubt about the
campus need for a new sewage treatment
plant and a toxic wastes plant, according
toJanet Hamilton, vice chancellor for ad-
ministration. UCD’s current sewage
treatment plant is just about at capacity
in terms of treating all liquid wastes
poured, flushed or hosed across campus.
And the campus currently doesn’t have a
toxic wastes plant, merely a holding yard.

“These are two drop-dead objes 3
for the campus; we don’t have a choice,”
said Hamilton. Construction of the
sewage treatment plant is supposed to be
complete by 1999 with the toxic wastes
plant complete by 1997.

Toxic wastes plant

Funding for $751,000 in working draw-
ings for the toxic wastes plant will be pro-
vided by Proposition 1C if the measure
passes in June. _

The new toxics plant will cost $12 mil-
lion to construct. The university has not
yet decided on the exact location of the
plant, butit will be located some place on
the far west campus.

The plant is designed to be a state-of-
the-art facility for receiving low-level ra-
dioactive, chemical and biological/med-
ical wastes from instruction and re-
search departments and to prepare the
materials for holding, processing or

“transport to off-campus recycling or dis-

posal sites.

Landfill

The fourth issue in terms of UCD envi-
ronmental hazards concerns the leaking
UCD landfill west of Highway 113.

" “What we have found is not particular-
ly alarming, is not out of the ordinary for
most landfill operators,” said Vice Chan-
cellor Hamilton. The university found
600 parts per billion of chloroform in the
ground water 50 to 90 feet below the sur-
face and in a plume extending northeast
of the landfill. The drinking water stan-
dard is 100 parts perbillion.

“No one drinks the water out there,”
Hamilton said.

She said the university has been moni-
toring the underground leakage since
1989 and has been making regular re-

portstoboth the state and the county. The
university has not been fined by any regu-
latory agency for landfill contamination.
“Now we're getting close to a decision
on how to clean up the site,” Hamilton
said. It will cost millions to pump and
treat the contaminated water at the land-

fill, but that won’t be a deterrent. The

new sewage freatment plant may be lo-
cated north ofthe landfill to help with the
plume cleanup.

- “We will clean it up,” said Hamilton.
“We will do what wehavetodo.”

Hamilton says UCD is the target of
county, state and federal inspections (14
since November), regulations and red
tape generated by myriad oversight agen-
cies.

“We’re on top of the regulatlons,” she
says firmly. “In some cases we're damn
near perfect and in other cases we have
work to do but there’s nothing we're ig-
noring. For every environmental hazard

-we know of we have a plan in place or a

planis being developed.”

The problem is, not everybody at UCD
shares Hamilton’s commitment to do
what has to be done. Health and safety of-
ficer Shanks makes ‘this charge against
the UCD Medical Center.

UCD Medical Center

“We've had serious compliance prob-
lems at the Med Center,” said Shanks, the
person responsible for ensuring legal
compliance. “Managers cut corners to
save money in the disposal of a variety of
hazardous materials including asbestos
—not radioactive materials — and if dis-
posal doesn’t take place according to
state regulations, the university could be
fined $25,000 aday.”

Shanks referred to the compliance
problem as a “renegade operation” that.
he hopes will be brought under control

by internal audit or  :iplinary action.
He said he couldn’t discuss the matter
further at this time.

“We don’t cover up violations,” he
said. “I tell my staff that time and time
again.”

LEHR

The public has long been aware of en-
vironmental hazard No. 6 at UCD — the
Laboratory for Energy-Related Health
Research — a site recently added to the
Environmental Protection Agency’s Su-
perfund list.

The addition of LEHR to the Super-
fund list surprised several people at
UCD. “It sends the wrong message,” said
Hamilton.

The former low-level radiation re-
search site south of campus is part of an
ongoing cleanup operationbetween UCD
and the Department of Energy. The pub-
lic has been regularly invited to take part
in progress review meetings, the most re-
cent of which was held on campus last
Thursday :

Shanks and Hamilton have both sug-
gestedthat LEHR inclusion onthe Super-
fund list came based on old information.-
EPA officials briefed this spring seemed
surprised to learn that barrels of ra-
dioactive sludge, a cobalt-60 irradiator
and materiel had been removed fromthe
site years ago. The final beagle study end-
ed in 1989.

The university administration has
pledged its ongoing cooperation in the
UCD/DOE cleanup, which will cost more
than $33 million before it’s completed.

Still, LEHR neighbors who have been
drinking bottled water supplied by the
university for five years due to contami-
nated wells have expressed bitterness
over the university’s efforts to dowaplay
the danger.

“Asfar as we gnow, the facility operat-
ed according to the health and safety reg-
ulations in effectat the time,” Karen Wat’;
son of the UCD News Service Office said_
in February in what has become the slan
dard university line. “Of course,” she
added, “the standard practice then is not’
the standard practice now.”

Center for Neurosciences

In a surprising and controversial
change in policy, university administra=
tors decided last year to allow primates
to be housed off-campus at a new neuro-
sciences building in the South Davis Re-
search Park. Up to 20 research primates’
may be housed there eventually. Previ-
ously, all primates were kept at the Pri-~
mate Research Center on UCD’s wesf
campus.

In February, the West Davis Commu=
nity Association filed a lawsuit against
the University of California regarding
public safety and environmental hazards
connected to the Center for NeurO»
sciences. -

The lawsuit charges that potential bio-
hazardous and toxic dumping, employee’
and community safety, ground water con-
tamination, air pollution, and document~
ed poor apimal treatment requires cor-
rection.

Larry Bidinian of the West Davis Com-
munity Association charges in his law>
suitthat UCD was persuaded toallowpri-
mates off-campus and establish the Cen-
ter for Neurosciences purely to satisfy “a
particular professor and his large grant
monies” in the face of earlier stated
needs to. consolidate all non-human pr 1«
mate research.

Bidinian isdismissed by most UCD ad-

’mlmstrators asa crank However Bidin~

" ian and the assomatmn brought a
lawsuit against UCD that re-
quired the university to redo its
Long-Range Development Plan,a :

, process that is now bemg com- :

V _cause 1t failed to adequate-}y ad-
- dress environmental issues at -
“LEHR. i



Recent and upcoming cleanup activi-
ties at a former low-level radiation

research facility a mile south of the main -

UC Davis campus will be discussed at a
public meeting Thursday, June 2.

The update meeting, part of an ongoing
process that encourages community “stake-
holder” involvement in the cleanup of the
former Laboratory for Energy-Related
Health Research, is sponsored jointly by the
U.S. Department of Energy and UC Davis.
Comments and questions from members of
the public are welcome.

The meeting will begin at 6 p.m. in

Recreation Pool. Lodge, located on
Extension Center Drive near the Hutchison

Drive entrance to campus. Free parking .

passes will be available at the entrance to

parking Lot #30. ’
Topics to be covered include the pro-

posed placement of LEHR on the Superfund

list (the National Priorities List) by the US,

Environmental Protection Agency, a review
of DOE's five-year plan for the site, and
plans for a remedial investigation/feasibility
study (RI/FS) of the groundwater and soil to
identify in greater detail any possible

-Update to be held on LEHR site cleanup

sources of contamination and to evaluate
cleanup options. .

Members of the public will also have an
opportunity to meet the acting DOE project
manager for the site, Larry McEwen. Roger
Liddle, the former manager who has over-
seen the site cleanup since 1990, has been
transferred to other DOE projects.

Copies of background information on
the LEHR site, along with reports and plans,
are available at the reserve desk of Shields
Library on campus and the reference desk of
the public library in Davis, 315 E. 14th St.
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NIH GUIDE READERS

SIGN-ON

‘NIH Guide for Grants and Contracts, including
the full text of RFAs and PAs, is now available
electronically within a day of publication.

Readers can sign on to the campus gopher and look
in the Research Support area for the NIH Gopher.
They can also sign up for delivery of an electronic
version to the mail box on their personal computer.
For this electronic subscribtion, two versions of the
guide are available; one is the complete guide and one
is the table of contents. Subscribers who.do not want
toreceive a large volume of mail each week will want
to consider choosing the table of contents version
only. '

For the complete Guide: Send a message via
electronic mail to:
. LISTSERV@JHUVM.HCF.JHU.EDU
In the body of the message, type:
SUBSCRIBE NIHGDE-L Yourfirstname Yourlastname
(Your name should be in upper and lower case char-
acters.) C

For the Table of Contents Guide: Send a message
via electronic mail to:
LISTSERV@LIST.NIH.GOV
In the body of the message, type:
SUBSCRIBE NIHTOC-L Yourfirstname Yourlastname

For help in using the campus Gopher or the Inter-
net, contact IT CAP 2-2548. At UCDMC call Infar-
mation Services User Support 734-5650. 0
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The Office of the Vice Chancellor for Research
University of California, Davis

DOE CLEANUP

As you are probably
aware, the U.S. Depart-
ment of Energy (DOE)
is investigating and
cleaning up contami-
nated areas at the former
Laboratory for Energy-
Related Health Research
at UC Davis. Part of this
cleanup involves the dis-
posal of unwanted haz-
ardous or radioactive

ing. To verify the materi-
als were purchased with
DOE funds, we must also
provide written verifica-
tion, such as purchase
orders, protocols, or simi-
lar documentation show-
ing DOE  grant
number(s). DOE will re-
view this informationand
advise us how to proceed.

Until we have more in-

materials from the formation, please
g‘;‘;; gy X\ ”‘L?ﬁ’i‘i{i‘;
DOE &8 " Health
::rfil;e.ex- l{égzl‘(‘lfBﬂVE Saéty to
tended its Ny have these

scope of cleanup
activities at UC
Davistoinclude the dis-
posal of unwanted haz-
ardousorradioactivema-
terials from non-LEHR,
DOE-funded projects.
Inordertoassist DOE
in planning for this addi-
tional effort, DOE has

asked UC Davistoiden- -

tify the types and
amounts of unwanted
materials that were ob-
tained under DOE fund-

materials re-
moved.

If you have unwanted
materialsthat you believe
may qualify for disposal
by DOE, please provide
an inventory, along with
supporting documenta-
tion, to Alice Tackett at
EH&S. Please submit
this information no later
than 9/16/94. For infor-
mation, contact Ms.
Tackettat2-4959 orJulie
McNeal at 2-5536.0

LLNL REVISES IUT FORMS

UC Lawrence Livermore National Laboratory
(LLNL) staff advises that the IUT (Intra-University
Transfer) agreement document has been revised.
These changesapply to all awards after June 1, 1994.

Administrators have developed new sample bud-
get forms for research proposals. These forms should
reduce or eliminate the requests for more data re-

garding proposal budgets. These samples are avail-
able from Office of Research staff.

Applicants are invited to contact the senior con-
tract administrator, Services & Distribution Depart-
ment at LI.NL. Michael Cooke can be reached by
telephone (510) 422-1356 or fax (510) 423-6739.
The new mail stop 1§ L-456. 1
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Toxic
cleanup
oversight
begins

¢ New group seeks

a federal grant to
monitor work at Davis’
two Superfund sites

By ELISABETH suenwm% /
Soterprisestattwiter 5701/ 1/
A Bavis group with a new
~ name and severat familiar {aces
has beea (ormed lo apply for
graots that will guarantee athird
. opinion when il comes o envi-
ronmental cleanup at Davis' twa

Superfund sites.

Rath Frontier Fertilizer and
the UC Davis Laboratory for Eun-
ergy-Related Hcalth Research
were added to the Environmen-
-tal Protectiod” Agency’s Super-
fund listin May.

Superfund inclusion now
means that neighbors can apply
for grants to hirc and pay for cx-
petts Lo intcrpret the resuts of
thc ongoing cicanup operations.

. Davis residents Larry Bidin-
ian and Jutie Roth are co-direc.
tors of the group calied the Davis
Supcefunds Qversight Commit-
tee (71584751). The group is ap-
plying to the EPA {or two $50.000
technical assistance grants —
one for LEHR, one for Fronticr.

Roth will chair thc LEHR sub-

commitice, and Davis resideut

fam Nieberg will chairthe Fron-
tier subconumittee. |

Accarding to Bidinian, 95 per-
cent of the grant money wilt be
used to pay for experts who can
interprot and advise dcightors
and activists. The LEHR sub-

comuiiittec will hirc a radiation -

landfill specialist, ke said. aad
the Frontjer subcommittce will
hire a gcological Rydralogist.
“This is what we've wanted all
along,” Bidinian said this morn-
ing “We've wanted dependable,
i depth scicatific analysis from
cxperts chosen by the public.”
The EPA will not assign the
prants fur anothor two months.

See SUPERFUND, Page A-S
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Roth, who lives less than a mile
from the contaminated LEHR

~ site, added that the cxpert her

group cansoon hire willbeableto
provide information that has not
been forthcoming from UCD or
the Department of Energy. a part-
nerin the LEHR cleanup. '
“I've been going to neighbor-
haod meetings for four-plus years
and. have seen little or ro
progress in (south campus) land-
filt cleanup.” sald Roth. “We've
never golten answers lo some
questions,” she added. “The EPA

geant willgive us abetter vmce on

what's going on."

Roth livés off Old Davis Road

south of Interstate 80 and south of
LEHR. Her property extends to
the middle of Putah Creek, which

ruas halfway between LEHR and.
her home. Anyone driving over -
~ the Putah Creek bridge can see

kids playing and people fishing in
the water and. UCD sewage, un-
aware that they're frolickingina
Superfund site,

More than ayear ago. Roth seid.
she posted signs around the creek
warning of biological hazards.

“The signs didn't last 30 min-
utes,” she said. “I've told kids:

“This water is polluted. Those fish .

are contaminated.' But this one
little boy said: ‘I'm not going to eat
the ish — U'm goiiiglogive itto my
friends’

“f think the university has the
rc<p0nslblllty to post the site,”
ftoth said. -

0.288 POA3-063

For ncarly 30 years, the LEHR

complex was used to conduct ras.

- distion experilments on beagld
dogs. Cleagup at the site is ongo-
ing. Radioactive beagle bodies

“and toas of sludge and old equip:

ment have been temoved overthd
past several years. :

But neighbors like Roth are
concetned with ground. watec
contamination, the ~continued
presence of radioactivity and

chemicals, and-the fact that old
landfills may continue to contam-'

inate the property.

The former Frontier Fertlllze(
company is located an East Second
Street, 2 half-mile west of Mace
Boulevard and adjacent fo the new
Mace Ranch development. The
pesticide and distribution facility
operated from 1972 ta 1987. -

While some slow progress is

being made on the cleanup, tests
reveal that ground water contami:

natlion continues to migrate north »

of thie site.

The Department of Toxic Sub-
stances Control has spent more
than 32 mlilion so far on the
cleanup and the state is suing the

" former businesses, as well as two

former landowners, Jolin Ander-
son and Pine Tree Properties, to

_recgver the costs.

The cleaqup method tow be-
ing used at Froatier Fertilizer is
pump-and-treat: Ground water is
curvently pumped from three ex-
traction wells at 2 total flow rate
of about & gallon per minute. The
treatment system uses activated
carbon i 55-gallon drums to re-
move pesticides and othér organ-
ic contaminants from the grouud
water. '

<
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o ‘% S1te Assessment and Cleanup at LEHR ,.’
b AnUpdte %

- April 1995

o OVERVIEW

i env:ronmental ‘impact of chemzcal and low-level ra-
"+ dioactive. maiterials:in its faczlmes and surroundmg

i .these materzals Fhe study was: one o]’ '
. jects ‘the. U S Depart‘ment of Energy (DOE)‘_«~_
port‘ed for many years ‘at various-U.S: research
: sm‘utrons Also at the szfe are an znacnve campus

. l-- In May 1 994 as‘a result of groundwater contam
" nation. detected durmg prelnmnary mvest‘z gaao‘
- and'the potennal threat of contamination fo publzc

2 'nonal Przormes (Superﬁmd) Lzst‘ =

g 'the assessmenf is complet‘ed in-: 1996

- ’..:;'-Hlsronv AND DF_SCRIPTION OF LEHR

o The Slte Located about a nule south of the ma.m UC

Dav1s campus LEHR. occupies 15 acres surrounded by
-+ .campus research. facilities. and prlvate land A Tevee.
../ “along Putah Creek borders LEHR to the south. The site,
.~ now called thé Institute of Toxicology ard Enyironries
e tal Health (TEH) has outdoor dog kennels and 16 build

- -;71ngs 11 of which. house active_reséarch programs and

% ‘wastes.

. environment and treating,’ coniaznzng, OF- removmg"' ;

‘health and the environment, theU.S. Enwronmental: :

L Prot‘ect‘lon Agency placed t‘he LEHR site.on the Na-_',"'* __pro_;ect résearch animals were exposed to cobalt 60

L Ca : forimed. .
_}DOE s, assessment‘ and cleanup acnvmes at LEH'R.'v :

“are estrmat‘ed to cost 333 million;- Some activities'

have’ already been- complet‘ed and the cost-and

‘ ) ‘plans for: ﬁtt‘ure activities will be det‘ermzned once.f

| and, : _- T
L ‘devel()pmg eﬂ"ectlve ways to use reSults gathered from%_

" require no treat.ment or removal. of old LEHR research B

ik UC Dav15 owns the. LEHR land and leases the site to DOE :
 which built and owns LEHR'S facilities. Orice freatment or -

o T he former Laborat‘ory for Energ})_ReZat‘ed Health “remioval of LEHR's research wastes has been completed uc. -

y }Research (LEHR) ar.UC Davis, where for.more. ‘than

.30 years scientists’ studzed the long-term health ef-

o fects of exposure. to' low levels of radzanon OH labo-,
- ratory animals,-is in the midst of evaluatzng the, -~

Dav1s w111 assume ownersh1p and operauon of the ent1re fa-._“ ’
crhty g ‘ '

An inactive, campus landﬁll used from. the 19405 unt1l the:

1. mid-1960s; covers about 6-acres’ ‘of the LEHR site, plus an- .

" other acre approxrmately 600 feet east of LEHR. Alsoat .

" LEHR ‘are several low-level Tadioactive wasté: burial areas, . . -
*where the.campus and LEHR buried. wastes until 1974, The ', .
wastes were-buried, according to regulatlons that were, inef R

fect at the-time.: Adjacent to LEHR is the: old campus sewage: -+ o .
reatment plant; Wthh closed in 1949 The s1te is the subJect'i.., Lo
a-iseparate study by UC Davrs z » '

)he Regearch Through the support of DOE's predecessor S

: ls of strontlum 90 and rad1um 226 In a separate but [t

-tion., Research mvolvmg the use of small amounts of pluto- ey :;} :
niuin 241, thonum 228 and other radlolsotopes was also per- EARREE

‘,_Research at LEHR has focused on

Ky funderstandmg better the eﬁ'ects of exposure 10" low-level o

‘radiation: on the skeleton and 1ts blood formlng con= . L

R 'stltuents

e 1nvest1gat1ng the behavmr of certam bone-seekmg radlo-ﬁ O
o actrve matenals, o .
* .’studymg the’ beagle as‘an. expenm tal ammal model

- -}j-,explormg how: 10w-level radiation triggers. and aﬁ'ects“:‘

.. the formatlon of tumors and‘developm

ammal studles to assess nsks to humans '_;j '

In aIl 1063 beagles were used in the st;rontlum and radtum S
i) study Selected because of their relahvely long hfe spans and L

* - UNIVERSITY OF CALIFORNIA, DAVIS
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" and physiological similarities to hurans, the beagles re-- -
.. " ceived regular medical attention throughout the study, and
- cafeful health records were kept. Most of the beagles lived

- inoutside kennels The last beagle in the'strontium/radium

*study died at the age of. 18% in 1986. The final DOE re-~

- search contract for the beagle study ended in 1989

R LEHR sc1ent1sts ‘have publrshed more . than 100 screntrﬁc
- fpapers based on theit research with the beagles and they
. are. contrnurng to analyze information gathered during the . |-’
" project;’  They Tiave completed a computerized database ',
-that includes-all the clinical, radratlon-exposure and tech-

a nical data collected dunng the strontlumfradlum study

i "‘_“ASSESSMENT AND CLEANIJP ACTIVI] IES

The last frozen radmactrve ammal remarns on the srte..,jj-., A
| were’ taken from. s« age refngerators packaged in drums o

,and sent- to aDOE-llcensed ‘disposal site for low—level ra- :
‘ po T -_a few volatlle orgamc chenncals (VOCs) and hlonnated‘

, .pest1c1des have ‘beeri: found-in. shiallow groundwater (about'
- 45-70 féet deep) under-and adjacent to'the sife. Concentra~" -
| “tions of chromium, nitrate; tritium;’ and VOCs ‘are above'

" dtinking. watét standards i in some of the shallow test wells:’
Tritium hasbeen detected in one deeper test well at 85 feet,

" “dioactive wastes in Hanford Washmgton in September

: :1990 Other spec1mens were packaged and transferred to.. |
I other fa0111Ues for archrval purposes or were sent to a DOE'ET‘ :
Dl dlsposal s1te ‘ . , REEREERS :

> : .j'Approxmlately 34 000 gallons of low-level radloactrve“
- - water-and sludge from underground tanks were solidi- " | :
fied'and Temoved s waste in late 1991 and early 1992, |’ surface water testing, low levels of metals and nitrate, _and' ‘

" The water. and sludge consrsted of the remaining by-

", products of a specral on-site. treatment facility (Imhoff

- ,Burldmg and adjacent area) for processmg “animal wastes.

© . The solidified waste was ‘sent to a DOE-licensed disposal
. sitein Hanford.. The tanks themselves willbe surveyed and Ny
' decontarmnated 1f necessary as part of upcommg actrvrtres s

' Removal of a dev1ce called a cobalt—60 1rrad1ator used o
for exposing research ammals in outdoor pens to external
.. radiation was corfipléted in- January 1993. - The ‘irradiator
-~ was used in the 1970s and early 1980s to study radiation- .. |
 induced letikemia. -DOE conducted 4 study in 1990-91 that "
. 'V'estlmated the potentral exposure to nearby prrvate re51-‘ :

i :_ IN PROGRESS

‘ L _ SN Decontamruatron and decommrssromng (D&D) of bulld-* -
CT S T letrou Eleven,
S .-»,DeSCnbed below are the maJn ro ects that have been com« s ings. is nearlng comp '
o § o p X LTl \_‘.haVe already- been released to researcher nvolved in ongo- -

N B rng uc Davrs research Of the 5 remauun_g b 1ild; -gs: Ani-

‘ Site.ASSes"ssment and Cleanupat LEHR -

dences and campus employees and volunteers at surround—: :
ing campus.research facilities when the deV1ce was opei-
ated. The study. showed that the private residences and

these who worked in the area received less than the DOE -7,
/| annual limit allowed-fot public exposure during the’ time PO
. ‘the irradiator operated, and less exposure: than the current., .. - "
" ‘annual limit allowed by the State of California; both. of iy
* which are 500 millirem: per year. The cobalt—60 source was ’

: transferred to General Electnc Corp L

| j.A tank trarler whrch was- used to hold low-level radroac- %
| tive, lquId in the past, was teémoved and’ transported to a, -
' rllcensed waste-processrng facrlrty in October 1994 ‘

”

N

but the levels aré below the drinking. water standard In

. trace amounts of orgaiic chenucals have beeit detected iri.-

- |- samples- collected upstream and downstream : of LEHR. = @ -

- - Contamination from LEHR is unlikely since the creek sup=- | -

"phes walter to, rather than draws water from, shallow =

. groundwater in the ‘area. - In soil testing; low levels of mi- *: = -

" trate, a few VOCs, chilordane, several trace metals; and as

= dlonuclldes such as’ strontlum 90 radlum 226, tritinmhave |
- béen detected. Work is in progress to determine whether = .-

* thie levels excéed those that are typical for: the aréa. Amore .

extensive water and.soil assessieént and" evaluatron of

; :_.cleanup options, called a remedial mvesugatron/feasrbrlrty -

~study (RI/FS), began in late. 1994 and is expected 0. be Sl
Scompletedby 1996 s A
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1-Location of strontium:g0apd radium-226" | .
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. Old'Davis Road. .

L '.:WHERE DOIGET MORE INFORMATION" BT

2 To get addltlonal mformatlon please ’

"'"".,CALL

~LEHR Infovrmatlon Lme ole) 7538351
T Jlm Littlejohn, DOE *(510) 637- 1526

. Julie McNeal, UCDavls o }(91»6)' 752-3575 - S

Coor

. “WRITE: .

. ~LEHR Cleanup Pro_lect
" Mail Stop,TTEH -

R -Davts CA 95616 -
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Decontamlnatlon and Decommrssmnmg
e of LEHR Imhoff Bu1ld1ng

”’

 Aprl 1995

'OI/EI?VIEW" S

: As. part of i its contznumg effort fo. clean up a former re- -

- search factln‘y located at ' UC Davis, the U,S. Depart—»

" ment of Energy (DOE) has completed the decontamzna-
“tion- and, decommzsszonzng (D&D) of @ speczal tregt-:

- “ment faczlzty ( “Imhoff Buzldzng”) that.was used t6 pro- .
- cess liquid radioactive waste.at the former Laboratory b

R Jor’ Energy-Related Health Research (LEHR)- where

' " health ejfects of exposure to radzatzon on laboratory
i anzmals : g :

= From 1 96 1 to 1 987 laboratory anzmals (prlmarzly bea

rem;ve'the strontzum 90 The
f ,,en dzscharged fo a leachf el _ un-

L Durzng the research prO]eCt water and sludge from:
" tanks were removed perzodzcally and- disposed dff-site..
S In 199]- 92, the. remaining sludge was removed solldl
- f fed, and transported-to.a DOE-lzcensed dzsposal sife'in

/ Hanford Washzngton After evaluatlng potential _D&D

- - ~options,' DOE determined that demolition of the Imhoff

g Buzldzng was the best alternatzve because of i zts age and
L condztton In addition;’ more extensive, sotl testtng un
: :‘der and: around the underground ranks is planned Ae
L igess to these areas was very ltmzted and removal of the
n buzla’zng will enable personnel collecttng sozl data to a’o
L so more safely and eﬂ czen‘tly ' _ :

i lhcmﬂﬂ“

Approxunately one m1le south of the main’ UC Dav1s ; :

- " campuss ‘on Old Davis Road, the LEHR site .covers 15
- ~acres-and is surrounded by scattered campus research

o facilities and pr1vate farms The Imhoff Building is lo- R
. cated on the west side of LEHR: between Ammal HOS- -

N prtals 1 and 2.

_-for more than-30. years sczentzsts studzea’ the long 3 «‘f

v

| IMHIIFF nuunmu ns.n rnucrss

i Pnor to ﬁnahzmg the plans for the Imhoff D&D;, DOE e

performed an assessment pursuant to-the National Envi- S

'»’»ronmental Pollcy Act (NEPA) to evaluate potentlal 1m-.j'_”.

'~ pacts to the public and the.erivironment from the planned -
“D&D activity. From the assessment, DOE determined

‘. ;‘-DOE contracted Battelle Pac1ﬁc Northwest Laboratory'. o

- (PNL) to manage the’ site ‘cleanup; ,Whlch includes, the S

. plan that was’ revrewed by DOE and'»UC Davrs

. The ﬂrst step m the process was- the constructlon of a con-l-\,.'

rou,ndmg area, to assure ‘that any radiodctive or chenncal- i

] Removal of all 1bu1ld1ng contents-and. demolmon of the“

_site-and shlpped to'the DOE Hanford waste site’ in Rich-*
_Jand, Washmgton accordmg to appl1cable federal and -
’f-state regulatrons S . o

1o ver1fy thatno rad1at1on axposure to workers, the public, * *
. of workers personnel were requued to wear rad1at10n de- « ¢
“tection badges and appropnate protectlve clothmg durmg, L

o the act1v1t1es

; Demollt1on of the burldmg began in November 199 4 and - Lo

" was completed in March 1995. Afterwards, the: ground - -

o surface, tank covers, ‘and air were' checked to ensure there ' p
~rowasno rad1oact1v1ty above’ naturally occurring levels; and

7 the containment structure was removed. ‘The empty un-. .. ‘
* derground-tanks that were under the building and sur- - -

- rounding soils willbe further ¢valuated and remediated as -, ;
B necessary as part 6f other srte cleanup actrvmes -

us. DEBARTMENT OF ENERGY -~~~ .1

T UNIVERSITY OF CAL_IFORNIA, DAVIS . .

S that the Imhoff D&D' was ehglble fora NEPA Categoncal' _ e
E Exclusmn because the- process would not have a srgnlﬁ— . SR ’
’ B cant unpact on publlc health or the env1ronment ER

“Imhoff D&D.. IT: Corporanon based in Martinez, Cali- N »:'. )
. fornia, was ‘selected: by PNL to perfonn the actual D&D"" "\ S
“werk. “All activities were: perforrned accordmg to a work_‘ R

'tamment structure {0, enclose the enttre bu1ldmg and-sur- - -

contamination would be snccessfully Ccontainied during. o e
5 the operatlon Access fo. the contamment structure was
limited to personnel dlrectly mVOIVed in the actual; work fali

;;fbulldmg 1tself Wwas. performed 1ns1de the contalnment"‘ PR
-~ structure: ‘All wastes frofi the; project were. packaged on- . il

To 1solate and prevent contammants from bemg released.,," SR
L to'the envuonment engineéring “controls, such as: ngh ST
... ‘Efficiency Partlculate Air (HEPA) ﬂlters were élso used‘- S
- Throughout the operat1on extensive mon1tor1ng bothin-- . . i
side'and outside the contamment structure was performed R

“orthe: envuonment occurred :To further erisure the'safety . :




- Decoitanination and Decommissionini of LEHR Imhoff Building

o To get addltmnal mfonnatxo please L

S CALL T B T T U
',:‘LEHRInformatlon Lme : (916) 752 8351“;‘ 217 LEHR SITE (Westein Sectionl: -7
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': WHAT IS IIEl(AllAlElI'I’ GHRI]MIIIM?

sl of hexavalent. chrom1um in shallow and slrghtly deepe :

""'mon1tor1ng wells range from less:than. 10" pg/L to 80
i ,j""ug/L Hexavalent chiromitim: has also been. detected in

- groundwater under prrvate property ‘and: elsewhere inth 4

‘| Davis area: These'levels range from less than 1 pg/Lto - <= =" -

i 180 ug/L ‘The: overall- distribution of hexavalentf',‘ pe i

.-;chrom1um detectrons in: regronal groundwater is ran-i_".;‘;‘:' L

" dom, wh1ch suggests a natural origin. However, the -

; -_'_sources ‘and levels of hexavalent chromrum in: reglonal> L

e groundwater and the relatronshrp, if any, to’ elevated lev-‘ R

' els at the LEHR 51te are not fully understood

supplements

.-.Chromlum is'a naturally occurrmg metallrc element'}f :
“that can be: found in water and in soils or rocks Itis
"'also present in'the food we eat erther in the food 1tself
or-in residual soils that. m1ght remam on siich items.as -
' produce In add1t1on trace amounts of chromrum exrst

] n is an -_essentral nutrrent and 1s necessary for--
8 the metabollsrn of sugars ‘and. for many enzyme reac- :

“tions: The fedetal government recommendsan adultl;‘,"-
,‘dar y'1ntake of 50:t0 200 m1crograms (p.g) Chrom1um
“is-a common’ 1ngredtent in many v1tam1n and mmeral =k

- '_-"_Although the tr1Va1ent form of chromrum shows very-'f,
o .__-,_'low tox1c1ty, both the: federal and: Cal1forn1a EPA haVe._'. B
: -des1gnated hexavalent chromrum a carclnogen Be-"'_- S L
Ct cause of the carcmogenrc propertles Of Some_ 'detected in the South FOl'l( of Putah Creek near the . -
- chromrum compounds, ‘a’risk-based drinking ‘water. ;" : _LEHR facﬂlty and at the campus wastewater treatment IR
‘stanidard of 50 micrograms per liter (ug/L) has been .

: | plant ,}outfall
S establrshed for chromlum The federal EPA- has pro-

posed 1ncreas1ng the dr1nk1ng water standard to 100
g/L ‘but no actlon has been taken yet e

Potential health effects from chromium exposure aréde- o

s pendent on many factors. ‘These include: chémical form
“:the- amount the length of tlme the mdrwdual Was ex- o ’
?pOSed and whether the chrom1um was 1ngested 1nhaled o
..or absorbed through the skin: Once chromium enters the ©
o : -f-rbody, -Humerous. brochemrcal reactrons ‘oceur:. T_hese re= -
;| “actions and’ their: potential. effects are hrghly dependent’j. '
on_such characterrstrc tra1ts as age Sex, werght -an
. .health of the 1nd1v1dual Although a: dr1nk1n water |

dard h_ S been estabhshed long term human health ef ,

‘0 feet?deep) The concentrat1ons range from less than.‘"‘
0350, g/L This water is not'used for drmkmg _

Trace amounts of hexavalent chromrum have also been-_.___’j'_'_ '

‘These concentratrons average about 3,_ o )

S rr——r——

'UNIVERSITY OF CALIFORNIA, DAVIS - ", i~




P age 2 _ s

h }mn MIIHE mrunmnmm

' 'Infonnatlon on hexavalent chromlum i water and 5011 n and

T Caroupd’ LEHR has been publlshed in variouis documents such

o '_fas the So d.'Waste - Assessment: Test (SWAT) Report for the
;--0ld- Campus Landfill (1990), the- DOE Phas¢ Il Report.

. ::-(1993) and the- Annual Water Momtormg Report (1994)
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WHAT IS I‘lllTllNlllM5l

Plutomum (abbrev1ated Pu) is a human made metall1c ele-~
“ment produced from uranium in nuclear fission reactors.
Only traces are found’ naturally The rad1oact1ve isotopes of .-
plutomum include plutomum 238. (Pu-238), pluton1um 239 |
(Pu 239y, plutonium 240 -(Pu-240), and plutomum 241, (Pu—:_i__"_ .
'241).."All plutonium isotopes are radioactive. - Plutonium is. - .
‘ chem1cally and: radiolog1cally very. similar to rad1oact1ve tho-.
. rium that occurs naturally in all of the: so1l and rock on’ the-,'

> _’tPlIITIlNIIIM 241 STllIlY AT lEIIB

Pu 239 Pu- 239 -and: Pu 240 em1t alpha rad1at10n durmg the'_.', _’ )
- process of radjoactive decay.- Tt is the Pu-239 that supports a |
- fission chain react1on and is used as nuclear fuel: The half-" -
+ life of Pu-239 is 24,065 years, which teans that half of the - +-{-
Pu- 239 found in a source d1sappears in: 24,065 yea.rs Thc,""
half~11ves of Pu-238 and Pu: 240 are 87 years and 6 537 years e

earth

L respect1ve1y

o+

*in home smoke detectors

Although natural plutomum is rare there are now trace"_'
-+ amounts of plutomum in the surface soil and water'and in the ."|
“:atmosphere of the earth as a result of world-wide falloiit from: |
nuclear weapons tests and acc1dental releases into:the atmo—._'._-_
- sphere. Because of its fine partlcle size, it-can be: easrly in- v
“.haled. ‘Some" plutonium may be carried: to the: blood from‘ '
. which-it can enter other. organs As a result billions of atoms -
- -of the plutonium isotopes are found in the lungs and body of -
“every person living on ‘the earth. today M1ddle—aged Amen—, 5
cans have from 4 billion to 40 billion atoms of plutomum in-. e
- ‘their lung tissue, llver, or: bones but the radiation’ dose re- © |
* ceived from this plutomum is- small compared to natural. B

background exposures _

S _.,\n_r_nmlir_rrets ]

Plutonium has been. inaccurately called “the most poisonous. .,

- substance ’known to man.” However, plutomum is not a

- “poison” in the chemical sense. 'Neither the low—energy beta_.'
~_radiation of Pu-241 nor the alpha. rad1at1on from- the other -
" isotopesof plutonium’ or Am 241 can: penetrate the outer*

" dead layer of human skin, so radlolog1cal exposure only oc-
curs if- pl,utonrum is _1ncorporated into the body. Certarnly, L

In contrast the 1on1z1ng rad1at1on em1tted by Pu 241 is: low— o
energy beta radiation,’ and the half-life is only. 14 years:- It
decays to form amer1c1um 241 (Am—241) -an alpha—emlttr gf N
*“radionuclide with'a half-l1fe of 432 years and is; w1dely used |

> J large amounts depos1ted w1th1n the human body can be harm- - .

ful with time ‘since high- 1ntens1ty alpha rad1at1on can 1njure'

living cells, wh1ch can lead to cancer. But cells irradiated by . -
- “alpha particles from human-made plutonium haveé no differ- - .
' ent response than if irradiated with alpha particles from natu- <. . . -
rally occurring radionuclides. In“addition, even though hun-
. dreds of people have been. occupat1onally exposed to-pluto- "
. nium, there are no known cases of plutomum induced injury -
- .or ‘cancer in people ‘ -

f A traccr study.of the metabohsm of Pu 241 in laboratory ani- o

mals was conducted. at the Laboratory for Energy- Related" o

1 - ‘Health Research (LEHR) at UC Davis- from, 1981.t0-1986.
*Pu-241 was chosen for- the study because itisa useful surro+ ‘3:. _—
* . gate for the more potentlally hazardous 1sotopes of pluto—-' _
nium, such as Pa- 239, The purpose of the study was to deter- . L
| mine the behavior (for example, pathways) of fine. part1cles".,._‘\ LR
|, of plutonium deposited in lungs; it was not-a biologicalef- .~
"] fects study. Besides- expenments involving ariimals, several . .

) chem1stry exper1ments were also performed The results of ,:. G
.| the’Pu-241 experiments were summar1zed in the LEHR 1986 D
_-.;Annual Report - > Lt

| ._'Very small amounts (10 0 20 m1crocur1es) of Pu-241 con-- - :
o tamed in'a saline solut1on were placed int the lungs ofafew: L
. selected laboratory animals, mcludlng rats, monkeys and""'__' _
«dogs. - Animals were kept in metabolism.cages to collectall =
‘excreta. unttl the exereted Pu- 241 dropped to neg11g1ble lev-
els. All excreta were analyzed for plutomum The ammals
: ""--'organs were also analyzed for plutonlum SO that all of the
,_plutomum could be accounted , :

_ The experlments began in 1981 in bu11d1ng AH 1 at LEHR o

using .a special chemistry laboratory and metabolism cages.

