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UCDAV 
November 2 1, 1994 
Contact: Larry McEwen, DOE 

(510) 637-1641 
or Julie McNeal, Env. Health & Safety 
(916) 752-5536 
or Karen Watson, News Service 
(9 16) 752-9842, kmwatsorz@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 University of 

California, Davis, campus will be discussed at a public meeting Tuesday, Dec. 6. 

The update meeting, part of an ongoing 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 p a r h g  Lot #43. 
I 

Topics to be covered include the Superfund process and introduction to representatives of 

government agencies involved with the cleanup, a review of recent site accomplishments, and 

discussion of the newly completed work plan for a remedial investigation/feasibility study 

(RIFS). 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 exposure to low 

levels of radiation. 

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, 3 15 E. 14th St. 
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UCDAVIS 
May 27, 1994 
Contact: Larry McEwen, DOE 

(5 10) 637- 1586 
or Julie McNeal, UC Davis 
(9 16) 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 a 

mile south of the main campus of the University of California, Davis, has been placed on the 

federal Superfund list by the U.S. Environmental 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 site became a potential 

candidate for listing in 199 1 due to groundwater contamination detected during preliminary 

investigations. EPA placed the site on its proposed Superfund list this past January. 

"We 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 health effects of 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 completed last year. In 1990, DOE added LEHR to its five-year 

planning process for facilities' cleanup and began cleanup activities at the site. 

DOE has since surveyed and released to campus researchers 1 1 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 sludge from underground tanks, 

removed a device called a cobalt-60 irradiator, and cleaned three of the five remaining buildings 

(currently awaiting independent confirmation before release). This fall, DOE initiated the 

planning of a remedial investigation/feasibility study (RIIFS) of the groundwater and soil to 

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

-more- 
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RELEAQXD 30PNTLY BY: U . 8  ENVIROWHEHTAL BROTECTIOM AGENCY and 
THE HAWAII DEPARTMENT 9F WTI~ M3-R 

Foa I~JDEDIATE RELEASE: May 2 7 ,  1994 
RECElVED 

Contact : Barbara ~aotings Paula Bruin 
Hawaii-DOH U.8. EPA 
( 8 0 8 )  586-4442 (415) 744-1587 

THREE WESTERN SITES ADDED TO FEDERAL SUPERFWD LIST 

(Ban Franefsao)--The U.S. mviromental Protection Agenay 
(U .8 .  =A) today ham announced i t s  deaihsion to adti thror sitee in 
the warntern ragion t o  it8 final federal 6uperfund National . 
Prforitiea L i s t  (nt). O f  theme, two o f  #a eitea are locates in 
California and one in Hawaii. 

H A f t + r  caY&fUI and thorough review of the envirclnmental 
problew a t  tneae sited, and conaideration of all the public 
aomwta uhaelve8, we have tleterainad that  the appropginte 
stud188 and oleanup activitie~ should proceed uneer the ovareight 
of the Superfund rwam," said J e f f  gelibon, U.S.  -A's 

-. ha&ardouc mat8 bi vision director far me w e s t a m  regional 
office. 

The w e .  site6 placed in final status fn Region s inc~udoa: 

Fxontfer Fertilfrer, Davio,. Calif. 
=/Old campus mnbZi1l ( D O E ) .  Davio C a l f s .  
-1 C O R @ U ~ ~  EASTPAC, Wdlla~a, f~ .~d i  

Site6 are place4 in a f i n a l  a ta tw on the NPL am part of the 
p e r f d o  review an6 update of  the Supuf unB pzqgram. The lqBL i o  
U,8. EPA80 list of the nost swfoua h e r d o u e  mate sites 
potentially poeing the greateat long-texm threat to publia haaltb 
and the environl~int. u,s. EPA ideintifie~ and ram NPL sitam 
wsorBFng t o  threats to nearby population@ through actual or 
patentla1 p on tam in at ion of uofls, groundwater, surgace water or 
air. 

W f k h  to8ayos decoiaian, there are now 107 f inal  a d  six 
prapoead cpitorc in Ragion 9. Ragion 9 inaludea tho e a r n s  of 
Ariaon., Califaxnin, Hawaii, aat3 Nevada and +be Pacific Lelatrdk. 
N8tionwidt3, there are 1,333 f ina l  an8 54 propaarb e~ftes on the 
NPL, bringing #a total mrmb+r of  WL rrites t o  1,286. 

,- NOTE IY) EDITQRS: A ~ n e - ~ a ~ e  &at oheat for sad eits is 
available upon request. 



May 16, 1994 
Contact: Larry McEwen, DOE 

(510) 637-1641 
or Karen Watson, News Service 
(9 16) 752-9842, kmwatson @ ucdavis. edu 

UPDATE MEETING SCHEDULED TO DISCUSS LEHR SITE CLEANUP 

I DAVIS, Calif. - Recent and upcoGng 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 Thursday, June 2. 

The update meeting, part of an ongoing 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 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 proposed placement of LEHR on the Superfund list (the 

National Priorities List) by the U.S. Environmental Protection Agency, a review of DOE'S five- 

year plan for the site, and plans for a remedial investigation/feasibility study (RJES) of the 

groundwater and soil to identify in greater detail any possible 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 overseen 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 the city of Davis, 3 15 E. 14th St. 
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is funded 
+ Citizens group gets 
€PA grant to review ' 

effort's to cleanse 
contaminated parcel 

By EUSABETH SHERWIN 
Enterprise staff writer 

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

And a neighbor who is suieg 
the university over the Super- 
fund site announced that her 
group on Friday received a grant 
to hire a n  independent expert to 
review the cleanup to date. 

The UCDPepartment 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. - 

Topics to be  covered include a 
review of recent site accomplish- 
ments, with emphasis on soil and 
ground water data collected for' 
the newly implemented remedi- 
al investigatiodfeasibility study. 
This study aims to identify the 
extent and possible sources of 
contamination, and to evaluate 
cleanup options. 

According to site managers, 
results of the recent soil and 

4 . ,: see LEHR, Page A-3 . 

I Continued from Page A-7 

' ':. o \ l l l ( j  \: <llcr tcstlng co,lrll nl 

I,: ('1 IOU< data 
ill(icl Xing cleanup by 

- I  race l Y Y O  I ~ I C  former LEHR sltc 

,!< r~iaccd on t t~c  federal Super- 
Fund 11st in  1994 due to ground 
\rater conlamination and the 
potent~al for further contamina- 
tlorl from old waste disposaI 
areas. 

The 15-acre rural site was the 
[ocat~on 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 a t  the _reserve desk of 
Shields Libra& 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 wegot i t"  

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 SupeFfund sites 
are located. The money will be 
used to hire an  independent 
expert to review the complicated 
and .sometimes contradictory 
studies undertaken over the 
years to determine what human 
health risks exist. 

Ground water, surface'kater 
and soil investigations; which 
began in 1989, are continuing. So 
far, carbon 14, tritium, chromi- 
um, nitrate, a few volatile 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 tesf well a t  %..feet but the 

ievels do  not -exceed .drinking 
water s+nd?rds- . . . -  . 

An :&xtemive..Ga&anrl-~oil 
assessmeqt .and - .evduation !of . 

; cleanup ; options -is ,nsder w?y? : wltti the"i-'&uXs due ned'year. . 1 t .  More-&an : .  . . - . . .  $20 million . .  has been 
- .  



LAWSUIT 
'ontinued from Page A-1 

cal contaminants on the prop- 
erty is injurious to plaintiffs' 
health and is interfering with 
use of their property. 

The Roths and the Millers 
cannot drink the water from 
their wells. For more than five 
years, the university has been 
supplying them with bottled 
water. 

The vlaintiffs cannot sell 
their and move to a 
safer location, the lawsuit 
alleges. They also expect to 
incur enormous expenses 
investigating and cleaning 
contaminants from their soil 
and ground water when the 
extent of the damage is known. 

Julie Rath is the director of 
a group known as the Davis 
South Campus Superfund 
Oversight Committee. Her 
group applied to the EPA for a 
$50,000 grant under a program 
where grants are made avail- 
able to communities where 
Superfund sites are located. 
She hopes to have the grant 
within a matter of weeks. - 

The money will be used to 
hire an independent expert to 
review the complicated and 
sometimes contradictory stud- 
ies undertaken over the years 
in an effort to determine what 
and how much contamination 
exists at LEHR. 