- Rats and some’ beagles were used when the studies were con-_
| ‘ducted in"’AH-1. All plutomum waste, mcludmg animal exc-
: reta contammg plutomum was collected:for- analy51s Resid- -
L ual cage Washmgs and some low-level liquid. waste were dis- -
posed to the LEHR Imhoff radioactive wastewater treatment
~ .system Records show that a total of about 40 ]J.Cl of Pu- 241 _

. was processed through the Imhoff facility. In 1983 the Pu-

: _241 study moved to-the newly constructed Toxic Pollutant L
| - Health Research Laboratory (TPHRL) bu1ld1ng located at- )
I LE_HR_ Experiménts with'rats and beagles continued in.the
|* TPHRL, but the Pu:-241 experiments involving monkeys

- were performed in a specially” designated facility at the UC -
" Davis Callfornla Reglonal Pr1mate Research Center o

' U.S$. DEPARTMENT OF ENERGY
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o ("CVRP'RC)-, not at LEHR. .All monkey's-'a_mplejs were brought_, -

- to'the TPHRL for processing and analysis. - Radioactive waste

’ wele collected and sent to commercral dlsposal srtes g

e Strict ra'dlatlon safety precautions were taken:in, all phases of -

- ._these studles to protect the investigations, the public, and- the
. -environment, The UC Davrs Office of- Envrronmental Health - -
- -.and Safety (EH&S) and the San Francisco Operatlons Ofﬁce e
-, -of the U.S. Department of Energy were responsible for over-* -

' ""Vseemg the study to ensure compllance with applicable state Lol
and federal regulatlons As with all research. projects ifivolv- _

» " ing'the yse of radioactive materials:at UC Davrs ‘the: experi- o
. merital . protocols ‘and-amount of radroactrvrty used were re- .-
.. 'viewed and. approved by UC Davis EH&S and thie Radlatron S
" Use Commlttee The' approved protocols specrﬂed the: maxx-= R

mum amount of Pu-241 that could be used (15 000 uCi); per- S
_ fsonal safety requlrements for the researchers env1ronmental~;f, R

' -protectron measures, and how the wastes were to be handled i R N T

: - LEHR Cleanup Project R I

" “Maif Stop. ITEH

x "Old Davrs Road

- :"VP[ITENTIM. EHIHH[INMEHTM |MFAﬂTS

= ;‘_-v"Because the amount of Pu 241 USed-va_
ST dts use Was_w 1= controlled the s'mi
- -_ tvlronment or the: pubhc from the study.

" faces of bulldmgs -cageé drams and plumbmg systems havev_j‘«v
‘ “been checked ‘No:Pu- 241 contammatron ‘Has been found in . ‘
T any. of these areas-except for tracés that were' found in a few - Davis, Calrforma 9,5616
- AH- l cage drains- leadmg dlrectly o' the Imhoff" facrllty, e '

" Traces of. Pua24l were: found.in. ‘the sludge that' was in the - e S
_:.‘Davrs Publlc lerary, Reference Desk MRC IR

: '-Imhoff tanks.” “This. sludge was removed in 1992 SOlldlﬁed

. -and shrpped to a radipactive waste site'in Rlchland Washmg—. o
‘_ton To_date, tests “of" sorls ‘around - the tanks and former
plumbmg systems have not ‘indicated ariy envrronmentaL con-’

tammatlon assocrated with. plutomum above average levelsf

‘ ""_present in sorl world—wrde :

Extensrve groundwater testmg ‘at’ and near the former LEHR" .
_faClllty has not shown any ev1dence of contamination that can.
be atfributed to- Pu 241 Addrtronal tests dre planned as part-
“of the: Remedral Investlgatlon/Feas1b1hty Study (RI/FS) cur- .

rently in progress S

‘-CALL

I EHR was small and*: " Davis; €

' ‘__’(916)752 1203

" :(916) 756 2332

s WHERE ERN I GET MURE INFURMMIUN“

* . .and excess plutonium source materials from all experrments .

,lnformatlon on radronuclldes in water and soxl in and

around LEHR has been publrshed in various documents, . -
" such as the Solid Waste Assessment Test (SWAT) Reportf REEEA

for the. Old- Campus Landﬁll (1990) ‘thie DOE: Phase I Re- ° 7
- port (1993), and the Annual Water Momtormg Momtorlng '
Report (1994) . . E

o’r .

LEHR Information Line . (916) 752—8351 i
Jim Littlejohn, DOE - -

Julié MoNeal, UC Dayis =~

Yior

';WRITE

S ¢ terlzatlon at LEHR'has lncluded soreemng or SPC‘_ ,-.': CUM
L clﬁC test g'-for the posslble presence of Pu 241 In addltlonj L

T e testmg soil and. water 4t the site, mtenor and-exterior sur- . F L o
T UC Davrs Shellds lerary, Reserve Desk ,

"'.-;UnlverSlty of California -

315 East 14th Street ' o
"Davis, Callforma 95616
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WHAT IS NITRATE?

Nitrogen is an element essential to living matter. It oceurs
naturally in the environment in soil, water, and air. Nitro-
gen is present in many compounds mcludmg ammonia and
nitrate. :

Ammonia is presert in both human and animal waste.. It can
enter the soil from septic systems, animal enclosures, or-ma-

" nure storage facilities. Microorganisms then convert it to
nitrate. Agriculture is a significant contributor to nitrogen
levels in the soil. To 1mprove crop yields, fertilizers that

» ‘contain mtrogen are applied.to crops. Tl'llS ‘mitrogen is also
converted fo nitrate in the sorl When mote nitrate accumu-
“lates than the: plants growmg in; the soil can use, water from
irrigation and rain can carry it ‘down: through the: soil into

o groundwater by a process -known as leachmg -How fast

leachmg oceurs depends on the type of soil. However this
* process does take time. Scientific stidiés mdlcate that most
- “of the nitrates in regional groundwater are probably- from
crop 1rr1gatron 'water that infiltrated decades ago.

- IIEAll'II Emcrs

Nitrate. itself is relatively nontoxic to Humans. Health prob-
lems assoc1ated with nitrate result prrmarrly after nitrate en-
ters the body by way of mgest1on where bacteria convert
the nitrate to- nitrite (NOZ) Nitrite can cause meéthe-
moglobmemra an oxygen-deficient cond1t1on in blood that
can be expecrally l1fe-threatenmg to infants undet 6 months
of age. ‘It is rarely a problem for healthy older ch1ldren and
adults. -

Once nitrate has been converted to nitrite in the body, other
reactions can_occur that can form compounds called N-
nitrosarnines: Certain N-nitrosamines tested in animals-
have been found fo be carcinogenic. There is no direct evi--
dence that these compounds  are- human - carcinogens.
Though.it is-assumed that exposure to these compounds in-
creases the. risk ‘of cancer in humans, it is unknown how
much of that r1sk is caused by nrtrate-contammated drmkmg
water

The total health risk from increased exposure to nitrates is
difficult to deéterimine because of individual variability in the

conversion of nitrate to nitrite and the subsequent reaction of
nitrite to form other nrtrogen-contammg compounds such as
N-nitrosamines. Furthermore, results from ep1demrologrc
studles that evaluate the long-term effects of the coéxistence
of nitrogen-containing wastes, fertilizers, pestlcldes and
other chemicals in the environment are not yet available. .

As a result of known and potential health effects of nitrate
consumptron the U.S. Environmental Protectioti _Agency
(EPA) and the U.S.-Public Health Service have’ recom-
mended a maximum level of nitrate concentration in drinking
water that they regard as-safe, for human consumptron That'
level'(also called a Maximum Contaminant Level or MCL)

is 10. mrll1grams of n1trate—n1trogen (NO;-N) per’ lrter (lO,
mg/L), or its equivalent of 45 mg/L: of nitrate (NO;). - '

NI I' RATES IN 'I'HE EH\lIIl[IHMEH'I'

A number of studres have found increasing problems with
n1trate in dnnkmg water throughout the U.S. "In the 1980’s,

“surveys by the.U.S. EPA. and the U.S. Geologlcal Survey re-
ported that-up to 6% of the nation’s rural ‘water supplles had
" nitrate levels above the regulatory standard. In the Davis
area, nong¢ of the. mun1c1pal wells are free of nitrates, and sev-
eral mun1c1pal wells_have had. measurements very.near the
- maximum allowable contaminant level for drinking water.

Nltrate levels have generally been increasing in Davis munic-
1pal wells for the last 20 years. Many private domest1c wells
"in-this area are shallower and therefore closer to sources of
“nitrate contarmination. :

There have been detectioiis of nitrate-nitrogen in groundwa-
ter-at LEHR and in the v1cm1ty Over the past few years. of
groundwater samplmg at LEHR, nitrate- mtrogen has been
consistently detected i in ‘most site wells with results. between
2mg/L and 68 mg/L. On campus property adjacent to:LEHR,
concentrations in shallow and slrghtly deeper monitoring
wells range from 2mg/L to 20 mg/L On private property in
the LEHR vicinity;. ‘nitrate_as mtrogen samples have ranged
from 2 nig/L to 38 mg/L. Additional recent data regarding
n1trate measurements in and around Dav1s are shown on the

map (page 2).

U. S. DEPARTMENT OF ENERGY

UNIVERSITY OF CALIFORNIA, DAVIS
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FOR Ml]ﬂli IHF[IRMATII]N'

'CALL S

" LEHR:Information Line ©(916) 752-8351
Jim Littlejohn, DOE (510) 637-1526
Juhe McNeal, UC DaVIS .- (916) 752-3575 ..

or:

WRITE

LEHR. Cleanup PrOJect
.Mail Stop ITEH -
~ Old Davis Road
. Davis, CA 95616

PROECT ARE AyAILABLEFOB REVIEWAT: © - -

- UC Davis- Shellds lerary, Reserve Desk ‘ ( -

‘University of California o

. Davis, California 95616
-"(916) 752-1203 '

Davis Public lerary, Reference Desk
315 East 14th Street ,
- Davis, Callfomla 95616

" (916).756-2332 -

EXPLANATION
’ ° umommunuh .
- Geouridwater <10 mg/L

Q_ -Mdﬂlﬂb-“h
b Groundwater 1910 <20 mo/L

P W«Nmu-uh

|, . WNITRATE IN o ' o
GROUNDWATER :
. WELLS NEAR.

LEHR FACILITY
LEHRARIFS ||
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.0 commonly exists in water Unlike the other natural-forms .-~

o systems and chemrcal reactions.’ It is also used as-a trace;

o ‘¢ls of radiation depend on the amourit of radroactl

= U8 Envrronmental Protection Agency (EPA) estab-.'\‘.::‘

WHAT'S TBlT“]Mn gHey : e f‘from dnnkrng two 11ters (about two quarts) per day per per- U

e -son. “The 4. mrem dose.was chosen because data 1nd1cated

i ‘_ Tntrum (abbrevrated 3H or H 3) is one of the naturally' " that exposure to4 mrem/yr -would not result in.dny’ addi-.,

Lo ._occurrmg forms of the element hydrogen Smce waterf ‘_ .__ff,_ _:t1onal rlsks beyOnd those that are a part of everyday llfe
. ;l_‘conslsts of molecules of hydrogen and oxygen trrtrum_“l S

Jef. hydrogen trltrum is radroactrve The Halflife of tri ,;_':Z_trrtrum is 20 000 pCl/L The resultmg dose from drrnkmg,'-
tium is 12 years which mieans that- half ‘of h '
'“‘found ina source dlsappears in 12 years ' ,' Ang ayear would bel 3 mren. Recently the EPA has’ proposed'
: changrng the rlnkmg water standard (also referred to as-ai’ "
: '?max1mum contam'nant level or MCL) o 60; 000 pC1/L for' v

: .trrtrum to bette conform wrth the 4 mrem/yr dose‘lrmrt S

'.,,-:'.mmum ATI] __nmns L

< and has been commerc1a11y produced for use: in certarn.,_:
nuclear weapons and consumer’ pr ducts_ “Tritium .i§ -
o \wrdely used in: laboratory research to -»study brologrca

,,At UC Davrs tritium was and is's

"'low-level rad1oact1ve wastes ‘containing " fritium were-
egally buried af
Research (LEHR)_)srte High-leve
: p0sed : j_spemal radroactrve wast
Cahforma : B

“fo stydy groundwater flow. Consumer pro cts: such
lumrnous watch. dials and. lumrnous exrt 51gnd ‘often use..
tr1t1um con‘tarmng compounds

drsp,osal sites outs._1d.e,-..'

'Some trttrum—contalmng hqurds from campus research ac-f :

-,__}:-si-f“-umn"n-Errrc‘rs o

: _’.'Human health effects from 1nternal exposure to. low"lev " Davis- wastewater treatment plant according to strict safety

o terial ‘deposited ‘iri the. body, the type of radratr_ ; e fécampus Ofﬁce of Env1ronrnental Health and Safety .
"% chemical form of the’ radrorsotope its half lrfe and the___‘__*l.(
length of trme in the body o

“tritium per year through the plant Thrs is well below the S
o '.‘Calrfomra 11m1tof5 000 mCr & L
o _Recogmzmg the potent1a1 for harmful effects in. 1977 the e ' : ' R
 TRITIOM N unuunnwnrin mm sunmcr wmn AT: ER
- lished drinking water standards to limit the ‘total human - .lEIIII AN“ mc““" SRR :
.radratron dose from all rad1onucl1des to less than 4 mil- .

i The current federal and state drmkrng water standard for' -

P -two quarts of water cortaining 20,000 pCr/L every day for..,-j_ =

] l‘used as.a: tracer in . Y
,ibromwmal research For several’ years prior to: 1975, some S

Laboratory for Energy-Related Health S
ritium -waste. is; dis= o

ivities: have ‘been-and . are ‘still drsposed through the UC S
. limits establrshed by state and-federal regulations. ‘The '

: -_(EH&S) drsposes of approxunately 90 m1llrcur1es (mCi).of . - L

e 11rem per year (mrem/yr) to any organ or; WhOIE body ::—'-_l ~The hlghest level of tr1t1um in water observed at LEHR 1s‘"

Us DEPARTMENTOFENERGY AT e T UNIVERSITYOFCALIFORNIA DAVIs!‘f" FE
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"from momtormg well UCD 13 whlch 1s about 65 feet ;':’ .

" bélow thie ground surface dlrectly next to- and downgradl- N

- ---fent of the old low: level rad10act1ve waste dxsposal areas.

: "The trmum measurement at-well UCD 13 have. ranged' o

'WRITE .
LEHR Cleanup Pr03ect

from:. 20,000.t6 30,000 wC_fl/L prer levels’ of tritium -
(abom 4 300 PCI/L):' have: been detected_ m‘ a slightly. o [~ 2%

- 016) 752 8351':;_: S
10)€37-1526
(916)752:3575.




Abbreviation

B the cost of a site cleanup The agreement describes the actions to be taken at a site | o ‘
~.and may be subject to a public comment period. Unl1ke a consent decree (CD) an TR

'SUPERFUND ABBREVIATIONS and GLOSSARY -

. :_Admi'nistrative Order onfConsent o

A legal agreement between EPA and PRPs whereby PRPs agree to perform or pay'

i AOC does not have to ‘be approved by a _]udge :

e ’Adm1n1strat1ve Record

. N

'A ﬁle that i is mamtamed and contams all 1nformat1on used by the lead agency to'- SRR
" make its decision and sélection of a response act1on ‘under CERCLA This’ ﬁle i
" évailable for public review and is established at or near- the site, usually atoneof . T
. the information repositoties: Also, a dupl1cate ﬁle is held ina central locatlon o

such asa reg1onal or state’ ofﬁce 3

e CD ,:'*Consent Decree

Apphcable or Relevant and Approprlate Requ1rements

PPN

' .»"',_:”,Federal state and looal cleanup standards control standards and other substant1ve' : S
'f'requ1rements cr1ter1a of. l1m1tat1ons pertammg to the propOSed remeldal act1on

A legal document approved and 1ssued by a _]udge that formahzes an agreement‘ ROt
. reached between EPA and. PRPs where PRPs. will perform all ot part of'a . " . - 0
Superfund site. cleanup “The.CD" descrlbes -dctions that PRPs dre requlred to:'; R

o 5'perform and is. sub_]ect to a publ1c comment per1od

Comprehensrve Env1ronmental Response Comnensation and L1ab111tv Act

T _‘.A federal law. passed in. 1980 and modlﬁed in 1986 by the Superfund Amendments"-' ; _-
s ~and Reauthorization Act: (SARA) The Acts’ created a special tax that'goes mto_’ SRR
Uz -a trust. fund, commonly known: as' Superfund to: 1nvest1gate and - clean up -

ST abandoned or uncontrolled hazardous waste s1tes |

. CLP o ' ,‘:-Contract LaboratorV‘Program i

./ -::Laboratorles under contract to EPA that analyze so1l, water and waste Sanlplesf e
" taken from areas at or near Superfund srtes ' y

.Commun1tv Relatrgns P‘l.all Yo

* Formal plan for community-relations activities at-a Superfund site:




s FFA Federal Facllltv Agreement |

S 'A legal agreement between various: agenc1es such as EPA Cahfornla Department- _7“-:»: L }
. _of Tox1c Substances Control and the DOE to undertake cleanups under CERCLA o

B HRS ‘_Hazard Rankrng System B “ | l

L R T pr scormg system used to- evaluate potentlal relatlve I‘lSl(S to pubhc health and the' IR
et environment from releases or threatened relgases of hazardous. substanices. EPA" -
:'l’f'-':::_uses the HRS .to calculate a site score, from’ 0.to 100 ‘based on the actual or .7
P potentlal release of hazardous: substances from a sité through air, soil, surface . .
- wate .or gr’ undwater Thrs score s the prlmary factor ‘used "to’ de01de 1f a: S ‘ U
azardous waste site. should be placed on the NP 3, S-1tes scor1ng 28 5 or. hlgher are e
1dates_ for the NPL RIS SR I D - e

—

PRI

Informatlon Reposrtorv

? - of long-term remedlal\ T :
---_-rresponse EPA 1s requlred to update the NPL at least once a ye__, I T

3 ':'E«L;Operable Um L

o j',These are’ study areas ‘at'a Superfund site that cati be cate rlzed by medla'-_ f»i'
(groundwater soil;-or surface ‘water), by geologlcal snmlarltres or sumlar use or
contents (for example, a landﬁll or underground tanks) » e




PRP

PA -

o . QA/QC Ouahtv Assurance/Oualltv Control

ROD ;{;".._"_Record of Decgswn ', l _' SR

L 'Iﬁeld ‘work -and’ laboratot
e »",'}Superfund srtes meet estabhshed standards

: ' , Remed1al Actlon

A .Remed1al De51g_

:I_'Re'medial Invest ation/Feasibilty

S i_ Potentiallv Responsiblell)-artv -

.-’Ind1v1dual(s) or company(les) such as owners operators transporters or
"+ . generators,’ potentlally respons1ble for, “or. contrlbutlng to, the contarnlnatlon T
 problems-at'a Superfund site. Whenever possrble EPA requrres PRPs, through o
-admrnrstratrve and legal actlons to clean up hazardous waste srtes they have
' '»contamlnated : o '

‘ i, _,The process of collectmg and rev1ew1ng avarlable 1nformat10n about a. known or’.- o
suspected hazardous waste site or release. EPA uses thls 1nformat1on to determ1ne
L 1f the 51te requlres ﬁrrtherstudy L R

oy A system Of procedures checks aud1ts and correctlve actrons used to ensure that‘ SR
__fanalyS1s durlng the 1nvest1gat10n and cleanup Off‘ e

g A pubhc document that explarns whrch cleanup alternatlve(w),~mll be used at NPL_‘__':’ - <
is1tes The ROD s based on 1nformat10n _"d'technlcal_analys1s generated durlng_{— S

o The actual construct1on or nnplementatmn phase that follows the remedlal des1gn SR
L ,‘of the selected cleanup altemauve at-.as1te on the NPL“ L S "

An englneermg phase that follows the ROD when techmcal drawmgs and_ o
o "-."spCCIﬁCa’[lonS are developed for the subsequent remedlal actlon at a 51te on the- N
SONPLLT TR SR SR

I W.-. Vo v" :

\:Invest1gat1ve and" analytlcal stud1es usually performed at the sarne t1me in an o
_ interactive, iterative process. They are intended. to gather data necessary to - ..
determine the type and extent of contamination; establish criteria for cleaning upf e
 the site; identify and screén’ cleanup alternat1ves for remed1al actron and analyze o
= -_.'1n deta11 the. technology and costs of the altemat1ves ' L




T SF _ :‘--.’"Treatment Storage and Drsposal Facﬂrtv

Resource Conservatron and Recoverv Act of 1976 :

:Sugerflmd |

o Remed’ial Resp‘onse

- ::A long~term actlon that stops or substan;tlally reduces a release or threatened S
- release of’ hazardous substances that i is serious, but does not pose an 1mmed1ate. .
o ";threat to publlc health and/or the env1ronment R

L

. ,Removal ACthIl » "

:.;; .An 1mmed1ate actlon taken ovet’ the short-term 6 to 18 months) to- address a
P release or threatened release of hazardous substances AR B

l A federal law that estabhshed a regulatory system to track hazardous substancesf
"'";_from the t1me of generatlon to dLSposal ' T-he law requlres safe and s‘ecure‘ -

R 'The common name used for the CERCLA somettmes referred to as the trust fund

[ Sunerfund Amendments and Reauthorrzatlon Act

- -;-";Modlﬁcatlons to CERCLA enacted m 1986 ', : i

-,-’:'Any bulldrng, structure or. mstallatron where a hazardous substance has been o
- treated, stored, or drsposed TSD fac111t1es are regulated by EPA and states under
the . RCRA : . _

' .g,\wp\at\amnym.doc SN

et




o The Rﬁéi‘nédial Pfoce.s‘é; b

Remedlal 1nvestlgat|on (Rl)

\ 'An assessment of the nature and extent of cmtanmat:on -
and the assoaated heanh ‘and enviconmental 'sks ey

Feas&blhty_ Study (FS) ¥

' eveiopment and ana!ysns of the range of deanup altemahves the

: concurrentty wlth the RI

‘_ )Selectlon of Remedy

5 S

élecﬁon of the remedial altemaQ;ve for the slte Thls step lnd des\

PrOposed Plan

Remedlal Actlon (RA)

: Constmctcon or ather work necessary to B
T implement the remedlal aﬂemahve

Operatlon & Mamtenance (O&M_)‘

o te ensure that the claanup methods are working properly and=

Acﬁvitues oonducfed at.a sﬂe aﬂer a response -action .occurs o

toensure: sne remedy contmues to be. eﬁectxve

,' sIte awordmg 1o the nine-evaliation criteria; usually unde ke <[




TheSuperfundProcesS o

SlteDlscovery "

Prehmmary Assessment (PA)I
__ Sxte lnspecnon (Sl) o

Hazard Ranking Systerm (HRS)/-
‘ ;‘:Nanonal Pr ontles Lxst (NPL) .

Remedy Selecuon/ B
| _-Record of Dec:suon (ROD) »‘

R Remedlal Des:gn (RD)/f :
sl Remedlal Acnon (R

' Closeout/NPL Detetion |




RADIATION AND HUMAN HEALTH

'Radiation is part of our everyday"lives“ Humankind has been exposed to naturally
occurring radioactive materials and direct ionizing radiation from both terrestrlal and -
cosmic. sources since the beglnmng of life on the earth ' '

. We are all exposed to rad1at10n from the sun, and in the atmosphere naturally '
: occurrmg radloactlve materials are present in the earth the houses we live in, and in the
foods we eat. Radioactive gases are mixed i in the air we breathe. Radon a radioactive gas
- emitted from uranium in the earth accounts for more radiation exposure than all other
sources comb1ned Even our own bodies contain naturally occurring elements that are
radioactive. Bones contain rad10act1ve potassmm and radloactlve carbon is found naturally
in body tlssues : :

, The average per capita. effectlve 1on121ng rad1atlon dose in the Umted States (from

all sources exclusive of smoking) is about 360 millirem per year: Approxunately 80% of .
this ¢ exposure ‘about 300 millirem, is from naturally occurring (or "background") sources,
The average U.S. per caplta dose. from ‘cosmic radiation is 27 m1111rem per year or about -

7% ‘of natural background \This. inescapable ‘radiation: exposure is " called. "natural'
.background and it varies from place to-place.. For example, exposure ‘to cosmic rad1atlon _
increases with altitude as’ thereis less atmosphere to absotb the radiation; so populatlons '

at h1gher elevations receive: h1gher cosmic doses. People’ living ‘at Laké Tahoe - receive

about 50 millirem more exposure per year than people llvmg in the Sacrarnento Valley ,

o In add1t1on to natural background rad1atlon there are human-made sources of
rad1atron Medical techmques used in- the d1agn051s and treatment of injury and disease
account for 15% of the average American’ s annual radiation exposure. Another 3% comes

from varicus consumer -products such as televisions, household smoke’ detectors, and

~ luminous watch dlals Less than 1% comes from the nuclear power mdustry or weapons '
testmg o :

| W-hat. Is Radiation and -Ho_w Is It Measu'red?' .
The word radiation is a general term and includes l1ght radio waves, and electric
- fields. There are two types of radlatlon, nomomzmg and ionizing. Light, rad1o waves, and
electric fields are examples .of nonionizing rad1at10ns whose - energies are lower. than
ionizing radiation. They do not affect matter in the same way. In contrast, ionizing
- radiation changes the. phys1cal state of atoms it - str1kes causing them to become
-electrically charged or 1omzed ” o S

UC DAVIS OFFICE OF I*iNllIRONMENTAL HEALTH AND SAFETY : ' APRIL 1995



,Rad:iation and Human Health - . . . . o . - ' I )

- All matter is made up of atoms. The basic parts of atoms are neutrons, protoris,
and electrons. Neutrons and protons form the nucleus of the atom and electrons surround
(orbit) the nucléus. An atom of a part1cu1ar element has a un1que number of protons in

_its nucleus. Certam comb1nat1ons of protons and. neutrons are stable (not rad1oact1ve) ’
When an atom has an unstable combination of neutrons and protons, the atom will decay
(emit rad1at1on) ‘These unstable atoms are called radioisotopes or tadionuclides. As the
atom decays, the amount of radiation decreases The length of time 1t takes for half of the
radloact1v1ty in a source to decay is called the half life. . " : '

| Mam Types of Ionzzzng Radzatton ;

Alpha (a) radrat1on cons1sts of heavy, posmvely charged part1cles emltted by;_'i"
“atoms of - heavy elements such as -uranium and radium and some human-made sources. -
Alpha radiation is. completely absorbed by the outer dead layer of skin’ and is. therefore R
‘not a hazard- out51de the body. Alpha part1c1es can effect1vely be stopped by an 1nert;
matenal such as paper However, if alpha particles enter the body by inhalation or with
~food or water, they can dlrectly expose internal tissues and can ‘be a hazard Rad1urn 226
thorium 228 and uramum 232 are. exarnples of alpha-em1tt1ng radlolsotopes e e

_ Beta (B) rad1atlon (posmvely or. negat1ve1y charged electrons) 1s emitted from the o
- nucleus durmg radloactlve decay. Beta partlcles are more penetrating’ than alpha part1cles. o
~and-can. ‘sometimes’ penetrate the sk1n But like alpha part1cles they are generally more '
‘ rhazardous when inhaled or 1ngested In dir, beta particlés may be stopped by plastic-or .
wood. Carbon 14 and tritium, which are examples of radioisotopes that emit beta part1cles -
‘are naturally produced in the’ env1ronment Other beta-emlttlng rad101sotopes 1nclude
'_plutonlurn 241 and strontlum 90 ' :

Gamma ('y) rays and X—rays are forms of electromagnetlc radlatlon because they
‘have ‘both electric and magnetic properties; Gamma rays, or photons come from the
" nucleus when materials decay. Cobalt.60 emits gamma radiation. X-rays are a result of
. electron removal or rearrangement in-atoms. Gamma and X-ray' radiations are used
frequently in medicine because they can eas11y penetrate the human body Gamma rays
+.and X—rays are stopped by lead or concrete IR

v Neutrons are- heavy, uncharged part1cles that cause ‘the atoms that they str1ke to -
« become 1onlzed Neutrons (n) are’ absorbed by hydrogen—nch materlals such as Wax water, D
or plastic. : . , . Lo

"UC DAVIS OFFICE orfinvmoNMENTAL HEALTH AND SAFETY - o R ... APRIL 1995
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Radiation and Human Health

Raa’iat-z'on Measurements

Radioactivity is measured in the number of drs1ntegrat10ns (nuclear transformat1ons
or decays) a radioactive material undergoes in a certain period of time. The Curie
(abbreviated Ci) is a measurement of the number of radioactive decays occurring in a°
source. There are 37 billion disintegrations per second (dps) in a 1-Curie source. Because
the Curie is a large amount of radioactivity,. fractions of Curies are often used as-units of
measure. These units include the picocurie (pC1) which is one trillionth of a Curie;
microcurie (uCi), which is one m1lllonth of a Curie; and millicurie (mCi), which is one
: thousandth of a Curie. A picocurie yields about two radloactlve d1s1ntegrat10ns per minute. -
When measured in solids (such as soil or sludge) or lquIdS (such as water), the amount -
of rad10act1v1ty is usually expressed in fractions of a Curie per unit of metric weight. For
example, rad10act1ve thorium oceurs naturally in all of the soil and rock on earth at about:
1 picocurie per gram (abbrevrated 1 pCl/g) : ' : ‘

Envzronmental Samplzng Laboratory Analyses

“In env1ronmental sampllng, laboratory methods for analyzrng rad10act1v1ty ina
‘sample include screening -analyses and radlolsotope-specrﬁc analyses. Various kmds of
analytlcal equlpment de31gned to measure the amount of radroactmty are used '

~ Gross: alpha and grossbeta analyses are types of screemng methods A gross alpha
i analy31s provides-a- general measurement of ‘the total’ alpha-emlttlng rad101sotopes in a.
~ sample, but it :does not specrfy which radionuclide is responsible for the rad10act1v1ty o
* Naturally occurrmg uraniumis most often the alpha emitter causing alpha activity in water
~ or soil- samples Gross beta analys1s is 31mllar to gross alpha analysis. It includes all '
sources of beta radiation, and somé gamma radiation may also be detected since it is'a"
component’ in ‘some. radlolsotoplc decays. As with, gross alpha. analysrs th1s method
- provides'a means to determ1ne whether ﬁthher rad101sot0pe-spec1ﬁc analys1s is needed

Rad101s0tope—spec1ﬁc analyses are usually more- complrcated Typlcally, in ‘order
to isolate a specific radionuclide, additional steps are needed. These include the use of
. phy51cal methods such as evaporation or dlstlllatlon or the addition of ceftain chemicals
- to remove the radioisotopes pr10r to analy31s with spec1allzed rad10act1v1ty countlng .
equlpment :

Measuring the amount of radioactivity in water. or soil is not as precise as
measuring the amount of other constltuents such as chemicals or nonradioactive elements.
Since measurements of radioactive decay present some variability, statistical methods are

" . an important part in the analysis and reporting’ of the amount-of radioactivity present. As
~aresult, radiological results are reported with a small uncertainty value, which is usually

UC DaVIs OFFICE OF ENVIRONMENTAL HEALTH AND SAFETY ) - . - APRIL 1995



: Rad__iation,and Human Health , . , - . 4 : l

'symbolized as “+/‘ “on analytical reports. The reported measurement (‘for example 5+/-2

pCi/L) represents an .estimate with a high degree of certainty that the amount. of o ‘ z
radioactivity is somewhere between the resulting values obtained when. adding or o
subtractlng the uncertainty. In this example, the amount would be somewhere between 3+ . :
~and 7. Addrtlonally, a reported detection also takes into account calculations that are ' I
necessary to convert radioactive dlsmtegratlons (dps) to.a concentratron 1n water (pC1/L)' -
or s011 (pCi/g). . o S T v L e : l
" From Radratlon Exposure to Dose
o Damage from radlatlon depends on several factors such as whether the. exposuref‘ F l
~ was from-internal or- external sources, the length of time of exposure, properties of the o
_ chem1cal element itself, the distance from the source, the. radioisotopes half life, and the. S
- type and amount of radiation. ‘The dose of radlatlon is the quantity of radiation received. P I

over .4 certain period- of time. The unit for measuring absorbed. energy as rad1at10n ’
- '-exposure to the human body is the rem (Roentgen Equlvalent Man) S o }

Any radlolsotope can enter the body by 1nha1at10n 1ngest10n or absorptlon through _
'-J-an open wound.-In the  case of an internal exposure any kind of ionizing, radiation can. .~ | ]
~. directly harm hv1ng cells: External radiation. ‘eXposures come: from a’sourcé outside the
body,. such as when a-medical X-ray is: taken In order to cause any bloIOglcal effect, the . ,
} radiation must have enough energy to- penetrate the body. Three factors affect the dOSe_ ST i
that-the individual will ‘réceive: the amount of, time-.the individiial was’ exposed the = -
' ..dlstance from the. source of radlatlon and the amount of sh1e1d1ng between the 1nd1v1dua1 K ,
_andthesourceofradlatlon R LU CNETR I SO e }
The longer a person is expoSed to a source of radlatlon the h1gher the radlatlon R _
= (dose The relatlonshlp between -distance and’ exposure’ is not as: simple because the . R I
; 1nten51ty of radiation falls off very quickly. Thrs is referred to as the inverse square law. - a o
- For example, -if .a' source produces a dose tate to an individual of 1 rem'pet hourata =~ - .
* distance of 1 foot then at twice the distance (2 feet), the dosé rate will be one- ~fourth of i
1 rem per hour or 0 25 Tem, per hour, L1kew1se at'3 feet the rate will be one—mnth of )
» _011 Tem per hour R T S - T i

Radiation' D()se .Perspe'ctive» . [ :

1 rni.llirem One one-thousandth of a rem (wrltten as 0. 001 rem or abbrev1ated . - !‘ J
; : mrem) : - ' '
' 2;5,1.mi11i’rern ‘ o ~ cosmic radlatlon dose to a person on a one- Way ﬂlght from New o l

:York to Los Angeles

v-l_O'mi‘llirem one chest X-ray:usmg modern equipment- | ' ‘ 4 R , o I

e
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- 25 millirem yearly exposure limit set by the U. S Envrronmental Protectron
. Agency for people who live near- nuclear power plants

60-80 mill_irem ' 'average yearly rad1at10n dose from cosmic rad1atron to people who
L live in the Rocky Mountam States

83 millirem ’ estlmate of the largest dose any off-site person could have recerved :
' : from the Three Mlle Island accident

100 millirem .~ yearly. limit from - all sources. of human-made rad1at1on. :

(non-radiation worker) set by the Nuclear Regulatory Comm1ss1on
(NRC) and: DOE : :
. 160 millirem yearly dose to - the average ﬂ1ght crew members from cosm1c '
' rad1at1on : _

' 300 millirem - average yearly dose fo people in the U. S (background rad1at1on) ;
5 tem - , | yearly 11m1t for radrat1on workers set by the NRC (external and'

: A1nternal) R : : : -

25rem . US. EPA guideline for voluntary maximum rad1at10n dose to

‘emergency - workers “for - nonhfesavmg work during a reactor
> _.emergency (assumed to be a once- 1n-a-11fet1me event)

7S rem - _ 'U S EPA gu1de11ne for max1mum rad1at1on dose to emergency‘
workers VOlunteermg for l1fesav1ng work -

" Can Radlatlon by Harmful" ‘

There are no known, health effects assoc1ated Wlth the exposure of ‘people: to
jonizing radiation at levels equal to or below the levels of notmal natural background
exposures: States and cities in the U.S: with higher natural background have been found .

- to have lower cancer rates than"states or. cities wit'thWer backgro'und'

An average of 1, 800 people in every 10 000 d1e from cancer each year. If all'
10,000 people received-1 rem each as a single exposure, we would expect 1 ‘additional
person to die of cancer. However it is not poss1ble to tell: whlch of the 1,801 fatal cancers -
~was caused by the rad1at1on ‘ :
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FOR MORE INFORMATION,

 published references include:
Bushberg, Jerrold T. (1994). The Essential Physics of Medical Imaging.
Cember, Hennan (1992). Introduction to Health Phy&,ics.

" Committee on the Biological Effects of Iomzmg Radiation (1990) Health Effects of Exposure toLow Levels
of lomztng Radzatton BEIR V.

’Elsenbud, Meml (1987) Envtronmental Radioactivity.

National Council on Radiation Protectlon ( 1987) Exposure of the Populatton of the United States and :
. Canada from Natural Background Radzatzon NCRP Report No. 94.

Us. Env1ronmental Protectlon Agency, Office of Radiation Programs (1993) Envtronmental Radtatton
Data Report No. 67, 4()2-R-93 019. : -

-or wrlte or -call- :
Radiation Safety Officer, . .
Ofﬁcé of Environmental Health and Safety
Umver51ty of California, Dav1s o
Davis, CA 95616

. 916-75251.493 "

“UC DAVIS OFFICE OF ENVIRONMENTAL HEALTH AND SAFETY - o . ; - CAPRIL1995
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" U.S.DEPARTMENT OF ENERGY ~© .~ " UNIVERSITY OF CALIFORNIA, DAVIS =

LEHR SLUDGE DISPOSAL TO BEGIN
: ,'An ‘Update e

o '._PROCESS

B :.Smce September 1991 a contractor hrred by the us.:’
.,Department of Energy (Chem-Nuclear Environmental )
-Semces Inc based i, § South Carohna) has beerr

*Approxlmately 34, 000 gallons of low—level radloactr e
‘sludge and ‘water: which has been - pumped from
:underground storage tanks treated: and packaged, is
ein, sbrpped from the former Laboratory for Energy

| ive-waste:-of =research ammals used fo study". :
t e;rhealth 'effects of exposure to low-ievel radlatron

Durmg the secotid transport phase, the remammg 200'
drums and two steel containers will be removed from
dge " " LEHR and" transported to the DOE Hanford site forﬂ_,_ 3
'penodlcally' moved from the tanks and shrp e T '-.5¢sposal All'sludge processing work, transportation, - -
licensed low-level radioactive waste sité. “This. dlsposal';[ .- and equrpment removal is, expected to be complete by' -
:operatlon will complete the drsposal of the. sludge L mld-March : - R SR
-faccumulated durmg the last few years of the study R :




CALL

LEHR
Informatlon me
(916) 752 8351




_' USDEPARTMENTOFENERGY Cow. 1o, UNIVERSITY OF CALIFORNIA, DAVIS -

LEHZR SLUDGE DISPOSAL
- dn Overvzew SRR

_..LM

< Durmg thc ﬁrst week in Scptcmber acontractor hlrcd S

.by:the US. Dcpartmcnt of: Energy, (Chcm-Nudear AU
- EnvxronmentalScmces, Inc bascd mSouthCarolma)", SRR
the' former Laboratory for’ Encrgy-Rclatcd Health i will mark - o :
:Rcsearch (LEHR) sxte begmnmg in: early- Scptcmbcr: . -opératiot







- . operation of the Cobalt 60 (Co-60) .- irradiator: )
irradiator was used from 1970 to 1985 for outdoor irradiation

U.S. DEPARTMENT OF ENERGY

UNIVERSITY OF CALIFORNIA, DAVIS B

COBALT 60 DOSE RECONSTRUCI‘ION STUDY
"An Overview

. -
The purpose. of the study was to evaluate potential radiation
doses to-UC Davis employees, students and volunteers who'
-worked in the vicinity of the former Laboratory for Energy-

Related Health Research (LEHR) during the.period of outdoor
The Co-60

' studles and for indoor irradiation studies until 1987. -

1

- WHAT?
The Co-60 1rrad1ator facility, located at LEHR south of the -
- University- of - Calrforma Davis (UC Davis) campus, was an "

indoor-outdoor gamma-irradiation facility designed to study the

cffects of low level continuous whole body radiation exposure to -
The LEHR site was. operated for the U.S. - |
- Department of Energy (DOE) by UC Davis from 1970 to 1987 . .
.. to'study the effects of continuous Cobalt 60 radlatlon exposure.

- on-beagles. ‘The last.-outdoor radiation exposure ‘experiment at -
the Co-60 Irradiator Facrhty was completed in October 1985. At -
_ that time - the Co-60 - irradiator “ceased . outdoor radiation™ -
- experlmentatlon The xrradrator continued operation exclusrvely- ;

for indoor radiation’ experunents until 1987.- In 1988 the Cobalt '

. b0 1rrad1ator ‘was formally put ‘in safe storage : ‘

research ammals

hough dlrect eXposure to the outdoor portron of the rrradlator "
beam was. controlléd to within ‘a . fenced area, envrronmental
" ‘monitoring “data .show that low-level indirect radiation. was.
- pr,esent outside the fence perimeter. This indirect radiation was .
" due to. the photons- (radlatron) emitted from the irradiator

undergomg multlple scattermg in the. air and on the: ground

. HOW? , g :
‘ Determmatlon of the potential radiation dose was performed by

sophlstlcated computer madeling programs ‘using:
f‘ Radratron monitoring data- taken from various. locations at -
*. LEHR and nearby environs from 1970 to 1985 (the period
" of outdoor radratlon use) to determme radiation exposure.
rates :

;. Data from the actual irradiator use’ logs to determine the
: periods of time the radiation‘ was exposed to the o‘utdo‘or‘s- :

' Constructron and operatmg speclﬁcatlons of the rrradrator‘ E
" and Co-60 ' sealed source to determine the: radratlon
charactenstlcs and

Estrmates of time 1nd1v1duals worked/ hved m ‘nearby. o
locatlons to determine the maximum and average annual‘ '
resldence time (occupancy) for those areas. :

RESULTS:

PART I, RECONSTRUCTION. OF DOSE TO THE
NEIGHBORING GENERAL PUBLIC (March 1991) .
This study showed that potential dose to the public from the Co- '
60 irradiator was well below all regulatory limits. :

, For an individual lrvmg in the closest resrdence 24 hrs/ day, 365

days/yr the maximum: annual dose, in addition to natural-"
background, was 1. 6 mrem.* . -

- " For an indmdual present (ﬁshmg) at South Fork of Putah Creek

for 5 hrs/wk, 52 wks/yr, the’ maximum annual dose, in addmon_ c

S to natural background, was 11 mrem.

PART II RECONSTRUCTION OF DOSE 10 UCD»
EMPLOYEES, STUDENTS AND VOLUNTEERS (May 1991). - .
This study showed that the potential- dose to UC Davis staff, -
students and volunteers who worked in the vicinity of LEHR

- was below. the regulatory limits in place dur1ng the perrod of the s
: xrradrator s outdoor operatlon : :

Natural Background Radratron

- For an 1nd1v1dual lrvmg in the Central Valley contmuously for -

 one year, the natural background ranges from 110-150 mrem, -
excluding -radon. If contributions ‘from radon in .air ‘are -

_included, thetotal - natural background radratlon ‘dose. is
approxrmately 310 mrem. All subsequent data and- limits
mentioned below are in excess of natural radratronv .
background ' o

The Jlargest potentlal anriual radratron dose was 360 mrem for a .

- few individuals: re51dmg ih a traier at the Raptor Center 24 -
‘hours per day for approxrmately 1 year L S

The study also calculated annual radlatlon doses to employees
and volunteers at other locations near LEHR. The study -

 calculated the annual radiation dose to Raptor Center staff.as

200 mrem for 30 hours per week and Raptor Center volunteers

_.as 94 mrem for 14 hours per week. For the Animal Resourees -

. Services area, known as the Goat Facility since 1981, the annual
‘radiation dose ‘was 220 mrem for 50 hours per week The .

annual radxatron dose was calculated as 190-mrem for rsolatlon .

building areas for 7 houirs per y week The annual radiation dose

" calculated for LEHR site bulldmgs Equine Researchi facility and

Comparatlve Oncology area ranged from 13 to 34 mrem based

: »’ on 50 hours per week, 50 weeks per year.

"A MILLIREM (mreém) IS A'UNIT OF RADIATION DOSE.

May 199]



' RELATIONSHIP TO RISK.

In 1990, The Natronal Academy of Science issued a report -
(BEIR V) on radiation risk. The report noted that the primary
- effect from. low level radiation . exposure " is cancer -and
determined that for every 100,000 people exposed to 1000 mrem -

~for one year an additional 81 people may get cancer.

VThe Amencan Cancer Soc1ety estlmates that the lifetime chanice
of cancer from all causes is 18,000 out-of 100,000 people. Using
‘the BEIR V risk_ estimate, below are ‘calculated the excess

lifetime cancer risk for each year of exposure for the locations -

-noted.
. o foetrme Excess Cancer Rrsk
Location o - per Year of Exposure
" Trailer Occupants ©29.in 100,000
Raptor Center Staff 16 in 100,000
Raptor Center Volunteers - 8 in 100, OOO
Goat Facility Area 18 in 100,000 -
Isolation Building - 15 in 100,000

"'LEHR Site, Equine Research

1.to 3 in 100,000
Facnhty, Comparatave Oncology Area S

REGULATORY LlMlTS

. The current annual Cahforma State Regulatory lrmlt for
members-of the general public is 500 mrem. The current annualﬁ '
'DOE limit to.the general public is 100 mrem, Dunng the time

of ontdoor. irradiator operation (1970-1985),V the annual

- regulatory limit (California Slate and DOE) to. the generalu o

'fpubllc was. 500 mrem.

-wnm novi‘cm 'MO-RE momnom |

To gct addmonal mformauon or 10 request coples of
" the’ repons, plcase .

CCALL: or . MWRITE:"

~ Cobalt 60 Information hnc . €obalt 60 Study -
(916) 7528351 . Bavironmeatal Health & Safety|
. " 'TB-30, UC Davis

Davis, CA 95616

COPIES OF THE COBALT 60 DOSE
RECONSTRUCTION REPORT WILL BE
AVAHABLE FOR REV]EW A'l‘

- UC Davrs Shlclds Ijbrarv Rc.scrvc Dmk
"| University’of California -

| Davis, CA 95616

| eomzs

‘Davis - Puhhc Librarv Reference D(sk
- 315Bast 14th St - .

Davis, CA 95616 - -

M 19pm-

TW . 10am9pm
"ThF  i0am-6 pm

Sat 10 am-S pm

(916) 756-2332

PRESENT STATUS AND FUTURE PLANS

~The Co-60 irradiator has been shut down for outdoor uradratlon l

research since 1985 and indoor irradiation since 1987. The
irradiator is. no longer used for research and will be disposed -~ -
as radioactive waste.. ‘. z

MAP OF THE LEHR STUDY AREA S i
“UCDavs . UG Davis o ;
Comparative Onocotogy . J Equirie Center v
{  uc Davis B I

1 ARSArea/ :

| Goat .. ,
| Faciny l q
G Y : . o

TEd sam :
1 [ Se=tratter §75-1976) |

Lo W ucoavs
. = AT é -~ Raptor -
n | ! Cente
North Levee Road . e ol
| . Old Davis Roag ' | " Isotation P
Cae e s : -7 Buildings < ST

o PiaanCreek 1

K T N All-areas shown R '

.o+ |in approximate | ‘

: lo_catlons

The LEHR Slte is located approx:lmately one mrle south of the j

mam uC Daws Campus

0]

Date: May 2, 1991 coballm;bro

 May 1991 | |




UNIVERSITY OF CALIFORNIA AT DAVIS

DEPARTMENT OF ENERGY

COBALT 60 DOSE RECONSTRUCTION STUDY f

An 0vervzew March ]99]

The purpose of the study is to evaluate potentral radratron doses'
t the general public and UC Davis. employees, studerits; and - © :
v unteers from the operation of the Cobalt 60 uradlator durmg RS

the years 1970-1985 of 0perat10n .

~ovtdoor radiation exposure. expenments were: conductedvat th
A ility 'to study the effécts. of continuous radiation exposure

;‘h.,agl .- The final outdoor radiation- expoSure experiment.at’ the.:
<0 Irradiator. Facility was conducted in October 1985 after-

N A the source was shut down '

;Although drrect exposure to the outdoor portron of the

......

i 1d1ator undergomg multrple scatterlng in the au‘ and on the; ’

g, Jund.

W

_f-‘sr"\hxsucated computer modelrng programs using;

'nearby environs Erom 1970 to- 1985 at Vanous: E -
g 'locatrons, . R

: 'Data from’ the actual rrradrator use logs to -
[ determme the penods of -time the. radiation .~ -
L vsource was exposed to the outdoors B

'Constructron and 0pe'ratmg_»specxﬁ'catrons" of
“the irradiator=and Co-60: sealed. source to.
determine- the radratron ﬁeld characterrstrcs
.‘A.and

: Estrmatm of time individuals worked/hved in’ B
nearby locations ‘to determine the maximum .

and average annual resrdence time (occupancy)' T

. for those areas

".The Co-60 irradiator facility, located at the former Laboratory . * -
f Energy-Related Health - Reséarch ~ (LEHR) - near. the:

R uverSIty of ‘California,” Davis :(UC -Davis) campus, was an "

: mdoor-outdoor gamma uradratron facility designed to study the S
‘€™ ects of low' level” continuous  whole body exposure to .-
‘r mimals: | ~The LEHR site. was operated for -the. U:S:. =
.-_\Department of Energy (DOE) by UC Davis: From 1970 to 1985

o *Radratron momtonng data taken at LEHR and o

" AVAILABLE RESULTS:

= PART I, RECONSTRUCTION OF DOSE TO THE.
o NEIGHBORING GENERAL PUBLIC S

: ;Thls study, now completed, showed: that potentlal dose o the -
. pubhc from the Co—60 uradrator was well below. all regulatory_ o

lumts

For an: mdrwdual hvmg in the Central Valley coutmuously for |

- one year, ‘the nattiral backgr()und ranges from 110-150 mrem’,”
- excludmg radon. If contributions from radon in air are mcluded S
- the total. natural background radratron dose is approxrmately 310 '

mrlhrem )

e A mrlhrem (mrem) is a umt of radratron dose

:'_“For an mdrvrdual hvmg in the closest resrdence 24 hrs/day, 365 "
. ~days/yr’ the ‘maximum annual dose, in’ addmon to natural A
n fbackground, is: L 6 mrem. . - .

< ‘For an’ mdmdual present (ﬁshmg) at South Fork of Putah Creek E
7 for’s hrs/wk, 52 wks/yr, the maxnnum annual dose, in addrtron e
"t-1m was controlled to ‘within-a " fenced: area, envxronmcntal-» i to narural background, rs,all mrem, N S
1 )mtor‘mg data show that low-level mdrrect radratlon exposure =~ - a : s
2rates were present outsrde the fence penmeter Thrs mdrrectf R The current annual DOE regulatory hmrts to the general pubhc,“i-_j_‘.
. in excess of natiiral background, is 100 mrem. During the time
" of‘irradiator operation (1970-1985) the annial regulatory limit -
" to the general pubhc, in excess of natural background radratron

‘was 500 mrem

' o L : : Status of the Report and Future Plans for the Irra 1ator '_

-‘Determmatron of the potentral radxatron dose is performed by' St R
STl PART L RECONSIRUCHON OF DOSE TO UCD .

* EMPLOYEES STUDENTS AND VOLUNYEERS

S 'I‘hrs study evaluates the' potentral radratron dose to UC Davis .’
- .-employees,’ students, and volunteers workmg near the LEHR"
.+ facility. The results of this study will be avallable in late
- May, 1991 ‘ . ol :

. TheCo—6Orrrad1at0rhasbeen shut down for outdoor madratrou .
_research since 1985. The ‘irradiator.is no longer used for’

research and wrll be transferred or: dlsposed of as radroactrve

-,waste



EHR Sste : : i '
Areas mc(uded in"the: cobajt-eo outdoor fadlauon exposure study

WHERE DO I GET MORE INFORMATION?
” To gcradditional-infordxation, plca.se_:'

CARL: . WRITE:
- Cabalt 60 Informatxon Line" ' "Cobalt 60 Smdy

T TB30,UCDavis
.'_'or_‘- L N ': Davns,CA95616

; COPIES OF: THE COBALT 60 DOSE
"'_'RECONS' TRUCTION REPORT WILL BE o
: AVA[LAB LE FOR REVIEW AT: '

UC Dvis Shields Librai Reserve Desk
Umversuy of Cahfonua : .

| Davis; ca 95616 .
- 016) 7521203, .
o

: -vDavxs Pubhc L:brag!, Rel'erence Desk R R ST
: -"315Eastl4(hS(. R et B T

. ‘(916) 75243351 7 Environmental Health & Safety‘

o Davis |
Road T~

» ] Sout:h Farm F eld 'Area
Homes s :

] *:(916) 756-2332

Dalc: 3/26/91 co60hand out

.,‘v,

Cobalt 60 Study SRR S
Enwronmental Health and Safety S
TB30. ) Tt
Umversxty of Cah Q REEE
Dav1s, Callforma 95616




; ;”_'Feb-frua'rfy 251991

FACT SHEET
R ON THE LEHR COBALT 60 (Co- 60) D
IRRADIATOR DOSE RECONSTRUCTI.N STUDY o

. Purpose of the Study

f.-_."The Co 60 |rradrator was. used from the early 1970s to 1985 ‘fo perform outdoor io"‘f' evel _ 7
radratron experrments The: purpose of the dose reconstructron study was. to. eva|uate potentral:
radlatron exposures from the operatron of the |rrad|ator L R

FrndmLof the Studi

: ;»»:T.', ; For an mdrvrdual Irvmg in the farmhouse 24 hrs/day 365 days/yr the maxrmum annual s
e dose m addrtron to natural backgr und is1.6 mrem DR Pl

: fishing at_South Fork of Putah Creek for 5:hi -s/wk for 52_.___:_‘.'.
i addrtlon to natural background rs 11 or &1 '

"'_',:f” _For an’ rndlvrdual staymg
e weeks/yr the. maxrmum annual dose

N Farmhouses
. '-(Resrdences’)

. P_rrvate Farm Frelds 300t S L e Jo‘-hrlwéekj L A9 mremlyr
South of the southern’ levee.f--. T T T B I s P R AR
of Putah Creek)" T U AU I AP S L R
2 'riv’até*Fa‘rm;‘Field C 000 ftST L AOhiiweek o e B mremlyr oo
;"(N rth of the southern levee. T T T T T D T et TR
of Putah Creek)

South Fork of Putah Creek f S 7w ¢ Showeek A1 mremiyr R

16 mremlyr

- ._'. '.__.:_(oVéT)'- | SRR



i Bacquound Radlatlon and Relatlonshlp to Standards T e e T !

f\".-The foHowmg actlvmes or sou10es contrlbute to a radlatlon dose

Dose

SPETR Actmt, /Source - L » B
Natural background radlatlon Central Valley ©100- 150 mrem/yr X I
0 : L : : ’ .;(excludlng radon)_ < TR
R 65 - 250 mremlyr -“t'»‘“/
s (excludlng radc g

e (916) 752 8351
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Where is 1t" ’

. -RadJatJon is part of our. everyday hves We are all exposed to. radxatron from the sun, and in the,
& atmosphere natxlrally occurring: radloactlve matenals aré present in the earth;. the: house we live in, and "~
the foods we consume. Radioactive gases are imixed in the air ‘we breathe; and- ever. our own. bodxes -

‘ _contain naturally occurrmg ¢lements which are radloactlve ThlS mescapable radlatron exposure is ca]led S : L

o natural background" : and 1t vanes from placc to place '_

; ',We create and use sources of radxatlon for medxcal uses m the dlagnosrs and treatmtent of mjury and T
dlsease - R -

What |s |t" S

All matter is 'made upof ,atoms. s -of - :
. Neutrons and protons form the nucleus of the atom and electrous surround (orblt) th nueleus

S e -.Certam combrnatlons of protons and neutrons‘ v A »
Ca unstable combmatron of neutrons and, protons, the- atom wxll decay (emrt radratlon) These unstable :
v _ atoms are called radxorsotopes o : - . S

) Alpha Radlatlon conslsts of heavy posrtrvely charged partrcles ex:mtted by atoms of heavy elements such ' o

as uranjum and radium (naturally ocourring) and some human-made sources.- Alplia radiation 8 .

. completely absorbed by the outer dead layer of skin'and is therefore ot a hazard outside the body B { SRR

< it is taken iato. the body by mhalatton or vnth food or water lt mn expose mternal trssues drrectly and:_ R
e ,canbeahazard , R o S

B : Beta Radlatxons (posrtlvely. : negatrvely charged electr" , : L
: -'These are more penetrating than -alphas and can sometlmes penetrate the skm1 but Lil efalphas, they are.
.generally more hazardous when mhaled or. mgested o : e
- ! : . Z;In air, betas may. be stopped by plastlc or woo¢ Carbon 14 (“C), whxch rs an example of a radroxsotope‘ PR
A I that emits’ beta partlcles, is. naturally produced in. the atmosphere ‘_’ R L _ R



: "_.Gamma and X rays arc forms of elcctromagncnc radlatlons because thcy have both clectnc and R {
< 'magnctxc propcrtles Gamma rays or photons come* from the nuclcus when matcnals decay and x-rays' U SRS R
- are a result of clectrou removal or: rcarrangemcnt in atoms. - Gamma ‘and x—ray radxatxons are uscd SR SR

G frcqucnﬂy in medlcmc bccausc thc‘y can casﬂy penctratc thc human body SR C T I l

Neutrons are hcavy, uncharged partxclcs whlch cause 1omzat10ns mducctly in t!hc atoms whxch thcy stnkc T

From Radlatlon Expdsﬂre ta Dose

L >‘Thc damagc from radlatxon dcpcnds on several factors wc wrll d:scuss, such ‘as whcthc 'thc cxposure'; 1
- was, from intérnal or cxt(:rnal sotrces.” The unit for measuring absorbed e as di 'on cxposure TR
.consrdenng all factors is thc Rem (Rocntgen Eqmvalent Man) o Lo

External Exnosure

-nds on’ thc followmg factors

‘ -'Thc amount dcposxted into thc body'
. The-type of radiation cmltted' v
. . The kind of element; -~ - ' SRy
* . The half-life of the' lsotopc (how fast it decays=
Thc length of nmc in thc body LT

Y .',.‘Genetw dlsordcrs in offspnng arc estlmatcd as follows. ASSume alf rcm dos '_.lro thc spcrm of 1 mllhoni{;, e L
. fathers or the eggs of 1 millibn-mothers, This ddse may prodiicé: ‘between:5 and 75 sérious genetic . ¢ )

- illaesses per 1 million live births. Add this to the 90,000 genetic illnesses expected among any Imillion .~ - - |

"+ live births. Thus,-a'1 rem dose plus the normal mcxdcncc ratc w0uld result in 90,005 genctlc x]lneSScs, S e
foreachlmﬂhonhvcbuths ST G e T s e T ‘




. Radiation Dose Perspective

1 mlllrremdose One one-tho;usa- ) 'n' d"t'.h'of‘:a rem:‘ vv '

- '.’llisz.niilli'm:lﬁfdolse: o N Cosmrc radratmn dose to a pcrson ona one waY ﬂlght from New T
Lo Yorkto > Los Angeles. | o

o 10 mrlhrem dose One chest x-ray usmg modem equlpment

o Yearly exposurc hmrt set by the Envrronmental Protecuon Agency for 8 :_ .. . e

S e a8 millivem doses Y
G e T o ”people who hve near nuclear power plants

' 60- 80mllliremdose . o Average yearly radlatlon dose from cosmrc radratlon to people who}"'l-:
R "_hVe, in- the Rocky Mountam States LT : T

o 83 mrlhremdose. ' The estlmate of the largest dose any off-stte person could have
e e e T "’_recerved from the Tl.u'ee Mlle Isl j d‘accldent - .

160m|lhrem dose: - carly dose to the average flrght crew member from cosmrc radratxon

early hmrt from all sources of human .made radia
».fworker) set by the Nuclear Regulatory Com ' "ssron :

R workers for. rion- hfesavmg work durmg a rcactor
..j,:;.Assumedtobeaonce-m-'_‘" time | AN

SRS : \;:-voluntcenng’for hfesawng work

. '--'Radrat I Dose Eﬂ‘ects Low Exnosure e

- "'.The effects of radratron are erther prompt" or "delayed" Prompt effects occur wrtlnn the first several S
. weeks after exposure andde ayed effects occur over many years. Prompt effects include hair loss, severe,‘; O

. loss of appetite, bleedmg, mcreased risk: ‘of ‘infections, and death. The delayed effects are. cancer m, L

o 'exposed mdrvrduals and genetlc ﬂlness in therr desccndants . L 3 ‘

N : ;People dlffcr in thcu rcsponse t° lugh CXposures of rad1atxon. For small exposures, we know much less_
about long Lerm effects l!ke genetrc changes, sowe, estrmate these effects based on what is known about 1

{'-Thrs mformatlon is baSed on known cases of hrgh exposures dehvered quncldy ow:r the whole body."r'- S ‘. 1;-"»'

50 200 renmi: At the lower end of thls range the radxatron s1cknesssymptoms of natsea and vomrtmg;. Fal T
- . are delayed as'much as a few weeks. If they Gecur, they are mild and last a short time:

" There'is.some. reductron of the wlnte hlood cells wlnch can cause some. mcreased nsk

from mfectxons. ' : : L




o .As thc dosc mcreases, thc symptoms arc mozc severe .and: appear sooner. At the - IR
. upper end, hairloss and severe diarrhea are likely as well. The reduction in the white " S 5
" blood count is worse. The: threat. of infection is grcater Fewer red blood célls form, = - . .
i 'rcsultmg in anemia. Without medical carc ‘a small pcrcentage of thosc cxposed atthe = 7
+* -upper end of this range may die. R |

- 200 - 500 n_:mi ~As the dosc mcreascs, alI symptoms appear sooner and dre more Severe. _The number SR
7. F i of white blood cells is greatly réduced. The bone marrow loses its- ablllty tomakemew. . ¢ {
" blood cells. “Without medical treatment, about half of the’ peoplc exposcd to400rem. - - :
- owill die w1thm cheral wccks Death is ﬁrom a combination of dehydratxon, mfecnon, f
o and scverc ancmla. Propcr mcdxcal carc can reducc the death ratc R '

= 500-600rem. Inthxs range, the symptoms bcgm wmhm thc ﬁrst day a_nd are,cxtrcme Abovc theg e
Lo e pper: en_d' fthe do “rang image. ‘ the in
_ ,mcrcascd nsk of mfectxon,- dxarrhea, and dehydratxen. A]l whlte blood ccils are kxllcd S

» »“.’»5/91 T e T e e T e e e S e Ty ]
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" Chloroform is a chemrcal compound that is part ofa group _ - s

- called volatile organic compounds (abbreviated-as VOC)

. - These compounds quickly evaporate at room, temperatures a.
: pall of water containing- volatile compounds left out in the

sun-will soon lose the compounds through- evaporatiot.

Chlorofonn has one of the snnplest chiemical structures of -~

* the chlormated hydrocarbOns its formula is CHCl,, wh1ch

[ - means it consists of one carbon atom, o‘ne hydrogen ‘atom, ": -
.~ and.three chlorme atoms. It is'an important industrial solvent *
. used in-many manufacturmg processes One method of pro- i

" dueing it is the careful chlorination of methane gas *

. (chemical formula CHy): In this process, three chilprine’ o
;... atoms replace three of the hydrogen atoms. It is thls chémi: ;' I
‘cal stricture that- gives chloroform its correct chem1ca1 name - -

, - trzchloromethane (read as tri- chloro-methane)

- Chlorofotm belongs to the famlly of trxhalomethanes These ‘j“,_
S dre compounds of methane that have Had three of the: hydro-‘."
gen. atoms replaced by halogen atoms (ﬂuorme ‘bromiine, . '

chlorme and iodine are the halogen elements) leferent

0% combinations of thé halogens on each carbon atom are pos-.’

" sible: for example dtbromochloromethane (read as . L
o 'dtbromo—chloro-methane) has two bromine: and one chlorme A
atoms bonded to the carbon atom. » :

A

. -'.-,Al’though spe01ﬁcally manufactured in great quantlty for in< "
- “dustrial purposes, chloroform is also undesirably generated A

" as a result of the chlorination of drinking water: Prior tothe. . .|~
o early 1900 s, water-borne dlseases such as cholera typhord )

1 .Umted States klllmg a percentage of the populatron each

. 'year The 1ntroductlon of chlorine treatment of drmkmg was o
* ter has almost completely controlled these’ diseases, andhas - |
“ since become the treatment of choice for most watet supph- S

ers. Uiifortunately, chloroform and other mhalomethane

_ byproduects are formed when the-added chlorine reacts with
.. organic matter in the water. The amount of chloroform gen- - |
7 erated in drmkmg water varies regionally due to- dlfferences. b
- in quality of source water and in treatment methods; the av- '_ .
- erage value.for systems using chlorination is 20 ug/L |

- (mlcrograms of chloroform per liter of water), compared to o

~ one of the highest, Miami, at31 1 ug/L

. Chloroform is also a crroundwater contaminant ofteri.associ- -

- ated with old landfills. It forms by the interaction of dis-
arded chlorinated products on decaymg orgamc matter It

» 'then leaches to’ groundwater by rainwater. percolatmg _
a through the lanidfill. ‘Also, since chloroform has been ama-.
* jorindustrial product for over a century, it is likely: that con-
. centrated waste chloroform has been discarded into many
' old landﬁlls

| IIEAlTII EFFEGTS llNII IIEEIILATOIIY FIIAMEW(IIII(

: Chloroform was once wldely used as an anesthetlc but due

- to its toxic effects at high dose leveéls on the liver and kid-
. neys this use has been practlcally dlscontmued In concen— :
‘frated form; it is cla551ﬁed as-a‘hurhan porson and very hrgh "

dose levels of ingestion and inhalation can cause severe

‘_heart k1dney, and liver damage, and even death Chloro- o
"~ form has been shown to be carcinogenic, as well as terato- . :
' .genic (causing reproductlve harm), in ammals but there'is = »
© 1o direct evidence that it is'a humar carcinogen or térato- ..
- _gen. Due to the mconclusrve human data; the U:S. Environ- L "
""'mental Protectlon Agency (EPA) has classrﬁed it only as a.
: p0551ble human carcmogen ’ :

Tox1cologlcal research ‘on thie human long-term chromc ef-
" fects of low | doses of chioroform; siich as. those’ fourd'in
B drmkmg water has also proved inconclusive. Epldemlologr- R
| cal comparlsons of human populatlons drinking chlormated T il
.. “versus'non-chlorinated water have net demonstrated any .
correlatlon of mcreased cancer risk w1th drmkmg chlorl-
g ;.nated water Al major study by:Jorgenson of rats’ and mice." i
».-given chloroform-laced water showed: mcreased tumeor’ for- R

mationi in the rats only at dose levels above 1,800,000 ug/L

i only, treated mice showed no. ¢ffects. Research is ongomg to. o
o {conclusrvely determme the human carcinogenicity of chlo- S

roform and-its low: dose level risks, but current studies ap--

‘pear:to’ indicate: that there is no. srgmﬁcant human health - _
- tisks to ingesting water contammg the low: levels of chloro- o
. form that, result from the chlormatlon process :

Because of the varlable ammal research results drfferent

pubhc agenciés have extrapolated dlfferent human cancer .
risk estimates. The U.S. EPA Integrated Risk Information-

System correlates a1 in. 106 (réad as one in-one mtllzon)
“cancer risk with a 6 ug/L chloroform concentratlon in water. -
- The EPA’s Ofﬁce of Water Regulations and Standards cor- .
: . ‘relates the same. rlsk with 2 0.2 ug/L concentration, while
* the California EPA calculates a level of 1.1 ug/L for thls ,
.rlsk level. These cancer risk estimates are typically calcu-. -
~lated using the reference standards of a 70 kg (154 lbs.) per-

'son drlnklng 2 liters of water: per. day for 70 years. A rlsk es- '

- U.S. DEPARTMENT OF ENERGY
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i '.Surface Waters Plan published by the State’s Water Resources
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" -tlmate of 11in 10" means that 1f one mrlhon people drank 2 llters

* . of water contammg the associated concentration of chloroform. -
. ¢ach day. for 70 years, then one case of cancer due to the chloro--- '

- form would be expected out of that mllhon people

_"-Recognlzmg the potentral of chloroform and the other tri- |

" halomethanes for harmful effects, the U.S. EPA established-a .;'

o . Maxrmum ‘Contaminant Level (MCL) for total trihalomethanes :

. in drinking water at 100 ug/L, which was also adeptéd by the
.;CaI/EPA ‘This regulation applies only to chlorinated water sys-""|
- tems and is not’ strictly derived from the cancer-based risks. The .

" allowable level was set as [ow as possible considering the tech-. |
nrcal and financial realities of the chlorination process and rec- T
o "ogmzmg its. dlsease—preventron benefits to, public health. The Sl

".:EPA MCL recommended goal for chloroferm is 0 ug/L,. as it: s, |

. “for all suspected carcinogens; at this point, however, the EPA 1s o

.only consrdermg lowermg the tr1halomethane MCL 0. 80 ug/L
‘:Prlor to be1ng rescmded by court 0rder the Callfomla Inland
. -{Control Board, promulgated water: quallty crlterla for surface
‘rmklng water, the criteria- for chloroform and trlhalomethanes
set 2 at_, lQO ug/L The Basm Plan of the Central Valley R
“for levels of chloroform in: surface and groundwater used for
: d mkmg water supplles lt uses the Cal/EPA trlhalomethane
iéxnstmg regulatory crlterra for chloroform in groundwater'and
. "iﬂllllllllll‘lllll\‘l IN GIIIIIINIIWATEII ANII SIIIIHII'-'E WﬂTEB
g ‘;f.AT IHE FIIIIMEII lEIIR SI I'E I

R Chloroform is leakrng from an apparenﬂy SPeCIﬁC source (' e;

Ch "..‘burled waste. chloroform from. research activities) from one. of

‘the old waste units-at LEHR, and has entered the shallowest
R 'qu1fer Wthl’l lies roughly 40 ft 0130 ft. below the surface o
- This aqurfer has a'net gradrent to-the: northeaSt ‘which means..
. *'that water in the aqulfer actually flows (llke avery slow: under-
. ,jf;_ground river) to the northeast, though, this natural gradrent can
“be distortéd:at times by local agricultural well pumping; ThlS

o 0radlent ‘cteates a plume of chloroform coritamination-that-ex- - '
+ tends o thé northeast and whlch becomes lncreasmgly dllute as _

: f'jdrstance from the source increases: Forexamplé, the well near:
. -est the source has had chlorofbnn concentrations. up fo 17; 000.-_:.
« ug/L, while 1/2:milé to the northeast sampling has indicated:-

i -fconcentrat1ons of leéss than 8 ug/L. Sampling activities have de-

*‘termined thé- boundaries of the plume to the north; westand .

s south, but the northeastern edge of the plume will require more .|

L samplmg to.define. It is unknownat this time if a second deeper

e -aquifer, separated from the first by a 90 fi. clay layer has been

lmpacted by any LEHR~der1ved contammants

- :the plant uses.as part of:

nd*-.ground water. protectron for existing or potentlal sources. of s

f 'Waler Quallty Control Plan (Basm Plan):
o Water Quality: Control Board Central vall
.'-"-}'trol Board 1992 :

jm MIIBE mrnnmmnu

'-‘C-A'LL':‘*. :

‘,‘_'LEHR'Infonnatipn‘-Linetj_ R "":,(916) 7528351
" Jim Littlejohn, DOE . . L (510) 637:1526 -

"";; : ,v"Juhe McNeal UC Davns

| LEHR Cleanup Pro_ject

“Mail Stop ITEH *. T
- Old Davis'Road .' '
. Davrs CA 95616

uc Davrs Shlelds Lrbrary, Reserve Desk

At this pomt 1t is unclear what dynamrc state: the chloroform
source and plume are in, whether the concenttatioris in the _
plume are increasing, decreasmg, orina steady -state. More = .- : l :

- 'sampling has been plannéd to better characterize the plume R
S which will lead to more 1nforrned declsrons concernmg the N

risks associated with’ the plume Tn the meantime, UC Davrs s : 'l
has developed a conceptual planto remediate'the” ™ -~ " R l
"chloroform contammated groundwater if thls becomes nec-. Cen

" essary, and has mrtrated evaluatlon of treatment opttons

| Concentratlons of chloroform rangmg up to 9 ug/L have o . ,:'w, l

. been found in Putah Creek downstream of the efﬂuent out— R
" fall of the UC Davis wastewater treatment plant “The . source__ - l

“for this: chloroform is most- llkely the. chlormatron process. v o
treatment of raw campus sewage. - = o
Monltormg of the effluent has shown. chloroforrn levels of

" 5. 15 ug/L. The plant employs a: dechlormatlon step tore- " . ~.‘; - e ]
_;",move tmost of the chlo

to keep the efﬂuent below the o |

"5:»_;(916) 752- 3575 L

or

Umvers1tyofCahf0m1a T , ‘

.. Davis, Cahfomla 95616
3 (916) 752 1203

Davrs Publrc lerary, Reference Desk Lo o c S0 (

315 Bast 1thStreet - L T 0

| Davis, California. 95616
|.016)756-2332 . o




| 'WHAT’S GOING DOWN THE DRAIN?

Overvrew of UC Dav1s Wastewater Treatment Operatlons

S Wltl’l over 21 000 students and 9, 500 faculty and staff on campus UC Dav1s generate, approx

mately 1.5 mlll1on gallons of wastewater each day uc Dav1s .operates. its own plant located on.the
- :southern. edge of the central campus to tieat this. wastewater ucC Davis fac1l1t1es west of H1ghway 1 13 are..
currently served by. sept1c systems although pla are underway to connect many of thése facili ties o

treatment plant,; A samtary sewer: collection’ system across’the .campus carries wastewate from ofﬁce
- bu1ld1ngs housmg, food serV1ce fac111t1es mamtenance shops, and other support fac111t1es to the _w "tewater :
-f}',treatment plant R : Cent = : L

- The vast maJor1ty of the wastewater generated on’ the campus is. domest1c sewage However
'"wastewater from laboratory drains and. other nondomestrc wastewater sources: are; also connected to the.: .
samtary sewer Wh1le campus policy’ does not allow for d1sposal of hazardous: chem als to the sewer, the:
-campus recogn1zes the potent1al for dlscharge of 1nappropr1ate m erlals into: the sanltary sewer. A
cordmgly, yUC Dav1s has 1mplemented programs to help prevent 1nappropr1ate seWer d _spoSal and to
_nmomtor ‘the effect1veness of these programs REROR : : B oo

- --wastewater treatment plant from the campus drams Th1s sampllng program has been estabhshed to'_--_.'-v
,"evaluate compllance w1th the campus sewer dlsposal gu1de11nes and to track down any noncompllance '

S To address th ""suggest1on that mappropnate sewer dlsposal has occurred due to the cost of
e ‘d1sposal thie campus is plannmg to 1mplement a system of “taxmg” chémicals at the time of purchase' _
w fee would be used to: ‘pay for the disposal of unwanted ‘or ‘waste chiemicals; so- there will-be no incentive
CLtor dlspose of' chemlcals 1mproperly _This tax is expected to go into effect July 1995:-As an- 1n1t1al step, - e
©.""a.chemical amnesty program has been 1n1t1ated Th1s program prov1des funds for the d1sposal of all old S
--'unwanted chem1cals : - : : : IR : L
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. As a condltron of UC Dav1s Rad1oact1ve Materlals L1cense rad1at1on users on campus must be -y
L --'trarned in a variety of radiation issues, 1nclud1ng proper waste- d1sposal procedures Radratlon users-are - o l
~ not allowed to dlspose of radioactive materials down Jlaboratory.drains. Waste radxoactrve materrals are. . o
~T_:.-p1cked up by EH&S for appropriate drsposal EH&S regularly audrts each laboratory that uses radioactive L
TN mater1als These 1nspectrons are comprehenswe and 1nclude surveymg laboratory smks for radloactrve T l

¥ level radloactrve llqurd waste at the Env1ronmental Servxces Fac111ty After an’ R l
: . the:Tevels of radroactwrty in some of the waste decrease o'_‘the pomtw 1ere this. - BT
f‘fwaste can be safely released to.the. sanitary sewer in accordance with all state and federal regulatrons AR N
i These d1scharges are carefu y'monrtormg and documented - : - R ‘ l

= ’_Wastewater Treatment Plant Momtormg

1ssued by the Cahfomra Regronal :j__ . B

5 "UC Davrs operates_ 1ts wastewater treatment plant under a perm

j.rese_archers faculty, and students rt is not pOssrble to completely el1m1nate the dlsposal of hazardous ‘_'.li: o
hemrcal or-radioactive- materrals down laboratory drains.: Mon1tor1ng results and laboratory mSpectrons s
~do not suggest this is a widespread problem ‘However, the campus has. 1mplemented a.variety-of pro- -
grams to! ensure that it does not. become one.. The. campus will continue to-evaluate: the. effectrveness of :
‘.these' [ rograms and wrll revrse them, as needed to protect publrc health and the envrronment : '

) ~_'g;:\'§wp\a‘t\dmlns:fsv .j SO -: . ;
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N | for the LEHR cleanup prOJect

LEHR Envrronmental Restoratlon

o Background

_’ 'f,'_'Recent mvestlgatlons by the Federal Bureau of
.. Investigation . (FBI) have uncoveréd: problems.
- with' bioassay (ur1nalys1s) samples analyzed by
"~ .Controls for Environmenta] Pollution (CEP), an =~
.. analytical laboratory- used by some U, S.. Depar-
~tment of Energy (DOE) fac1l1t1es 8011 and 5

: groundwater samples for the LEHR - cleanup7 S
.+ project were sent to CEP for analy51s between{- A _
/- February 1990 and. August 1993. As-a result of "
" the FBI 'investigation, the DOE Headquarters-

*. /Office instructed their field offices to determine -+ -
" the rellablllty ‘of CEP data by reevaluatmg qual-- ik
© . ity assurance (QA) samples. QA samples are a-
o set.of samples analyzed along with routme sam- '_
o :/‘ples to determine the accuracy and valrdrty of the
routme samples ST s

o As part, of the LEHR cleanup project, Dames & :

~-Moore personnel visited and aud1ted CEP thre

- times betweén 1990 and 1993 to evaluate CEP™s .~
. sample handling, analytical; and QA procedures. B
- . The audits evaluated analytical processes, instry-- .~ "~
© ‘ment calibrations, sample handling procedures;. oo
~ » and data managernent Based on- these-audits, -+
"+ CEP methods and procedures were in full com--" :
P ’»plrance wrth EPA’s recommended QA pract1ces S

. For reasons unrelated to the allegatrons Dames{ i
- " & Moore began sending LEHR samples to:anew.
G "Ilaboratory, Lockheed Analytrcal Services, in late- R

_°1993. Lockheed participates in a QA program - .