Roth has complained for 
years that she has been unable 
to get straight answers from 
either UCD or DOE regarding 
the extent and severity of the 
environmental problems in 
her backyard. 

In October, Roth wrote a let- 
ter to the DOE asking for clari- 
fications to a series of ques- 
tions regarding health and 
safety issues. She said she 
received no satisfactory 
response. 

"It's disappointing that 
after five years, tons of docu- 
ments, reports, sampling and 
-nillions of taxpayers' dollars 
leing spent, we know very lit- 
tle more than we did after the 
first meeting," she wrote. 

"If anything, the cleanup 
has' become more complex and 
less clear." 



?Update set on UC Davis cleanup 
.4 - BY N(CU UWNICK 

Ncipkbora stdwritcf 

lu 
A contelninatcd formcr Inbora- 

tory o f  rlle Univcnity of Colifor- e nia, Davis, known for thrcc 

a dccades o f  testing low-level 
radioactivky on beaglcs wil l  bc 

.S tbc topic af . a public mccting 
Tuesday. 

N i c  nrccring wil l  discuss rcccnt 
and upcoming c k t ~ ~ u p  activiticr 

$ at the IS-acre lo!. a milc sourh of 
-campus. which was rcccnrly 4 added to tlic Superfund list af llrc 

most liazardaus shcr in thc coun- 
try. From 196Q t~ 1989. i t  Iiouscd 

3 tlic fomrcr tnboratory Tor Encgy- 
.- Rclatcd I tcaltlr Rcscarch. which 
'U was jointly opcratcd wit11 thc U.S. 
7 Dcpartmcnt of Encrgy. 

7hc lab atuincd Supdrfund sla- 
[US bccausc gmundwater under 
the sirc is  contaminated with Icv- 
els of  chromium, nitrate. tririutrr 
and voladlc organic con~pounds 
in excess of drinking water stan- 
dards. 

NOW (hc Environrncntal'Pr~tcc- 
tion Agcncy. which administers 
IIIC fund. will attempt to acccler- 
atc tire clconup. 

Thc mccting wil l  discuss a 
rcccntly complctcd work plan for 
a study to dcrnt~inc tlrc cxtcnt 
and sourccs o f  groundwater 
contamination. 

Vtc Dqaflnicnt of Encrgy has 
bccn rcn~oving contacninatcd 
quipnlcnt and lrszardous wastc 
from the site siwc 1990. 

Both ~IIC Dcp?rln~cnt of Encrzy 

and chc EPA havc bccn criticized 
in thc pas1 Tor dicir lcngrhy and 
cxpcnsivc ckanup activities at tlrc 
Davis si~c. But crucc Macda. a 
Davis activist, said. "T l~cy  arc 
making progrcss" in tln: clcartup. 

tlowcver. he chidcd thc Dcpad- 
mcnr 01 Energy for not providing 
information about (IIC cxtcnt of  
radioactive contamination. 

Macda is a mcnlkr o f  a cifizcns 
group tliat lios applicd for a 
650.000 EPA grant to hirc indc- 
pcndcnt C X P C ~ S  to O Y C ~  tlrc 
cleanup. 

171c c~icccing will bc hcld at 6 
p 111. in thc Cabcnrct Roonr of thc I 
Silo. on iiutchison Orivc cast of 1 
La Ruc Road on canrpos. Frcc 
parking passes will bc avdilahlc at I 
thc mtrancc to parking lot No. 43. 1 

I 



WDCA attacks 
msc" campus EIR ,Q,Qq~a+ 

. . . , .  . .  . I 

By NATHANIEL LEVINE . , 
. . AGGIE STAFF WRITER .. . 

The. West Davis ~orn&nity &&+&iori lost no.time h re: . 

-acting to its recent court setback by filing an& lawsuit Tues- 
day, in addition to . f i g  pap.ers challenging the wversity's 
compliance with a 1989 courtd&isi&( , .  . , . . . 

According to D& Whaley, who rep-nts hi WDCA, the , 

new 1 ~ s g t  f ~ u s e s  on issues omitted h m  the 1994, r+te : 

of t$e UCD&s long range development . . plahand e n ~ o n -  
mental impact report. 

That rewrite k s  a product ofa. 1989 . ~ f o m i i  Supreme 
COW victoj for the community &'miation, which ordered 
the university to prepare a newLRDPind ER.he &id - .  

"~nstead of just amending the !989LRDP 'and E l .  they 
went ahead and redid it completely," Whaley said "In redoing 
it, they.cornpletely failedto properly 'analyze the wastewaier 
treatment problems or take into account the construction of 

. . . . . ... . .  ... . . .  . . - . .  
. , . . . . . . . ' . S&Em ba;ek'ia& 

- - . . 
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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 C02 extinguisher to melt. 

Roseman rhn from the lab, his pants 
and shoes burning. Shawn Eisenberg 
used his lab coat to smother the 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 C02 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 
:&4"*7. to minimize , 

- . ', envlronrnental 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- 
ty is the No. 1 environmental threat at the 
university. 

He described 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 campus," 
said Shanks. "We've had to rely on the in- 
dividual approach (toward safety) and 
most people are not aware of the com- 
plexity of the problem or the severity of 
the penalties. 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 in 
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- 
line 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 lab safety is the No. 1 environmen- 
tal problem at UCD, what other issues are 

See DANGER, Page C-3 
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. 'ated. Incineration destroys'the hjzarbtis component of 

. . ,- this.p~oblerr,?tid w t e ,  all&&ing {lie *e t; the; . . dis- - -, 

- psed of as Pow-level radiuaciivd &&. , 
t .  4 
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. .  . . . . 
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, In Pebmqb and  arch i f  1996; h o  radioacti65 sou,r&s . I ,  .monitoriig w l h a r e  needed to th* qst. ~~drapumhcm-, 1 " , 

. %. - pling has been ui& $0 help define the plume &cj the iq..r- 
% . , - ,yere transferred to a c6erlifikd ladbratory to be rpc$cled , 
. .  

.,I for use in sei~ntific and in&&&& ap$lications. '?liege 
. , '9 
I 

scurcts, *r'*hich were left over ?rb~n"~~-hnr . i '~d '~es~ar~h ,  
tvt;ra pietilwsly slated fbi di@bsal. ' LEHR st& h&$si: , . 

. ..fi~lly.found 4 useful gome for these S'O~IQS. 'It is rinlttcl- . . 

goundptater samples and to gather the additional &ta I 

'~ocded to complete-the Remedial Investigation Under . ' 
this pl,?n, DOE and UC Davis-will .drill up to 56, sail .h . 
i n s  ancl dig 2 1 exploratory trenches to collect'soil Sam- 

- -- - -  
m-------- 

' 

. ination &er& though Hydropunch will be ~ e d  Lo di-tsr- I . 

. I mine the appropri&,l&atiorir for ziew mgnitoriw F @is, ' c ' ,  ' 1 : "  , 
: Some rnendxrs dthe public h i e  stated rhat, .bas& o? %ti- , , , 
., snatw of g~ouridvhter ~ O W  rates, the coi~kmhlation -~ :y  have 

' 

. .  . 'ken trat1q~rted5.t. 10 milks fim EEHR, ?viderice B o p  I 
. pdeedthdt this $ratem may prwe esxtive .I , ~ , .  

sources still in storage'at LEIR. the site and from mi)rJbaifig wlfs dois not support this i 
i ' 

claim. /Dtn to the.cornp1ex propeities of the ppil and< ground- 
[ ,  ,. . '  water benesfh tfie site md the chemicals of conceln, it 1s esti- 

Fzlt~ure Plans, : 

1 ,  , . I rnat&tlWit~wouW take 2,5 yeas just for contpninatdofi 16) J 

reach fhe principal groundnzter aquifer beneath the site. In- i 
' . dependent sampling of private domestic and i&gation.viells i 

DOE, tJC .Davis and the regulatoryagencies have agreed . . . bya representative d thp State Water Resources Codti-011 , I  (_ I 

.om a phasedcplan of action to mllect Aditiond soil and .L Bokd hdicatddthat LEHR-derived c o n ~ n a n t s  were in .. * 1 . 