B ‘with EPA to demonstrate that it can- produce ac- -

% curate and valid results, and EPA audlts thls(.'_ e
L ,laboratory as well ' : S

‘ﬁrmed CEP’s

1_:Evaluatlon of Controls for Envrronmental Pollutlon (CEP) Laboratory Results s
| | = 'f‘ Results of the Evalualzon l

.‘The CEP data was used to evaluate the presence S
..ot absence of: selected chemical -and radlologlcal R
constittients, -and o determirie - the extent of - ¢
- s1gn1ﬁcant concentratrons of these constrtuents A R
'.reV1ew and analysis of CEP quallty assurance -
'j:"ydata revealed that although there  were somé .
"d1screpanc1es for a small part of ‘the- data (for : R
- exariple, ‘missed holding timés and. vanablhty e
;analytlcal detectron hmlts) the overall relrabllrty' L P
- and representatlveness of the data is good ‘usable © .
_for: their-intended. purpese;-and - can withstand ' -
8¢ n_tlﬁc scrutrny In add1t1on thie" results of"‘*?"“ ce T
‘samples analyzed by the Calrfom1a Department e
ices,: laboratory have -also con* FlLALT

of: Health

X s",radlolog1cal results: As part’ ofl':,v
his' evaluation, “the:'CEP:: results were also" -

.ﬂSlStent and _comparable thh ther -

_ tlvely to aSSess sml.
acts at LEHR Tt may also -

-v"fbe used to- further evaluate ithe: overall qualrty" ‘f'
‘./-‘.and rellablhty of the CEP results i :

“_-"'To obtaln a copy of the wrltten report descr1b1ng e
- the CEP evaluation for LEHR, please contact " "+ "
S Jim Lrttlejohn ‘at ‘DOE Oakland. Operations -~ © = ..~
. Office (510-637-1526)- or ‘Julie McNeal at UC1 e
Dav1s (916 752 3575) s R

UL ApdL 1995 C "
: 'g:\»yp_"\a't\é’ep,f‘sb PR

compared to . the Lockheed results and- were L
ffound to be «
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LEHR Remedlal Investlgatron/ Feas1b111ty Study (RI/ FS)

7 WHAT

K "Work is currently in progress at the former Labo- ;

. .ratory for Energy-Related Health Research (LEHR) -

~ site at- UC Davis to determine the environmental . -
“impacts from U.S: Department of Energy—sponsored o
research activities at LEHR.. For over. 30-years, -~
scientists studied the long:term health effects of -
‘radiation on laboratory animals at the site. Also -

= located at. LEHR are low-level radloactlve waste

‘buria] areas and an inactive- campus Jandfill, Wthh -
uc Dav1s has also been 1nvest1gat1ng for environ--
mental contamlnatlon “These. investigations. have -
-shown that some low-level fadioactive materialé and -
‘ .'chemicals are present in shallow groundwater under -
i and ad]acent to LEHR and in. sorls at the site. '

e .'Throughout the 1nvest1gat10ns, DOE and UC Dav1s:.‘

" “have coordmated their-activities- and. worked closely'

S with  various state agenciés. “In~May 1994, the S8
7 federal Env1ronmental Protection ‘Agericy (EPA)
.. which has. also been rev1ew1ng the results of the .
_ - investigations since 1989, ‘placed LEMR “on the. _‘:
. "National Priorities List (Superfund) ‘because . of -
- ‘,contammants detected .in groundwater and the .
" potential threat of the contammants to pubhc health
L 'and the' env1ronment L .

S To follow up on'the 1n1t1al fmdmgs, and in ant1c1— T
.+ pation of being placed on the Superfund list, DOE .~
. wand -UC: Davis had prevxously determmed that o -
additional informatiofi was needed t6 further identi-- - o
o fymgreater detail possible sources ofcontamlnatlon'
_. . and ‘évaluate cleanup - options. This dssessment,
o " calleda "Remedial Investlgatlon/Feas1b1hty Study,"
.. is required by ‘the EPA for sites placed on the R

B Superfund List.

: LOCA«TION» '

- LEHR is located about one mrle south ‘of the main "
- UC Davis campus, on the east side-of Old Davis .=

" Road, just north of the Saith Fork of Putah Creek.

" A'levee separates the southern boundary of the'site -
- from "Putah. Creek. Occupying approxxmately 15, :

~acres, LEHR is surrounded by various’ campus

research fac1l1t1es A few re51dences and prwate _
farms are located to the south of LEHR on the '

' south 51de of the creek

RI/ FS PROCESS

" A remedlal 1nvest1gat10n/ fea51b111ty study (RI/ FS) is”

. @ two-part - formal. process for pérforming - site
“assessment and cleanup activities accordmg to strict - .
- EPA requrrements ‘ These requirernerts are set o

* forth .in ‘the Comprehensive Environmental Re- -

< sporise, Compensatlon, and Llablhty Act of 1980~ -
. (CERCLA), as amended by ithe Superfund Amend— B
. ments.and: Reauthorization’ Act of 1986 (SARA) R
The RI examines the nature and extent of contami- = .~
' natlon at the site, and the FS: 1dent1f1es and evaluates_ A T

alternatlves for cleanup

The key steps in the RI/FS process are shown:;:"'j;
“below: . Phrases in. 1tahcs are the offlcial names of EASIIR
these steps ' < - ' '

L Identlfy the areds. of 1nvest1gat10n

(remedzal mvestzgzztzon)

there mlght be from res1dua1 contamination :
“"to human health of the env1ronment (rzsk'__""'* '
assessment) : o

. Determlne, evaluate, -and test posmble‘ .

' cleanup optlons based on results of the'risk
" assessmient (feaszbzlzty study)

: regardlng cleanup methodsand cleanup lev_ o
els (record of deczszon) o o

:  design)

Implement the cleanup plan (remea’zal ac-. 'v”'} .
tzon) ' S

Collect env1ronmental data from these areas L

Analyze the data’ to determlne What effects~":f-' A

Reach agreement w1th regulatory agencres,

Desxgn the actual cleanup systems (remedzal v



" RI/FS at LEHR:

The first R/ ES act1v1ty, which is planned to hegm ‘
- 0in Fall 1994, is performing the remedial .in-
 vestigation (RI). AtLEHR, the RI has been divided

. into ‘4 number of tasks. designed to evaluate the
- impacts -of past site activities on soil, water, vegeta-

B thn/WlldlIfe ‘and air. These, tasks. have - been
" described in detail in a draft work plan-that has -

been ‘submitted to various regulatory agencies for

S ‘review. The work plan also includes irformationon -
the measures that will be taken to ensure worker

“and public ‘health and safety during the actual field

- work. ~Copies of the final work plan’ will be avail-
“able for public review at Shields Llhrary at UC -

\Dav1s and the Dav1s Pubhc lerary

-"3""...‘Dur1ng the RI soﬂ samples Wlll be collected and'l

analyzed from these areas:

£ - DOE low-level radloactxve Waste trenches o

--m radium-226 tréatment. system L

iy - wgutdoor dog pens -

T 1nact1ve UC Dav1s Tandfill -

- these areas by boririg holes with a2’ dr1111ng rig or

“excavating small' sections with a backhoe. “The =
_ samples will be analyzed for metals, organic and. ’
L tnorganxc chemicals, pest1c1des and radloact1v1ty

Groundwater under and adjacent to. the site- will
‘continue to be tested" using. existing momtormg-f

‘wells. In-addition, cone penetrometer and hydro- -
punch testmg, which allows water samples to be

~.collected from a predetermlned depth’ without the

_need for drllllng a monitcring ‘well; - will also be

performed The hydropunch information is hlghly R

“useful for determxmng the: best. location to install - * ~ L
_SCHEDULE- :

“tiew.monitoring wells. ' ‘As with the.soil samples,
" water will be tested for metals, organic andi inorgan-
“ic chemicals; pesticides, and radioactivity. ~Other

tests will be performed on' groundwater to deter-
~miné . physical characteristics such as flow rate.
o Adchtronally, stormwater from . the site and water
from the South Fork of- Putah Creek will be tested

e "NEPA/CEQA

-.Env1ronmental rev1ew and d1sclosure l‘ , }
" 'DOE and-UC Davis RI/FS activities. Both DOE™ :
" and UC Davis have prepared appropriate. documents: i
. “intended to satisfy National Environmen

BN Rie Dav1s low—level rad10act1Ve waste trenches e

Varlous methods Wlll be used to collect samples.
* from these different areas. A soil gas survey wilkbe .
_ performed and other spec1a1 instruments will be -
" "used -t 'delineate areas  requiring further- inves-
tlgatlon Soil: samiples will then be. collected from

for the same constituerits as groundwater. ...

Vegetation and wildlife at and near the site will also
be ‘evaluated as necessary to. characterize potentlal

‘impacts to the local ecology. In addition, air sam-
“pling, designed to. monitor workerand publlc health*
during the R, Wlll also be performed

' Throughout the RI sample collectlon and analyses .
will be performed accordlng to strict-EPA quality -
assurance requirements. and applicable federal and

state health and- safety and env1ronmental regula-
trons ‘ : :

Durlng the RI, the data will be constantly evaluated’

to détermine if ‘more “inforrhation is needed 0
" perform' the risk assessment or develop the feasi-

~bility study. Should s1gn1ficant changes be nééded
: regardmg the. kind of information collected: or the'

- way it 1§ collected ‘these changes will bé discussed - -
& with the; approprlate agenc1es, and the Work plan_"'_'
. I Wlll be modlﬁed as necessary ST
" 7w strontinm-90: treatment. system " Imhoff") P A "

L 7_:- old dorestic septic tanks s B
" wformer. outdoor chemlcal dlspenslng areas R

a‘ ply to:.:'."wi :

Act (NEPA) and Callforma Environmental 'Quallty T

'Act (CEQA) requ1rements ‘Additional documenta- L |
‘tion will be prepared as needed for cleanup activi--
Cties. - ' §

COMMUNITY INVOLVEMENT

' _.Commumty 1nvolvement and part1c1patlon in the'.; S
RI/FS-is a vital part of the’ process and is also man- -
.+ dated by. EPA. DOE and UC Davxs Wlll cofitinue - -
o to hold public meetings and provide informational
‘materials.. In addition, a revised Community Rela-~
tions Plan, updated to reflect specific EPA Superf- n
: 'und requ1rements, is also belng prepared =

. .‘Pendlng ava11ab111ty of funds the RUFS is ant1c1pat~ R
" edto be completed-in less: than 3 years.. A-detailed .
- schedule will be negotrated between- DOE ucC .
" - Davis, and regulatory agencxes as part of a formal": :

agreement between these ‘entities.

Doy




E n'EXPLANATION

DOE’ dlsposal trenches and chemrcal dlspensmg area -
‘Radium-226 treatment ‘system-
Strontium-90. treatment system .

“Dog pensand chemical. dlspens_mg area
“Inactive UC Davis tandfill units

UC Davis’ dlsposal trenchés -

-Old domestlc septic: tanks o
*Surface water .

@ _\_l.c:i',cn ENA O

Groundwater (not shown)
Alr/Vegetatlon (not shown)

300

Scole In Feet

BT RS G RN AR p,,zﬁk;fﬁ,;ﬁf'«"' " LEHRRUFs
O R e R AREAS OF INVESTIGATION .




R wm:m: DO I GET MORE INEORMAHON" ’
: ‘To gct addmonaL mformallon plcasc o

 CALL: o v
'LEHR -~ - ,  Lamry McEwen.

- “[;Informahon Line - . -DOE Project Manager

e ,(915) 7528351 - (S10)637-1641 -

. OR
© WRITE: o
LEHR Clcanup Prolcct
Old Davis’ ‘Road
~ "Mail Stop: ITEH -
oy Dav1s, CA 95616 :

L com:s OF lNFORMAT!ON RELATING TO THE-_ 5

5315_East 14th Strcct ‘.

o (916) 756- 2332

o '-LEHR Cleanup Pro;ect f e
' Old Davis Road © - ‘
- Mail: Stop: ITEH

'j‘Daws, Cahforma 95616




U.S. DEPARTMENT ()F_,ENERG\& " UNIVERSITY OF CALIFORNIA, DAVIS =

Decontammatlon and Decommrssronmg of LEHR Imhoﬂ’ Bulldmg T0 Begm '::.--:

.'_-.-'OVERVIEW o L [MHOFF BUILDING D&D PROCESS

“AS part of its contmumg effort to clean up a former S Prror to fmahzmg the plans for the Imhoff D&D ,
.‘research facrhty located at UC Davis; the US. De- = . DOE' performed an: assessment pursuant to: the, R
-partment of Energy (DOE) has finalized plans'and '~ National Environmental Pollcy ‘Act (NEPA) to '
: wrll soon begm the decontammatlon and decommis- - " evaluate potentlal 1mpacts to-the- public and the R
. sioning (D&D) of ‘a- spec1a1 treatment facility - environment from  the. planned D&D activities: . ..
.‘,'("Imhoff Burldmg") that was used to process radio--" ...~ From  the assessment, DOE - determmed that the R
~active waste at the Laboratory for Energy-Related?."' . Imhoff D&D was. ellglble for a NEPA Categorlcal. S

o Health Résearch (LEHR), where for more than:30° " - Exclusron A :

_ years scientists: studied the long-term health effects o
;‘of radratron on laboratory ammals

f' DOE has contracted Battelle Pacrﬁc Northwesb

: Lo : : _Laboratorles (PNL) to ‘manage the site cleanup: .d_f

J-From 1961 to 1987 laboratory amm ‘1 "'(prlmarlly .. - oversee the Imhoff D&D. IT Corporatlon ‘based in’

1 | 'Martmez, Callforma, has been selected. by PNL t'
. Wi

;‘;,performed accordmg toa work plan that has-been_.
i rev1ewed and approved by DOE and UC E)aws

; ure. " All wastes fr0m the prolect wrll be packa
on-site and: shipped to the. DOE Hanford waste site
in Richland, Washmgton accordmg to appllcabl
o i.federal and state regulatlons : :

site in. Hanford Washmgton o
‘the sludge ‘the Imhoff Burldmg 1tse1f»_- ve '_tllatlon, SR col :
"plumbmg, and ion- exchange treatinent . equlpment;'_'_ S To 1solate and prevent contammants from bemg I
“are: now ready for D&D.’ ‘After evaluatmg potential . - - leaséd. to the environment, engineering controls,
‘D&D options; DOE: has detérmined that'demolition * “such as High- Efﬁcrency Particulate Air (HEPA) fil-
-of the. Imhoff Burldmg is' the “best -altérnative be-+ - "+ ters will be.used. Throughout the operation, exten-“_'
“cause of its- age and. condition.” ‘In addltlon, more.; L sive momtormg both inside and outside the contain--
.- extensive soil testing under and. around the undér- - . ment structure will: also be performed to verify: that.: . -
}ground tanks is planned: Access to- these areas’is- -~ “-no. radiation exposure to workers, the public; or the__‘.;,- S
‘very limited, and: removal of the bulldlng w111 enable’ ,"'Lenwronment oceurs. To further ensure the safety of* B
‘personnel collectmg soil data to do §0 ‘more safely'_" S '5workers ‘personnel will be requlred to wear radia: .
'and efﬁcrently ST e e Ution detection badges ‘and’ approprlate protectlve' S
Pty T o L 'clothmg durmg the act1v1ty D o

:LOCATION Dl e e e '";"Demolmon of the bulldmg is expected to take"
o U e T approximately 6 morths., Afterwards, the area will
c ’»Located approxrmately one m11e south of the mam_f-_ - 'be checked to ensure there is no: rad10act1v1ty above .
... uc Davis:campus on Old ‘Davis Road the LEHR.." . - .xiaturally . occurring levels, and the - containment
i .site covers 15 acresfand is surroundedi’by scattered - structure will be removed. The empty uuderground'

- . j:campus research facilities and: pmvate'-‘farms The " tanks and- surroundmg soils will then be furtherj RN
- Imhoff - ‘Building is located on- the west side of - . - evaluated-and remediated as necessary as; part. of_'f-' MO S
o "-;LEHR between Ammal Hospltals 1 and 2 LEL other snte cleanup activities., '

June 1994 o



i ‘ - R | LEHRSITE (Western Segtion) .
WHERE Do 1 GE‘I‘ MORE INFORMA’HON" N N S
) v_'Tc gcx addmonal mfomxauon plcasc

g 'CALL , o s
O UCCLEHR . A Lan'y McEwen Lo
R jInformaU(m me ' DOE Prolect Manaoer
o _'.-*-‘-(916) 752 8351 _ (510) 637-1641

M i RS




. o OVERVI EW

L -:LOCATION

. UNIVERSITY OF CALIFORNIA, DAVIS.

. t,_In October 1993 the U S Department of Energy._- s

. .«completed | thé Décontamination‘and Decomrmis- .~
s sioning (D&D) of two Animal. HOSp1tal buildings ~
o < (AH-1"and AH-2) at the former Laboratory for: = °
S ;Energy-related Health Research: (LEHR) site. on .
“ .77 the UC Davis campus:. ‘Research - was conducted -~

w ';_m the Amrnal Hospltals from 1958 through 1989, P
-'j'focusmg on the long—term health effects of low- ..
. level fadiation - -exposure in beagles The AH:1.
. and AH-2 D&D effort was a major. componentf‘ I
v of the LEHR Enwronmental Réstoration Project; -~
..~ which continues' at the site.. Throughout the
- "D&D, project goals have fo used lon résto
-._.’__.:'-the bu11dmgs to a condmon'that wtll. ‘permit

- :contarnmatton Wlll be pe ‘rmed by an’ 1nde ens
. dent contractor. This will allow. release of the_:.,.,
o ‘-,ﬁ;."buxldxngs to UC Davxs for unrestncted use e

RN fPROCESS

' '_The focus of the Ammal H0sp1tal D&D was the

L _elumnauon of any rémnants”of” low-level radia-
“tion from the- bu11d1ngs Th1s involved remeval -~

v of anjmal cagés, plumbing and heat1ng Systems,_"-r:'
S ';.,«-ventllauon and air-conditioning (HVAC) build-
R _meg ﬁxtures, and® walk-in- freezers
,contalmng asbestos in ﬂoor covermgs and_mSul-’:

~-ation were also rernoved as ‘needed .to provide

e ) ~access to the ventilation systems and to the dram-:_f o
- ’.’j'age Systems (mcludmg ptpes below the ﬂoor
i ,’surface) e

Materlals' Co

5 “._-,}'-:-j'..SAFETY AND ENVIRONMENTAL PROTECTIONL e

y “Prior to. the start of this  activity; an’ Env1ron—.»‘ e

- “mental Assessment was prepared and: approved i
v'“1992 Potential impacts- to: the public ‘and the .
. envirotimient ‘were ‘evaluated, and a “F1nd1ng of
'No~ Slgmflcant Impact" (FONSI) was issued. .
Federal and state safety guidelines were .clearly. =

- followed during the: btnldlng restoration. “High = ..
',}"wvstandards ‘of safety” and. worker. protect1on_':",,f:"ﬂ. e

e .jvresulted in‘an excellent safety record T

’.“'_'.Care ‘was- taken to, assure that contammatton-
~within the bu11d1ngs was: successfully contzuned'f“._,
‘duiring -the removal operations.  The: buildings
. were 1solated from the- external envrronmentfv,‘
.‘fwrth engmeermg eontrols, such-as’ High' Effi
7 clenicy | Particuldte ' Air- (HEPA) filters, “seal e
" plastic tentings both for inner: bulldmg surfaces.* -7

~..and for’ 5pe01f1c work areas, negatlve pressuriza- -

‘_'«.‘_,"'tlon of work: dregs, controlled access to bulldmgs, L s
- and exit. survey checkpomts i
En :effectlveness of controls;. routine breathmg zone,_'j_? .
o Lo o S sampling and ventilation stack samleg Were*:’: :
R Located apprommatel" one. rmle south of the SR conducted throughout D&D work ’
- main UC Davis campus.on. old Davis Road, the =~
-~ former LEHR site occupies 15 acres surrotnded
- by scattered campus research: fac111t1es and prlva s
R farms. AH-1 and'AH-2: aré near the western s1te e
et ,‘boundary (see map on back) : : o

L _:';HAZARDOUS WASTE MINIMIZATION

f,,Hazardous waste mlmrmzatlon durmg the AH—I"_; Ll
i and AH-2 D&D was corisidered a sccess in both ‘
i cost'reduction’ and - preservation: - of- valuable."", ST
" landfill space. - A slgmflcant decrease in volume . -
o _'-of hazardous waste 'was ach1eved with 1mplemen— el
" “tation of an -effective. waste .minimization - . .
-program. Materials, 1nc1udmg flxtures and cage Ll

rubble, were surveyed for contammauon after oo
S removal “This fac111tated segregatlon of cleéari vs. _."f et
";.Jcontarmnated waste and- perrmtted recycling of ..

:luncontammated matenals o T
“shredder.and cornpactor were used to reduce the «
. volume- of - hazardous . waste’ by nearly 50%. L
These _efforts: Fesulted in . _project savmgs of T
‘$870 000 in waste d1sposal costs R R

“To -assess . the .

. addition, ‘a- .-




© WHERE' Do I GET MORE INFORMATION" ... . LEHR SI_TE_ (We__stérﬁ S'ec_tion)- L
* To get additional. information,- -please: _ ST ' :

CALL: . SR ' o

: LEHR T Larry McEwen/Salem Attlga
Informatlon Line - - DOE Project Manager

. (916) 752-8351 (916)752-5459

“OR. .

-WRITE:
-+ LEHR Cleanup Project " .
.-Old Davis Road
"Mail Stop ITEH
o 'Davxs CA 95616

o ,COPIES OF INFORMATION RELA '»INGVTO THE» s
’ LEHR CLEANUP PRO)] ECT ARE AVAILABLE
: ' - FOR REVIEW AT :

o UC Davns Shlelds leragx,_ Reserve Desk
"University. of California e T T T e R

-, Davis,’ CA95616> L " BTN T '
15(916) 752-1203 : TR P ,

’ OR e N "-__{s;appﬁﬁrﬁéﬁaly'énegfﬁiié south Of the main UC, - .

S : Davns Pubhc leraﬂ. eference Deski E : S e , ' '
' .'.'315 East Y4th Street B ) e D e T e

L DmiCadels e
-*._’,"(916) 756-2332_; T R A TR LR ~

. '}DaVIs campus

el ?;}LEHR Cleanup 'Pro_]ect SR e e e T
.ol DaV1s Road e T e e e
.Dav1s Cahforma 95616 LT R Ve e ‘




. U.S.DEPARTMENT OF ENERGY . *  UNIVERSITY OF CALIFORNIA, DAVIS -

= CObalt 6OS°HrCe Remo_'val:_ A

OVERV]EW

'_-REMOVAL PROCESS

.A radxoactxve Cobalt 60 (CQ-60) sOurce )_us d f‘f‘.Dunng late January, the CO-60 source, along;'
for’ irradiation StlldlCS at the former’ Laboraiory\ S with dts support stiucture - (a - weath —tlgh"
for Energy-Related ‘Health. ‘Research (LEHR S 'housmg structute bolted-to the- roof of the’CO-
-will be removed and't;ransportzedf. t‘o.aflicensed’ - 760 irradiator © building), will--be. ‘removed,
‘nucléat fac1hty in’ Pleasanton,_ Ca.hforma i ?‘packaged and transported to a nuclear facﬂlty i
aliuary 1993 Remigval. of the source whlchﬂ «'E“Pleasanton, Cahforma EMO S contractor o
Wlll take apprommately I week -1s"art of on- “ i Bechtel - Envzronmental Inc of Oakndge“
; z At ‘Tennessee, ' will - effect” the’ actual removal

packagmg and transport of the source

I-1rrad1at0r contmued to’ be operated. €;
for indoor 1rrad1atlon experunents until 1987 In
1988 the CO-60 1rrad1ator was: formally put mto'
',»;safe storage O

; frequlred to wear radlatlon detectlon badges and‘_

'~_appropr1ate protectlve clothmg Throughoutth :
“operation,  extensive -monitoring,will - be:
“performed  to -ensure that - o, ummsary
:radlatlon exposure occurs ' RPN



L:GET MORE INFORMATION
dal. information, please: 7 -




~US. DEPARTMENT OF ENERGY U

- f.""As part of its. effort to assess the extent of envrron—

.- mental contammatlon frorn a former research prOJect
. located at UC Davis, the U.S. Départmicrit of Energy
““(DOE) has  been testing ‘soil. and “water inder-.and -
o ‘ad_lacent to'the Laboratory for. Energy-Related‘ Health
SR ‘Research LEHR) facility fot . pos51ble chemical and -
- radiodctive: contamination - DOE: ‘began- the " soil,”

1 site charactertzatlon") in’ Janu 1.1990 to follow up

" of the' Phase.1I study,  -which was- ompleted in
‘-""-fNovember 1991 have: -been complled .into.; ‘a
.comprehensnve report Phase big Site. Characterzzatzon
Report LEHR Envu‘onmental Restoratzon, soon to be
1-"',.'1ssued by DOE EALIS I S

: DOE and UC Dav1s have been working closely ;
he'California Department of Health Servrces and the
Regtonal Water Qualtty Control Board" won., the
mvestlgatlon IR s L

TN ALOCATION

; -»,'-""LEHR is: located about one‘mlle.south of the mam
«." UC. Davis. campus, on-the east side of ‘Old*Davis
- :Road, just north .of the. South Fork of Putah Creek. A
e levee separates the southem boundary of the s1te”from
’ __Putah Creek. Occupymg approxrmately 15 'acres,

‘facilities. A few residences and: private- farms are
7/ located. to the south of LEHR on the south side- of the
;'-’creek BRI S e

. ;PHASE I SI_TE CHARACTERIZATION
" PROCESS: - .. -

| iThe Phase II study was de51gned to 1nvest1gate

: ""speclﬁc areas at LEHR These areas 1ncluded outdoor: _:i.,

. dog. peris; ‘areas adjacent to'- former specral Waste
- treatment . facilities - (strontlum-90 leachfield “and -
radlum—226 ‘seepage-. ‘pits); ‘and former outdoor

- chemical storage/dlspensmg areas,. . Over - 200 5011

‘ samples were collected from these areas as Well as .’

S ) o e Phase II Slte Characterlzatlon Results ,
TR E T e Laboratory for Energy—Related Health Research

) ‘from off srte UC Davrs property to prov1de a means o
T of comparlson . . . e

To evaluate potennal env1ronmental 1mpacts o water s

3 f;.groundwater and.surface watet. investigation ("Phase .’ S 5
o approxlmately 120 - feet deep ("deep wells
" Installation  of  these: n_ew wells: iricreased "the .
.monitering; - -retwork ' at LEHR ‘to 23 wells:

' \ on the results of a. study. t at-began in, 1987. - Details

. a-quarterly basls DOE also collected water from the e

~'South: Fork:of Putah Creek upstream and downstream :
“ffom the LE
:'Phase 1T study ‘ Addltlonal hydrologlc testmg was
'-conducted to “learn: more about groundwater flo
';under arid near the site” Soil . and water samples were;'-’
: ,test,e_d‘_for ‘drgan 'i'and' ino'r“gani‘c.chemicals, "rnetalsf, ;

._\An 1nact1ve campus landﬁll and low-level radloacttve o
- Waste, ‘burial trenchés are also- present at'the- site. .
‘fAlthough the waste burjal areas were not spectﬁcally, S
‘included-in the Phasé [T study, ‘DOE and UC. Davis = /0 27

“LEHR is’ surrounded by: vartous campus- research "-':-_'planned for these areas

o :]RESULTS OF THE PHASE I STUDY
B v: Hydrogeology

_ __;-'ffSubsurface materlals LEHR consrst of layers of SR
G _.' - -sediments. The upper zone consists of about 80 feet e
R & clay and- ﬁne sands. Underlymg this is.a.sand and L
gravel zone, which ranges from 80 to 140 feet deep; @ .. °
" ‘Additional cldy and sand/gravel units are known 10~ T
7 exist below these two zones, but. théy have not yet: -« .
o been thoroughly mvestlgated as part of the LEHR = . -,
T cleanup project. The groundwater level beneath the .- L
. site varies from 40-to 65 feet deep,. depending on- the';; SR
S season. Groundwater ﬂows predommantly toward the_- e

. UNIVERSITY QF:CALI"FQRNI_A,,—.’_DAVIS

"~ DOE tested groundwater under; the site’ and surface.:.. o

“Water from the Soiith Fork of Putah’ Creek: Durmg' TR
o the. Phase II mvest1gatlon DOE ‘installed: :
momtormg wells in -order to: ‘collect groundwater':
~‘samples Seven of the wells:are approx1mately 70;1';

feet - deep ("shallow we

oundwater’ samples were collected and analyzed on- T

R site‘'ona quarterly basis as part of. the.

have -been mvestlgatmg them Further studles are_"




B fnortheast at the LEHR site. Prior to th1s study, lt was ‘ ;planned to determrne whether the metals .inr'-.,' ,

.~ thought that the clay and sand/gravel zones Were not-.. - groundwater at LEHR ‘are. naturally ocourring, aré the -
- -connected hydrologically, but the results of the Phase_ "~ " result of geochemical processes in the soil, or are'the . ~
IE 1nvest1gat10n indicate that they are " Data from the " a result of past act1v1t1es at the slte RS s

- .-Phase Il study also 1nd1eated that the South Fork of
- Putah Creek, which - flows eastward, recharges the i

v -{ 'Small amounts of varlous chlormated pestlcldes such

l g : water table under the LEHR site. - This' means that * = - as aldrin; . dieldrin, heptachlor and,_ others -were: _
f_yf groundwater from the LEHR site does not ﬂow 1nt0a-. = _f‘---_rdetected sporadlcally in some wells: . Chlordane was -~ N
R Putah Creek but away from 1t B oy ot detected i i any of the samples The, presence of " %

L p_estlcides in: groundwater in-the Davis ‘area is not .. .

- unusual,  and . addltlonal data: will be" néeded to e
: determme whether LEHR is the :only source of these; SRS e
COmpounds : : : '

e Sozl

."':-Metals were' detected in . s01ls across the s1te “In;
o general the amounts measured: were. similar to ‘what
-'is found’ naturally in the soil in. the Davis area' “No
gmﬁcant levels of organic chemrcals were detected
in 'soil-samples.: Elevated. levels of. chlordane ‘which
was used- to treat the dogs. for’ fleas, were: foundin
-s_ome sods i the outdoor dog pen areas : Low leve S

Nrtrate was deteCted in. severa momtormg wells at the;', S A

_ campus landﬁll unlts Other org
compounds ‘such s RRE dlchloroethane e
dlchloroethane and: L1~ dlchloroethylene have also
’been detected cons1stently in the ‘same_well but'at
.much lower concentratioris, Concentratlons of these
four orgamc chemlcals exceeded., drlnklng water
+. " ‘$tandards. Other orgamc compounds havé beén
s ."-rdetected sporadlcally at very low levels in othier wells :
Cat the srte The levels of these compounds have not
'exceeded drmklng water standards ' : :

) chromlum lead :
.halllum, ‘and - zmc were detecte in’ upstréamand "+
‘downistrear samples. Nitrate was détected consistently

in -up‘r&trcfaxn an_'dfdownstréam s,a‘mples: In av-fe'w case_s,' .

.In general the conCentratlons of metals detected in
. the onssite shallow and’ deep’ monltormg wells ar
similar - [to those . found off—s1te © wells,”
- Concentratrons of antlmony and thalllum exceeded“'_
"~ drinking ' ‘water- standards a few timies. ‘ Hexavalent-
- ¢hromium (a form of . chromlum) was detected ‘
'consrstently in most sampling “rounds. - ‘i’ several‘,'_,
~'shallow. wells: In' many of these wells, the level ‘of . -standards Tr1t1um carboni 14, and strontium 90 were: - . .
_;'hexavalent chiromium exceeded the drmkmg watet .. “detected sporadlcally ini surface water. samples. None' S
-wstandard’ for total chromlum Since chromlum and " “,lof the levels exceeded drmkmg witer standards o
othermetals occur naturally in sorl further studles are = o C o S U ‘

_effect 1f any, the LEHR sue has had o the chemrcal.-_ SO
quality- “of “the- creek ‘and ‘the s1gmﬁcance of: those-‘.~__ Lt
-'-chemlcals whose levels: exceeded drmklng water' . - ]




E 'UTURE PLANS

AS noted, more data 1s needed to adequately evaluate".

_ “some of the ﬁndmgs of the Phase I study.In addition, .
~other-areas, such as the trenches and landfill, must be .~ -
- further - mvestlgated “To. "complete thie. soil . and L
; g "nvestlgatlon, DOE and UC Davts '
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September 11, 1991

Contact: Carolyn Owen
(916) 752-3572
or Karen Watson
(916) 752-9842

TRACES OF RADIOACTIVE MATERIAL
REPORTED IN GROUNDWATER NEAR LEHR SITE

DAVIS, Calif. — Preliminary testing near a former University of California, Davis, low-
level radiation research facility shows trace levels of a radioactive material in shallow groundwater
south of fhe 15-acre site, according to an environmental consulting cor_npaﬁy hired by UC Davis. |

The company has reported finding tritium — a radioactive form of hydrogen commonly
used in laboratory tests — while using a relatively new technology ‘to scout for groundwater
contamination as part of ongoing environmental assessment and cleanup of the former Laboratory
for Energy-Related Health Research.

The tritium, identified but not confirmed at two test spots on private property roughly
1,500 feet from the edge of the rural LEHR site, was in concentrations well within acceptable
levels set by drinking water standards and poses no health threat to the public. Drinking water for
UC Davis and the city of Davis comes from deep wells far from the area. However, campus
officials have asked the state Department of Health Services to perform additional testing to
confirm the findings.

“The information we have at this point is very preliminary. We need to take and examine
more samples to determine whether a problem exists and to ensure that no error has been 'made in
the handling or analysis of these two samples,” said Carolyn Owen, the radiation safety officer and
assistant director of environmental health and safety at UC Davis.

The tritium is reported in data collected for UC Davis by the Sacramento office of the
environmental consulting firm Dames & Moore. Using a relatively new technology called
hydropunching to screen for potential test well sites, wquers performed 25 hydropunch tests
( genér‘ally 75 feet to 95 feét dccp)_ih locations around the border _of the LEHR site. The results are
the first indication that radioactive material in higher than naturally occurring c0n¢enuaﬁons may be

in groundwater off the campus property.

* -Iore-
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Levels of tritium higher than the natural background levels of 100 pi_o_o'ouries_to- 200 -
picocuries per liter — but well below the 20,000 picocuries set as the. drinking water limit — were
found in three areas. In two spots 1,500 feet from the site’s south_ern edge, two water samples
showed tritium concentrations of 1,517 pico‘curies and 930 p_ieocuries. Several' hundred feet..
northeast of the site, on campus property, a water satnple showed 2,220 picocuries. Due to the
- nature of the tests, the three sample measurements could be in error by as much as 50 percent.
_ UC Davis and the U.S. Department of Energy are in the midst of a mult1year assessment
and cleanup of the LEHR site, where for more than 30 years DOE-funded scientists studied the
‘health effects of exposure to low levels of radiation. The property is also the site of an inactive
catnpus san_itary landfill, closed in 1966, and several inactive disposal sites for low-level
- radioactive wastes, which the campus and LEHR used until 1974, acoording to regulations.
Extensrve sorl and groundwater testing has been under way for more than four years at the
 site, located a mile south of the main UC Davis campus Since 1988, the campus has reported
' ﬁndmg elevated levels of nitrates, the trace metal hexavalent chromium, tritium, carbon 14 and
| organic chermcals in'test wells on the LEHR site.

Quarterly testing of domestic wells on nearby private property since 1989 has shown
elevated levels of nitrates and chromium, whose source is unclear, The campus has been
supplying these neighbors with drinking water since 1989.

R If additional tests confirm that tritium has migrated in groundwater from the LEHR
property, a possible source is the campus’s inactive low-level radioactive vvaste disposal sites,
according to Owen. She said it is doubtful that the tritiurn came from past research activities at the
. LEHR site itself, since LEHR research involved the use of different radioactive materials, ‘

strontium and radium. |
| Workmg with the Regronal Water Quality Control Board and state Department of Health
Services, the campus will continue conducting tests to identify and map any groundwater
contamination from the inactive landfill and dlsposal sites, accordin; gto Owen. The assessment is
expected to be completed by the end of 1992,

kw-




August 26, 1991 _

Contact: Carolyn Owen
(916) 752-3572
or Karen Watson
(916) 752-9842

EDITOR’S NOTE:: Reporters interested in filming the operation may want to wait
until setup is completed and pumping and packagmg begins (currently planned for
the third week in September). -

Next step in cleanup

SLUDGE REMOVAL TO BEGIN AT LEHR

DAVIS, Calif. — Workers will treat and package approximately 34,000 gallons of low-
level radioactive sludge-and water stored at a research facility a mile south of the main University
of California, Davis, campus beginning in September as they prepare to ship the waste to a
licensed disposal site.

The operation — expected to take three months — marks the next major step in
environmental assessment and cleanup of the former Laboratory for Energy-Related Health
Research site by the U.S. Department of Energy and UC Davis.

The sludge and water are the remaining byproducts of two specially designed waste-
processing systems built at LEHR to handle the low-level radioactive wastes of research animals
used in studies of the health effects of exposure to radiation. The 33-year project, which involved
mostly dogs, was one of several similar projects supported by DOE at various U.S. research
institutions.

During the years of active research at the site (the waste systems were last used in 1986),
the sludge generated by the waste-processing systems was removed from underground storage
tanks When necessary a_nd s.hipped‘to a licensed faidioacﬁ'\}e waste site, This disposal o;ieration w111
ciear the tanks of what reinaihs.

The concentration of radioactivity in the sludge and water is very low. It consists mostly of
about 200 millicuries of strontium 90 and about .003 millicuries of radium 226.

During the first week in September, a DOE contractor will set up operations near the tanks,
located along the western edge of the 15-acre LEHR site. Using state-of-the-art technology and

environmentally sound practices, workers will process the sludge and water pumped from the

- -more-
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tanks and package it in about 800 55-gallon drums. ‘These drums will be shipped within a few

monthsto a DOE low-level radioactive waste disposal site in Hanford, Wésh. | | “
The estimated cost for treatment, packaging, shi_ppii}g and disposal of the lowjlc\?él

radioactive waste is $1.2 million. o . |

-kw-
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Phase II Site Characterization Results
Laboratory for Energy-Related Health Research

WHAT:

As part of its effort to assess the extent of environ-
mental contamination from a former research
project located at UC Davis, the U.S. Department
of Energy (DOE) has been testing soil and water
under and adjacent to the Laboratory for Energy-
Related Health Research (LEHR) facility for
possible chemical and radioactive contamination.
DOE began the soil, groundwater, and surface
water investigation (“Phase II site characterization")
in January 1990 to follow up on the results of a
study that began in 1987. Details of the Phase II
study, which was completed in November 1991, have
been compiled into a comprehensive report, Phase
II Site Characterization Report: LEHR Environmental
Restoration, soon to be issued by DOE.

DOE and UC Davis have been working closely with
the -California Department of Health Services and
the Regional Water Quality Control Board on the
investigation.

LOCATION:

LEHR is located about one mile south of the main
UC Davis campus, on the east side of Old Davis
Road, just north of the South Fork of Putah Creek.
A levee separates the southern boundary of the site
from Putah Creek. Occupying approximately 15
acres, LEHR is surrounded by various campus
research facilities. A few residences and private
farms are located to the south of LEHR on the
south side of the creek.

PHASE II SITE CHARACTERIZATION
PROCESS:

The Phase II study was designed to investigate
specific areas at LEHR. These areas included
outdoor dog pens, areas adjacent to former special

waste treatment facilities (strontium-90 leachfield

and radium-226 seepage pits), and former outdoor
chemical storage/dispensing areas. QOver 200 soil
samples were collected from these areas as well as

from off-site UC Davis property to provide a means
of comparison.

To evaluate potential environmental impacts on
water, DOE tested groundwater under the site and
surface water from the South Fork of Putah Creek.
During the Phase II investigation, DOE installed 10
monitoring wells in order to collect groundwater
samples. Seven of the wells are approximately 70
feet deep (“shallow wells"), and three are
approximately 120 feet deep ("deep wells").
Installation of these new wells increased the
monitoring network at LEHR to 23 wells.
Groundwater samples were collected and analyzed
on a quarterly basis. DOE also collected water
from the South Fork of Putah Creek upstream and
downstream from the LEHR site on a quarterly
basis as part of the Phase II study. Additional
hydrologic testing was conducted to learn more
about groundwater flow under and near the site.
Soil and water samples were tested for organic and
inorganic chemicals, metals, pesticides, and
radioactivity by certified laboratories according to
U.S. Environmental Protection Agency or other
approved procedures.

An inactive campus landfill and low-level radioactive
waste burial trenches are also present at the site.
Although the waste burial areas were not
specifically included in the Phase II study, DOE and
UC Davis have been investigating them. - Further
studies are planned for these areas.

RESULTS OF THE PHASE II STUDY:
Hydrogeology

Subsurface materials LEHR consist of layers of
sediments. The upper zone consists of about 80 feet
of clay and fine sands. Underlying this is a sand
and gravel zone, which ranges from 80 to 140 feet
deep. . Additional clay and sand/gravel units are
known to exist below these two zones, but they have
not yet been thoroughly investigated as part of the
LEHR cleanup project. The groundwater level
beneath the site varies from 40 to 65 feet deep,




depending on the season. Groundwater flows
predominantly toward the northeast at the LEHR
site. Prior to this study, it was thought that the clay
and sand/gravel zomes were not connected
hydrologically, but the results of the Phase II
investigation indicate that they are. Data from the
Phase II study also indicated that the South Fork of
Putah Creek, which flows eastward, recharges the
water table under the LEHR site., This means that
groundwater from the LEHR site does not flow into
Putah Creek, but away from it.

Soil

Metals were detected in soils across the site. In
general, the amounts measured were similar to what
is found naturally in the soil in the Davis area. No
significant levels of organic chemicals were detected
in soil samples. Elevated levels of chlordane, which
was used to treat the dogs for fleas, were found in
some soils in the outdoor dog pen areas. Low
levels of nitrate were detected in on-site soil
samples, but were similar to off-site samples. Low
levels of tritium, strontium 90, and radium 226 were
detected in some soil samples collected from the
areas investigated. Further work is planned to
determine how these levels compare to levels in off-
site soils.

Groundwater

Several organic chemicals have been detected in
groundwater at the LEHR site. High levels of
chloroform have been detected consistently in an
on-site shallow well adjacent to one of UC Davis’
inactive campus landfill units. Other organic
compounds such as 1,1-dichloroethane, 1,2-
dichloroethane, and 1,1-dichloroethylene have also
been detected consistently in the same well but at
much lower concentrations. Concentrations of these
four organic chemicals exceeded drinking water
standards. Other organic compounds have been
detected sporadically at very low levels in other
wells at the site. The levels of these compounds
have not exceeded drinking water standards.

In general, the concentrations of metals detected in
the on-site shallow and deep monitoring wells are
similar to those found in offsite wells.
Concentrations of antimony and thallium exceeded
drinking water standards a few times, Hexavalent
chromium (a form of chromium) was detected
consistently in most sampling rounds 'in several
shallow wells. In many of these wells, the level of

hexavalent chromium exceeded the drinking water
standard for total chromium. Since chromium and
other metals occur naturally in soil, further studies
are planned to determine whether the metals in
groundwater at LEHR are naturally occurring, are
the result of geochemical processes in the soil, or
are the result of past activities at the site.

Small amounts of various chlorinated pesticides such
as aldrin, dieldrin, heptachlor, and others were
detected sporadically in some wells. Chlordane was
not detected in any of the samples. The presence of
pesticides in groundwater in the Davis area is not
unusual, and additional data will be needed to
determine whether LEHR is the only source of
these compounds.

Nitrate was detected in several monitoring wells at
the site. In many cases, the concentrations were
above the drinking water standard. Other possible
sources of nitrate, such as wastewater effluent and
regional agricultural practices, must be further
evaluated to determine whether LEHR is the only
source of the nitrate in groundwater.

Tritium was detected consistently at levels above the
drinking water standard in an on-site shallow well
next to former radioactive waste burial trenches.
Lesser amounts (below the drinking water standard)
of tritium and carbon 14 were detected in an
adjacent 85-foot well. Trace amounts of tritium
were detected sporadically in other shallow wells.
Small amounts of strontium 90 were detected
sporadically, but the levels did not exceed the
drinking water standard. Radium 226 was not
detected in any groundwater samples.

Surface Water (South Fork of Putah Creek)

Some organic chemicals and pesticides were
detected in surface water samples collected both
upstream and downstream of LEHR. Small
amounts of metals such as antimony, barium,
hexavalent chromium, lead, thallium, and zinc were
detected in upstream and downstream samples.
Nitrate was detected consistently in upstream and
downstream samples, In a few cases, levels of some
of these compounds exceeded drinking water
standards. Since the South Fork of Putah Creek
receives water from many upstream sources,
additional tests will be necessary to determine what
effect, if any, the LEHR site has had on the
chemical quality of the creek and the significance of
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SITE ASSESSMENT AND CLEANUP AT LEHR

An Overview

The Laboratory for Energy-Related Health Research
(LEHR) at UC Davis, where for more than 30 years
scientists studied the long-term health effects of
exposure to low levels or radiation, is in the midst of
evaluating the environmental impact of chemical and
low-level radioactive materials in its facilities and
surrounding environment, and treating, containing, or
removing these materials.

These activities mark the close of LEHR's principal
research project, a 33-year study of beagles exposed
to strontium, radium, and cobalt. The study was one
of several beagle projects the U.S. Department of
Energy (DOE) supported for many years at various
U.S. research institutions.

Also at the LEHR site are an inactive campus landfill
and several former disposal areas for low-level
radioactive wastes. DOE and UC Davis have been
investigating groundwater and soil in these areas for
contamination since 1987.

DOE'’s assessment and cleanup activities at LEHR are
estimated to cost $33 million. Some activities have
already been completed, and the cost and plans for
Juture activities will be determined once the
assessment is completed, in 1995.

History an¢ Descﬂptmn of LEHR

Located about a mrle south of the ‘main UC' Davrs
campus, LEHR occupies 135, acres surroynded by.
‘campus research facilities pnvate land.. A levee
‘along Putah Creek borders LEHR to the south. The
site itself, now called the’ Institute of Toxicology and
Environmental Health has outdoor dog: kefinels and
16 buildings, 11" of which house active research
programs and require no treatment or. removal of old
LEHR research wastes.

UC Davts owns the LEHR land and leases the site to
DOE whxch buxlt and owns LEHR s facilities. Once

treatment or removal of LEHR’s research wastes has
been completed, UC Davis will assume ownership and
operation of the entire facility.

An inactive campus landfill, used from the 1940s
until the mid-1960s covers about 6 acres of the LEHR
site, plus another acre approximately 600 feet east of
LEHR. Also at LEHR are several low-level
radioactive waste burial areas, where the campus and
LEHR buried wastes until 1974. The wastes were
buried according to regulations that were in effect at
the time. Adjacent to LEHR is the old campus
sewage treatment plant, which closed in 1949. The
site is the subject of a separate study by UC Davis.

The Research

Through the support of DOE’s predecessor, the U.S.
Atomic Energy Commission, LEHR (also known in
the earlier years as the Radiobiology Laboratory)
began in 1951 as a research project investigating the
biological effects of X-rays. The Atomic Energy
Commission authorized its first contract with LEHR
in 1962 for what became a 33-year (1956-89) study
that investigated the health effects of internal
exposure to low levels of strontium 90 and radium

.226. In a separate but related project, research

animals were exposed to cobalt 60 radiation.
Research at LEHR has focused 'on":

] understandmg better the effects of exposure to low~
leve! radiation o, the skeleton and its bIood-
forming. constituents; g .

» investigating: the’ behawor of cértain bone-seekmg
radloactxve matenals,

u studymg the beagle as an experimental ammal
model; =

# exploring how low-leve] radratron tnggers and
affects the formation of tumors and development'
of leukemia; and - .

s developing effective ways to use results gathered
from animal®studies to assess nsks to humans



In all, 1063 beagles were used in the strontium and
radium study. Selected because of their relatively
long life spans and physiological similarities to hu-
mans, the beagles received regular medical attention
throughout the study, and careful health records were
kept. Most of the beagles lived in outside kennels.
The last beagle in the strontium/radium study died at
‘the age of 18% in 1986. The final DOE research
contract for the beagle study ended in 1989.

LEHR scientists have published more than 100

- scientific papers based on their research with the

beagles, and they are continuing to analyze infor-
mation gathered during the project. They have
completed a computerized database that includes all
the clinical, radiation-exposure, and technical data
collected during the strontium/radium study.

Assessment and Cleanup Activities

Described below are the main projects that have been
completed or are still undergoing assessment and
cleanup at LEHR. Each project involves technical
testing, assessment, and the investigation and selection
of ways to eliminate, contain, or treat wastes and
contamination in accordance with applicable federal,
state, and local regulations. Environmental analysis
of each project according to California Environmental
Quality Act (CEQA) and National Environmental
Policy Act (NEPA) requirements is als¢ performed.

The last radioactive animal remains on the site
were taken from storage refrigerators, packaged in
drums, and sent to a DOE-licensed disposal site for
low-level radioactive wastes in Hanford, Washington,
in September 1990,

Appfoximately 34,000 gallons of low-level radio-

active water and sludge from underground tanks

were solidified and removed as waste in late 1991 and
early 1992. The water and sludge consisted of the
remaining byproducts of a special on-site treatment
facility (Imhoff Building and adjacent “area) for
_ processing animal wastes. The solidified waste was
© sent to a DOE-licensed disposal site in- Hanford. The
tanks themselves will be surveyed and decontaminated
if necessary as part of upcoming activities.

Removal of a device called a cobalt-60 irradiator
used for exposing research animals in outdoor pens
to external radiation was completed in January
1993. 'The irradiator was used in the 1970s and early
1980s to study radiation-induced leukemia. DOE
conducted a study in 1990-91 that estimated the
potential exposure to nearby private residences and

campus employees and volunteers at surrounding
campus research facilities when the device was
operated. The study showed that the private
residences and those who worked in the area received
less than the DOE annual limit allowed for public
exposure during the time the irradiator operated and
the current annual limit allowed by the State of
California, both of which are 500 millirem per year.
The cobalt-60 source was transferred to General
Electric Corp.

A radioactively contaminated tanker, which was
used to hold low-level radioactive liquid in the past,
is expected to be disposed of as waste in late 1994.

‘Decontamination and decommissioning (D&D) of

buildings is nearing completion. Eleven of 16
buildings have already been released to researchers
involved in ongoing UC Davis research. Of the 5
remaining buildings, Animal Hospital 1, Animal
Hospital 2, and a storage building for laboratory
materials have been cleaned of residual low-level
radjoactivity and are awaiting independent confir-
mation of cleanup before transfer to UC Davis. Low-
level wastes removed from these buildings were
packaged and sent to a DOE-licensed disposal site in
Hanford. The Imhoff building and the building that

- housed the cobalt-60 irradiator are scheduled to be

cleaned within the next few years.

Groundwater, surface water, and soil testing,
which began in 1987, is continuing. So far, carbon
14, tritium, chromium, nitrate, a few volatile organic
chemicals (VOCs), and chlorinated pesticides have
been found in shallow groundwater (about 45-70 feet
deep) under and adjacent to the site. Concentrations
of chromium, nitrate, and VOCs are above drinking
water standards in some of the test wells. Tritium has
been detected in one test well at 85 feet but the levels
do not exceed the drinking water standard. In surface
water testing, low levels of metals and nitrate, and-
trace amounts of organic chemicals have been
detected  in samples collected upstream and
downstream of LEHR. Contammatlon from LEHR is"
unlikel smce the creek supphes water to, rathcr than
draws water from, shallow groundwater in the area.
In soil testmg, low levels of nitrate, a few VOCs ’
chlordane, radionuclides such as strontium 90, radium
226, tritium, and. sevgral trace metals have been
detected. ‘Further work is necessary to’  determine”
whether the levels exceed background levels. A more-
extensive water and soil study, called a remedial
1nvest1gat10n/fea51b1hty study, is scheduled to begin in
early 1994 and is expected to be completed by 1995.;

November 1993
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l v l‘ : D AVI s _ Contact: Roger Liddle, DOE
(510) 637-1641

or Karen Watson, News Service
(916) 752-9842

PDATE MEETIN DULED FOR LEHR ITE E P

DAVIS, Calif. — Recent.and upcbming cleanup activities at a former low-level radiation '
research facility a mile south of the main University of California, Davis, campus will be
discussed at a public meeting Tuesday, Nov. 16.

The update meeting, pén of an.ongoing process that encourages community
“stakeholder” involvement, is sponsored jointly by the U.S. Department of Energy and UC
Davis. It will begin at 6 p.m. in the Orchard Room of the University Extension complex, located
on Extension Center Drive néar the Hufchison Drive entranée to campus. Free parking passes
will be available at the parking lot entrance.

Comments aﬁd questions from members of the public are welcome.

- DOE has made substantial progress in its environmental asécssment and cleanup at the
former DOE-funded Laboratory for Energy-Related Health Research, where forv more than 30
years research focused on th; long-term health effects of exposure to low-level radiation.
| - Inrecent months, three buildings (Animal Hospital-1, Animal Hospital-2 and a storage
building for laboratory materials) have been cleaned of residual low-level radioactivity and are
awaiting independent confirmation of cleénup before their expected tranéfer to the university. Of

| the 16 buildings on site only two remain to be assessed and cleaned — a special sewage
treatment facility for animal waste and a building that housed a cobalt-60 irradiator. They are |
scheduled to be cleaned within the next few years. | |

DOE officials estimate that roughly $780,000 was saved during the pasf few months
through the implementation of progressive waste-management procedures that greatly reduced
the volume of waste generated by the cleanup of the three buildings. In addition to cosﬁng less
for disposal, the specially packaged waste will also occupy substantially less landfill space.

Currently, DOE is preparing to launch a study to investigate in greater detail any soil or
groundwater contamination that may exist on the LEHR site as well as in the ngarby campus

-more-
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sanitary landfﬂl, closed since 1966, and in several adjacent low-level radioécﬁve “xvvastc burial
areas. The campus and LEHR deposited wastes in the burial areas until 1974.
The study, called a remedial investigation/fe'asibility study, is expéétcd to take up to two

years to complete. | - |

| Copies of background information on the LEHR site, along with reports and plans, are
available at the reserve desk of Shields Library on campus and the reference desk of the public
library in the city of Davis, 315 E. 14th St. | |

| “kw-
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WHERE DO 1 GET MORE INFORMATION?
To get additiona! information, piease:

CALL:
LEHR Roger Liddle/Salem Attiga
Information Line DOE Project Manager
(916) 752-8351 (916) 752-5459

OR
WRITE:

LEHR Cleanup Project
Old Davis Road

Mail Stop: ITEH
Davis, CA 95616

PIES OF INFORMATION RELATING TO THE

LEHR CLEANUP PROJECT ARE AVAILABLE
: FOR REVIEW AT:

" UC Davis Shields Librarv, Reserve Desk
University of California
Davis, CA 95616
(916) 752-1203
_ OR
Davis Public Librarv, Reference Desk
315 East 14th Street
Davis, CA 95616
(916) 756-2332

LEHR Cleanup Project
Old Davis Road

Mail Stop: ITEH
Davis, California 95616




U.S. DEPARTMENT OF ENERGY

UNIVERSITY OF CALIFORNIA, DAVIS

Cobétlt 60 Source Removal

OVERVIEW:

A radioactive Cobalt 60 (CO-60) source, used |

for irradiation studies at the former Laboratory
for Energy-Related Health Research (LEHR),
will be removed and transported to a licensed
nuclear facility in Pleasanton, California in
January 1993. Removal of the source, which
will take approximately 1 week, is part of on-
going environmental assessment and cleanup
activities at the LEHR site conducted by the US
Department of Energy (DOE) and UC Davis.
Battelle’s - Environmental Management
Operations (Battelle EMO) has been contracted
by the DOE to manage the site restoration.

LOCATION:

Located approximately one mile south of the
main UC Davis campus on Old Davis Road, the
former LEHR site covers 15 acres and is
surrounded by scattered campus research
facilities and private farms. The pencil-sized
CO0-60 source is housed in a building located on
the southeast corner of the site. (See map on
reverse.)

CO-60 HISTORY:

The CO-60 irradiator facility was an indoor-

outdoor facility designed to study the effects of -

low-level whole-body radiation exposure to
research animals. The study was one of several
studies conducted at the LEHR site to examine
the effects of continuous CO-60 radiation
exposure on beagles. The study ran from 1970
to 1987, with the last outdoor exposure
- experiment completed in October, 1985. The
irradiator continued to be operated exclusively
for indoor irradiation experiments until 1987. In
1988 the CO-60 irradiator was formally put into
safe storage.

REMOVAL PROCESS:

During late January, the CO-60 source, along
with its support structure (a weather-tight
housing structure bolted to the roof of the CO-
60 irradiator building) will be removed,
packaged and transported to a nuclear facility in
Pleasanton, California. ¥ EMO’s contractor,
Bechtel Environmental, Inc. of Oakridge
Tennessee, will effect the actual removal,
packaging and transport of the source.

Beginning the last week in January, Bechtel will
remove the irradiator from the roof of the CO- .
60 irradiator building and package it for
shipment to Gerneral Electric Vallecitos Nuclear
Center, where removal of the actual source and
packaging for final disposition will take place.
Bechtel will use a licensed transportation
company and shielded cask to transport the
irradiator to the facility, where the source will
be removed from its shielded housing. The
tasks involved in removal of the source from the
LEHR site are expected to require a few days.

SAFETY ISSUES:

The operations which will take place at the
LEHR site -- removal and packaging of the CO-
60 sealed source -- pose virtually no public
threat. The cask used for the operation is
specially designed to contain and shield radiation
such as that emitted by the CO-60 source, and
all work will follow applicable State and Federal
guidelines. In addition, an Emergency Response

" Plan has been written, environmental monitoring

will be performed, and work zone access will be
limited to personnel directly involved in the
actual work. To adequately ensure the safety of
those workers involved in the actual task, special
steps will be taken, and personnel will be
required to wear radiation detection badges and
appropriate protective clothing. Throughout the
operation, extensive monitoring will be
performed to ensure that no wunnecessary
radiation exposure occurs. -



WHERE DO I GET MORE INFORMATION?
To ob!_:ain additional information, please:

CALL:
LEHR Roger Liddle/Salem Attiga
Info Line DOE Project Manager
(916)752-8351 (916) 752-5459
OR
WRITE:
LEHR Cleanup Project
Old Davis Road '
Mail Stop: ITEH
Davis, CA 95616

COPIES OF INFORMATION RELATING
TO THE LEHR CLEANUP PROJECT
ARE AVAILABLE FOR REVIEW AT:

UC Davis Shields Library, Reserve Desk
University of California
Davis, CA 95616
(916) 752-1203

OR
Davis Public Library, Reference Desk
315 East 14th Street ‘
Davis, CA 95616
(916) 756-2332

'LEHR Cleanup Project
Old Davis Road

Mail Stop: ITEH -
Davis, California 95616

LEHR SITE MAP:
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chemical quality of the creek and the significance of
those chemicals whose levels exceeded drinking
water standards. Tritium, carbon 14, and strontium
90 were detected sporadically in surface water

samples. None of the levels exceeded drinking
water standards.

FUTURE PLANS:

As noted, more data is needed to adequately
evaluate some of the findings of the Phase II study.

In addition, other areas, such as the trenches and
landfill, must be further investigated. To complete
the soil and groundwater investigation, DOE and

UC Davis are preparing a site-wide plan, called a.
“Remedial Investigation/Feasibility Study" (RI/FS).
Information from the RI/FS will be used to develop

the plans to clean up the soil and groundwater as
necessary.
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FOR MORE INFORMATION:

Call: LEHR Information. Line
(916) 752-8351

or

Roger Liddle, Project Director/
Salem Attiga, Project Manager
(916) 752-5459

Write: LEHR Cleanup Project
ITEH
UC Davis
Old Davis Road
Davis, CA 95616

COPIES OF DOCUMENTS RELATING TO THE

- LEHR CLEANUP PROJECT ARE AVAILABLE

FOR REVIEW AT:

Shields Library
Reserve Desk
UC Davis
Davis, CA 95616
(916) 752-1203

Davis Public Library
Reference Desk

315 East 14th Street
Davis, CA 95616
(916) 756-2332

LEHR Cleanup Project
UC Davis -
ITEH

Old Davis Road

Davis, CA 95616




(916) 752-4959
Ed Bailey

(916) 322-3482
or Karen Watson
(916) 752-9842

UC DAVI s . November 18, 1991

Contact Steve Eckberg
T
j

DAVIS, Calif, — No radioactive contamination was found in a second round of groundwater
testing near a former Univcrsity of California, Davis, low-level radiation research facility, according
to the state Department of Health Services and an environmental consulting company hired by UC
Davis. , |

The university had requested additional testing of groundwater on private property near the
former Laboratory for Energy-Related Health Research site in September when preliminary tests
indicated the presence of minute levels of tritium — a radioactive form of hydrogen commonly used
in laboratory tests — in two tests spots roughly 1,500 feet from the edge cf the rural LEHR site. |

Campus officials reported the preliminary results to the public at that time and requested that
the state Department of Health Services participate in a second round of testing in September and
October’ to confirm the findings. | |

“The earlier identification of tritium may have been due to an error in the handling or analysis
of the two samples in the first round of testing, according to Steve Eckberg, who oversees UC Davis
cnvimhmcnta;l assessment and clcanup operations under way at LEHR. The two tritium |
measurements — which were 13 and 21 times below the level set as the drinking water lumt —could
have been in error by as much as 50 percent because of the nature of the tests.

*“This time we requested the use of a more sophisticated laboratory test on the second round
of samples in order to receive more accurate information about possible contamination,” Eckberg
said. : _

If radioactive contaminaﬁon had been found, it would have been the ﬁrSt time that radioactive
material in higher than naturally occurring concentrations was identified in groundwater off campus -
property. |

The Sacramento office of the consulting firm Dames & Moore handled both rounds of testing.
The relatively new technology used by Dames & Moore to collect the groundwater samples

-more-
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2-2-2 LEHR Tests

will help the campus identify possible sites for the installation of additional monitoring wells. This
technology allows workers to “phnch” through the ground temporarily with a test device and collect
water samples at depths of 75 to 95 feet. Although these samples provide helpful screening
| information, long-term honitoring wells are considered the best method for tracking and measuring
any contamination.

UC Davis and the U.S. Department of Energy are in the midst of a multiyear assessmént and
~ cleanup of the LEHR site, where for more than 30 years DOE-funded scientists studied the health
effects of exposure to low levels of radiation. Also located on the 15-acre site are an inactive campus
sanitary landfill, closed in 1966, and several inactive campus and LEHR disposal sites for low-level
radioactive wastes, which were closed in 1974.

Extcnsive soil and groundwater testing has been under way for more than four years at
LEHR, located a mile south of the main UC Davis campus. Sincé 1988, the campus has publicly
reported finding elevated levels of nitrates, the trace metal hexavalent chromium, tritium, carbon 14
and organic chemicals in test wells on the LEHR site. |

Quarterlyvtcsting of domestic wells on neérby private property since 1989 has shown elevated
levels of nitrates and chromium, whose source is unclear. The campus has been supplying these
neighbors with drinking water since 1989. |

In the second round of testing, 23 sampies were collected from locations on the LEHR site
and nearby surrounding private property. Duplicate samples were taken at the locations where tritium
had been identified in the first round of testing. (Two spots on pﬁvatc property and one on the
LEHR site). The state Department of Health Services analyzed the extra samples, and the
univérsity’s consultant handled sﬁmplcs from all the locations. |

With the exception of the tritium, the second round of results was similar to those in the
) ﬁrst_rqund of testin_g, w1th findings of trace levels of some organic chemicals and chromium below
drinking water standards and one sample off the LEHR site with nitrate above drinking water
standards. The latest testing confirmed the presence of tritium in groundwater on the LEHR site.

According to Ed Bailey, head of the radiological h_ealth branch of the state Department of
Health Services, the state found no tritium above natural background levels in the sampleé state

" workers tested.
-kw-



% DAMES & MOORE A PROFESSiON:\L LIMITED PARTNERSHIP

8801 FOLSOM BLVD., SUITE 200, SACRAMENTO, CALIFORNIA 95826

(916) 387-8800 FAX NO.

University of California
Office of Environmental Health and Safety
Davis, CA 95616

Attention: Ms. Carolyn Owen

Dear Ms. Owen:

(516) 387-0802

November 14, 1991

RE: Results of Rerun

Analysis for Carbon-14

The result of a rerun analysis of a groundwater sample collected during second-round
CPT/Hydropunch investigation is presented below. The sample that was analyzed was HP-37-71 which
initially had a reported Carbon-14 result of 545 +/- 334 picoCuries per liter (pCi/l). '

Reanalysis of this sample following a bicarbonate precipitation preparation technique yielded a
result of less than the detection limit of 500 pCi/l. The bicarbonate precipitation technique is a more
sensitive analysis than that used initially. If you have any questions, please call me at (916) 387-7530.

Sincerely,
DAMES & MOORE _,

Y V ) /’
e ! )ﬂ,:;;'_jf'//i/“
- ey, P
- (A~ ~—
Jim Brake

Project Manager

OFFICES WORLDWIDE




January 24, 1992
Contact: Roger Liddle
(510) 273-6251
or Salem Attiga
(916) 752-5459
-or Karen Watson
916) 752—9842

EDITOR’S NOTE: Reporters interested in filmmg the loading of the truck are
welcome to observe the operations Tuesday, Jan. 28, at 2 p.m. . Please call 752-
9842 to make arrangements.

DISPOSAL OF LEHR SLUDGE TO BEGIN

DAVIS, Calif. — The treatment and backagihg of approximately 34,000 gaﬂoné of low-
level radioactive sludge and water stored at a research facility one mile south of the main University
of California, Davis, campus is nearly compiete, ,end shipment of the material is scheduled to begin
the week of Jan. 27. |

The disposal of the waste — expected to take place in two stages — marks a major step in
_the environmental assessment and cleanup of the former Laboratory for Energy-Related Health

" Research (LEHR) site by the U.S. Department of Ehergy and UC Davis.
During.'the weeks of Jan. 27 and Feb. 3, a total of 480 55-gallon drums filled with the
. solidified waste will be u'ansperted to the DOE low-level radioactive waste disposal site in
-Hanford, Wash. An addjrionel 300 dfums and twd, 200-cubic-foot steel cylinders (used in the
treatment process) are scheduled for shipment in mid-February.

The Missouri-based, DOE-contractor Tri-State Motor Transit has been hired to transport the
drums by truck, following all state and federal envifonmental and safety guidelines.

The sludge and water are the remaining byproduets of two specially designed waste-
processing systems built a.t LEHR to handle the low-level radioactive wastes of research animals
used in studies of the health effects of exposure to radiatien. The 33-year project, which involved
mostly dogs, was one of several similar projects supported by DOE at various U.S. research
institutions. |

During the years of active DOE research at the site (the waste systems were last used in
1986), the sludge generated by the waste-processing systems was removed periodically from
ﬁnderground storage tanks when necessary and shipped to a licensed radioactive waste site. The |
entire disposal operation will clear the tanks of what remained. The emptied tanks will be
decontaminated if necessary at a later stage in the project. -

-more-
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2-2-2 Sludge Disposal

_Thc c':oncc_ntration of radioactivity in the sludge and water is vcry low.. It consists mostly of
about 200 mﬂﬁéuﬁcs of strontium 90 and about 4 millicuries of radium 226.

Tmatmcnt and packagmg of the sludgc bcgan in latc Septcmber whcn the South Carohna—
based DOE-comractor Chem- Nuclcar Envuonmcntal Services Inc. set up opcratlons along the
western edge of the 15-acre LEHR site. » -

Thc cstlmated cost of txeatmcnt packagmg, sh1pp1ng and d1sposa1 of the wastc is $1 2

million, Wthh is bemg funded by DOE

dw-




LE i<

Department of Energy
San Francisco Field Office
1333 Broadway
Oakland, California 94612

July 28, 1992

Dear Neighbor,

The Department of Energy has prepared a draft environmental
assessment (EA) covering the next phase of its cleanup operations
at our former site on the University of California/Davis campus.
We are providing you with a copy of this document and would like to
invite you to attend our next update meeting, which we are co-spon-
soring with the University, on Thursday night, August 13 at 6:00
p.m.. It will be held in the Cabernet Room of the Silo on
Hutchison Drive across £rom Harjng Hall on the campus.

As you can tell from the document, the next cleanup phase at the

l5-acre Laboratory for Energy-Related Health Research (LEHR) site
focuses on four buildings: Animal Hospital-1l, Animal Hospital-2,

the cobalt-60 building and a specimen storage facility. In
addition, this fall we plan to remove the cobalt-60 irradiator and,
by 1994, a contaminated tank trailer containing 250 gallons of low- .
level radioactive liquid. Following successful decontamination
procedures, our intent is to release these buildings to the
University for their use as research laboratories.

Staff from both DOE and UC/Davis will be available at the meeting
" to discuss this assessment as. well as progress to date on our
cleanup activities. I would like to urge you to attend and will
look forward to seeing you there.

Sincerely,

v O NIIA
R’oggl? H. Lidfle%

LEHR Project Manager
Environmental Restoration &
Waste Management Division

Attachment:
As stated



(510) 273-6251
or Karen Watson, News Service
(916) 752-9842

.

UCDAVIS i
_ Contact: Roger Liddle, DOE

Draft environmental assessment for next phase released

UPDATE MEETING SCHEDULED FOR LEHR SITE CLEANUP

DAVIS, Calif. — Recent cleanup activities and environmental testing as well as a draft
environmental assessment for the next cleanup phase at a former low-level radiation research
facility a mile south of the main University of California, Davis, campus will be discussed at a
public meeting Thursday, Aug. 13.

The update meeting is spdnsored .jointly by the U.S. Department of Energy and UC

- Davis. It will begin at 6 p.m. in the Cabernet Room of the Silo, on Hutchison Drive across from
Haring Hall. Suggested parking is in lot 43.

Comments and questions from members of the public are welcome.

DOE has completed several stages of a five-year cleanup plan for the former DOE-
funded Laboratory for Energy-Related Health Research (LEHR) since releasing the plan in 1990.
These include the removal and disposal of the remaining radioactive sewage byproducts and
biological remains of research animals to a licensed site in the state of Washington. DOE also
has been investigating soil and groundwater contamination together with UC Davis, which has a
leaking inactive campus sanitary landfill on the LEHR site.

The draft environmental assessment, released this week by DOE, outlines steps for the
next major phase of cleanup ope_rations.at the 15-acre site, where for more than 30 years research
animals were uséd to study thé long-term health effects of exposure to low-level radiation.

Expected to begin in late August, this next phase focuses primarily on four buildings:
Animal Hospital-1, Animal HOSpital-2, the cobalt-60 building and a specimen storage facility.
Most of the radioactive contamination has been identified in the buildings’ plumbing,. cages, in
spots on walls and floors and in a specialized air filtering system.

In addition, DOE plans this fall to remove a cobalt-60 irradiator used to sfudy radiation-
induced leukemia, and by 1994 remove a contaminated tank trailer containing approximately 250
gallons of low-level radioactive liquid. » )

After reviewing the environmental assessment for this next cleanup phas-e — required

-more-
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2-2-2 LEHR Meeting

- under the Natiohal Environmental Policy Act (NEPA) — DOE officials in ‘Washington, D.C.,
have made a preliminafy detemination that the proposed cleanup in the next phase would not
pose any significant environmental impacts as described by the féderal guidelines in NEPA. - |
“ Copies of the draft EA, along with other reports and information about the cleanup
project at LEHR, are availablehét the reserve desk of Shields Library on campus and the
reference desk of the public library in the city of Davis. Copies also will be available at the
public meeting.

‘ _'kw-
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U.S. DEPARTMENT OF ENERGY

UNVERSITY OF CALIFORNIA, DAVIS

Decontamination and Decommissioning of LEHR Animal Hospitals |

OVERVIEW

In October 1993, the U.S. Department of Energy
_completed the Decontamination and Decommis-
sioning (D&D) of two Animal Hospital buildings
(AH-1 and AH-2) at the former’ Laboratory for
Energy-related Health Reseéarch (LEHR) site on
the UC Davis campus. Research. was conducted
in the Animal Hospitals from 1958 through 1989,
focusing on the long-term health effects. of low=
level radiation” exposure in beagles The AH-1
and AH:2 D&D effort: was a-major component

 of the LEHR Envitonme o
~ which- cont1nu’_"'i-_
D&D; project. goal

. the ‘buildings to a- condition ‘that W111 pernut'*.
' transfer of ownershlp to UC: Dav1s A final -
»'ver1f1cat1on that "AH-1.and AH:2' are. free of

contamination will be performed by an 1ndepen-
dent’ contractor, This will allow release of the
bu11d1ngs to UC Dav1s for unrestricted use.

LOCATION-

Located approxxmately one mile south of the
main UC Davis campus on ‘Old Davis Road, the
former LEHR site occupies 15 acres surrounded
by scattered campus research facilities and pr1vate

farms. :AH-1-and AH-2 are near the Western site: - -

_ boundary (see map on back)

PROCESS

The focus of the Ammal Hosp1tal D«SCD was the 3
_-elimination of any remnants of low-level radia-

- tion from the burldmgs “This involved removal -

of a 1 bmg and heating: systerns :

_f.f-contalmng ashestos in floor: coverIngs ‘and-insul-
. ‘ation. were dlso” removed. as needed. to prov1de"'
- access to the ventilation systerns anid to the drain:
' age systems (1nc1ud1ng p1pes below the floor -

' surface)

SAFETY AND ENVIRONMENTAL PROTECTION

Prior to the start of this activity, an Environ-
mental Assessment was prepared and approved in
1992. Potential impacts to the pubhc and the
environment were evaluated, and a "Finding of
No. Significant Impact" (FONSI) was - issued.

Federal and state saféty guidelines were clearly

followed during the building restoration. ngh
standards of safety and worker ,protect1on
resulted in an excellent safety f o '

c1ency Part1cu1ate / :seale
plastic tentings both for inner bu1ld1ng surfaces ,
and for specific work. areas, negative pressuriza-
tion of work areas, controlled access to: bu11d1ngs,
and exit survey checkpomts ~To -assess the
effectiveness of controls, - routine breathmg zorie
air sampling and ventilation stack samphng were
conducted throughout D«SCD work: | '

' HAZARDOUS. WASTE MI'NIMIZATION L

‘Hazardous waste minimization dur1ng the AH-1

and AH-2 D&D was considered a success in both
cost reduction and preservation of valuable
landfill space. A significant-decrease in volume
of hazardous waste was achieved with implemen- -
tation of an" effective waste minimization-
program. Materials, including fixtures and-cage

~rubble, were ‘surveyed for contarmnatlon after .

shredder and compactor Were used to reduce. the
volume' of hazardous' waste by nearly 50%..
These efforts resulted id' a project savings of
$870,000 in waste d1sposal costs.



WHERE DO. I GET MORE INFORMATION" ‘ LEHR SITE (VVestem Sectlon)

To: get additional inforniation, p!ease
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Office of Solid Waste
and Emergency
Response (OS-510W)

United States
Environmental Protection
Agency ‘

Superfund Information Repositories
and Administrative Records:
Introduction fvor Librarians

EPAS20-F-22-001
August 1932

EPA

What is Superfund?

In 1980, Congress passed the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA
or Superfund). This Act authorized the U.S. Environmental Protection Agency (EPA) and the States to respond to
threats of uncontrolled hazardous waste. CERCLA also established a Trust Fund which EPA could use in emergency
situations and at sites where long term remedies are required. The Superfund process involves site investigations,
studies of the feasibility of different technologies, and actual cleanups. Using enforcement aythorities, EPA can
compel potentially responsible parties (PRPs) tocleanup sites or pay for the costs. When PRPs areunwilling orunable

to conduct or pay for the cleanup, money from the Trust Fund may be used.

1

INTRODUCTION
Members of the public play a central role in the

- Superfund program. EPA considers publicinput when

making site cleanupdecisions, particularly the Agency’s
selection of the response action for the site. This fact
sheet discusses two features of EPA’s Superfund Com-
munity Relations Program: the information repository
and the administrative record. '

1. What is an information repository?
An information repository is where current informa-

tion, technical reports, and reference materials regard-
ing a Superfund site are stored. EPA or the State

 establishes the repository in the community at the be-

ginning of site studies to provide the public with easily-

. accessible information. Repositories are established for

all sites where cleanup activities are expected to last for
 more than45 days. Typicalrepository locations mclude

pubhc libraries or municipal offices.
i 2. What is an adminlstrative l_fecord?

The administrative record is a specialized file contain-
ing the information which was used to select the rem-
ed yataSuperfund site. Administrative records contain
‘technical reports specific to each Superfund site, and
key technical and administrative guidance for clean-
ups. An administrative record must be available at

- every site to encourage public participation in the rem-

edy selection process. EPA maintains an identical copy
of the administrative record at the EPA Regional Office
or a State office.

Although agencies may establish more than one infor-
mation repository in a community, EPA or the State
typically establishes only one local administrative
record. Since the information repository is opened first,
quite often the administrative record willbe at the same
location so that the public can access both.

[T
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3. When does EPA establish the
information repository?

EPA prefers to establish information repositories as
early in the site cleanup process as possible and before
technical activity begins. The earlier the repository is
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established, the greater the opportunity for the public to
"access information on the activities at the site. There
will be some occasions, however, when the governmen-
tal agencies must move quickly to address site condi-
tions. Setting up the information repository may follow

those technical activities.

.E 1
4. What does the information repository
contain?

The .repositéry contains general information about

EPA, Superfund, and the enforcement program. In
addition, EPA includes. fact sheets, maps and other

materials about a particular Superfund site in the re-

pository and the Comimunity Relations Coordinator
(CRC) submits items of interest, such as newspaper

clippings about the site and community reactions. A
description of common documents can be found. on
pages 5 through 8 of this fact sheet. In many situations,

the repository contains the administrative record and

its documents as they are being compiled. Administra-
tive record materials need to be clearly marked.

5. Why should | be an information
repository librarian?

The information repository is one of the best ways to
involve the public in the site cleanup process. Because
you already hold a position as an information source in
the community, you are especially qualified to keep
information for the public. Your service in helping EPA
maintain the information repository is invaluable in
facilitating meaningful publlc mvolvement in the site
cleanup.

6. Where is the information repository

located?

Information repositories are usually located near the

site in a public building, such as a-public library or
school. The primary consideration in choosing the
location is public acce551b111ty Whenever possible,
repositories are located in buildings with photo-

~ copying facilities, and are accessible for people with
* physical handicaps. Insome cases, two repositories are

INFORMATION REPOSITORY -

WITH ADMINISTRATIVE RECORD

General (e.g. Fact Sheéts)
Plus Site-Specific(e.g.
News Clippings, COmmunity
Relations Plan, and some
technical reports)
Superfund Materials

| . " Information Repository

N
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Community libraries or other public buildings may house the information
repository, the administrative record, or both. Librarians will choose among
these options according to the best fit for their facility space and other factors.

established for a site. A public library branch near the

site, forexample, may bean appropriate location for the
repository. In addition, the main library, which is
typically located in the center of the community and
therefore more accessible to a larger number of citizens,
would be a second appropriate location. The actual
repository may be contained on bookshelves, in file

cabinets, or in notebooks.