- - - - - - - -  --..----- --J 

.. ht'found in some off-site irrigation wells, hd~vever tkia ex- 1 
. ,tent of this impact xppears to be limited to apfiroxi~~~ately 1112 1 

mile east 01 LEHB Addl tiond work, is ppdnned to inyesti- I ' 
gate east of LEY& . , 

A- 
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Continued from Page C1 

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 a t  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 at the Veterinary Medical Teaching 
Hospital. 

Shanks also emphasized two areas 
that aren't problems: the drinking water 
on campus is fine andrisksfrom radioac- 
tive exposureon campus are minimal. 

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

Sewage treatment plant 
There's absolutely no doubt about the 

campus need for a new sewage treatment 
plant and a toxic wastes plant, according 
to Janet 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 obje$ 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 workingdraw- 

ings for the toxic wastes plantwill 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, but it 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 biologicalhned- 
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. 

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 ejrtending northeast 
of the landfill. The drinking water stan- 
dard is 100 parts per billion. 

"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- 

ports to both 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 treatment 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 we have to do." 

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 regulations," 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 
plan is being developed." 

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

UCDMedical 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 a day." 

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 operation between 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- 
gested that LEHR inclusion on the Super- 
fund list came based on old information. 
EPA officials briefed this spring seemed 
surprised to learn that barrels of ra- 
dioactive sludge, a cobalt40 irradiator 
and materiel had been removed from the 
site years ago. The final beagle study end- 
ed in 1989. 

The university administration has 
pledged its ongoing cooperation in the 
UCDIDOE 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 downplay 
the danger. 

"As'far as wc Know, the faciliQ opcrat: 
ed according to the health and safety reg: 
ulations in effect at the time,"Ka:en Wail; 
son of the UCD News Service Officesaid. 
in February in what has become the stan-. 
dard university line. "Of course," she 
added, "the standard practice ther! is not' 
the standard practice now." 

Center for Neurosciences 
In a surprising and controversid 

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-8 
ously, all primates were kept at the Pri- 
mate Research Center on UCD's west' 
campus. 

In February, the West Davis Cornmu.: 
nity Association filed a lawsuit again& 
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 document2 
ed poor animal treatment requires C O ~ :  

rection: 
Larry Bidinian of the West Davis Corn-' 

munity Association charges in his law-' 
suit that UCD was persuaded to allowpri- 
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 pri- 
mate research. 

Bidinian is dismissed by most UCD ad- 
:ministrators as a crank. However, Bidin: 

-. . 
.' .ian and the association brought a 

- ( lawsuit against UCD that re- 
! quired-the university to redo its 

Long-Range Development Plan, a : 

. / prows; that is now beingcom- i 
pleted for the second we,-. be- 

. /cause it failed to adecwktdf ad- . 

, . dress environmental issues a t  
' ;LEHR. -. 



I Update to be held on LEHR site cleanup 
I 

Recent and upcoming cleanup activi- sources of contamination and to evaluate d 
t ies a t  a former low-level radiation cleanupoptions. < 

I research facility a mile south of the main Members of the public will also have an + UC Davis campus will be discussed at  a opportunity to meet the acting DOE project cs- 

3 ' 

public meeting 'Thursday, June 2. manager for the site. Larry McEwen. Roger 
The update meeting, part of an ongoing Liddle, the former manager who has over- 

process that encourages community "stake- seen the site cleanup since 1990, has been % 
holder" involvement in the cleanup of the transferred to other DOE projects. 
former Laborarory for Energy-Related Copies of background information on 2 
Health Research, is sponsored jointly by the the LEHR site. along with reports and plans, = 
U.S. Department of Energy and UC Davis. are available at the reserve desk of Shields _5: 
Comments and questions from members of Library on campus and the reference desk of 
the public are welcome. the public library in Davis, 315 E. 14th St. (=$ 

The meeting will begin at  6 p.m. in 
Recreation Pool Lodge, located on  
Extension Center Drive near the Hutchison 

I 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 U.S. 
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 



.... ..,+ .:.:..., 
Announcements and Current News on Contracr and Granf Funding Sources The O f i e  ofthe Vice Chancellor fbr Rerearch I] 

Universit>l of California, Davis 
..A:: J 

In This Issue: 

* DHHS 
Deadlines 
Page 6 

9k Fellowships 
and 
Scholarships 
pages 2-3 

+ Miscella- 
neous 
Government 

- Programs 
pages 7-9 

1) National 
Science 
Foundation 
&grams 
pages 4-5 

0 Private 
Programs 
Pages 5 

* UC and UC 
Davis 
Programs 
page 3 

* Funded 
&grams 
pages 10-12 

Rerearch Rerowcer is 
published by the Offia 
of the Via QlaoQllor 
for Resear4 UCDavis. 
Telephneis(9 16) 752- 
2075. Addirioaaluopies 
of rhis publichm arc 
available q x m  i q u e s ~  

Robat N. Shelton 
V i a  C h a n d a  for 

Research 
Jody House. Editor 

752-9645 

NIH G U I D E  R E A D E R S  

SIGN-ON 
NIH Guide for Grants and Contracts, including 

the full text of WAs 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 subscnition, two versions of the 
guide are available; one is the complete guide and one 
is the table of contents. S u b s c n i  who do not want 
toreceivea 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@JHVVM.HCFJHU.EDU 
In the body of the message, type: 

SUBSCRIBE NIHGDE-L Yourfistname YowIastname 
(Your name should be in upper and lower case char- 
acters.) 

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 Yourfustname Yowtashme 

For help in using the campus Gopher or the Inter- 
net, contact IT CAP 2-2548. At UCDMC call Infor- 
mation Semces User Support 734-5650.0 

I DOE CLEANUP 

As you are probably ing.To verify themateri- 
aware, the U.S. Depart- als were purchased with 
ment of Energy (DOE) DOE funds, we must also 
is investigating and provide written verifica- 
cleaning up contami- tion, such as purchase 
nated areas at the former orders,pmIs,orsimi- 
Laboratory for Energy- lar documentation show- 
Related Health Research ing DOE grant 
atUC Davis. Part of this number(s). DOE will r e  
cleanup involves thedis- view this i n f d o n a n d  
posal of unwanted haz- adviseus how toproceed. 
ardous or radioactive Until we havemorein- 
materials kom the formation, please 
DOE-funded DO NOT call 

tended its 
scope of cleanup materials re- 
activities at UC 
Davis to include thedis- If you haveunwanted 
posal of unwanted haz- materialsthatyoubelieve 
ardousor radioactive ma- may qualify for disposal 
tends from non-LEHR, by DOE, please provide 
DOE-funded projects. an inventory, along with 

In order to assist DOE supporting documenta- 
in planning for this addi- tion, to Alice Tackett at 
tional effort, DOE has EH&S. Please submit 
asked UC Davis to iden- this information no later 
tify the types and than 9/16/94. For infor- 
amounts of unwanted mation, contact Ms. 
materials that were ob- Tackettat24959orJulie 
tained under DOE fund- McNeal at 2-5536.0 

UC Lawrence Livermore National Laboratory garding proposal budgets. These samples are avail- 
(LLNL) staff advises that the IUT (Intra-University able from Office of Research staff. 
Transfer) agreement document has been revised. Applicants are invited to contact the senior con- 
These changes apply to al l  awards after June 1,1994. tract administrator, Semces & Distribution Depart- 

Adminismors have developed new sample bud- ment at LLNL. Michael Cooke can be reached by 
get forms forresearch proposals. These forms should telephone (5 10) 422- 1356 or fax (5 10) 423-6739. 
reduce or eliminate the requests for more data re- The new mail stop is L-456. CI - 
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cleanup 

begins 
+ New group seeks 
a federal grant to 
monitor work at Davis' 
two Superfund sites 

I By WSABETH SHERWIN 
sntemse sy wtter $19 

A Davis group with a new 
rtstr~e and severat familiar laces 
has been formed Lo apply for 
granb Il \atwill  guarantee a third 
opinion when i t  comcs to envi- 
ronmentil cleanup at Davis' lwo 
Superfund sites. 

Both Frontier Fenilizer and 
the UC Davis Laboratory lor En- 
ergy-Related Iicalth Research 
were added to the Enviroamen- 
tal Protection' Agency's Supcr- 
Cund list i t1  May. 