7. From whom do | get information to
put into the information repository?

Most information will be provided by the EPA or the

State CRC. You, as the repository librarian, and other -
. members of the community, may also identify relevant

newspaper clippings or local publications for inclusion
in the repository. Youshould confirm the appropriate-
ness of all materials with the CRC before actually plac-

' ing them in the repository. The administrative record
“has its own index; the Administrative Record Coordi-

nator (ARC) will supply all materials.. .

‘8. How do I maintain the repository?

- Repository maintenance consists of the same routine

you use to organize files or shelves for the public. Italso
involves adding new information from EPA or the

. State. Librarians may find it helpful to keep a chrono-

logical log of all information EPA or the State sends. The
agencies, however, and not local librarians, bear ulti-
mate responsibility and liability for the contents of
information repositories and administrative records.

9. How is the information
repository organized? 6—3?:
The repository is organized by the CRC, depending on
the information available. Subject categories include,
for example: general Superfund information, site sam-
pling data and analytical results, legal documents relat-
ing to the site, public involvement records, and infor-

mation on the selected cleanup technology.

If the administrative record is included with the infor-
mation repository, documents should be marked as
suchand keptseparate from the general materialsof the
repository. -During periods of high interest in the site,
EPA will readily furnish you with extra copies of re-
quested administrative record documents.

10. What time commitment is
involved in maintaining the -
information repository/
administrative record?

Depending upon thereference system currently in place,
it may take a few to several hours to set up the space and
tracking system for these files. Many libraries already
serve as repositories for state or federal agency docu-
ments, so adding another repository may be a familiar
exercise. The time commitment involved in receiving,
logging in and referring library users to the documents
also would vary, depending on the level of community
interest in the site and on phases of site activity. Typi-
cally, ongoing maintenance of the files involves a few
hours per month.



The overall time-frame for information repositories can
be several years. But during that time, EPA will assist
you with deleting old files so that adding site docu-
ments does not burden your available space.

11. What space commitment is involved
in maintaining the information:
repository/administrative record?

As with time, space required for the files can vary,
according to the particular site circumstances or com-
plexities. Seldom, however, does the space require-
ment exceed that of two file drawers or a standard
library shelf. It is best to discuss this question with the
CRC, who may be able.to predict the amount of space
you may need. - ' \

12. May | add information to the
repository?

The information repository, yes; the administrative
record, no. As indicated earlier, you may be in the best
position to identify potentially useful information for
the repository. EPA encourages and appreciates any
ideas you may have for enhancing the effectiveness of
the information repository. Because the administrative
record, however, provides documentation for the spe-
cific remedy selected at the site, only EPA or the State
may add or delete information to this file.

13. May library users remove
documents from the repository?

No. It is important that the information in the reposi-
tory remain accessible to allmembers of the community
who may want to use it. Therefore, individuals should
not remove documents from the repository for their
personal use. In some cases, EPA will provide you with
extra copies of certain documents, such as fact sheets,
which members of the public may take with them.
Generally, however, persons wanting their own copy of
the information must either make a copy of the docu-
ment (provided you have a copying machine) or re-

quest a copy from EPA. If you notice that documents

are missing, contact your-CRC or ARC.

STANDARD INFORMATION
REPOSITORY DOCUMENTS

Although the contents of each information repository
vary depending on the site and phase of site cleanup,
certain documents are found in most repositories. This
section briefly describes some but certainly notall of the
documents that could be included.

General Superfund Information

Most information repositories contain introductory
background information on the Superfund program.
This information may include fact sheets and brochures
on various aspects of the Superfund program and the

- cleanup process. General program information pro-

vides a context within which the public may consider
site-specific information and explains the overall
Superfund goals. '

Copies of CERCLA and RCRA

Information repositories typically contain copies of the
Comprehensive Environmental Response, Compensa-
tion, and Liability Act (CERCLA), and the Resource
Conservation and Recovery Act (RCRA). CERCLA
provides the statutory authority for the Superfund

~ cleanup and enforcement programs. RCRA is a com-

prehensive waste management law. - CERCLA and
RCRA are complemientary laws that establish waste
managementand cleanup programs forpastand present
disposal practices. These statutes are generally in-
cluded in repositories to provide the public with a

~ framework for understanding the activities at the site.

The National Oil and Hazardous Sub-
stances Pollution Contingency Plan (NCP)

The. NCP is the central regulation of Superfund. By
setting forth guidelines and specific procedures that
must be followed, it acts as a blueprint for conducting
Superfund cleanups.




Hazard Ranking System (HRS)
Information

The Hazard Ranking System (HRS) is a method used by |
EPA to evaluate potential risks to health and the envi-

ronmentby therelease of hazardous substances atasite.

The HRS produces a site score (anumber between 1 and
100) which is the primary factor in deciding if a hazard-
ous waste site should be placed on the National Priori-
ties List (NPL). The NPL is a list of the most serious
uncontrolled or abandoned hazardous waste sitesiden-
tified for possible long-term cleanup, using money
from the Superfund. HRS information includes site

investigation reports and site soil, water, and air sam- -

pling data and analysis.

Press Releases

Press releases that are relevant to the site or
the Superfund Programare typically mcluded
in information repositories. Press réleases provide a
record of activity at the site, and may document com-
munity conceérns and EPA or State responses.

Cooperative Agreement

In some cases, the State may be conducting cleanup
work at the site.. When the State assumes lead respon-
sibility for cleaning up a Superfund site, the State’s
responsibilities are set forth in-a Cooperative Agree—
ment with EPA.

Technical Assistance Grants (TAG)
Brochure and Citizens Handbook

The TAG program is designed to provide grants of up
t0$50,000 to eligible groups living near Superfund sites.
The recipient of a TAG award may hire a Technical
Adpvisor, such as an epidemiologist, toxicologist, or
hydrologist. The Advisor interprets technical data on
the nature of hazards at the site and the recommended
alternatives for cleanup. Only one TAG is available per

Superfund site. A brochure briefly outlining the TAG
programand announcing the availability of the grant is
included in the repository. Detailed information about
the program and information on how to apply for a
TAG are contained in the Citizens’ Handbook. The
Handbook contains detailed information on the TAG
program requirements and instructions on organizing
a community to apply for a grant. For a copy of the
Handbook, or additional information about the pro-
gram, contact the CRC.

...
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STANDARD ADMINISTRATIVE
RECORD DOCUMENTS

The Administrative Record evolves over time,and docu-
ments areadded corresponding to site activities. These
documents will be used as the basis for selécting the
removal action or the site remedy. Until the final
decision document is signed, there is no complete ad-
ministrativerecord fora site. The "administrativerecord
file" refers to the documents as they are being compiled.
The record file must be madeavailable at or near thesite
except for emergency removals that last fewer than 30
days. This section briefly describes some, but certainly
not all the documents that could be included.

Community Relations Plan (CRP)

The Community Relations Plan (CRP) is a document
prepared by EPA or the state, which describes the site
background; identifies community concerns regarding
the site; sets forth a strategy for addressing those con-
cerns; and identifies opportunities for public involve-
ment regarding the sites. The CRP also contains names
and addresses of EPA and State contacts. The key
plannmg information in the CRP is derived from inter-
views with members of the local community. CRPs are
prepared for all Superfund actions lasting longer than
120 days.



Administrative Order on Conéent _(AOC’)

An AOCis alegal agreement between EPA and Poten-
ually Responsible Parties (PRPs) in which the PRPs
agree to perform or pay for some or all of the cost of a
removal or an RI/FS. AOCs are issued by EPA, and
may also be signed by the State.

Engineering EvaI‘uation/C_cist Anaiysi’s
(EE/CA)

If a period of at least six months exists béfore a removal
begins, an EE/CA will be done. The EE/CA analyzes
removal altematlves and their costs fora site.

Action Memo

An Action Memo provides a concise written record of
the decision selecting a removal action. It describes the
site's history, currentactivities, and health and environ-

mental threats. It outlines the proposed actions and -
costs, and documents approval of the removal. ‘An- -

addendum to the Action Memo sets forth the enforce-
ment strategy. Because Action Memos are the primary
decision documents to select and authorize removal
actions, they are the critical component of the adminis-
trative record. When an Action Memo is signed, the
administrative record fora removal closes.

Remedial Investigation/Fea_sibiI'ity Study
(RVFS) Work Plan

The RI/FS is a series of investigative and analytical
studies that are usually performed at the same time to:

e Gather the data necessary to determine the type
and extent of contamination at the sité

* Establish goals for cleaning up the site

. 'Idenﬁfy and screen cleanup alternatives

.. .Analyze the technology and costs of the cleanup _

alternatives.

The RI/FS work plan sets forth detailed‘ procedures for
conducting the RI/FS, including how and where sam-

. pling will be conducted, treatment alternatives to ’

be explored, and methodologles for conducting site
studies.

Health Assessment

The health assessment is a study required by CERCLA
that determines the ‘potential risks to human health
posed by thesite. Health assessments are conducted by
personnel from the Agency for Toxic Substances and
Disease Registry (ATSDR). They review environmen-
tal sampling data and other site-related information.
The health assessment determines whether any current
or potential health threat exists. It does this by evaluat-
ing the completeness of the information and consider-
ing the types of contamination present, pathways the
contamination might take, and the extent to which the
site area is used by humans and ahimals.

Risk Assessment

Risk assessments are evaluations performed as part of
the RI/FS to estimate the damage a Superfund site
could cause to health or the environment. As such, risk
assessments help determine the levels of chemicals that
can remain on the site, as well as the need for action.
They also provide a basis for comparing different
cleanup methods.

Site Sampling Data and Results

Soil, air, and water at Superfund sites may be sampled
and tested for contamination at various stages of the
cleanup process. Information on sampling activity is
typically included in the administrative record file and
enables the public to better understand the nature and




-extent of contamination at the site. These reports are
often highly technical; other documents such as the Rl
and FS reports generally will summarize the informa-
tion and provide an analysis of the results.

Remedial Investigation (Rl) Report

The RI report includes information on physical and
chemical monitoring studies, the nature and extent of
contamination, potential routes of exposure, and a
baseline assessment of the potential risks to human
health posed by thesite. The RI report generally begins
with a brief synopsis of the whole report.

Feasibility Study (FS) Report

The FSreport contains a detailed analysis of the feasible
cleanup alternatives, and supports the selection of the
appropriate cleanup alternative. The FS report evalu-
ates each of the proposed cleanup alternatives against
criteria such as short and long term effectiveness,
implementability, cost, compliance with State cleanup
requirements, and the effectiveness of the alternativein
maintaining protection of human health and the envi-
ronment. The FS report also compares the alternatives
being considered.

Proposed Remedial Action Plan

The Proposed Remedial Action Plan (Proposed Plan)
describes all the cleanup technologies considered for
the site by EPA and identifies the alternative(s) pro-
posed by EPA to be the best cleanup method. The
Proposed Plan provides the public with a comparison
of cleanup alternatives considered feasible by EPA.

Public Meeting Transcript and
Summaries

CERCLA requires EPA to provide the opportunity fora
public meeting to discuss the site cleanup plan, and to
make a transcript of the meeting available to the public.
At sites where there is a high level of community
interest, public meetings may be held more frequently
to provide the community and EPA with the opportu-
nity to exchange information on the site. For these
meetings, when no transcript of the meeting is taken, a
meeting summary will be placed in the information
repository. Public meetings also provide the opportu-
nity for members of the community to express their

concerns regarding the site, and for EPA to respond to
those concerns. Transcripts of public meetings are
included in the information repository as a means-of
documenting public involvement in the site cleanup
process.

Responsiveness Summary

Responsiveness summaries outline oral and written
public comments received by EPA during public com-
ment periods on key documents, such as the Proposed
Plan, and contain EPA’s response to these comments.
As such, they document community concerns regard-
ing the cleanup for EPA decision-makers and are a key
part of the Agency’s record of decision.

Record of Decision (ROD)

The ROD is EPA’s official decision document that ex-
plains which cleanup alternatives will be used at
Superfund sites. The ROD is based on informationand
technical analysis generated during the RI/FS. The
ROD also takes into consideration public comments
and community concerns.

POST-DECISION DOCUMENTS

The administrative record normally closes when the
ROD is signed. On occasion, new information is re-
ceived on site conditions or the technology selected,
which requires the ROD to be amended or an explana-
tion of significant differences to be written. These
materials may beadded to theadministrative record file
and kept in a post-decisional file.

Moredocuments pertaining to the site willbe generated
after the close of the administrative record. The follow-
ing documents will be part of the information reposx-

tOl'y



Remedial Design (RD)

The RD'specifies detailed, site-specific procedures and
scheduiles for conducting the actual remedial work at
the site. The RD may be prepared by EPA, the State, or
the PRPs incases where PRPs are conducting site activi-
ties. The RD provides the public with information on
activities to be conducted at thesiteand the schedule for
completion of those activities. ‘After completion of the
final engineering design; a fact sheet will be placed in
the information repository. A public briefing will be
scheduled prior to the initiation of the remedial action.

Remedial Action (RA)

The RA is the actual construction that follows the reme-
dial design ‘of the selected cleanup alternative at a
Superfund site. ) '

Consent De_Cree (CD)

A CDis alegal agreement between EPA, the PRPs, and

sometimes the State, whereby the PRPs consent to per-
form or pay for all or part of the RD/RA. The Consent
Decree describes the actions for which PRP’s are respon-
sible and is subject to a public comment period. Con-
sent Decrees are approved and issued by U.S. District
Court judges.

Unilateral Administrative Order (UAO)

. A UAO is a legal document issued by EPA directing

PRPs to perform the RD/RA. It sets forth the liability of
the parties for the cleanup, describes actions tobe taken,
and subjects the recipients to penalties and damages for
noncompliance. UAOs may be enforced in court.
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FACT SHEET

Frontier Fertilizer Superfund Site
Davis, California
Pesticide Pond Soil Removal Action Admlnlstratlve Record

is the collection of documents
which form the basis for an agency's decision, in this case the
selection of a response action at a Superfund site. Under Section
113(k) of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA), as amended by the Superfund Amendments
and Reauthorization Act (SARA), EPA is required to establish an
administrative record for every Superfund response action and to
‘make a copy of the admlnlstratlve record avallable at or near the
site. :

The "“administrative record®"

~ The administrative record must be reasonably available for
public review during normal business hours. It should be treated
as a non-circulating reference document, in order to allow the
public greater access to the record and also to minimize the risk
of loss or damage. Individuals may copy any documents contained in
the administrative record, according to the copying procedures at
the local repository.

The administrative record will be maintained at the local

repository until further notice. Periodically EPA may send
supplements and iIndeXes directly to the local repository. These

supplements must be placed with the initial administrative record.:
Questions regarding the maintenance of the administrative record
should be directed to:

Elalne Chan
Admlnlstratlve Record Coordinator
U.S. Environmental Protection Agency
75 Hawthorne Street (H-7-4)

' San Francisco, CA 94105
(415) 744-2380

Please address questions on this administrative record to:

Michael Bellot or: Andgeles Herrera

Remedial Project Manager
U.S. EPA (H-7-2)

75 Hawthorne Street

San Francisco, CA 94105
(415) 744-2364

Community Relations

Coordinator

U.S. EPA (H-1-1)

75 Hawthorne Street
San Francisco,

(415) 744-2183 or

1-800-231-3075

"CA 94105



Department of Energy
San Francisco Field Office
1333 Broadway
Oakland, California 94612

December 21, 1994

Sara Fergusen

Davis/Yolo County Library
315 E. 14th St.

Davis, CA 93063

- Dear Ms. Fergusen:

I have enclosed a copy of Baseline Environmental Management Report (BEMR) summaries for
facilities under the U.S. Department of Energy Oakland Operations Office, including the
Laboratory for Energy-related Health Research near Davis.

The summaries outline historic site missions; sources of contamination; assumptions on the
future use of facilities and waste treatment, storage and disposal; restoration and waste
management activities; and other issues. The Baseline Environmental Management Report is
required by Congress as a means to improve performance in the Department of Energy's
Environmental Management Program.

" In order to provide the public with access to this information, please placé the summaries in your
reading room. They may be discarded at the end of April. Thank you for your assistance. If you
have any questions, please call me at (510) 637-1809.

Sincerely,
David Christy -

Community Relations Specialist



LAWRENCE BERKELEY LABORATORY

1. Histdric Mission

The 134-acre Lawrence Berkeley Laboratory (LBL) site has been leased to the Department of
Energy (DOE) by the University of California for a wide range of energy-related research activities
incldding'research in nuclear and high-energy physics, accelerator research and development, materials
research, research in chemistry, geology, and molecular biology, and biomedical research. As part of
LBL’s energy research mission, the facility has developed and operated naﬁonal experimental facilities
including: three large accelerators — the Bevatron, the Super Heavy Ion Linear Accelerator (HILAC),
and the 88-inch Cyclotron; several small accelerators; the National Center for Electron Microscopy; the
Human Genome Cehter; a number of radiochemical laboratories; several large gamma. irradiators; the

National Tritium Labeling Facility; and the newly completed Advanced Light Source.
o2, Sources of Contamination

Laboratory operations at LBL result in the generation of hazardous, loW—level, radioactive waste
(LLW) and mixed, low-level, radioactive waste (MLLW). The types of hazardous wastes handled at LBL
‘include polychlorinated biphenyls (PCBs), corrosive liquids, organic soivents, heavy metals, water-
reactive chemicals, oxidizing agents, flammable liquids, strong acids, and asbestos. Mixed radioactive
‘waste streams include lab-packed liquids and solids with acids, élkalines, reactives, oxidizers, organic

liquids, induced lead and mercury waste, scintillation fluids, and contaminated debris.

Past practices resulted in radioactive and hazardous soil and groundwater contamination. The
predominant contaminants identified to date are solvents in groundwater. The potential contaminant
sources identified to date are several sewer systems and aboveground and undergrdund storage tanks.
The current site-wide investigation is designed to determine the lateral ‘and vertical extent of
contamination at LBL by volatile organic compounds (VOCs), metals, and tritium. The results of past
investigations indicate‘that contaminatjon is restricted to localized areas near the source area, but this has
yet to be confirmed. To date, five plumes of contaminated groundwater have been identified at LBL:
solvent plumes south of Building 71, north of Building 7 (probably related to an abandoned sump), and
- east and south of Building 6; a tritium plume southeast of Building 75 (the National Tritium Labeling |

Facility); and a plume of petroleum hydrocarbons at the location of a former underground fuel tank south
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of Building 7. Given that soil and groundwater contamination has not been fully characterized, the
(juantity and extent of potential contamination are presently unknown, and a site-wide public health and

~ environmental risk assessment has yet to be performed.
- 3. Site Assumptions

Mission

e The current mission of LBL as a center for multidisciplinary research in the
general sciences, energy sciences, and life sciences is assumed to be unchanged.

Future Use

o The future use of the facility is expected to be similar to the past and current use
for laboratory research. In accordance with changing research requirements,
some facilities may be decommissioned or converted for new missions. Given

~ that the land occupied by LBL is owned by the University of California, the
installation will be cleaned to the standards required for unrestricted use.

Treatment, Storage, and Disposal

¢ A new hazardous waste handling facility (HWHF) is currently under construction
and is expected to be completed in FY1996. The existing HWHF is scheduled
for RCRA closure by FY1997. Most of the wastewater generated by LBL
environmental cleanup activities will be treated onsite. Hazardous waste
generated from the wastewater treatment process will be removed from the site
to a permitted disposal facility. Solid and other hazardous wastes generated at
LBL will be shxpped to a variety of permltted disposal, treatment, and recycling"
~ facilities. A

e Induced metals and LLW will continue to be sorted at the HWHF and then
shipped to DOE Hanford for disposal.

e Some treatment of Federal Facility Compliance Act (FFCA) mixed wastes will
occur onsite with remaining wastes treated at other DOE facilities. Onsite
-neutralization of mixed-acid and mixed-base waste streams will occur at the
HWHEF prior to disposal at DOE Hanford. Onsite amalgamation of liquid-induced
.mercury will be the subject of a treatability study. Mixed reactives wastes will
be sent to Oak Ridge National Laboratory for chemical oxidation treatment. All
other mixed wastes will be sent to DOE Hanford for incineration, stabilization,
and/or macroencapsulation.

o The small quantities of transuranic (TRU) waste generated will be stored at LBL

along with accumulated TRU waste pending the opening of a long-term national
storage facility.
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4.  Restoration Activities

The principle environmental concerns at LBL involve soil and groundwater contamination from
past operations. Corrective action measures were initiated in compliance with a Regional Water Quality
Contro_l Board Order in October 1988, which fdcused on contamination detected in a network of
hydraugers. LBL was issued a RCRA Part B permit for hazardous waste storage on May 4, 1993. The
permit indicates the corrective actions required at LBL and is now the primary driver of the remedial
actions. The California Department of Toxic Substances Control (DTSC) completed a RCRA fability
assessment of LBL in November 1992 and required LBL to conduct RCRA facility investigations (RFIs) A

of several solid waste management units (SWMUs).

A total of 15 SWMUs are currently being investigated in a single RFI to determine the source
and extent of soil and groundwater contamination. The RFI is being conducted using a phased approach
with all RFI tasks scheduled for completion in FY 1997. A RCRA corrective measures study (CMS) will
begin in FY 1996 and be completed in FY 1998. RCRA corrective measure designs will be finalized in
FY 1999 and implemented in FY 2001.

RCRA closure of the existing HWHF is scheduled to'commence in FY 1996 after the completion
of the new HWHF, and closure is scheduled for completion in FY 1998. The intention is a one-time final
closure of the HWHF with no post-closure care required because all waste, equipment, and structures and

-any contaminated soils will be removed. The current HWHF includes Buildings 75, 75A, and 69, the
_Corporation Yard, and the Building 77 coolant evaporator. It handles a variety of organic solvénts, waste
acids, oxidizers, corrosive liquids, wéste oil, PCBs, asbestos, metal sludge, mercury waste, waste
coolant, and contaminated soils. Contamination is considered to be restricted to the actual HWHF
structures and the shallow subsurface soil in the immediate vicinity and is not expected to have impacted
groundwater. In order to reduce the éxpense and health risk of moving wastes to the new HWHF, the
remaining radioactive and mixed waste stored in the existing HWHF (estimated volume = 613 m3) will
be shipped off site in FY 1995 to the Hanford site or other DOE-approved facilities. Closure of the
HWHF will generate approximately 10 m3 of LLW in the form of concréte rubble and 40 m3 of LLW
contaminated soil. Rinsate from the closure of the HWHF will generate approximately 870 drums (181
m3) of waste water. The closure hazardous waste will be disposed at offsite treatment, storage, and

disposal (TSD) facilities.
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Several interim actions have been taken to prevent migration of known contaminants at the site.
These include extractioﬁ and treatment of groundwater at three locations, treatment of effluent.from the
hydraugers near Building 51 and excavation of contaminated soils in source areas. Future cleanup
strategies afe yet to be developed but may include groundwater extraction and treatment, soil gas
extraction and treatment, and soil removal. Storage and disposal requirements for environmental-
restoration-generated waste are yet to be determined and will depend on the results of the RFI and CMS

studies and the types of remediation selected.
S. Waste Management Activities

Waste Management activities include the transport, limited treatment, and storage of hazardous,
radioactive (including TRU), and mixed radioactive wastes. Current sources of these wastes include
normal laboratory operations and existing restoration interim actions.  Future sources include
environmental restoration-generated waste from the closure of the exis_ﬁng HWHF and any remedial
efforts. Waste management activities currently occur in Buildings 75, 75A, 69, the Corporation Yard,
the Building 77 coolant evaporator, and adjacent storage yards. LBL operates under a RCRA Part B
permit issued on May 4, 1993, which allows for the consblidation, neutralization, and solidiﬁcation of
mixed radioactive waste as well as the temporary storage of hazardous and radioactive wastes prior to
disposal at approved offsite disposal facilities. A replacement HWHF is currently under construction for

planned completion in FY 1996.

Key facility compliance actions concern air emissions, wastewater discharge, ahd sanitary sewer
discharge. As of 1991, LBL was in compliance with the radiation dose limit of 10 rem per year to an
offsite individual, which is set by the National Emissions Standard for Emissions of Radionuclides Other .
than Radon from Department of Energy Facilities (NESHAPS); however, LBL was found not in
compliance with monitoring and quality assurance provisions of NESHAPS. EPA and DOE have
negotiated a Federal Facility Compliance Agreement, which would bring LBL into full compliance with
federal and state laws governing air emissions by FY 1995. LBL has an agreement in place with the East
Bay Municipal Utility District (EBMUD) regarding wastewater discharge compliance. Quarterly
inspections and sampling are being conducted by EBMUD with fees related to samples collected from
the Building 25 and 77 bwaste treatment units ahd whole facility effluent. By FY 1995, LBL expects to

meet all requirements of its sanitary sewer permit.
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Near-term goals for waste management at LBL include monitoring or removal of inadequate
underground storage tanks in FY 1995, full compliance with NESHAPS in FY 1995, completion of the
new HWHF in FY 1996, and installation of deionization regeneration equipment in FY 1996. A further
priority of the WM program at LBL is the waste minimization program which focuses on implementing

recycling opportunities, toxicity reductions, materials substitution, and source process modifications.
Treatment

There is an onsite neutralization waste treatment unit at LBL, which is permitted under LBL’s
existing HWHF RCRA Part B permit. The permit allows for the storage of mixed radioactive waste
streams in Building 75A-4 and treatment in Unit 131AFH. Onsite treatment of Federal Facility
Compliance ACt (FFCA) mixed waste will consist of the neutralization of two MLLW streams (total
estimated volume = 3.15 m°®) of lab-packed, flammable and nonflammable, acidic and alkaline solutions
and solids with metals and radionuclides. These wastes will then sent to Hanford for disposal or
treatment. The amalgamation of liquid-induced mercury (estimated volume = 0.11 m?®) on site will be

the subject of a treatability study.

Water pumped from the site hydraugers is currently treated using an activated carbon system with
the treated water being used to replace cooling-tower water per agreement between LBL, the California
State Water Resources Control Board, and the EBMUD. On-site treatment of wastewater generated by

LBL environmental 'cleanup activities will occur in the future. No other treatment of hazardous wastes

occurs at the site, and none will occur in the future other than preprocessing or minimization to conform .

with waste storage and disposal requirements.
Storage

Wastes handled at LBL include a wide range of chemical substances originating from the many
research and support facilities on site. Storage of most hazardous wastes is for less than 90 days. The
RCRA Part B permit allows storage of some hazardous waste in designated areas ﬁp to one year. Storage
of LLW and MLLW also occurs prior to shipment to DOE Hanford site.

Current annual generation estimates include 350,000 b of hazardous wastes and approximately
36 m® of LLW. The volume of MLLW wastes stored as of mid 1994 was approximately 6 m’. The
projected generation of MLLW through 1997 is an additional 4 m®. In addition, the total volume of
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mixed waste potentially generated from environmental restoration is estimated at 1.6 m>. TRU waste has
been accumulating at LBL since the mid 1970s, and the inventory at LBL consisted of fewer than 10 55-
gallon drums in 1993. Storage of TRU waste will continue pending the opening of a long-term national

stdrage facility.

The existing HWHEF is in several separate buildings, and, with completion of the new, improved
HWHF in FY 1996, LBL will consolidate all waste handling and monitoring activities in the new facility

with sufficient space for its waste-handling operations.
Disposal

Hazardous wastes from LBL are disposed at a vafiety of permitted disposal, treatment, and
recycling facilities. In 1992, LBL received authorization from the Westinghousé'Ha_nford Company to
ship LLW and MLLW to the Hanford Site. The estimated disposal total for each of FY 1995 and_FY
1996 is 39 m® of LLW. The estimated annual disposal of LLW will rise to 59 m *in FY 1997. Mixed
reactives wastes (estimated volume = 0.74 m® will be sent to Oak Ridge National Laboratory for
chemical oxidation treatment. “All mixed wastes (estimated volume = 6.46 m°) not tréated on site or sent

to Oak Ridge will be sent to the Hanford site for incineration, stabilization, and/or macroencapsulation.

6. Facility Stabilization, Maintenance, and Monitoring

- Currently, no facilities at LBL are under the Facilities Transition program.
7. Landlord Activities

The Office of Energy Research is the DOE landlord for LBL. The University of California owns

the land and leases it to DOE for the LBL. Kéy landlord activities include permitting and monitoring.
8. Program Management/Miscellaneous

Program management tasks supporting the ER program at LBL include the following: personnel
management; maintenance of site-wide environmental data; strategic planning; financial management;
interaction with DOE, external regulatory agencies and the public; permitting; monitoring of project
progress; provision of a technical advisory board; and administrative support. Program managerﬁent tasks

supporting the WM pvrogram at LBL include the following: facility management; personnel management
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and training; administrative support; document, guidance, and procedure preparation and revision;
dat;ibase and waste-tracking manage—ment; liaison with DOE and external regulatory agéncies; -audits;
contractor oversight; budget preparation and control; and waste minimization planning. Waste
minimization planning includes evaluation, training, and implementation of the. following programs:
recycling; substitution of less hazardous or nonhazardous raw materials; volume and/or toxicity
reductions; and source process modifications. The waste minimization prdgram is carried out in

compliance with the California Hazardous Waste Source Reduction and Managemerit Review Act.

Costs for program 'management in Table 1 reflect only those management tasks supporting the
ER program. Costs for program management tasks supporting the WM program are included in the

'waste management summary totals in Table 1 and are intrinsic to the cost line items in Table 9.

DOE Oakland and the State of California have an Agreement-in-Principal providing for technical
and financial support to the State for its activities at LBL and five other DOE sites in California in
environmental oversight, monitoring, access, emergency preparedness, and other initiatives to ensure

compliance with applicable Federal, state, and local regulations at the site.
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Table 10
MAJOR ACTIVITY MILESTONES

Program _ _ Task Completion Date
Eavironmental Restoration RFI-Soil and GW! Phase 1 Progress Report FY 1995
Phase 1T Progress Report FY 1996
RFI Report FY 1997
CMS-Soil and GW' Phase I CMS Report FY 1996
| Phase II CMS Report FY 1997
Phase Il CMS Report FY 1998
Corrective Measures Final Design® FY 1999
Correctiv; Measures Implementation ‘ FY 2001
" RCRA Closure of Begin Closure FY 1996
Existing HWHF '
Complete Closure . FY 1998
Waste Management Removal of inadequate USTs- FY 1995
Full Compliance with NESHAPS FY 1995
Install Deionization Regenemtion Equipment . FY 1996
New HWHF Construction ‘ ‘ FY 1996

! Completion dates are for submission of reports to regulatory authorities.

2 Completion date is for submission to DOE HQ.
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GENERAL ELECTRIC VALLECITOS NUCLEAR CENTER

1. Historic Mission

The General Electric Vallecitos Nuclear Center (GE) is a privately owned and operated nuclear
facility on approximately 1,600 acres in Pleasanton, Alameda County, California. Two work locations,
the high-level Hot Cell No. 4 and the Emission Spectrograph Enclosure known as the "Glovebox", were

- constructed and operated by GE to conduct projects for DOE and the former Atomic Energy Commission
(AEC). Both work locations have been idle for more than 10 years. The Hot Cell and Glovebox are the
only facilities at GE with which DOE has been involved. The current DOE mission at GE is the cleanup

of these facilities.

Hot Cell No. 4 is one of four hot cells constructed by GE in 1958 for post-irradiation examination
of uranium fuel and irradiated reactor components. It is in the Radioactive Materials Laboratory in Building
102 and has an alpha enclosure used to contain plutonium. Between 1965 and 1967, Hot Cell No. 4 was
decontaminated, equipped with a stainless steel liner, and dedicated to the study of mixed oxide fuel rods
in support of the AEC’s fast breeder reactor development programs. The fuel rod examination activities
were conducfed almost exclusivély for DOE. In 1978, Hot Cell No. 4 Was placed in a standby condition
but was used by Lawrence Livermore National Laboratory (LLNL) for six months in 1981 and 1982 and
by GE for corporate business. for less than 10 days per year thereafter. DOE plans to decontaminate Hot
Cell No. 4, remove the alpha enclosure, and certify the cell free of transuranic (TRU) contamination so |

that it will be suitable to support future GE commercial usage.

The Glovebox is a 3-foot-wide, 9-foot-long, 6-foot-high, stainless steel glove box installed by
GE in 1968 for emission spectrographic analyses of mixed-oxide fuel specimens for DOE. It is in the
Analytical Chemistry Laboratory in Building 103 and has not been used since 1980. DOE plans to

decontaminate and dispose of the Glovebox.
2. Sources of Contamination

No active processes or experiments involving DOE research are currently operating or planned
at GE; Fuel examination activities in Hot Cell No. 4 and the Glovebox resulted in radioactive contamination.

The estimated volume of radioactively contaminated materials that will be generated by the decontamination
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and decommissioning (D & D) activities at these two facilities is' approximately 17 cubic meters (m3)._ '
On the basis of process knowledge, the likelihood of any hazardous components being found in either of
these facilities is small; however, the two facilities and their associated wastes have not been fully characterized
for hazardous components, and the potential for the generation of mixed waste during decontamination
and D & D activities is unknown. Contamination is currently confined within the bouhdaries of Hot Cell
No. 4 and the Glovebox, and the potehtial health risk to GE site workers and the public is likely to be
extremely limited; however, site characterization has not been completed, and the potential risk will have

to be reassessed once site contamination has been better profiled.

3. Site Assumptions

Mission

e Use of Hot Cell No. 4 and the Glovebox for DOE research ended in the early
1980s. No further DOE use of these facilities is expected.

Future Use

. Updn completion of D & D, Hot Cell No. 4 will be used by GE for commercial
projects. The Glovebox will be decontaminated and disposed.

Treatment, Storage, and Disposal

¢ D & D activities will attempt to use processes that will not result in the generation
of mixed low-level waste (MLLW) or mixed transuranic (MTRU) waste.

Cost for D & D activities will be split evenly between DOE and GE.

e TRU contamination will be limited to Hot Cell No. 4.

* The quantity of D & D-generated TRU and low-level waste (LLW) contaminated
structural material will be less than 20 m3, and contamination is limited to the

area within Hot Cell No. 4 and the Glovebox.

¢ The quantity of mixed waste, if generated, will not exceed 2 m3.

All radioactive wastes will be shipped to DOE Hanford.

Disposal of TRU wastes will require the design and licensing of a new TRU storage
and shipping container. The DOE Hanford shipping weight limit for TRU wastes
will remain the same, and no other DOE disposal site will be available. The
weight limit will extend the D & D project to FY 2030.

09:wpsd_DY040_BEMR_GE2-12/15/34-D| 2




4, Restoration Activities . )

~ Hot Cell No. 4 and the Glovebox have been contaminated with mixed fission products and mixed
activation products as aresult of fuel examination activities. Two radioactive waste stream will be generate&
during _décontamination‘ activities: (1) nonaqueous and remotely-handled TRU in the form of construction
debris and equipment and (2) nonaqueous LLW, also in the form of construction debris and equipment.
On the basis of radiological surveys and site evaluations, the quantity of contaminated materials that will
be removed during decontamination activities is 20 m3. This material will be disposed of as TRU waste
- with estimated radioactive dose rates of 1 millirad (mrad) to 5 rad per hour. Additionally, removal of
the steel liner will result in approximately 13 m:’ of waste with a dose rate of less than 1 rad per hour.

Contamination is currently confined within the boundaries ot Hot Cell No. 4 and the Glovebox.

Site and waste characterization of Hot Cell No. 4 and the Glovebox have not been performed.
Initial characterization will begin in FY 1995 and will include radiological surveys to determine locations
and concentrations of radioactive contamination. Following characterization, if it is determined that mixed
wasfe will be generated through D & D or other restoration-related activities at GE, the facility will develop
a schedule to conduct treatment techriology assessment, followed by development of a Site Treatment Plan

to examine treatment alternatives for the mixed waste.

Preparations to begin decontamination Opérations including preparing required documents are scheduled
to commence in FY 1997. The standard approach will be to use simpler and more passive methods first,
advancing to more aggressive methods if needed. When feasible, passive deéontam_ination techniques' will
be applied as dictated by radioactive surface characterization. Thesetechniques includestandard vacuuming,
damp cloth wiping, and, to a limited degree, hand washing/scrubbing operations. When these passive
methods fail to reduce surface contamination to acceptable levels, more aggressive decontamination methods
will be used. In order of preference, they are: (1) dry abrasive blasting with a' vacuum; (2) scabbing
and scarification; and (3) washing with ultra-high-préssure water. Decontamination and removal of the
Glovebox is scheduled to commence at the end of FY 1997." Decontamination of Hot Cell No.4 will commence
in FY 1998. The removal and decontamination of remote and manned waste in Hot Cell No. 4 will commence
in FY 2000.

LLW will be packaged to meet DOE Hanford’s criteria and shipped to DOE Hanford for burial.
Remotely-handled TRU waste will be packaged per DOE Hanford’s criteria and shipped to DOE Hanford

for storage. The facility may need to design and license a new shielded storage and shipping container
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- for TRU wastes that will meet Hanford Site Radioactive Solid Waste Acceptance Criteria for radiation
limits that will not weig—h in excess of the current co-ntainer weighf limit of 1,000 Ib. The inftial_ design
and licensing of the new container will occur in FY 1997. Given the expected amount of TRU waste and
the DOE Hanford weight limit, D & D activities are scheduled to occur over an extended period with

completion expected in FY 2030.
s. Waste Management Activities

All DOE activities at GE ingluding waste management are funded and managed through the ER
program. These activities were discussed in the last paragraph of Section4. No Federal Facility Compliance
Act (FFCA) mixed wastes are currently present on site although D & D activities could generate limited
amounts of mixed waste (estimated at less than 2m®. Treatment and disposal options will be considered
once any mixed waste stream is generated and characterized. v'
6. Facility Stabilization, Maintenance, and Monitoring

No activities at the GE site are funded through the DOE Facility Transition Program.

7. Landlord Activities

Hot Cell No. 4 and the Glovebox are GE property. The Glovebox will be decontaminated and
disposed. Upon completion of D & D, Hot Cell No. 4 will be turned over to GE for commercial use.

8. Program Management and Miscellaneous

Program management at the site supports the integration of ER activities at GE and includes:

tracking, collecting, and reporting costs; preparing programmatic documents; coordinating permitting and -

public involvement with appropriate units of GE; personnel management; funding for Independent Verification
Contractor (IVC) activity; liaison with external regulatory agencies; a‘nd»establish‘ing, documenting, and

maintaining technical, cost, and schedule baselines.
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Table 10

MAJOR ACTIVITY MILESTONE |

Program

Environmental Restoration -

Task Completion Date
Preliminary Waste Characterization FY 1995
‘Environmental Assessment for D & D Project | FY 1996

Initial Design and Licensing of Shipping and FY 1997

Storage Container for Remotely Handled TRU

Wastes

Begin Decontamination and Removal of FY 1997
Glovebox

Begin Decontamination of Hot Cell No. 4 FY 1998

Release of Hot Cell No. 4 to GE FY 2030
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LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH

S 1. liiétoric Mission

The Laboratory for Energy-Related Health Research (LEHR), a former DOE research facility,
is 1.5 miles south of the main campus of the University of California, Davis (UCD) and is currently
undergoing restoration activities. The 15-acre site is owned by UCD and has been leased to DOE since
1958. The LEHR facility consists of a main administration and office building, two animal hospitals,
a specimen storage room, a laboratory and support building, waste treatment facilities, and outdoor dog
pens. Research at LEHR originally focused on the health effects of chronic exposures to radionuclides,
using beagles to simulate radiation effects on humans. Energy Research terminated its research program
in 1988 and transferred the facility to the Surplus Facilities Management Program for Environmental
Restoration. In May 1994, the site was placed on the U.S. Environmental Protection Agency’s (EPA’s)
~National Priority List (NPL). The schedule for cleanup activities is being negotiated with EPA and is
expected to be formalized as part of the site’s Federal Facility Agreement (FFA).