Superfund inclusion now 
nieaas t h ~ t  neighbors can apply 

j for crank la hirc and pay for cx- 
pcris lo intcrprct- lljc rcsults of 
Ihcotigoing clcannp opcraliorts. 

I l a rk  residents Larry Ridin- 
ikn and Jutle Rotlt are codirec- 
torsof the group dalled the Davis 
Sapcrfunds Ovctsight Commit- 
tee CiS84751). The gmup is ap- 
plying to the EPA for two t50.oO 
tccltnical assishncc grarit- - 
one for LEHR. one Tor Frontier. 

Roth will chairlhc LEHRsrrb- 
committcc. and Davis msideat 
Pam Nicbetg wi l l  clljir theFron- 
tier subconrmittce. 

According to Bidinian. 95 per- 
cent of the grant moncy will bc 
~cscd tu pay for experts who can 
it~tcrpr~i and advise ncigltbars 
and activists. Tltc I,EIIR sub- 
cnmmittec wi l l  hirc a radiation . 

lsndfill spccialist, 11e said. and 
the Frontier subcoarmittce will 
hire a geological hydrologist. 

"Thisis witat tvc've wanted ell 
along." Bidiniarl said this morn- 
~ I I S  "tfro'\.c wnntcd dcpcndablc, 
io  dclrtl~ ccicc~tific analysis frotn 
cxllcrts cl~osen by ttfc public." 

Tttc ErA will not ~ssigtl ttre 
~ratrts ltrr altolftcr two n~aatlcs. 

See SUPERFUND, Page A-5 
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Roth. who lives less than a mite 
from the contaminated LEHR 
site, added that the expert her 
groupcansoon hire wil!beableto 
provide information that has not 
been forthcoming h m  UCD or 
the Department of Energy. a part- 
ner in the LEHR cleanup 

"I've been going to neighbor- 
hood meetings for fout-plus years 
and have seen little or no 
progress in (south campus) land- 
fill cleanup." said Roth. "We've 
never gotten answers to some 
questions," she added. "The EPA 
grant willgive us a better voice on 
what's goidg on." 

Rotlt lives off Old Davis Road 
south oiInterstate80 and southof 
LEHR. Het ptoperty extends to 
tlie middle of h t a h  Creek, which 
runs l~alfway belween 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 frolicking h a 
Superfund site. 

Mow than a year ago. Roih seid. 
she posted signs around the creek 
warningotbiotogical hazards. 

'The signs didn't last 30 min- 
utes," she said. "i've told kids: 
'This water i s  polluted. Those fish 
are contaminated.' But this one 
little boy said:'I'rn notgoing to eat 
tl~c fish - l'tn gairrg to givc it to my 
friends ' 

"I think the university has thc 
responsibility to post the site," 
ttotlisaid. - . 

Fur nearly 30 years, the LEHR 
complex was used to conduct ra, 
diation experiments on beagl8 
dogs. Cleanup at the site i s  ongo: 
ing. Radioactiie beagle bodits 
and toas of sludge and old equip; 
ment have been temoved wer th4 
past several years. a 

But neighbors like Roth a& 
concerned with gtound watei 
contaminatioa, the continued 
presence of radioactivity and 
chemicals, and the fact that old 
landfills may continue to contam- 
inate the property. 
The fomer Frontier Fertilizec 

company is located anEast Second 
Street, a halGmilc wcst of Mace 
Boulevard and adjacent tothe new 
Mace Ranch deyelopment. The 
pestlclde and distribution facility 
operated h m  1912 t0 1987. 

While some slow progress is 
being.mede on the cleanup, test4 
reveal thatgmund water contamif 
nation continues to migrate nort? 
of the site. 

The lkpartmeii of Toxic Sub- 
stances Co&ol has spent more 
than $2 mlflion so far an the 
cleanup and the state is suing the 
former businesses, as well as two 
former landowners, Jolio Ander- 
son and Pine Tree Properties, to 
recover the costs. 

The cleanup method now be- 
ing used at Frontier Fertilizer Is 
pump-and-treat: Cmund water is 
currently pumped from three ex- 
traction wells at a total flow rate 
of about a gallon per minute. The 
treatment system uses activated 
carbon id 55-galloa drum to rc- 
mow pesticides 2nd other organ- 
ic contantinants [tom the ground 
water 
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Q Site Assessment and Cleanup at LEHR: +:+ - A An Update 

OWRF'TEW 

The former Laboratory for Energy-Related Health 
Research (LEHR) at UC Davis, where for more than 
30 years scientists studzed the Ip~g-(erm health ef- 

, fects of exposure to low levels of radiation ,on labo- 
ratory animals, is in the in~dst of evaluating the , 
environmental Impact of chemical and low-level ra- 
dioactive materials in its facilities and surrounding 
environment, and treating, containing, ou removing 
these rnteliaIs. , The shdy was one of several pro- 
jects the U.S. Department of Energy ( D o g  sup- 
ported for inany years at various US.  research. in- 

I sti~tibns. Also at the site are an inacttve campus 
, ' .  landfill and several former disposal areas contain; , 

ing low_level radioactive wastes *om the camp&, , 
- L -  and the LEHR project. - 

t 

In May 1994, as- a resdt of groundwater con tamii '. 
nation detected during preliminary jnvestigations - - 

and -the potential threat of contamination lo public' . 

- health and the environment, the US,  ~ ~ h ~ ~ ~ ~ ~ ~ ~ l  , 

Protection Agency glaced the LEHR site on the Na- * 

tiotzal Priorities (Super-nd) List. 
' ' 

. % 

-Do&'s. assessment and cleanup activities a f  LEHR 
are estimated to cost $33 million. Some activities . 

. have already been completed, and the cost:and 
plans'for @firre activities wi'll be determined once 
the assessment is completed, in 1996. . . 

" 

HISTORY AND DESCRIPTION OF LEHR' . 

, The Site Located about a mile south of the main UC 
Davis campy, LEHR occupies A5 acres surrounded by 
campus research facilities and private land. A levee 

' 
along Putah Creek borders LEHR to the sortth. The site, 

- no4 called the Institute of Toxicology and Environmen- 
tal Health 0 has outdoor dog kennels and 16 build- 
ings, 11 of which house active research programs and 
require no treatment or removal 6f old LEHR xesearch 

' 

wastes. 
, 

. U.S. DEPARTMENT OF ENERGY 

April 1995 

UC Davis owns the LEHR land and leases the site to DOE, 
which built and owns LEHR's facilities. Once treataient or 
removal of LEHR's research wastes has been completed, UC 
Davis will assume ownership and operation of the entire fa- 
cility. 

An inactive, campus hndfill, used from the 1940s until the 
mid-1960$, ,covers about 6 acres of the LEHR site, plus an- 
other acre approximately 600 feet east of LEHR. Also at 
LEHR are several low-Ievel .~adioactive wastk burial areas, 
where the campus and LEHR buried wastes until 1974. The 
wastes were buried according to regulations that were in ef- 
fect at the-time. Adjacent to LEHR is the old campus sewage 
treatment plant, which closed in 1949. The site is the subject 

' of a separatestud;; by UC Davis. 

The the of DOE,s 
the UPS. ~ t o m i c  ~ n e r ~ ~  CommisSion, LEHR ,(also ho,wfi in 
the ea~lier years as the Radiobiology Laboratory) began in 

t 1951 as a research project investigating the biological effects 
of X-rays. A few years later, the Atomic Enerb Commission 
coptracted with LEHR for what became a, 33.-year sbdy that , 

investigated the health effects of internal exposuie th low lev- 
e l ~  of ~trolltium 90 and r&lm 226. Ifi a Separate but related 
project, research animds were exposed to cobalt 6P radia- , 

tion. Research involving the use of small amounts of pluto- 
nium 241, thorium 228, and other radivisotopes was also per- 
formed. . 

keSearch at LEEJR has focush on: 

- + understanding better the effects of exposure to.10~-level 
radiation on the skeletoh and its blaod-forming con- 
stituents; ' ,  

+ investigating the behavior of certain bone-seel6ng radio- , 
active materials; - 

,+ studying the beagle as an experimental animal model; 
,i exploring how low-level radiation triggers and affects 

the formation of hmors and development of leukemia; 
and, . 

+ , developing effective ways to use restilts gathered from 
animal studies to assess risks to humans. 

- 

In all, 1063 beagles were used in the strontium and radium 
study. Selected because of their relatively long life spa& and 

UNIVERSITY OF CALIFORNIA, DAVIS 



Page 2 Site Assesssment and Cleanup at LEHR 
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and physiological similarities to humans, the beagles re- 
ceived 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 strontiudradium 
study died at the age of 18% in 1986. The final DOE re- 
search contract forthe 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 information gathered during the 
project. They have completed a computerized database 
that includes all the clinical, radiationexposure, and tech- 
nical data collqcted during the strontium/ra&um study. 

ASSESSMENT AND CLEANIJP ACTIVITIES 

Described below are ke mFn pmjects that have been 
pleted or are still undergoing assessment and cleanup 
LZlZ. Each project inv~lves technidl testing, assess- 
ment, and the investigation and selection of ways to e1imi.- 
nate, contain, or treat wastes and cont-amination in accor- . 

- dance wi@ applicabre federal, state, and local regulations. 
Environme'%al analysis of eat% project according to ,(Xi- 
fomia E n ~ r m ~ e q t a l  Quality Act (CEQA) National - 
~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ l  Policy Act ( w A )  requirements is also 

,performed. . 

COMPLETED , 

dences and campus employees and volunteers at surround- 
ing campus research facilities when the device was oper- 
ated. The study showed that the private ,resideices and 
those who worked in the area received less than the DOE 
annual limit allowed- fot public exposure during the time . ' 
the irradiator operated, and less exposure than 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 tank trailer which was used to hold low-level radioacL ! 
tive liquid in the past, was removed and transported to a 
licensed waste-processing facility in October 1994. 

IN PROGRESS 

Decontamination and decommissioning (D&D) of build- 
ings is dearing completion. Eleven of -+em buildings 
have already been r~leased to researchers invohed in ofigo- , 
ing UC Davis research. Of the 5 remaining buildings, Ani- , ' 1 
ma1 Hospital 1,-Animal Hospid.2, and a ,ktbr&ie building 1 
for laboratory materials have-been cleaned of residual low- ' 

level radioactivity and are' awbiting iadependerit confirma- , , 

tion of cleanup before-transfer to UC Davis, L&v-level 
wastes removed from'hese buildings were packaged and - 
sent to a DOE-licensed disposal site in Hanford, Demoli- 
tion of the Irnhoff building was completed'in March 1995. 
The buiiding that housed the cobdt-60 irradiator is sched- ' 

uled for decontamiiation &d decommissioning by tk end, 
of 1996. 

'The last frozen radioactive animal remains on the site 
were taken from storage refrigerafors, in dm, 
and sent to a DOE-L~~~&& disposal site for low-lwel ra- 
dioactive wastes in Kanford, washington, in september 
1990. other specimens were and transferred to 
other facilities for purposes or were sent to a doE 

, hispos'al site. 

. Appro$mately.34,000 gallons of low-level radioactive 
water and sludge from underground tanks were solidi- 
fid and iemoved as waste in late 1991 and early 1492. 
~h~ water and sludge consistd of the. remaining by- 
products of a special on-site treatment facility ( I h o f f  
~ u i l d i ~ ~  and adjacent area) for processing animal wkes. 
~h~ soli&ed waste was sent to a DOE-licensed disposal 
site in Hanford. The tanks themselves will be surveyedand 
decontaminated ifngessary as of upming acti~ties. 

Removal of a device called a cobalt-60 irradiator used 
for exposing research animals in outdoor pens to external 
radiation was completed in 1993. The irradiator , 

was used in fie 1 9 7 ~ ~  and early 1980s to study radiation- . 
induced leukemia. DOE conducted astudy in 1990-91 that 
estimated the potential exposure to nearby private resi- 

I 
Groundwater, surface water, ahd soil investigatio~d are , ' 

. ~0n'iRuing SO far. carbon 14, uidum, chromium niuate, 
a few volatile organic chemicals (VOCs), and'chlorinated , 

pesticides have been foudd in shallow groundwater (about 
45-70 feet deep) under and adjacent to'the site. Concentra- 

! 
tions of chromium, nitrate; tritium, and VOCs are above 
drinking water stan+rds in some of the shallow test wells, 
Tritium has been detected in one deeper test well at 85 feet, . 
but the levels are the drinking water standard. In 
surface water testing, low levels of metals and nitrate, a d  
trace amounts of organic chemicals have been detectd in 

upstream and downstrew of L E m .  
Contamination from LEHR is unlikely since the creek sup- ' 

plies water to, rather than draws water from, shallow 
grodndwater in the area. In soil testing; low levels of ni- 

I 
trate, a few VOCs, chlordane, several trace metals, and ra- 
dionuclides such as strontium 90, radiulq 226, tritiumumhave 

detected. Work is progress to determine whether 
the levels exceed those that are typical for the area. A more 
extensive water and soil assessment and evaluation of 
cleanup options, called a remedial investigatiodfeasibility 
study ( W S ) ,  began in late 1994 and is expected to be 
completed by 1996. , . I 

I 
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IMHOFF BUII.DING DsD PROCESS 

Aspart of its continuing effort to clean upma former re- - 

search f a c i l i ~  located at UC Davis, the US. Depart- 
ment of Energy (DOE) has conzpleted the decontaminn- 
tlon and decomm~ss~oning (D&b) of a special treat- 
mentfacility ('7mhofSBuilding'~ that was wed to pro- 
cess liquid radioactive waste at the former Laborqtory - 
for Energy-Related Health Research (LEHR), where 
for more than 30 years scientists studied the loneterm 
health effects of exposure to radiation on laboratoiy 
animals. 

From 1961 to 1987, laboratory animals (primarily bea- 
gles) housed in Animal Hospital I (AH-1) WGre fed 
strontium 90 to s!u& the long-term eflecfs of expbsure 

: to this radionuclide, a component of'radio&ctive fall- . 
out. Excret.afiom the animals and wash k a t e r ~ o m  the 

.. animal cages in AH-I were discharged to the ~mhof l '  . . 
I Building through a special drainage system that was 

separ~tefiom the domestic ianita* sewage &stem at ', 

LEHR The wastewater was processed thro~gh a'series 
- of underground holding'and settling tanks ~ n d  ion- ' 

exchange columns to remove the strontium 90. The, 
treated'efluent was then discAarged to a leachfield'un- 
der and a4acent to the building, 

During the research project, water and sludgefiom the 
tanks were removed periodically and disposed 08-site. ^ 

In 1991-92, the remaining sludge was removed solidiy 
fled and transported to a DOE-licewed disposal site in 
'Hanford Washington. After evaluating pofential D&D 
optionr, DOE determined that demolition of the Imhb8 
Building was the best alternative because of its age and 

' 
condition. Ih addition, more extensive soil testing un- 

' - der and,around the underground tank is planned. Ac- 
cess to these areas was'very limited, and removal of the - 

. building will enable personnel collecting soil data to do 
so more safely and eflcien‘lly. 

' . 

~OCATIOH 

Approximately one mile south of the main UC Davis 
campus on Old Davis Road, the LEHR site covers 15 
acres and is supounded by scattered campus research 
facilities and private farms. The Imhoff Building is lo- 
cated on the west side of LEHR between Animal Has- 
pitals I and 2. 

Prior to finalizing the plans for the Imhoff D&D, DOE 
performed an assessment pursuant to the National Envi- 
ronmental Policy Act (NEPA) to evaluate potential im- 
pacts to the public and the environment from the planned 
D&D activity. From the assessment, DOE determined 
that the Imhoff D&D was eligible for a NEPA Categorical 

, Exclusion because the process would not have a signifi- 
cant impact on public health or the environment. 

DOE contracted Battelle Pacific Northwest Laboratory 
(PNL) to &anage the site cleanup, which includes the 

" 

Imhoff D&D, IT ~orl;oration, based ia Martinez, Cali- 
' 

fornia, was selected by PNL to perform the actual D&D 
. 

work. All activities were performed according to a work 
plan thqt was reviewed by DOE and UC Davis. 

The first step in the process was the construction of a con- . 
tainment structure to enclose the entire building and sur- 

. toupding area to assure that any radioactive,or chemical 
' contamination would be successfully contained during 
the operation. Access to the containment structure was 
limited to personnel di~ectly involved in the actual work. 
Removal ~f all building cdntents and demolition of the 
building itself was performed inside the containment 
structure. All wastes from the,project were packaged on- 
site and shipped to the DOE Hanford waste site in Rich- 
land, Washington, according to applicable federal and 
state regulations. 