2. Sources of Contamination

Research activitieé involving radioactive and hazardous materials have resulted in the
contamination of several buildings, the waste treatment facilities, underground tanks, and outdoor dog
pens; the primary radionuclides used in research were strontium-90 and radium-226. Disposal of
research-derived wastes contributed to contamination in onsite trenches and p(\)ssivbly an onsite landfill.
Soil, gravel, and groundwater have been impacted by site waste handling and disposal. Groundwater at
the site has been found to contain nitrates, chromium, chlorofbrm, tritium, and carbon-14 at levels above

EPA primary drinking standards.

Decontamination and decommissioning (D & D) activities Have been completed at many of the
LEHR facilities. The two remaining cdntaminated buildings are currently undergoing D & D, which are
séheduled to be completed in Fiscal Year (FY) 1995. Undergrouhd settling and domestic septic tank
systems may be contaminated wit‘il radioactive and hazardous chemicals and will undergo characterization
in FY 1995. The site also has more than 500 outdoor dog pens believed to be contaminated with
radioactive materials and chlordane; the pens will undergo D & D starting in FY 1995.
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Radioactive waste was buried onsite by both UCD and DOE in shallow unlined trenches in the
south, southwest, and central areas. A six-acre, inactive, unlined, leaking UCD landfill is also onsite and
-may contain contaminants due to disposal of LEHR facility waste. Fihally, thousands of research samples
containing both radioactive and hazardous chemicals are onsite and must undergo characterization to allow

offsite treatment or disposal.
3. Site Assumptions
Mission

" The mission 'of the environmental restoration (ER) project at LEHR is to: (1) assess the nature
and extent of site contamination; (2) determine and negotiate cleanup levels; (3) decontaminate and
decommission contaminated buildings; (4) remove onsite radioactive, chemical, and mixed waste sources;
(5) remediate soils and groundwater and underground tank systems as required; and (6) verify that the
site and associated facili,ties have been adequately cleaned and meet to established criteria for transfer to

UCD for unrestricted use.
Future Use ' -

Prior to transfer to UCD, the remaining contaminated LEHR facilities and 500 outside dog pens
will require D & D, and a remedial investigation/feasibility study (RI/FS) will be necessary. Remediation
of soils a}ld the design of a treatment system for groundwater may also be required. LEHR is scheduled
to release the 18 site buildings to UCD for unrestricted use by FY 1997. Remediation of the soils and
the septic tank system continue beyond FY 2000. The LEHR facilities will be transferred to UCD for
unrestricted use once D & D and soil remediation are completed. Groundwater remediétion, if required,

may continue after the transfer of the facilities to UCD.
Treatment, Storage, and Disposal

An existing onsite facility will be renovated to serve as a waste-staging facility for ER-generated
wastes prior to disposal. LEHR does not have the capacity to store or treat of their mixed waste streams '
onsite and does not plan‘to do so. Biological mixed waste will be packaged, shipped, and stored at DOE
Hanford. Low-level radioactive waste generated from D & D activities will be packaged, shipped, and
disposed at DOE Hanford or other DOE-approved facilities.
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4. Restoration Activities

Restoration activities at LEHR will include soil and groundwater assessment and remediation and

the D & D of certain facilities.

Site-wide soil characterization and assessment activities will consist of drilling and sampling soil
borings in onsite burial trenches, leach fields, and seépage pits (UCD and DOE areas) as well as the
characterization and remediation of underground tanks. It is estimated that approximately 623 cubic
meters (m?) of low-level radioactiv'ely contaminated soil and gravel are present onsite at depths ranging
- from a few inches to approximately 6 feet. The contaminated soil at these locations will be remediated
as necessary. Groundwater characterization and assessment will include installing and sampling deep and
shallow groundwater monitoring wells. Thg extent of groundwater contamination is not 'fully
characterized although preliminary data indicate onsite and offsite groundwater contamination. The data
from a remedial investigation will be used to conduct a feasibility study of groundwater and soil
remediation if required. The RI/FS is scheduled for completion by FY 1997. The remedial design for
soil and soil remediation are scheduled for completion by FY 2000. The remedial design for groundwater
is scheduled for completion by FY 2000. The disposal of characterization waste will be completed by
FY 1997. Groundwater remediation, if required, is likely to consist of pumping and treatment.
Groundwater remediation costs are not included in the BEMR baseline. The preliminary estimate of the
volﬁme of contaminated soil and groundwater requiring disposal or treatment from FY 1995 on is 5,645
m? of low-level radioactive waste (LLW) and mixed low-level radioactiveswaste (MLLW). All wastes

from restoration activities will be shipped to DOE Hanford.

The remaining D & ‘D of LEHR facilities will consist of the following actions: removal of a
cobalt-60 source (1,500 curie) from a storage well on the main campus; the decontamination and

demolition .of two buildings (the Imhoff Building and the Co-60 Building); the characterization and

remediation of dog pens as required; and disposal of wastes generated. The D & D of the two animal

hospitals and the Specimen Storage Room have been completed, and the facilities are awaiting clearance
by an Independent Verification Contractor IVC). The Imhoff facility is currently undergoing demolition,
and the resulting LLW and asbestos will be shipped to either DOE Hanford or other DOE-approved,
LLW disposal sites. The Co-60 Building and the dog pens will undergo D & D in FY. 1995.

D & D wastes will consist of LLW including sludge, dry active waste, and contaminated soils

as well as hazardous waste including asbestos, chemical, and biological waste. It is estimated that D & D
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activities from FY 1995 onward will generate 440 m? of LLW and 35 m3 of MLLW. Although funded
by the Environmental Restoration (ER) program, waste management activities are discussed in Section
5.

The environmental monitoring program at LEHR consists of air, groundwater, surface water, soil,
and radiation monitoring at routine intervals. The monitoring program will continue for the duration of

site restoration activities.
5. Waste Management Activities

Given.thét DOE-funded research at LEHR has ceased, there are no ongoing routine operations
associated with DOE pfograms that produce waste. Prior to FY 1994, all waste management activities
were funded by the ER program at LEHR. As of FY 1995, Waste Management (WM) took: over
responsibility for waste management activities at LEHR. LEHR operates an Interim Status storage facility
under a RCRA Part A Permit.

The major waste streams identified consist of residual wastes from past research activities and
wastes generated from the environmental restoration actions. Most of the waste streams generated from
site restoration activities are expected to be LLW, which will be shipped to DOE Hanford for disposal.
To facilitate wasté handling and loading, an existing onsite facility will be renovated to serve as a waste-
staging facility. As pari of the waste management program, a waste management plan, a waste

certification plan, and a waste minimization plan have been developed and implemented.
Treatment

Because of the lack of characterization data, LEHR hés not identified treatment options for any
of its mixed radioactive wastes under the Federal Facility Compliance Act (FFCA). No treatment of

hazardous waste is conducted or will be conducted onsite.
Storage

Storage of ER-génerated wastes will occur at a renovated waste-staging facility prior to disposal.
The preliminary estimated volume of contaminated soil and groundwater requiring treatment or disposal
is 5,645 m> of LLW and MLLW. The estimated volume of D & D waste from FY 1995 onward is 440
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m3 of LLW and 35 m® of MLLW.
Disposal

Disposal of hazardous waste will be at permitted treatment, storage, and disposal facilities

 (TSDFs). Disposal of LLW will be at the Hanford DOE site. The disposal site for MLLW is to be

determined. '
6. Facility Stabilization, Maintenance, and Monitoring

No activities at LEHR are funded through the transition program.
7. Landlord Activities

The University of California owns the land at LEHR, and DOE owns the buildings. The ER
program of DOE’s Environmental Management Program is the DOE landlord for the buildings, and key
landlord activities include quarterly monitoring and building surveillance and maintenance.

8. Program Management and Miscellaneous

Program management at the site supports the ER activities at LEHR and includes: tracking,

collecting, and reporting costs; technical, health and safety, and Quality Assurance (QA) oversight;

preparation of programmatic documents; coordinating permitting and public involvement; liaison with
DOE, UCD, external regulatory agencies, and the public; subcontracting; establishing, documenting, and
maintaining technical, cost and schedule baselines; and development and imnplementation of a waste

minimization plan emphasizing waste reduction, segregation, and minimization.

A Memorandum of Agreement (MOA) between DOE and the University of California for the
D & D of LEHR facilities and remediation of the site was executed by both parties. The MOA identified
the roles of DOE and UCD in the conduct of the ER project. Independent verification will be performed

by a contractor (the Oak Ridge Institute for Science and Education) to verify that the site has been

restored according to established cleanup criteria. DOE Oakland has signed an Agreement-In-Principle
(AIP) with the State of California to ensure that building D & D and site restoration activities comply

with state environmental regulations. As part of the AIP, state technical staff will review major activity
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work plans and perform spot-check surveys and onsite monitoring.

09:wpad_DY3040_BEMR_LEHR2-12/15/94-D1 6



Table 10

MAJOR ACTIVITY MILESTONES

Program |_Category Task Completion Date
Environmental Characterization, Draft Site-Wide Remedial Investigation Report for Soil FY 1997
Restoration Assessment, and and Groundwater
Remediation
Draft Site-Wide Feasibility Study for Groundwater FY 1997
Soil Remedial Design FY 2000
Soil Remediation FY 2000
Groundwater Remedial Design FY 1997
Decontamination and D & D of Imhoff Building and Tank Remediation FY 1995
Decommissioning
D & D of Tank Trailer FY 1995
D & D of Co-60 Building and Dog Pens FY 1995,
Release to UCD Imhoff Building Site, Underground Tanks, and Tank - FY 1995
Trailer
Dog Pens and Co-60 Building FY 1997
Disposal of ER Wastes Existing Research Waste FY 1995
Tank Trailer FY 1995
Characterization Waste FY 1997
Waste Management MLLW Waste Incorporation of Treatment Evaluation of MLLW Waslte FY 1995
Management Streams into Site Treatment Plan
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LAWRENCE LIVERMORE NATIONAL LABORATORY
MAIN SITE ’

1. Historic Mission

The Lawrence Livermore National Laborﬁtory (LLNL) site was purchased by the Navy in 1942
and was initially used as a flight-training base and engine-overhaul facility. The transition from Navy
operations to a research facility began in 1950 when the Atomic Energy Commission (AEC) authorized
construction of the Materials Test Accelerator facility at the site. In 1951 the UniverSity of Califorhia
(UC) Radiation Laboratory (operated for the AEC by UC) began using some of the former Navy facilities
to support AEC-sponsored nuclear weapons research. In 1952, the AEC established tth UC Radiation
Laboratory, Livermore Site (LLNL’s predecessor), as a second laboratory dedicated to nuclear weapons
research. UC managed and operated LLNL on behalf of the AEC from 1952 to 1975, the Energy
Research and Development Agency from 1975 to 1977, and the Department of Energy (DOE) from 1977

to the present.

LLNL’s current mission is research, testing, and development focusing on national security,
energy, the environment, and biomedicine. 'LLNL also has a speéiﬁc defense mission, the research,
testing, and development of technologies related to nuclear weapons. The LLNL Main Site was placed
on the National Priorities List (NPL) in 1987.

2. Sources of Contamination

Past operations involving the handling and storage of hazardous materials resulted in the release
and subsequent migration of contaminants into soil and groundwater. Nineteen different source areas
have been identified in various parts of the site. The major contaminants in soil and groundwater are
~ solvents and fuel hydroéarbons. Dhring the early years of operation at the LLNL Main Site, solvents
were released to the ground and infiltrated the underlying strata and groundwater; chlorinated
‘hydrocarbons have been detected in groundwater at concentrations of up-to 10 parts per million. A
 further source of groundwater contamination is an undérground fuel storage tank that released approxi-
mately 17,000 gallons of leaded gasoline between 1961 and 1979. Tritium has also been detected in an
onsite monitoring well at concentrations above the drinking water standards. To date, only one source

of tritium has been identified, a 1991 leak from a tank at Building 292, although ongoing investigations
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are focused on profiling all remaining sources of tritium in groundwater at the site.

The primary groundwater plume at the Main Site is a 1.4-square-mile plume of mainly
trichloroethene (TCE) that threatens private wells and the neafby City' of Livermore’s municipal drinking
water wells. '
alternative water supply. The TCE plume is not expected to impact the municipal wells for the next 70
years. The planned remediation at LLNL to remove the solvents including TCE from the underlying
groundwater to the federal and/or state maximum contaminant levels (MCLs) is expected to take only
slightly more than 50 years.

groundwater and soil contamination do not pose any measurable health risks to site workers.

Private wells threatened by the plume have been closed and their users provided with an

3. Site Assumptions

Mission

Future Use

The mission of LLNL is to serve as a national resource for science and
engineering with a focus on national security, energy, the environment,
and biomedicine and with a special responsibility for nuclear weapons.
The mission has been broadened over the years to meet national needs
such as enhancement of economic competitiveness and science education.

- That future uses of LLNL will be primarily diverse research operations

such as those mentioned above is not expected to change.

Treatment, Storage, and Disposal

The LLNL Main Site will continue to operate its treatment, storage, and
disposal (TSD) facilities for hazardous, mixed, and low-level wastes
under interim status (RCRA Part A) pending approval of its RCRA Part
B permit application.

Agreements-in-Principle (AIPs) negotiated with the State of California
will remain fully funded.

It is assumed that the MCLs will be the cleanup standards for offsite
plans.

Waste disposal will be primarily offsite. Low-level radioactive solids
will be disposed at the Nevada Test Site. The disposal site for mixed
low-level wastes has yet to be determined but may be DOE Hanford or
a permitted commercial site. Hazardous wastes will be disposed at
permitted TSD facilities.
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4, Restoration Activities

In 1987, the LLNL Main Site was placed on the NPL because past operations involving the
handling and storage of hazardous materials had resulted in the contamination of onsite soils and
groundwater. Remedial activities focus on the implementation of the Record of Decision (ROD) for the
site, which was approved in July 1992. DOE Oakland Operations Office has negotiated applicable,
relevant, and apprdpriate requirements (ARARs) with the United States Environmental Protection Agency
- (EPA) and the State of California for the onsite cleanup on the basis of continued DOE research and
industrial use of the site. It is assumed that the MCLS will be the cleanup standards for 6ffsite plans.
The scope of remedial action includes: treatment facility design; construction and operation of treatment
facilities such as retention and recharge basins, infiltration trenches, and wells; source investigations;
building and tank investigations; surface treatment technology engineering and design; and well placement
optimization. RCRA closure of inactive surplus hazardous waste facilities and underground storage tanks

(USTs) are also conducted.

The groundwater at the site is being remediated using new pump-and-treat méthods at five
treatment units, and the plume of contaminated groundwater is being contained by means of onsite
extraction wells. In FY 1993, more thaﬁ 73 million gallons of groundwater were extracted and treated
to remove organic solvents, and more than 10,000 gallons of gasoline were recovered. Groundwater
treatment plans have been proposed to remove solvents, gasoline, and other contaminants to below
drinking water standards. Tritium in groundwater will be allowed to decay naturally in situ and will be
prevented from migrating offsite by means of extraction wells. Wastes contaminated with volatile organic
compounds generated by remedial actions are placed in granular-activated-carbon (GAC) canisters and

removed to offsite treatment facilities.

In addition, the wastewater treatment system, several fuel tank systems, a sewagé sysiem, and
several transformers are being upgraded to meet local, state, and federal regulations. Closure of the
Building 612-3 Hazardous Waste Facility Yard has been completed and is pending final approval by the
State of California. |

5. Waste Management Activities

The major focus of the LLNL Waste Management Department (WM) is the treatment, storage,

and offsite disposal of hazardous, low-level radioactive wastes (LLW), mixed low-level radioactive wastes
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(MLLW), transuranic (TRU) wastes, and mixed-TRU wastes from both the Main Site and Site 300. Main
Site WM facilities are operated under interim status (RCRA Part A) pending approval of a submitted
RCRA Part B permit application. In addition to normal operations, EM-30 will also bear the cost of

closure at Building 419.

The solid hazardous wastes generated are projected to decrease from 311,849 pounds (Ib) and 149
cubic meters (m®) in 1994 t0 261,677 1b and 140 m® by the year 2000. Solid low-level wastes generated
are projected to increase from 254,976 Ib in 1994 to 319,527 1b by 2000; solid mixed wastes génerated
are projected to decrease from 5,158 Ib in 1994 to 4,925 Ib by 2000. Liquid hazardous wastes generated
are projected to decrease from 132,490 gallons (gal) in 1994 to 115,800 gal by 2000. Liquid low-level

wastes generated are projected to decrease from 28,522 gal in 1994 to.25,639 gal by 2000. Liquid mixed -

wastes are projected to decrease from 5,699 gal in 1994 to 3,902 gal by 2000.

Treatment

* Treatment of wastes at LLNL Main Site is currently limited to aqueous hazardous wastes, LLW,
and MLLW an_d consists of filtration and precipitation of metals and radioactive constituents. Building
513 has a shredder unit for LLW and MLLW (capacity = 1,272 m’/year) and a solidification unit for
hazardous wastes, LLW, and MLLW (capacity = 1,329 m®/year). Building 5 14 has a wastewater
filtration unit for hazarddus wastes, LLW, and MLLW (capacity = 3,389 m®/year) and a silver recovery
unit (capacity = 76 m®/year). Area 514 has a wastewater treatment tank farm for hazardous wastes,A
LLW, and MLLW (capacity = 6,807 m*/year). Building 612 has a drum/container crushing unit for
LLW, and MLLW (capacity = 9,901 m3/y.ear) and a size reduction unit for hazardous wastes, LLW, and

MLLW (capacity 588 m®/year). In addition, a transportable treatment unit for metals recovery is

available (capacity = 2,281 m’/year). All treatment capacity estimates are based on 240 days of
* operation per year and are potential treatment capacities rather than actual or historical volumes.
Following chemical analysis to confirm that wastewater meets discharge standards, wastewater is

discharged to the local sanitary sewer.

In support of LLNL’s mission regarding environmental research and waste management, a Mixed
Waste Management Facility (MWMF) project is in progress. This project, started in FY 1992, will
design and construct a pilot-scale treatment system for low-level, mixed organic wastes without the use
of incineration. The purpose of this project is to provide engineering and design information for the

deployment of full-scale treatment capabilities at other DOE locations. The pilot facility will be used to
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test treatment technologies at least through FY 2000.

Storage

WM operates a federal- and state-permitted TSD facility at LLNL; it serves both the Main Site
and Site 300. The Building 233 facility is a container storage unit for hazardous waste and will
eventually be used for the storage of hazardous wastes, LLW, MLLW, and/or TRU wastes. Building
513 has a container storage unit for LLW and MLLW. Building 514 has several container storage areas
for LLW and MLLW and a storage tank farm for hazardous wastes, LLW, and MLLW. Area 612 has
portable tank, tank trailer, container, and other storage units for hazardous wastes, LLW, MLLW, and
TRU wastes and a receiving, segregation, and storage area. Building 612 has a laboratory packing
storage area for hazardous wastes and a container storage area for hazardous wastes, LLW, and MLLW.
‘Building 614 has cell storage for hazardous wastes, LLW, and MLLW. Building 625 has container
storage units for hazardous wastes, MLLW, and TRU wastes, and Building 693 has a storage unit for
hazardous wastes. The Building 419 facility includes inactive treatment units, which are awaiting
regulatory closure. Estimates of practical storage capacity at the various units at the LLNL Main Site
are 850 m® for hazardous wastes, 1,606 m® for LLW, 1,695 m® for MLLW, and 1,059 m® for TRU '

wastes.
Disposal

There are currently no waste disposal activities at LLNL. LLW solid wastes are disposed at the
Nevada Test Site. Mixed low-level wastes are currently stored at the Main Site, pending resolution of
ultimate disposal sites, which may be at DOE Hanford or a permitted commercial unit. Hazardous wastes
are disposed offsite at permitted TSD facilities. TRU wastes are currently stored at the Main Site in the
storage units noted above and are designated for disposal at the Waste Isolation Pilot Projept (WIPP).

6. Facility Stabilization, Maintenance, and Monitoring
This program, also known as the Facility Transition Program, is in its beginning stages, and

many of its policies governing scope and long-term responsibilities are currently under development.

Cost estimates associated with the transition of facilities to other uses will be d‘eveloped by DOE-HQ.
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The facilities managed by DOE-OAK will likely be among the ﬁrst.to undergo transition within
the DOE complex. Production facilities at other DOE sites are intended for complete |
decontamination and decommissioning (D & D) to "greenfield" status; however, the DOE-OAK facilities
will probably be converted to other research and development (R & D) uses. It is assumed that existing
facilities used for R & D will continue to be managed by DOE. In order for this to occur, it is necessary
that questions regarding environmental health and safety and property liability be answered to the

satisfaction of all stakeholders and potential future users.
7.  Landlord Activities

DOE’s Defense Program conducts most of the research and development at LLNL and is

responsible for landlord functions at the Main Site.
8. Program Management and Miscellaneous

Program management tasks supporting the ER program at the LLNL Main Site include:
personnel management; strategic planning; financial management; interaction with DOE and ‘external
regulatory agencies; monitoring of project progress; and administrative support. Program management

tasks supporting the WM program at the LLNL Main Site include: facility management; personnel

management and training; administrative support; document, guidance, and procedure preparation and”

revision; database and waste-tracking management; liaison with DOE and external regulatory agencies;
inspections and audits; budget preparation and control; and waste minimization planning. Waste
minimization planning includes the evaluation, training, and implementation of the fdllowing programs:
recycling; substitution of less hazardous or nonhazardous raw materials; volume and/or toXicity
reductions; and source process'modiﬁcations. ~The waste minimization program is carried out in

compliance with the California Hazardous Waste Source Reduction and Management Review Act.

The costs for program management in Table 1 reflect only those management tasks supporting
the ER program. Costs for program management tasks supporting the WM program are included in the

waste management summary totals in Table 1 and are intrinsic to the cost line items in Table 9.

DOE and the State of California have an AIP providing for technical and financial support to the
State for its activities at the LLNL Main Site and five other DOE sites in California which include

environmental oversight, monitoring, access, emergency preparedness, and other initiatives to ensure
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compliance with applicable federal, state, and local regulations at the site.
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‘TABLE 10 MAJOR ACTIVITY MILESTONES

. _ Estimated Time of
Program Activity Completion -

Environmental Restoration Begin Operation of B518 Vapor Extraction FY 95
System
Begin Operation of Treatment Facility G FY 96
Issue Compliance Monitoring Plan FY 96
fssue Contingency Plan ‘ FY 97

L tingency
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. LAWRENCE LIVERMORE NATIONAL LABORATORY"
SITE 300

1. Historic Mission

« The 11-square-mile Site 300 is in the sparsely developed Altamont Hills 15 miles east of
Livermore, California, and 10 miles southwest of the San Joaquin Valley town of Tracy. The site was
purchased from local ranchers in the 1950s. The surrounding area is agricultural and has an average

population density of less than one person per square mile.

The site’s former and current mission is research and testing of nonnuclear high-explosive (HE)
components in support of the United States Department of Energy’s (DOE’s) nuclear weapons program.
Site 300 consists of several HE component processing and fabrication areas, HE component thermal
testing facilities, several instrumented firing tables for explosives testing, an advanced test particle

accelerator, and various support facilities such as a motor pool shop and machine shops.
2. Sources of Contamination

Past operations involving processing, testing, and deactivation of explosive materials resulted in
soil and' groundwater contamination at the site. The sources of contamination included leaking pipes,
disposal sites (landfills, debris piles, drywells, and evaporation ponds), and spills. The contaminants
include HE compounds including beryllium, lead, and uranium; halogenated hydrocarbons, mainly
‘trichloroethene (TCE) and perchloroethene (PCE); and tritium. In 1990, Site 300 was placed on the
National Priorities List (NPL) primariiy because releases of contaminants had caused several volatile

organic compound (VOC) plumes in groundwater beneath the site.

The major area of concern at Site 300 is the General Services Area (GSA), a suppoft area with
machine shops, administrative offices, motor pool facilities, and other infrastructure. At several locations
at the GSA, solvents were discharged to drywells or the ground. These practices, long discontinued,
resulted in soil and groundwater contamination. TCE plumes have reached the shallow alluvial aquifer
in the Corral Hollow Basin, and the contaminated groundwater threatens two water supply wells, which
are monitored monthly for potential impact. When the risk ot contamination of these wells is considered

imminent, DOE plans to close these wells and provide their users with an alternative water supply. An
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An analysns of areas of contamination to date indicated that the levels of contamination in groundwater

and soil do not pose health risks to site workers.

In the HE Process Area, low concentrations of VOCs and HE compounds are present in sonl and

perched water-bearing zones..

At Building 834, a thermal testing facility has been operating since 1957. Prior to 1994, this -
facility used TCE as its heat-transf'er fluid. In the 1950s, 1960s, and 1970s, TCE was released to the
ground through pipe leaks and spills. In the 1980s, the facility piping and solvent storage areas were
upgraded to prevent further releases. On the basis of faéility data and characterization work, it is
believed that up to 550 gallons of TCE was released to the Building 834 area. Most of this material is

still present as soil and groundwater contamination.

The groundwater at Building 834 is perched on a lens of clay that, together with another clay lens
and 280 feet of unsaturated sediments, physically separates it from the regional aqﬁifer. The perched
groundwater has no pathway offsite; fhus, the site poses no off-site risk. Contaminant concentrations in
soil and groundwater are very high at Building 834, and it believed that pockets of free product TCE

| (Dense Non-Aqueous Phase Liquid or DNAPL) are present. DOE plans to use the Building 834 area to
test VOC and DNAPL cleanup technologies.

In groundwater in the Pits 3 and S/Building 850 area, a low-level tritium plume is emanating from
Pits 3 and 5 at the closed landfill and from the Building 850 firing table. The tritium plume is eﬁ;ire]y
onsite, and fate and transport calculations indicate that tritium concentrations.offsite are well below both
state and federal drinking water standards. In addition, polychiorinated biphenyls (PCBs), VOCs, and
depleted uranium have been detected in the operable unit (QU). The extent of PCB and uranium

contamination in soil and VOCs contamination in groundwater in this area is still being investigated.

At Pit 6, VOCs from the closed landfill have contaminated the uppermost aquifer; however,
groundwater from this unit flows to the surface approximately 500 feet west of the landfill on DOE land
where the contaminants slowly evaporate. The concentrations of VOCs in the groundwater have dropped

significantly since 1987.

Several facilities not discussed above such as the Building 832 Canyon have been identified as

sites where hazardous spills, leaks, or discharges may have occurred. Although these facilities do not
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pose current health or environmental risks, they could require remediation in the future.

All major groundwater plumes have been delineated, and it is anticipated that the main drinking
water aquifers will remain uncontaminated. - Only ground‘water contamination in the GSA has extended
offsite, and potentially impacted drinking water wells are monitored monthly. If the GSA contamination

impacts these wells, DOE will seal and abandon them and replace them with clean water supplies.
3. Site Assumptions

Mission

® DOE will continue to use Site 300 for HE component testing in support of
Defense Programs, or another site mission will be identified so that institutional
control of the site can be maintained.

Future Use
e It is assumed that future use of Site 300 will continue to include the diverse
types of research operations currently being conducted and that it will remain
a federal facility. No future residential use is anticipated. No buildings are
slated for- decontamination and decommissioning (D & D).
Treatment, Storage, and Disposal (TSD)
® Vadose-zone YVOC-contaminated soils will be treated by in situ vapor extraction;
VOC-contaminated groundwater will be treated by conventional aboveground
pump-and-treat technology. ' :
* Tritium in groundwater poses no offsite risk and will not require remediation.

e Pits 2, 3, 4, and 5 will not require additional capping.

* TCE in groundwater at Pit 6 will be allowed to degrade in situ without
remediation. ‘

TCE in groundwater at Pit 5 will not require EM-40 to perform Solid Waste
Assessment Tests (SWATS) of the Site 300 landfills. '

e (Canisters of loaded (spent) granular activated carbon (GAC) from certain
remediation projects will be stored onsite prior to shipment for offsite disposal.

* Explosives wastes will be stored in Building 883, a RCRA Part B permitted-
storage unit. All other site wastes will be stored for less than 90 days in several
accumulation areas at Site 300 and then either transferred to storage units at the
LLNL Main Site or disposed offsite.
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e Planned funding levels assume no new treatment facilities will be required to
comply with the Federal Facility Compliance Act (FFCA).

e The new Explosive Waste Treatment Facility (EWTF) will be scheduled for
completion by the end of FY 1997. Treatment of HE wastes at the HE Burn
Pits will be allowed to continue under the existing RCRA Part B permit until the
EWTF is completed.

4, Restoration Activities

The environmental restoration at Site 300 focuses on the assessment and remediation of releases
of solvents, tritium, and HE components from landfills, drywells, spills, leaks, and other sources at the
site. ‘Part‘icular attention centers on: (1) weapons component testing areas and solvent .rele_ases from
Buildings 833 and 834; (2) sdlvem: releases from debris piles and drywells at the southeast GSA; (3)
solveni and HE component releases from the HE Process Area; (4) tritium releases from the Building 850

firing table and the Pit 7 landfill complex; and (5) solvent releases from the Pit 6 landfill.

In 1991, treatment of TCE-contaminated gr'oundwater began at the eastern GSA. The eastern

GSA plume extends offsite and down the Corral Hollow alluvial channel for approximately 1 mile. By

the end of FY 1993, 12.8 million gallons of contaminated groundwater had been treated and dlscharged

to an ephemeral stream. At the central GSA, groundwater from a shallow alluvial aquifer is being

remediated for TCE contamination with both pump-and-treat and so.1l-vap0r-extract10n systems.

RCRA closure of the HE Burn Pits will begin once the new EWTF is operational, currently
scheduled for the end of FY 1997. Closure of the HE Burn Pits will be followed by post-closure

monitoring with the cost of closure borne by EM-40.

Following technology testing, Building 834 will be remediated to risk-based standards. DOE is

pursuing an exemption for this activity from the Central Valley Regional Water Quality Control Board

(CVRWQCB) Basin Plan. It is assumed that the CVRWQCB will not require EM-40 to perform SWATS

of the Site 300 landfills.
5. Waste Management Activities

The Waste Management (WM) department of Lawrence Livermore National Laboratory (LLNL)
operates a federal-and state-permitted RCRA Part B TSD storage facility at Building 883 at Site 300 and
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an interim status (RCRA Part A) explosives treatment facility at the HE Burn Pits. The interim status
of the HE Burn Pits is conditional on the progress of the construction of the new EWTF. A RCRA Part
B permit application has been submitted for the EWTF. The focus of WM is the storage, treatment, and
disposal of hazardous, mixed, aqueous, and low-level radioactive wastes at both facilitiés. Wastes
generafed at Site 300 include explosive waste from testing activities, wastes from various other
operations, and environmental restoration generated wastes. The Waste Minimization Project (WMP)
is also a WM priority at Site 300 and aims to reduce the amounts and toxicity of hazardous, radioactive,
mixed, and nonhazardous wastes. Waste management activities at Site 300 also include the confirmatory
gravel sampling and analysis plan, which addresses the characterization of newly generated debris from

firing table operations.
Treatment

‘ Currently, the only treatment of waste conducted at Site 300 is burning of explosive waste at the
HE Burn Pits under interim status (RCRA Part A), which is conditional and will cease when the new
EWTF is completed. A RCRA Part B application has been submitted for the EWTF, and construction
of this new facility is scheduled to be completed by the end of FY 1997. Residual wastes from the HE
Burn Pits are either transferred to WM units at the LLNL Main Site or disposed offsite at penhitted TSD
~ facilities. Some onsite treatment of restoration wastes is performed by ER at Site 300 including in situ
vapor extraction treatment of vadose-zone VOC-contaminated soils and aboveground pumping and

treatment of VOC-contaminated groundwater.
Storage

- Building 883 is the only permitted storage unit at Site 300. Building 883 has a RCRA Part B
permit for the storage of explosives wastes prior to treatment. Explosives wastes are currently treated
at the HE Burn Pits and will be treated in the future at the new EWTF. There are also several waste
accumulation areas at Site 300 where wastes are stored for less than 90 days. Wastes accumulated at Site
300 are either disposed offsite at permitted TSD facilities or transferred to the various WM faéilities at
the LLNL Main Site. ‘

Disposal

No wastes are currently disposed at Site 300 or the LLNL Main Site. LLNL LLW solids are

09:wpad_DY3040_L300_2-12/15/94-Di 5



disposed at the Nevada Test Site. Federal Facility Compliance Act (FFCA) mixed wastes are currently -

stored at LLNL Main Site pending determination of ultimate disposal, which may occur at DOE Hanford
or a permitted cdmmercial site. Hazardous wastes are disposed offsite at permitted TSD facilities.
Construction of the proposed Mixed Waste Management Facility (MWMF) at the Main Site may reduce
the amount of offsite disposal from LLNL. ’ '

6. Facility Stabilization, Maintenance, and Monitoring

The facilities managed by DOE-OAK will likely be among the first to undergo transition within

the DOE complex. Production facilities at other DOE sites are intended. for complete D & D to
~ "greenfield” status# however, the DOE-OAK facilities will probably be managed by DOE. In order for
“this to occur, it is necessary that questions regarding environmental health and safety and property

liability be answered to the satisfaction of all stakeholders and potential future users.
7. Landlord Activities

DOE’s Defense Program conducts most of the research and development at LLNL and is
responsible for landlord functions at Site 300. Landlord environmental issues include: the continued
open-air testing of HE components; construction of the EWTF; construction of a new domestic sewage
treatment facility and cleanup of the current sewer pond; connection of the site to the San Francisco
municipal water supply and the subsequent closure of all remaining supply wells; and residential

development around Site 300.
8. Program Management and Miscellaneous

Program management tasks supporting the ER program at LLNL Main Site include: personnel
management; strategic planning; financial management; interaction with DOE and external regulatory
agencies; mbnitoring of project progress; and administrative support. Program management tasks
supporting the WM program at LLNL Main Site include: facility management; personnel management
and training; administrative support; document, guidance, and procedure preparation and revision;
database and waste-tracking management; liaison with DOE and external regulatory agencies; inspections
and audits; budget preparation and control; and waste minimization planning. Waste minimization
planning includes evaluation, training, and implementation of the following programs: recycling;

substitution of less hazardous or nonhazardous raw materials; volume and/or toxicity reductions; and

09:wped_DY3040 LLN3 _siss_300-12/15/94-DI 6



source process modifications. The waste minimization program is carried out in compliance with the

California Hazérdous Waste Source Reduction and Management Review Act.

Costs for program management in Table 1 reflect only those management tasks supporting the
ER program. Costs for program management tasks supporting the WM program are included in the

waste management summary totals in Table 1 and are intrinsic to the cost line items in Table 9.

DOE and the State of California have an Agreement-in-Principal providing for technical and
financial support to the State for its activities at LLNL Site 300 and five other sites in California which
include environmental oversight, monitoring, access, emergency preparedness, and other initiatives to

ensure compliance with applicable federal, state, and local regulations.
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- MAJOR ACTIVITY MILESTONES

Table 10.

Program | Activity

Estimated Date of Completion

Environmental Restoration RCRA HE Burn Pit Closure FY 1998
Submit Final OU No. 1 Record of FY 95
Decision (ROD) to Regulatory
Agencies
Submit Final OU No. 2'ROD to FY 96
Regulatory Agencies
Submit Final OU No. 3 ROD to FY 97
Regulatory Agencies '
Submit Final OU No. 4 ROD to FY 97
| Regulatory Agencies
Submit Final OU No. 5 ROD to FY 97
Regulatory Agencies
" Submit Final OU No. 6 ROD to .,FY 98
Regulatory Agencies
Initiate OU No. 1 Final Remedy FY 98
Initiate OU No. 2 Final Remedy FY 97
Initiate OU No. 3 Final Remedy FY 98
Initiate OU No. 4 Final Remedy FY 98
Waste Management Construction of the EWTF’ FY 97
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STANFORD LINEAR ACCELERATOR

1. Historic Mission

The 426-acre Stanford Linear Accelerator Center (SLAC) site is a high-energy research facility
owned and operated by Stanford University under contract to the Department of Energy (DOE). SLAC
was established in 1962 as an energy research facility for high-energy particle physics and. the
development of new techniques using high-energy accelerators and experimental apparatﬁs and this is
SLAC’s current mission for DOE. The four major experimental facilities are the linear accélérator
(LINAC), the Positron Electron Project (PEP) storage ring, the Stanford Pdsitron Electron'Asymmetric
Ring (SPEAR), and the SLLAC Linear Collider (SLC).

2. Sources of Contamination

SLAC generates mainly hazardous wastes and small amounts of radioactive and mixed wastes.
The hazardous waste streams include: waste oils from mac'hine shops, the motor pools, pumps, and
compressors; waste solvents from various degreasers, assembly shops, and "clean" operations;
polychlorinated biphenyl (PCB)-contarminated oils and PCB capacitors from various operations; the plating
shop and its associated wastewater treatment facility; aqueous liquids with metals from metal-cleanihg
activities; and soil, clothing, and asphalt from the cleanup of spills and leaks. A small amount of
radioactive waste arises from the accumulation of corrosion products such as induced-radioactivity-
containing c0ppér in cooling-water, resin-bed filters and pipe and other metal pieces from the accelerator.
A very limited amount of low-level mixed waste could be generated when hazardous substances such as
solvents are used to clean activated material or when oil in vacuum pumps serving the accelerator are

irradiated by beam particles.

Past waste management practices and facility 6pérations have resulted in contamination of soils
by PCBs, petroleum hydrocarbons, lead, and other metals and vollatile organic compound (VOC)
contamination of groundwater. The known sources of groundwater contamination are a former leaking '
underground storage tank, the plating shop, and a former hazardous waste storage yard. Known sources
of contaminated soil include Interaction Region 6 and 8 (IR-6 and IR-8) drainage ditches, the 3.0-
megawatt (MW) Power Supply, the IR-8 Power Supply, the Master Substation inactive area, and the

Substation 505 Power Supply. A total of 40 discrete areas of contamination have been identified to date.
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Soil contamination has been found on and off-site, while groundwater contamination to date is only on-
site. However, the exact extent of soil and groundwater contamination is not completely defined. Based
on current site knowledge, the anticipated health risk to site workers and the public is low, but potential

risks will need to assessed once site characterization is complete.
3. Site Assumptions
Mission

® The current mission of SLAC as a center of research and development using high-
energy accelerators and experimental apparatus is assumed not to change.

Future Use

o Consistent with no change in mission, the future use of the site will be consistent
with current activities. Land use planning is designated as unrestricted use.