To isolate and prevent coptaminants from being released 
to the environment, engineering controls, such as High- 
Efficiency Particulate Air (HEPA) filters were also used. 

- " Throughout the. operation, extensive monitoring both in- 
side and outside the containment structure was performed 
to verify that no radiation exposure to workers, the public, 
or the environment occumed. To further ensure the safety 
of workers, personnel were required to wear radiation de- . 

tection badges and appropriate protective clothing during 
, the activities. 

Demolition of the building began in November 1994 and 
was completed in March 1995. Afterwards, the ground 
surface, tank covers, and air were checked to ensure there 
was no radioactivity above naturally occurring levels, and 
the containment structure was removed. The empty un- 
derground tanks that were under the building and sur- 
rounding soils will be further evaluated and remediated as ' 

necessary as part of other site cleanup activities.' 





+:+ Hexavalent Chromium +:+ 

' WHAT IS HEXAVALENT CHROMIIIM? 

Chromium is a naturally occurring metallic element 
that can be found in water and in soils or rocks. It is 
also present in the food we eat, either in the food itself 
or in residual soils that might remain on such items as 
produce. In addition, trace amaunts of chromium exist 
in the envir~nment as a result of industrial processes. 

' 

1 \ 

But in nature, as well as in human-made inorganic and 
organic chemical compounds, the chromium exists in 

' various forms. When chromium is present in some 
solids or liquids, it is possible fdr it to have different 
electrical charges, which is related to the number of 

I electrow present in the atom. The most common \ - 
: forms.are trivalent and hexavalent. In its t&alent 

state, the chromium is missing three electrons. In its 
hexavelent 'state;the chromium is missin'g six' elec: 
trons. In the environment, chromium'usually exists i'n 
the trivalent form. le is possible for one form to change 

' 

into the other when chemical conditions are right. Al- 
though we can measure the amount of hexavalent 
chromium iti a liquid (such as groundwater) or in a 
~olid-(such as soil), the amount present at any one time 
is n ~ f  necessarily the same as the starting amount be- ' 
cause of the 3 chemical * changes' that may occur. 

% - 

HEllLTH EFFECTS 

, Chromium is an essential nutrient and is necessary for 
I the metabolism of sugars and for many ehzyme reac- 

tions. The federal government recommends an adult 
daily intake of 50 to 200 micrograms (pg). Chromium 
is a common ingredient in many vitamin and mineral 
supplements. 

Although the trivalent form of chromium shows very 
low toxicity, both the federal and California EPA have 

- designated hexavalent chromium a carcinogen. Be- 
cause of the carcinogenic properties of some 
chromium compounds, a risk-based drinking water 
standard of 50 micrograms per liter (p&) has been 
established for chromium. The federal EPA has pro- - 

April 1995. . 

posed increasing the drinking water standard to 100 
p a ,  but no action has been taken yet. 

Potential healtheffects from chromium exposure are de- 
pendent on many factors. These include chemical form, 
the amount, the length of time the individual was ex- 
posed, and whether the chromium was ingested, inlialed, 

'or absorbed through the skin. Once chromium enters the 
body, numerous biochemical reacti'ons ,occur. These re- 
actions and their potential effekts are highly dependent 

' on such characteristic traits-as age, sex, weight, and 
health of the individual. Although a drinking water stan- " 

dard has been established, long-term human health ef- 
fects from consumidg water containing more than 50 . 

, pg/L of hexa~elent chromium have not been identified. , 

HU(II~A~EHT CllROMlUM IN GROUNOWATER AN0 SURMCE ' 

' WATER AT LEHR AND UlClHllY 

There have beern detections of hexavalent chromium. in 
groundwater at LEHR and in the vicinity. At LEHR, 

' 

hexavalent chromium-has been consistently detected in. 
two shallow groundwater monitoring wells (aboM 55 - 
70 feet deep). The concentrations range from less than , ' 
10 pg/L to 3 50 pg/L. This water is not used for drinking. . 
On campus property adjacent to LEHR, concentrations , 

of hexavalent chromium in shallow and slightly deeper - 

monitoring wells rangev from less than 10 pg/L to 80 
@I.,. Hexavalent chromium has also been detected in 
groundwater under private property and elsewhere in the 
Davis area. These levels range from less,than 1 p g L  to 
180 pg/L. The overall distributiqn of hexavalent 
chromium detections in regional groundwater is ran- 
dom, which suggests a natural origin. However, the 
sources and levels of hexavalent chromium in regional 
groundwater and the relationship, if any, to elevated lev- 
els at the LEHR site are not fully understood. 

Trace amounts of hexavalent chromium have also been 
, detected in the South Fork of Putah Creek near the % 

LEHR facility and at the campus wastewater treatment 
plant outfall. These concentrations average about 3 

.PI$. 
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WHAT IS PLUTONIUM? 

Plutonium (abbreviated Pu) is a human-made metallic ele- 
ment produced from uranium in nuclear fission reactors. 
Only traces are found naturally. The radioactive isotopes of 
plutonium include plutonium 238 (Pu-238), plutonium 239 
(Pu-239), plutonium 240 (Pu-240), and plutonium 241 (Pu- 
241). All plutonium isotopes are radioactive. Plutonium is 
chemically and radiologically very similar to radioactive tho- 
rium that occurs naturally in all of the soil and rock on the 
earth. 

Pu-239, Pu-239, and Pu-240 emit alpha radiation during the 
process of radioactive decay. It is the Pu-239 that supports a 
fission chain reaction and is used as nuclear fuel. The half- 
life of Pu-239 is 24,065 years, which means that half Of the . 
Pu-239 found in a source disappears in 24,065 years. The 
half-lives of Pu-238 and Pu-240 are 87 years and 6,537 years, 
respectively. 

, In contrast, the ionizing radiation emitt6d by Pu-241 is low- 
energy beta radiation, and the half-life is only 14 years, It 
decays to form americium 241 (em-241), an alpha-emitting ' 
radionuclide with a half-life of 432 yeas and is widely used 
in home smoke detectors. 

Although natural plutonium is rare, there are now trace 
amounts of plutonium in the surface soil and water and in the 

I atmosphere of the earth as a result of world-wide fallout from 
nuclear weapons tests and accidental releases into the atmo- 
sphere. Because of its fine particle size, it can be easily in- 
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. Middle-aged Ameri- 
cans have from 4 billion to 40 billion atoms of plutonium in 
their lung tissue, liver, or bones, but the radiation dose re- 
ceived from this plutonium is small compared to natural 
background exposures. 

HEALTH EFFECTS 

Plutonium has been inaccurately called "the most poisonous 
substance known to man." However, plutonium is not a 

- "poison" in the chemical sense. Neither the low-energy beta 
radiation of Pu-241 nor the alpha radiation from the other 
isotopes of plutonium or Am-241 can penetrate the outer 
dead layer of human skin, so radiological exposure only oc- 
curs if plutonium is incorporated into the body. Certainly, 

large amounts deposited within the human body can be harm- 
ful with time since high-intensity alpha radiation can injure 
living cells, which can lead to cancer. But cells irradiated by 
alpha particles from human-made plutonium have 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 occupationally exposed to  pluto- 
nium, there are no known cases of plutonium-induced injury 
or'cancer in people. 

PLUTONIUM-241 STUDY AT LEHR 

A tracer study of the metabolism of Pu-241 in laboratory ani- 
, mals was conducted at the Laboratory for Energy-Related 
Health Research (LEHR) at UC Davis from 1981 to 1986. 
Pu-241 was chosen for the study because it is a useful surro- 
gate for the more potentially hazardous isotopes of pluto- 

-nium, such as Pu-239. The purpose of the study was to deter- 
mine the behavior (for example, pathways) of fine particles 
of plutonium deposited in lungs; it was not a biological ef- 
fects study. Besides experiments involving animals, several 
chemistry e~periments~were also performed. The results of 
the Pu-241 experiments were summarized in the LEHR 1986 
Annual Report. 

Very small amounts (10 to 20 microcuries) of Pu-241 con- 
tained in a saline solution were placed into the lungs of a few 
selected laboratory animals, including rats, monkeys, and 
dogs. Animals were kept in metabolism cages to collect all 
excreta until the excreted Pu-241 dropped to negligible lev- 
els. ~ll 'excreta were analyzed for plutonium., The animals' 
orgahs were also analyzed for plutonium so that all of the 
plutonium could be accounted. 

The experiments began in 1981 in building AH-1 at LEHR 
using a special chemistry laboratory and metabolism cages. 
Rats and some beagles were used when the studies were con- 
ducted in AH-1. All plutonium waste, including animal exc- 
reta containing plutonium, was collected for analysis. Resid- 
ual cage washings and some low-level liquid waste were dis- 
posed to the LEHR hhof f  radioactive wastewater treatment 
system. Records show that a total of about 40 pCi of Pu-241 
was processed through the hhof f  facility. In 1983 the Pu- 
241 study moved to the newly constructed Toxic Pollutant 
Health Research Laboratory (TPHRL) building located at 
LEHR. Experiments 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 California Regional Primate Research Center 
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(CRPRC), not at LEHR. All monkey samples were brought , WHERE CAH I GET MORE INFORMATION? 
to the TPHRL for processing and analysls Rad~oactlve waste 
and excess plutonium source materials from all experiments Tnformatlon on radionuclides in  water and soil and 

I 
were collected and sent to comrnerc~al disposal sites. around LEHR has been published in various documents, 

such as the Solid Waste Assessment Test (SWAT) ~ e b o r t  
I, 

Str~ct rad~at~on safety precautions were taken In all phases of for the old campus ~ ~ ~ d f i l l  (1990), the DOE phase II Re- 
these stud~es to protect the investigat~ons, the public, and the port (1993), the Annual water ~ ~ ~ i ~ ~ ~ i ~ ~  Monitoring 
envlronment. The UC Davis Office of Environmental Health R~~~~~ (1994). 
and Safety (EH&S) and the San Franc~sco Operat~ons Office 

I 
of the U.S. Department of Energy were responsible for over- or 
seeing the study to ensure compliance with applicable state 
and federal regulations. As with all research projects involv- CALL: 
ing the use of radioactive materials at UC Davi's, the experi- LEHR ~ ~ f ~ ~ ~ ~ ~ i ~ ~  ~i~~ (9 16) 752-835 1 

1 
mental pKotocols and amount of radioacti-vity used were re- ~i~ ~ i ~ ~ l ~ j ~ h ~ ,  DOE (5 10) 637- 1526 
viewed and approved by UC Davis EH&S and the Radiation ~ ~ l i ~  M ~ N ~ ~ ~ ,  uc ~~~i~ (916) 752-3575 
Use Committee. The'approved protocols specified the maxi- 

I 
mum amount of Pu-241 that could be used (15,000 pCi), per- or 
sonal safety requirements for the researchers, environmental - 
protection measures, and how the wastes were to be handled. 

- 
WRITE: 

I 
LEHR Cleanup Project 

POTENT141 ENUIRONMENTAL IMPACTS Mail stop IWH I -  

Old bavis Road, 
I 

- 'Because the ampunt of Pu-241 used at LEFR was small and Davis, 95616 
its use was well-controlled, there'& miriimal risk to the en- 
svironment of the public from the study. or L L  1 
Site characterization at LEHR has irihluded screening of spe- DOCUMENTS RELATING TO THE LEHK CLEANUP 

PROJECT ARE AVAILABLE F O ~  REV~EW AT: , ' cific testing for the possible presence of Pu-241. In addition , 
to testing sail and water at the site, interior and exterior sur- - I , 

I 
faces of buildings, cage drains, and ~lumbing systems have Sheilds Reserve 

beep checked. No Pu-241 contamination has been found in Unive"it). of 

any of these areas except for traces that were found in a few Davis, California 95616 

AH-1 cage drains leading directly to the Imhoff facility. (9 16) 752- 1203 

I 
Traces of Pu-241 were found in the sludge that was in the 
Imhoff tanks. ~his 'sludge was removed 'in 1992, solidified, Davis Library, Desk , 

and shipped to a radioactive waste site in Richland, Washing- 3 15 East 14th Street 
1 

ton. To date, tests of soils around the tanks ,and former Davis, California 95616 
(9,16) 756-2332 plumbing systems have not indicated any environmentalcon- 

' tamination associated with plutonium above average levels 
present in soil world-wide. 

I 
Extensive groundwater testing at and near the former LEHR 
facility has not shown any evidence of contamination that can 

1 
be attributed to Pu-241. Additional tests are planned as part 
of the Remedial Investigation/F&ibility Study (RI/FS) cur- 
rently in progress. 

I 
I 
I 

- 

1 
! 



Nitrate 
April 1995 

WHAT IS NITRATE? 

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

I 

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

, nure storage facilities. Microorganisms then convert it to 
nitrate. Agriculture is a significant contributor to nitrogen 
levels in the soil. To improve crop yields, fertilizers that 
contain nitrogen are applied to crops. This nitrogen is also 
converted to nitrate in the soil. When more nitrate accumu- 
lates than the plants growing in the soil can use, water from 

, irrigation and rain can carry it down through the soil into 
1 groundwater by a process known as leaching. How fast 

lexching occuts depends on the type of soil. However, this 
process does take time. Scientific studies indicate that most 
of the nitrates in regional groundwater are probably from 
crop irrigation water that infiltrated decades ago. 

Nitrate itself is relatively nontoxic to humans. Health prob- 
lems associated with nitrate result primarily after nitrate en- 
ters the body by way of ingestion, where bacteria convert 
the nitrate to nitrite (NO*). Nitrite can cause methe- 
moglobinemia, an oxygen-deficient condition in blood that 
can be expecially life-threatening to infants under 6 months 
of age. It is rarely a problem for healthy older children and 
adults. 

I Once nitrate has been converted to nitrite- in the body, other 
reactions can occur that can form compounds called N- 
nitrosamines. 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 risk is caused by nitrate-contaminated drinking 
water. 

The total health risk fiom increased exposure to nitrate; is 
difficult to determine because of individual variability in the 

- 

U. S. DEPARTMENT OF ENERGY 

conversion of nitrate to nitrite and the subsequent reaction of 
nitrite to form other nitrogen-containing compounds such as 
N-nitrosamines. Furthermore, results from epidemiologic 
studies that evaluate the long-term effects of the coexistence 
of nitrogen-~ontaining~wastes, fertilizers, pesticides, and 
other chemicals in the environment are not yet available. 

As a result of known and potential health effects of nitrate 
consumption, the U.S. Environmental Protection 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 safq for human consumption. That' 
level (also called-a Maximum contamiiant Level or MCL), 
is 10 milligrams of nitrate-nitrogen (NO3-N) per liter (10 
m a ) ,  or its equivalent of 45 mg/L of ni$ate (NO3). 

NITRATES IN THE ENVIRONMENT 

A number of studies have found increasing problems with 
nitrate in drinking water throughout the U.S. In the 1980's, 

-'surveys by the U.S. EPA and the U.S. Geological Survey re- 
ported that up to 6% of the nation's rural water supplies had 
nitrate levels above the regulatory standard. In the Davis 
area, none of the municipal wells are ftee of nitrates, and sev- 
eral municipal wells have had measurements very near the 

- maximum allowable contaminant level for drinking water. 
Nitrate levels have generally been increasing in Davis munic- 
ipal wells for the last 20 years. Many private domestic wells 
in-this area are shallower and therefore closer to sources of 
nitrate contamination. 

There have been detections of nitrate-nitrogen in groundwa- 
ter at LEHR and in the vicinity, Over the past few years of 
groundwater sampling at LEHR, nitrate-nitrogen has been 
consistently detected in most site wells with results between 
2 m a  and 68 m a .  On Campus properly adjacent tohLEFR, 
concentrations in shallow and slightly deeper monitoring 
wells range fiom 2 m a  to 20 m a .  On private properly in 
the LEHR vicinity, nitrate as nitrogen samples have ranged 
fiom 2 n i a  to 38 m a .  Additional recent data regarding 
nitrate measurements in and around Davis are shown on the 
map (page 2). 