Treatment, Storage, and Disposal

® No treatment of hazardous, radioactive, or mixed wastes occurs now or
presumably in the future. Hazardous waste is stored for less than 90 days prior
to disposal at a variety of permitted disposal, treatment, and recycling facilities.
Radioactive and mixed wastes are currently stored at the existing radioactive
material storage yard (RAMSY) prior to ultimate disposal at DOE-approved
facilities. With the construction of a new Radioactive and Mixed Waste Storage
Facility (RMWSF) in FY 1995, mixed and radioactive wastes will be staged at the
RAMSY for processing only and then stored in the RMWSF prior to offsite
disposal. No Federal Facility Compliance Act (FFCA) Site Treatment Plan
currently exists for SLAC. .

4. = Restoration Activities

A -preliminéry assessment completed in 1993 identified approximately 40 discrete areas of
contamination requiring some degree of remedial action. Because of the large number of sites, SLAC
has chosen a site-wide approach to the remedial investigati_on (RI), which will integrate soil and
groundwater concerns at all sites, replacing the individual sampling and analyéis activities to date for
préviously identified "high-priority” sites.  Soil and groundwater " interim actions are scheduled to
commence in FY 1995, depending upon funding. In addition, groundwater monitoring will continue at
the site of a former leaking underground storage tank, and a groun_dwater peripheral monitoring network
- will be completed between FY 1996 and FY 1999. The RI reports for contaminated soil and groundwater
are scheduled for completion in FY 1998. The site-wide feasibility study (FS) is scheduled for
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completion in FY 1999. The site-wide Record of Decision (ROD) is scheduled to be completed by FY-

2000. Current estimates of contaminated media requiring treatment or disposal include 1337 m> of VOC-
contaminated groundwater, 628 m3 of PCB-contaminated soil, and 925 m> of PCB-and lead-contaminated

soil.
5. Waste Ménagement Activities

Hazardous waste is generated by operations such as vehicle and equipment maintenance, the
plating shop, its associated waste treatment plant, and general facility maintenance. Approximately 350
tons of hazardous waste are generated annually. Other waste streams are more variable, and the volume
generated depends on the level of activity in the high-energy research program. Wastes generated from

the ER Program Interim Actions are expected starting in FY 1995.

Radioactive waste includes low-level (LLW) and mixed waste (MLLW) and is generated through
a variety of means including: activation due to proximity to the beam line (largest volume); sealed sources

and standards no longer in use; resin beds used in water recirculation; and solvents contaminated by their

use in fabrication. Approximately 84 m> of LLW and 1 m3 of MLLW are expected to be generated

annually at SLAC.

Other scheduled waste management projects include the installation of an oil/water separator and
the waste minimization program. A new oil/water separator at IR-8 is scheduled for completion by early
FY 1995. The waste minimization program focuses on implementing recycling opportunities, toxicity

reductions, materials substitution,‘ and source process modifications.

SLAC has operating permit conditions and contracts with the South Bay System Authority and
the West Bay Sanitary District (sanitary sewer limits and pretreatment standards), »the Bay Area Air
Quality Management District (operating pennits for air sources and pollution devices), the Regional Water
Quality Control Board (NPDES permit and Waste Water Discharge Permit)v, and San Mateo County
Office of Environmental Health (RCRA generator permit).

Waste Treatment

SLAC does not treat hazardous, radioactive, or mixed wastes on site.
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Waste Storage

There are currently four major storage areas for hazardous and radioactive wastes: the Chemical
Storage Area, the PCB Storage Area, the RAMSY, and Building 660 at IR-6. Specific waste

accumulation sites are located throughout the facility.

SLAC generates a small amount of radioactive waste, which is stored in the fenced and bermed
RAMSY while awaiting disposal at a DOE-approved facility. When experiments are completed,
accelerator components and commercially procured radioactive material that are no longer used are |
categoriged as either radioactive material for storage to be recycled at SLAC; radioactive material for
stofage to be recycled at a. non-SLAC facility; or radioactive waste for storage and disposal.

Approximately 15 percent of all radioactive material is declared waste by SLAC.

The new RMWSF is scheduled to be completed in FY 1995. The RAMSY used now will then
be used solely as a staging area to receive, segregate, and process material and to store recyclable
radioactive material. IR-6 is also used to store recyclable radioactive material. The separate RMWSF
will be used exclusively for nomecyélablé radioactive and mixed waste storage prior to treatment or

disposal off site.

SLAC currently has about 1 m3 of MLLW in storage and coordinates staging and ultimate
disposal of land disposal restricted (LDR) mixed waste with the DOE Hanford site.

Waste Disposal
SLAC does not dispose of any hazardous, radioactive, or mixed wastes on site.

Hazardous waste is m'anifested and sent off site to EPA-permitted treatment, storage, and disposai
facilities (TSDFs) for disposal, treatment, or recycling. Some radioactive material is recycled at SLAC,
and some material is sent to non-SLAC recyclers. Nonrecyclable radioactive and mixed waste is shipped
to the DOE Hanford site for treatment and/or disposal or to other approved DOE facilities. Current
estimates for annual disposal are 350 tons of hazardous wastes, 84 m3 of LLW waste, and 1 m3 of

MLLW. Future volumes will depend on the level 6f research activity.
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6. Facility Stabilization, Maintenance, and Monitoring
No activities at SLAC are funded through the Facilities Transition program (EM-60).
7. " Landlord Activities

The Office of Energy Research is the DOE landlord at SLAC while Stanford University owns
the facility land. '

8. Program Management/Miscellaneous

Program management tasks supporting the ER program-at SLAC include the following: personnel
management; strategic planning; maintenance of site-wide environmental data; financial management;
interaction with DOE, external regulatory agencies, and the public; permitting; monitoring of project
- progress and audits; and administrative support. Program management tasks supporting the WM program
at SLAC include the following: facility managément;_ personnel management and training; administrative
suppbn; Spill control support; document, guidance, and procedure preparation and revision; database and
waste-tracking management; liaison with DOE and external regulatory agencies; audits of TSD facilities
that receive hazardous waste from SLAC; payment of disposal and inspectioh fees; budget preparation
and control, and waste minimization planhing.‘ Waste minimization planning includes evaluation, training,
and implementation of the following programs: recycling; substitution of less hazardous or nonhazardous
raw materials; volume and/or toxicity reductions; and source process modifications. The waste
minimization program is carried out in compliance with the California Hazardous Waste Source Reduction

and Management Review Act.

Costs for program management in Table 1 reflect only those management tasks supporting the
ER program. Costs for program management tasks supporting the WM program are included in the

waste management summary totals in Table 1 and are intrinsic to the cost line items in Table 9.

DOE and the State of California have an Agreement-in-Principle (AIP) providing for technical
and financial support to the state for its activities in environmental oversight, monitoring access, facility
emergency preparedness, and initiatives to ensure compliance with applicable federal, state, and local laws

at SLAC and five other DOE facilities in California.
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SLAC currently has no Interagency Agreements, Compliance Agreements, or Consent Orders
with federal, state or local regulatory agencies with the exception of a waste discharge order from the
California Regional Water Quality Control Board for monitoring groundwater at the site of a leak from
an underground solvent tank, which has been removed, and characterization and remediation of the

former tank site.
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Table 10

- MAJOR ACTIVITY MILESTONES‘

Program -

Completion Date

Task
Environmental Restoration Site-Wide Remedial Investigation for Contaminated Soil and FY 1998
Groundwater'
Site-Widc Feasibility Study for Contaminated Soil and Groundwater! FY 1999
Site-Wide Remedial Action Plan for Contaminated Soil and FY 1999
Groundwater'
Site-Wide Record of Decision for Contaminated Soil and Groundwater' | FY 2000
Site-Wide Remedial Design for Contaminated Soil and Groundwater' FY 1999/
Waste Management Install New Oil/Water Separator at IR-8 FY 1995
Radioactive and Mixed Waste Storage Facility (RMWSF). Construction FY 1995

! Completion dates are for submission of Draft Reports to DOE HQ.
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GENERAL ATOMICS

1. Historic Mission

General Atomics (GA) occupies approximately 120 acres on two contiguous sites 13 miles ndrth
of San Diego, California. The two sites are referred to as the Main Site and the Serrano. Valley Area
(SVA). In support of DOE and its predecessor agencies as well as commercial customers, GA has
maintained a fully operational Hot Cell Facility (HCF) at the Main Site for over 30 years. GA activities
at the HCF primarily supported the High Temperature Gas-Cooled Reactor (HTGR) Program. The HCF
is currently the only facility at GA in the EM program.  The HCF became contaminated with varying
amounts of radioactive materials and small amounts of hazardous materials. GA decided to shut down
the HCF because of reduced demand and continuing private industrial development around the site. The
decontamination and decommissioning (D & D) of the HCF will eliminate the potential for future

environmental releases and make the HCF available for other uses.

The HCF occupies Building 23 and the outdoor service yard at GA’s Main Site. The interior of
Building 2.3 has approximately 7,000 square feef (ft>) of floor space consisting of offices, three hot cells,
an operating gallery, and auxiliary éreas. The HCF has been used for numerous examinations of DOE
fuels, structural materi'al, and instrumentation. Operations in the Building 23 have been performed
subject to Nuclear Regulatory Commission (NRC) Special Nuclear Material License No. SNM-696 and
the California Department of Health Services (DOHS) Radioactive Material License No. 0145-80.

- Building 23 is surrounded by 41,740 ft* of fenced service yard, which includes several conci'ete
pads used for staging heavy equipihent and making material transfers into and out of the building. The
remaining area is compfised of aspha]t, soil, scattered small rocks, and disturbed vegetation. There is
a 400-ft> metal ancillary building and two aboveground waste storage tanks. The HCF is presently in a
fully operational but safe shutdown condition and houses significant quantities of materials and equipment
normally associated with the work scope réquirements of an operational HCF. These materials and

equipment are radioactively contaminated and/or contain minimal amounts of hazardous materials.
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2. Sources of Contamination

The examination of irradiated fuel, structural material, and instrumentation in the HCF has
contaminated the facility with mixed fission and mixed activation products. On the basis of preliminary
radiological surveys and a site evaluation, the‘quantity of wastes present w_hich will be removed during
the D & D, is estimated at 2,250 cubic meters (m°) of low-level waste (LLW) in categories 1 and 3 and
mixed low-level.waste (MLLW), as well as undetermined amounts of asbestos, lead, and other hazardous
materials. Contamination is confined within the boundaries of the ’HCF, and health risks to GA workers
and the public are likely to be extremely limited; however, the exact nature and extent of soil and
groundwater contamination are currently being defined, and potential risks will need to be reviewed after
this assessment is completed. No surface or ‘subsurface contamination is anticipated outside the -

boundaries of the facility.

The irradiated fuel material ftovm the Thermionic Fuel Element (TFE) and HTGR programs and
the New Production Reactor (NPR) program process and equipment wastes are currently in the process

of being removed from the HCF.
3. Site Assumptiom-

Mission

o GA is a privately owned facility. The only facility currently under the EM
‘program is the HCF, which is undergoing D & D and has no future mission.

Future Use

e The HCF site will be released for unrestricted use NRC to GA.
‘Treatment, Storage, and Disposal |

o Irradiated fuel material will be removed from the HCF and shipped to Oak Ridge
Reservation for interim storage upon State of Tennessee approval of an
Environmental Assessment (EA) for these activities.

‘@ The total waste from the D & D of the HCF that will require disposal will be
2,250 m3 of LLW and MLLW and an undetermined amount of hazardous waste.
D & D activities will not generate any transuranic (TRU), mixed TRU, or high-
level waste.

e All LLW generated by D & D will be disposed at DOE Hanford.
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‘e All mixed wastes will be treated and disposed at DOE Hanford except the
following: the elemental-mercury mixed-waste stream will be the subject of an
onsite treatability study or will be sent to INEL for treatment (DOE OAK-
recommended scenario); the corrosives mixed-waste stream will be subjected to
onsite neutralization, filtration, and stabilization; and the organic-liquid mixed-
waste stream, will be subjected to incineration and stabilization at the Idaho
National Engineering Laboratory (INEL).

* All mixed-waste storage and treatment activities will be performed at GA’s Mixed
Waste Management Facility (MWMF).

¢ The scope of the GA D & D project includes dispensation of NPR program
process and equipment waste and Reduced Enriched Research Test Reactor
(RERTR), TFE, and HTGR irradiated fuel material.

4. - Restoration Activities

" Environmental restoration activities at GA concern the assessment, remediation, and D & D of
the HCF. HCF D & D activities are currently being performed in three phases. Phase ! includes pre-D
& D Nuclear Energy (NE) and NPR program process and equipment waste removal and disposél,
shipment of irradiated fuel material from the HCF to the Oék Ridge Reservation for interim storage, and
site characterization. Phase 2 includes D & D of the HCF, decontamination outside HCF surface and
subsurface areas, packaging, shipment, and disposal of radioactive and nonradioactive wastes, and soil
remediation. Phase 3 includes the closure site survey, submittal of the closure report, and obtaining

approval from regulatory agencies and DOE for release of the HCF site for unrestricted use.

Site and waste characterizations are being performed. Detailed characterization will include
radiological surveys to determine the locations and concentrations of radiological contamination,
hazardous material surveys to identify and locate hazardous materials and waste contamination, and

. asbestos surveys to identify uncontaminated and contaminated asbestos.

Decontamination operations at the HCF are currently scheduled to commence in FY 1995. The
~standard approach will be to use simpler and more passive methods first, advancing to more aggressive
methods as needed. Passive decon;aminatidn techniques. will be used when indicated by the results of
radioactive surface characterization. These techniques include standard vacuuming, damp cloth wiping,
and, to a limited degree, hand washing/scrubbing operations. When these passive methods fail to reduce
surface contamination to releasable levels, more aggressive decontamination methods will be used. In

order of preference, they are: (1) dry abrasive blasting with a vacuum; (2) scabbing and scarification;
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and (3) washing with ultra-high-pressure water. If contamination is found within_ HCF structural
elements, demolishing the building will be reconsidered. The current plan is for DOE to remove all
contamination from in and around the HCF and return the facility to GA for unrestricted use. The costs

of the HCF D & D will be split between DOE (76 percent) and GA (24 percent).

Estimates of future-generation waste streams from the HCF D & D include 2,250 m? of LLW
(Categories 1 and 3) and MLLW and an undetermined amount of asbestos, lead, and other hazardous

wastes.
S. Waste Management Activities

DOE-funded research activities under the HTGR and ICF programs conducted at GA are not
currently part of the DOE Environmental Management program at GA. The NE and Defense programs
fund all WM activities. No activities at the GA site are funded by EM-30.

Federal Facility Compliance Act (FFCA) Mixed Wastes

The current FFCA mixed wastes on-site consist of residual stored MLLW material from previous
DOE activities. The current inventory of characterized mixed wastes totals 8.35 m> and includes 0.42
m3 of inorganic debris, 1.88 m? of elemental lead, 4.17 m3 of inorganic sludges and particulates, 0.42
"m’ of organic liquids, 1.46 m3 of corrosives, and 0.001 m3 of elemental mercury. No additional
generation of these cbarécterized mixed-waste streams is expected through FY 1997, Target treatment
or shipment dates for most of these waste streams have not yet been determined. The target offsite
shipment date for the the following mixed-waste streams is October 1995: all of the cl‘laracterized
inorganic debris; 0.63 m? of'elemental lead in the form of lead scrap; and 2.704 m® of inorganic sludge
and particulates in the form of paint sludge containing lead. Preferred treatment options for characterized
mixed waste streams are: compaction and stabilization of inorganic debris at DOE Hanford;
macroencapsulation of elemental lead at DOE Hanford; stabii ization of inorganic sludge and particulates
at DOE Hanford; incineration and stabilization of organic liquids at INEL; and onsite neutralization,
filtration, and stabilization of corrosives. An onsite treatability study will be conducted concerning the
elemental mercury; the DOE-OAK-recommended treatment option for the elemental mercury mixed waste
stream is treatment at INEL. The estimated mixed' waste volumes for onsite treatment and disposal at

DOE Hanford are 1.46 m> and 6.89 m3, respectively.
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The estimated volume of uncharacterized mixed-waste streams is 32 m®and includes 21.22 m?
of corrosives and.ignitables, 0.02 m? of organic liqui_ds, 8.10 m? of inorganic debris, and 2.71 m’ of
aqueous liquids. The target characterization date for all of these waste streams is January 1995 with
treatment evaluations to be completed by June 1995. Future-generation estimates of waste streams are
20 m’ of inorganic debris, which consists of miécellaneous scrap metal from the HCF D & D and HEPA
filters from the NPR, and 5 m’ of wastewater containing zinc and possibly other metals from the HCF
D & D.

Mixed-waste generated at GA is stored at the MWMF, which is an interim-status waste storage
facility under RCRA. The MWMF consists of three areas, MWMF1, MWMF2, and MWMF3, which
are designated as container storage areas for mixed wastes.  The total storage capacity in these three areas
is approximately 580 m® (equivalent to 2,758 55-gallon drums), which far exceeds the current and
projected mixed-waste inventory at GA.

6. Facility Stabilization, Maintenan.ce, and Monitoring

No activities at the GA site are funded through the DOE Facility Transition Program.
7. Landlord Activities

The GA facility is privately owned and operated.

8. Program Management and Miscellaneous

Program management at the site supports the integration of ER activities at GA and includes:

tracking, collecting, and reporting costs; preparation of programmatic documents; coo;dinating permitting

and public involvement; liaison with external regulatory agencies; and establishing, documenting, and

maintaining technical, cost, and schedule baselines.
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Table 10

MAJOR ACTIVITY MILESTONES

Program Project Task Completion Date
Environmental ‘HCF D & D Phase 1 Ship Irradiated Fuel to ORNL for FY 1995
Restoration Interim Storage
Site and Facility Characterization FY 1995
HCF D & D Phase II BeginD & D | .FY1995
Complete D & D FY 1997
HCF D & D Phase III Complete Final Closure Report FY 1998
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ENERGY TECHNOLOGY ENGINEERING CENTER

1. Historic Mission

The Santa Susana Field Laboratory (SSFL) is a 2,700-acre site owned by Rockwell Internafional
(Rockwell) located in Ventura Couhty. Part of Area [V at SSFL was set élside in the mid-1950s for use
in nuclear reactor development and testing. Research was primarily related to sodium-cooled nuclear
power plant development and the development of space power systems using sodium and potassium as
coolants. The Energy Technology Engineering Center (ETEC) occupies 290 acres within Area IV and
was formed in the mid-1960s as a DOE laboratory for development of liquid-metal heat-transfer systems
in support of the Liquid-Metal Fast Breeder Reactor program. Operations at Building 20, the Rockwell
International Hot Lab (Hot Lab) were in support of the Defense Program, while other facilities at ETEC
supported other DOE research pfograms including the_System for Nuclear Auxiliary Power (SNAP)
program, .By the mid-1970s, operations'in all nuclear reactors and most other facilities in Area IV had

ended.

Nuclear Energy (NE) operating programs at ETEC were terminated at the end of 1994.
Currently, ETEC’s primary mission under the Office of Energy Efficiency (EE) is applied engineering
. development of emerging energy technologies, including conservation, environmental, solar, geothermal,
and fossil energy. Environmental restoration and decontamination and decommissioning (D & D)
activities began at this site in the early 1970s. In 1980, DOE began a systematic decontamination of

remaining facilities formerly used for reactor development activities.
2. Sources of Contamination

Nuclear research activities, past disposal and handling practices, and solvent use and disposal at
ETEC resulted in contamination of former research buildings, several existing and former waste
management facilities, and site soil and groundwater. Since environmental restoration activities have been
conducted at the site since the early 1970’s, many of the initially contaminated facilities have already been

remediated.

Radioactive-contaminated sites resulted from nuclear activities performed primarily in the 1960s.

These activities included the operation of ten reactors and seven criticality test facilities, fuel fabrication,
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reactor and used fuel disassembly,_'small-scale laboratory work, and on-site storage of nuclear material.
Over a period of 15 years prior to 1989, a nuclear D & D cleanup program at ETEC removed in excess
of 99% of the man-made radioactivity generéted at the site. Unconfined remaining radioactivity,.
calculated to be less than 0.1 curie, is present at low concentrations in the Radioactive Material Disposal
Facility (RMDF). For perspective, the conservative estimate of the unconfined radioactivity (less than
0.1 curie) is much less than the radioactivity in the natural environment at SSFL. The top foot of soil
over ‘the 2700 acres of SSFL contains 300 curies of radioactivity from the natural uranium, thorium, and
potassium in the soil and rocks. Confined radioactivity is estimated to be less than 10 curies and is

controlled in activated or contaminated structures that are locked, fenced, and within a guarded perimeter.

The remaining contaminated buildings at ETEC currently in ihe EM program include Buildings
12, 20, 57, and 59 aﬁd are undergoing or are scheduled for D & D activities. Building 12, the SNAP
Critical Facility, was contaminated as a result of its former use for critical tests and contains low-level
radioactively contaminated structural material. Building 20 (ﬁhe Hot Lab), which has been undergoing
decontamination since 1987, was contaminated as a result of storage of radioactive material and other
material used during research activities. Building 57, the Liquid Metal Development Laboratory,
(LMDL), was contaminated with sodium and other hazardous material during fesearch activities.
Building 59, a SNAP reactor test facility, contains units above.and below ground. The above-grade unit
is referred to as the Large Leak Test Rig (LLTR) and the bélow-grade unit is referred to as Building 59

and both were contaminated as a result of research operations.

Past radioactive and hazardous material handling and disposal practices have also resulted in
contamination at several existing or former disposal units. Those facilities in the EM ER program include
the Sodium Disposal Faciiity (SDF, Building 886), the Building 56 landfill, the Hazardous Waste
Management Facility (HWMF, Buildings 29 and 133), and the RMDF. Previous operations at some of
these facilities has also resulted in contamination of adjacent soils. The SDF, which is currently
undergoing remediation as part of RCRA closure, waé contaminated as a result of storage of radioactive
materizﬂs. The Building 56 landfill contains contamination due to past disposal activities. The HWMF
contains contamination due to handling of hazardous wastes and alkali metal treatment activities. The
buildings that make up the RMDF (Buildings 21, 22, 'and 75) contain radioactivity due to storage

activities.

Use of solvents at the site has resulted in groundwater contamination. Release of unknown

quantities of cleaning solvents in the mid-1960s has resulted in VOC contamination of gfoundwater.
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Groundwater has also been contaminated in certain areas with tritium, gross alpha and beta radioactivities,
and radium (226 and 228). Groundwater extraction and pumping at ETEC has limited the lateral extent
of degraded groundwater movement, but complete site characterization and remediation of groundwater

contamination is continuing.
3. Site Assumptions

Mission

o ETEC’s former mission was research and development for the energy, power
conversion, liquid-metal development, and space and defense programs and ended
in FY 1994. The current mission under Energy Efficiency (EE) is applied
engineering development of energy technologies. The future mission starting in
FY 1996, when ETEC will transition to Environmental Management (EM), will
be site restoration.

Future Use

o As D & D activities are completed and buildings are certified for release, they
will be released to Rockwell for unrestricted use.

e Current long-term pians are to have private-sector companies use a small number
© of the facilities through 1998, at which time only surveillance and maintenance
(S & M)-and D & D activities will remain.
Treatment, Storage and Disposal

¢ Groundwater VOC remediation will use Rockwell-owned pump-and-treat systems.

e Temporary on-site storage of D & D waste will be in the RMDF and Building 29
of the HWMF prior to ultimate disposal. .

e Hot Labbratory radioactive waste will be disposed at the Nevada Test Site.
e All other radioactive wastes will be disposed at DOE Hanford.

e Hazardous wastes will be disposed of at permitted Treatment, Storage, and
Disposal (TSD) facilities.

e The new sodium cleaﬁing unit at the Component Handling and Cleaning Facility
-(CHCF) will be completed by the end of FY96, allowing the subsequent closure
of Building 133 (the thermal oxidation unit) at the existing HWHF.
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4. Restoration Activities L S

The Environmental Restoration program at ETEC currently consists of those facilities accepted
for remediation in the former Surplus Facilities Management Program (SFMP) and any soil and
- groundwater remediation that may be rlequired as a results of those facilities operations. Environmental
| restoration operations currently consist of remedial actions and D & D activities. The facilities in the ER
program will change over time as facilities are transitioned to the ER program. The cost summary tables

do not include ER activities at surplus facilities that are not currently within the ER program.

Remedial action includes site-wide assessment, development of a remedial action plan (RAP), and
remediation of contaminated media and the Building 56 Landfill. An integrated site-wide soil and
groundwater assessment will be used to develop a site-wide RAP which is scheduled for completion in
FY 1995. The RAP will identify all activities required to remediate the site for eventual release for
unrestricted use. Soil remediation at contaminated buildings will be conducted as part of D & D
activities. ETEC Area IV Solid Waste Management Units (SWMUs) identified in the RCRA Facility

Assessment (RFA) will also be remediated, including the Building 56 Landfill which is scheduled to start.

closure in FY 1996 and complete closure in FY 1999. Remedial actions will be conducted in accordance
with requirements of the ETEC RCRA permit. The principal concern of remedial action to date is
contaminated groundwater. Groundwater at the site has been contaminated with organic solvénts,
particularly trichloroethene (TCE) and cis 1,2-dichloroethylene, as well as tritium, gross alpha and beta
radioactivities, and radium. Groundwater extraction and pumping at SSFL has limited the extent of
coﬁtaminated groundwater, but complete site characterization and remediation of ETEC groundwater

contamination is continuing.

D & D programs include the D & D of DOE-owned surplus facilities identified under the SFMP
and RCRA closure of the SDF, the HWMI;", and the RMDF. Given that the facility land is owned by
Rockwell, all cleanup is to levels sufficient for unrestricted use. The D & D program also includes S
& M of facilities turned over to Environmental Restoration and awaiting funding for D & D. Additional
work includes the packaging, shipment, and disposal of both hazardous and non-hazardous waste
generated as a result of D & D. D.& D activities have been completed af many of thé former nuclear

research sites. D & D activities are currently underwéy at Buildings 12, 20, and 59 (below-grade) with

completion expected in FY 1996 for Buildings 12 and 59, and in FY 1998 for Building 20. D & D

activities are scheduled to begin at Building 57 and the LLTR in Building 59 (above-grade) in FY 1998.
RCRA closure of the former SDF is scheduled for completion by the end of FY 1995. RCRA closure
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activities at the HWMF are scheduled to commence in FY 1998. D & D-related disposal tasks include
the disposal of a moderator cask (a former onsite transport cask) and wastes from the closure of the SDF,
both scheduled to occur in FY 1995. o

The RMDF is used in support of D & D activities and contains a decontamination facility and
storage area for radioactive and mixed waste prior to their shipment to an apbroved disposal site. A
small amount of transuranic (TRU) waste is temporarily stored at the RMDF from a previous D & D
program. Following completion of other D & D activities requiring continuing operation of the RMDF,
the RMDF itself will be decommissioned. D & D activities at the RMDF are currently estimated to begin
in' FY 1999.

5. Waste Management Activities

Waste Managemént (WM) operations at ETEC include the disposal of hazardous, radioactive, and
mixed waste, corrective activities at the Sodium Components Test Installation (SCTI), Tige\j Team waste
management-related activity, and continuity of operations at the RMDF and the HWMF. Waste
management of the Federal Facilities Corﬂpliance Act (FFCA) mixed wastes will include on-site treatment
of several mixed waste streams and on-site storage of mixed wastes prior to off-site disposal. Wastes

.handled by WM at ETEC in the past included operations waste from the various research units.
Presently, much of the waste handled by WM is residual material from former research activities, and

D & D- or ER- generated wastes from facility closures and remediation.

ETEC is a hazardous waste generator operating under State of California Environmental
Protection Agency (EPA) permit CA3890090001. ETEC manages and operates the HWMF under TSD
permit CADO000629972 for the handling, treatment, and disposal of non-radioactive surplus and alkali
~ metal wastes. ETEC is proceeding with preparétion of a Part B Operation Plan for RCRA permitting of
the RMDF. A RCRA Part A Permit application has been submitted to the EPA and State of California
Department of Toxic Substance Control (DTSC) and the RMDF is currently operating under interim

status.

Continuity of operations, performed in compliance with RCRA permitting operations, includes .
waste characterization and certification, waste minimization, waste packaging, and off-site disposal. Tiger
Team waste management corrective actions consist of developing a waste minimization plan, upgrading

the RMDF stack sampling system, and designing and installing a hazardous waste collection system.
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Waste Treatment

On-site treatment is currently performed on surplus sodium and three mixed waste streams.
Sodium is currently treated at the thermal oxidation unit in Building 133 of the HWMF, which results
in an end product that must be disposed of as a hazardous waste. To replace this system, WM will
design and construct a new sodium cleaning unit at the existing CHCF, and construction is scheduled to
be completed in FY 1996. Operations at Building 133 will be phased out starting in FY 1998, and the
building will undergo RCRA closure by the ER program.

All radioactive wastes at ETEC are stored and process in the RMDF prior to disposal. FFCA
rhixed wastes generated during D & D activities to date that have been characterized include: 0.110 m’®
of electropolish solution containing chromium which will be treated on-site by neutralization with sodium
hydroxide, conversion of chromium from a hexavalent to a trivalent form, and stabilization with "aqua
set"; and 3.45 m® of HEPA System bag filters containing lead, which will be packaged and disposed of
at the Envirocare faci'lity in Utah. Two FFCA mixed wastes will be recycled: approximately 0.01 m’®
of sodium metal slightly contaminated with radioactive manganese will be converted from sodium to
sodium hydroxide and then be used as a reageni to neutralize the electropolish solution; and 8.9 m® of
lead shielding with low-level radioactivity which will be treated on-site by crystalline ice blasting and
chelating treatment, with the resultant lead material, free of radioactivity then being recycled. The
RMDF will undergo D & D by the ER program once it is no longer needed to support other D & D
activities at ETEC. D & D activities are currently scheduled to start at the RMDF in FY 1999.

Treatment and/or disposal options of uncharacterized and future potential mixed wastes will be

evaluated after characterization is complete.
Waste Storage/Handling

Temporary on-site storage of D & D waste prior to disposal is in the RMDF and Building 29 of
the HWMF. All radioactive and mixed wastes generated at ETEC are stored at the RMDF and hazardous

wastes are stored in Building 29.

The total volume of characterized mixed low level radioactive waste (MLLW) currently stored
at ETEC is 3.58 m and includes the electropolish solution and HEPA System bag filters mentioned

above. One uncharacterized mixed waste stream exists—paint chips potentially containing lead—but the
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~ current voiume' stored at ETEC has yet to be determined. Mixed transuranic waste stored- at the site
consists of one brick (0.001 m?) of lead shielding. Future potenﬁal mixed waste streams include salt
cores containing chromium, analytical waste, various wastes resulting from D & D of Building 20 (HEPA
pre-filters, HEPA bag filters, drain line debris, vacuum catch barrels, and spray paint cans), and various
wastes frorri other future remedial and D & D activities. These wastes are not fully characterized and

no estimate of total volume is available.

1

Building 29 is scheduled.for RCRA Closure in FY 1998 and the RMDF is scheduled to undergo
D & D starting in FY 1999.

Waste Disposal

Hot Laboratory radioactive D & D waste will be disposed of at the Nevada Test Site, with the
exception of HEPA bag filters which will be disposed of at the Envirocare Facility in Utah. All other
radioactive (except the mixed TRU) wastes will be disposed of at the Hanford, Washington, site.
Disposal of the one brick of lead shiélding contaminated with TRU elements is scheduled to be at the
Wasie Isolation Pilot Project (WIPP). Hazardous wastes will be disposed of at permitted TSD facilities.

6. Facility Stabilization, Maintenance, Monitoring
Transition

In FY 1996, ETEC is scheduled to transition to the EM Facility Transition Program (EM-60).
S & M will be performed to ensure than any contamination that may exist remains contained within the
facility and that the facility does not deterioraté prior to D &D and restoration activities by the ER
program. Repairs will be made when necessary to maintain the governments’s investment in the facility.

S & M and facility infrastructure costs are currently estimated at approximately $3.4 million per year.
7.. Landlord Activities

EE is currently the landlord for ETEC. It is anticipated that the facility landlord responsibilities,
including infrastructure management and S & M of current EE facilities, will be the responsibility of EM-
60 beginning in FY 1996 and will continue until EM-40 can start the D & D process for specific
buildings. o
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8. . Program Management/Miscellaneous

Program management tasks supporting the ER program at ETEC include the following: personnel
management; maintenance of site-wide environmental data; strategic planning; financial management;
interaction with DOE, external regulatory agencies and the public; permitting; monitoring of project
progress; provision of a technical advisory board; coordination of Independent Verification Contractors
(IVCs); and administrative support. Program management tasks supporting the WM program at ETEC
include the following: facility management; personnel management and training; administrative support;
document, guidance, and procedure prepafation and revision; database and was’te-»tracking management;
liaison with DOE and external regulatory égencies; audits; budget .preparation and control; and waste
minimization planning. Waste minimization planning includes evaluation, training, and implementation
of the following programs: recycling; substitution of less hazardous or nonhazardous raw materials;
volume and/or toxicity reductions; and source process modifications. The waste minimization prqgr'am
is carried out in corhpliance with the California Hazardous Waste Source' Reduction and Management

Review Act.

Costs for program management in Table 1 reflect only those management tasks supporting the
ER program. Costs for program management tasks supporting the WM program are included in the

waste management summary -totals in Table 1 and are intrinsic to the cost line items in Table 9.

DOE Oakland and the State of California have an Agreement-in-Principal providing for technical
and financial support to the State for its activities at ETEC and five other DOE sites in California in
environmental oversight, monitoring, access, emergency preparedness, and other initiatives to ensure

compliance with applicable Federal, state, and local regulations at the site.
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Table 10
MAJOR ACTIVITY MILESTONES

Program Activity Estimated
Target
Date
Environmental Assessment & Final Site-wide Remedial Action Plan FY 1995
Restoration Remediation
D&D Begin D & D of Building 12 FY 1995
(Non-Defense) | Begin preparations for D & D of RMDF
Complete RCRA Closure of the SDF
Disposal of SDF Waste and Moderator Cask
Begin RCRA Closure of Building 56 Landfill FY 1996
Complete D & D of Buildings 12 and 59 (below-grade)
Begin RCRA closure of HWMF FY 1998
Begin D & D of Building 57 and LLTR in Building 59 (above-grade)
Begin D & D of RMDF FY 1999
Complete RCRA Closure of Building 56 Landfill
D&D D & D of Building 20 Support Rooms and Qutside Area FY 1996
(Defense) -
) D & D of Building 20 Storage and Airlock and Basement FY 1997
Treatment and Disposal of Building 20 Mixed Waste
D & D of Building 20 Operating Gallery and Mockup FY 1998
Demolition of Building 20
Release of Building 20 to Rockwell FY 1999
Waste Design of new sodium cleaning unit for the CHCF FY 1995
Management ;
Construction of new sodium cleaning unit for the CHCF FY 1996
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GEOTHERMAL TEST FACILITY (GTF)

1. Historic Mission '

The East Mesa Geothermal Test Facility (GTF), an inactive DOE geothermal research facility,
is in the Imperizil Valley, Imperial County, California, about 20 miles east of El Centro and 1.5 miles
north of Interstate Highway 8. In 1968, the U.S. Bureau of Reclamation constructed the facility for the
investigation andA development of geothermal resources in the East Mesa area. DOE became the site
operator in 1978 and continued the site’s energy research mission. The 82-acre site includes a 6-acre,
PVC-lined holding pond installed in 1972 to temporarily store and evaporate brine blowdown water as
well as untreated brine extracted in the geothermal exploration process. Geothermal research activities
at the site were discontinued in 1987 as commercial-scale geothermal power developed in the region.
The site’s current DOE mission is to minimize potential exposure to humans, eliminate any threat to

groundwater, and release the site for unrestricted use.
2. . Sources of Contamination

No active processes or experiments involving DOE research are currently operating or planned
at GTF; Sources of contamination are related to past operations at the site, and hazardous wastes may

be generated during site restoration.

During an asbestos survey conducted by Dames & Moore on August 24, 1992, three types of
materials were identified as containing asbestos: a joint compound used around pipe joints and flanges,
cooling tower millboard, and floor tile and mastic inside the yellow lab building. Several other areas

contained asbestos that had a potential to become airborne, and these areas were remediated.

Untreated brine extracted during geothermal exploration and brine blowdown were stored in a
holding pond. Storage of brine in the holding pond resulted in contamination of sediments due to.'the
concentration of water-soluble salts and the precipitation of minerals. The volume of contaminated
sediments is estimated 4t 9,150 cubic yards meters. On the basis of previous sambling, the quantity of

hazardous waste that will be generated from restoration activities is expected to be minimal.
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3. Site Assumptions
‘Mission
e Use of the facility for research was dlscontmued in 1987. The current DOE
mission at GTF is site restoration.

Future Use

®  Once restoration activities are complete, the facility will be turned over to the
U.S. Bureau of Reclamation for unrestricted use.

Treatment, Storage, and Disposal

e It is anticipated that a limited amount of hazardous waste will be generated
during decontamination and disposed at a permitted Class I or II landfill.

4.  Restoration Activities

A field investigation report on the brine holding pond was prepared in 1992 by Bechtel
Environmental, Inc., for the Office of Energy Efficiency. A site characterization study of the balance

of the site was conducted by Dames & Moore in 1993.

The brine pond has been contaminated with salts and minerals concentrated in sediment by
evaporation. Decontamination activities will generate two waste streams: nonaqueous soil/debris

contaminated with arsenic and nonaqueous, nonhazardous debris contaminated with salts and minerals.

Three types of materials were identified at the site as containing asbestos: a joint compound used
around pipe joints and flanges, cooling tower millboard, and floor tile and mastic inside the yellow
laboratory building. These asbestos-containing materials will be removed and disposed at an appropriate

disposal facility.
Under the terms of the lease agreement between the DOE and the U.S. Bureau of Land

. Management, the site will have to be restored to its original condition. This restoration will require the

removal of a few structures and debris and materials currently onsite.
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5. Waste Management Activities

All DOE activities at GTF including waste management activities will be transferred to and

managed by the Environmental Restoration (ER) program. These activities were discussed in Section 4.
6. Facility Stabilization, Maintenance, and Monitoring

This site has been proposed for transition to ER from its current landlord, the Office of Energy
.Efficiency. Prior to any remediation by ER, the site will require initial review and transition through the

Office of Facility Transition.
7. Landlord Activities

The Office of Energy Efficiency is currently the landlord at GTF. It is anticipated that the facility
landlord responsibilities including infrastructure and surveillance and monitoring will transition directly

to ER.
8. Program Management and Miscellaneous

Because GTF is an inactive site and no restoration activities are underway, there are no current
site management tasks other than planning for future potential restoration efforts. Once funding is
available for restoration, program management will include typical management tasks such as strategic
planning, liaison with DOE and external regulatory agencies, scheduling, document preparation, budget

control, and financial forecasting.

09:wpad_DY3040_ BEMR_GTF2-12/15/94-D1 3



Table 10
MAJOR ACTIVITY MILESTONES

—
%. » | Task ‘ . Completion Date
Eavironmental Restoration Complete Site Characterization | FY 1997
Begin ER Activities FY l}997
Start Site Remediation Activities FY 1998
| Complete D & D and Site Remediation Activities FY 2000
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