UNIVERSITY OF CALIFORNIA, DAVIS 
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FOR MORE IHFORMATIIIN: ' 1  
CALL: 
LEHR Information Line (916) 752-835 1 
Jim Littlejohn, DOE (5 10) 637-1526 1 
Julie McNeal, UC Davis (916) 752-3575 

or I 
WRITE: 
LEHR Cleanup Project 
Mail Stop IT& 
Old Davis Road 

I 
Davis, CA 95616 I 

' DO CUM EN^ RELATING TO THE LEHR CLEANUP 
PROJECT ARE AVALABLE FOR E V S W  AT: 

UC ~ a v i s  Sheilds Library, Reserve ~ e s k  
< 

University of California 
Davis, California 9561 6 
(9 16) 752- 1203 

, . 
Davis Public Library; Reference Desk 
3 1 5 East 14th Street 
Davis, California 956 16 
(9 16) 756-2332 , 
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WHAT IS TRITIIJMP from drinGing two liters (about two quarts) per day per per- 
son. The 4 rnrem dose was chosen because data indicated 

Tritium (abbreviated 3H or H-3) is one of ,the naturally that exposure to ,4 mremlyr would not result in any addi- 
occurring forms of the element hydrogen. Since water tional risks beyond those that are a part of everyday life. 
consists of molecules of hydrogen and' oxygen, tritium 
commonly exists in water. Unlike the other natural forms The current .federal and stde drinking water standard for 
of hyd;ogen, tritium is radioactive. The half-life of tri- tritium is 20,000 pCi/L. The resulting d ~ s e  from drinking 
tium is 12 years, which means that half 'of the tritium ' two quarts of water containing 20,000 pCiL every day for 
found in a source disappears in 12 years. The ionizing a would be 1.3 mrem. Recently the EPA has proposed - 

radiation emitted by tritium is low-energy beta radi$ion. changing the drinking water standard (also referred to as a , 
This low-energy beta radiation cannot penetrate the outer maximum contaminant level, or MCL) to 60,000 pCiL for 
dead layer of human skin, so a human radiological expo- tritium to better conform with the 4 mrimlyr dose limit. 
sure only occurs if tritium is incorpo'i.ated into ttie body. , The radiation dose from drinking water with 60,OllO pCiL 

' of tritium perliter daily throughout the year yields a radia- 
Tritium is continuously formed in the atmosphere by in- . tion' dose t"o -the body about equal to that received during . 
teraction of cosmic ray particles with the non-radioi~tive one.transcdntinenta1 airline flight. At smaller concentra- - 
f o h s  of hydrogen. From there, it is carried to earth in tions'(2,000 pCiL, for example),,the dose is proportion- 

, " rainfall. Becabse tritium Can be found in drinking water . ately s-maller, less than 0.2 mrem. Compared to dose re- 
- throughout the United States at avefage con cent tat ion^ ceived from natural a n i  human-made sources of radiation, - ranging from 100 to 200 picocuries per liter (pCi/L), a , the health risk frofi. such small extra annual exposures to 

person living in the U.S. probably has about5;OOO pCi 6f 'ionizing radiation is negligible. 
- , '  tritium in his or her body. 

I TRITIUM A ~ O C  IIAUI~ 
Tritium is also a by-product of the nuclear power industry 
and has been commercially produced for use in certain At UC Davis tritium was and is stillxsed as a tracer' in 

- nuclear weapons and consumer p~odudts. TritiGm is biomedical research. For several years prior to 1975, some 
widely used in labo~atory research to study biol~gical low-level radioactive wastes containing tritium were 
systems and chemical reactions. lt is also as 8 mcer legally buried at the Laboratory for Efiergy-Related Health 
to study groundwater flow. ~ ~ I k l J m e r  products such as . Research (LEHR) siie. High-level tritium waste is dis- 
luminous watch dials and luminous exit signs often use, posed at sowial radioactive waste disposal sites outside 
tritium-containing compounds. California. - 

HEALTH EFFECTS - Some tritium-containing liquids from campus research ac- 
, . tivities have been and are still disposed through the UC - 

Human health effects from internal exposure to low lev- Davis wastewater treatment plant according to strict safety 
els of radiation depend on the amount of radioactive ma- limits established by state and federal regulations. The 
terial deposited in the body, the type of radiation, the campus Office 'of Environmental Health and Safety 
chemical form of the radioisotope, its half-life, and the (EH&S) disposes of approximately 90 millicuries (mCi) of 
length of time in the body. tritium per year through the plant. This is well below the 

California limit of 5,000 mCi. 
Recognizing the potential for harmhl effects, in 1977 the 
U.S. Environmental Protection Agency (EPA) estab- TRI'CIUM IN GROUHIIWATER AND SURFACE WATER AT 

. lished drinking water standards to limit the total human 
- radiation dose from all radionuclides to less than 4 mil- . 

LEHR AND UICIHI'IY 

lirem per year (mredyr) to any organ or whole body   he highest level of tritium in water observed at LEHR is. 
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SUPERFUND ABBREVIATIONS and GLOSSARY 

Abbrev~~tron 

AOC Administrative Orda on Consent 

A legal agreement between EPA and PRPs whereby PRPs agree to perfbrm or pay 
the cost of a site cleanup. The agreement describes the actions to be takeh at a site 
and may be subject to a public comment period. Unlike a consent decree (CD), an 
AOC does not have to be approved by a judge. 

Administrative Record 

A file that is maintained and bdntains all information used by the lead agency to 
make its decision and selection of a response action under CERCLA. Thirfile is 

I 

available for public review and is established at or near the site, usually at one of 
the information repositories. Also, a duplicate file is held in a central location, 
such as a regional or state office. 

, A ~ A B  Applicable or Relevant and Approprkte ~equirements 
. r 

Federal, state, and local cleanup standards, control standards, and other substantive 
> requirements, criteria, or limitations pertainisg 'to the proposed remeidal action. 

CD Consent Decree 

A legal document, approved a ~ d  issued by a judge, that formalizes an agreement 
- ,  reached between EPA and PRPs where PRPs will perform all or part o f ' a  

Superfund site cleanup. The CD describes actions that PRPs are required to 
perform and is subject to a public con-uhent period. 

. , 

CERCL-A Comprehensive Envirokmental Response. Com~ensation, and Liability Act 

< ,  A federal law passed in 1980 and modified in 1986 by the Superfund Amendments 
and Reauthorization Act (SARA). The Acts created a special tax that goes into 

- a trust fund, commonly known as Superfund, to investigate and clean up 
abandbned dr uncontrolled h k d o u s  waste sites. 

2 
CLP Contract Laboratory P r o a m  

Laboratories under contract to EPA that analyze soil, water, and waste samples 
taken from areas at or near Superfund sites. 

CRP Community Relations Plan 

Formal plan for community relations activities at a Superknd site. 





PRE' Potentially Responsible P a m  

Individual(s) or company(ies), such as owriers, operators, transporters, or 
generators, potentially responsible for, or contributing to, the contamination 
problems at a Superfund site. Whenever possible, EPA requires PRPs, through 
administrative and legal actions, to clean up hazardous waste sites they have 
contaminated. 

PA Preliminary Assessment 

The process of collecting>qnd reviewing available information about a known or 
suspected hazardous waste site or release. EPA uses this information to determine 
if the site requires W h e r  study. 

QAIQC Omlity A s s ~ c e / O u a l i t y  control 
- 

A system of procedures, checks, audits, mid corrective actions used to ensure that 
field work and laboratory anilydis dhing the investigation. and, cleanup of 
Superfund sites meet established standards. 

ROD Record of ~ecisio? . 

A public document &at explains which cleanup alternative(w) will be used at NPL 
sites. The ROD is based on information and technical analysis ,generated during 
tlie RI/FS ahd consideration'of public comments and' community cpncerns. 

RA -n 

The actual construction or implementationphase that follows the remedial design 
of the selected cleanup alternative at a: site bn the NPL. 

," 

RD Remedial Design 

I - An engineering phase that follows the ROD when technical drawings and 
specifications are developed for the subsequent remedial action at a site on the 
NPL. 

RIPS Remedial ~nvestipatio&easibilitv Study 

Investigative qnd suialytical studies usually performed at the s y e  time in an 
interactive, iterative process, They are intended to gather data necessary to 
determine the type and extent of contamination; establish criteria for cleaning up 
the site; identify and screen cleanup alternatives for remedial action; and analyze 
in detail the technology and costs of the alternatives. 

, 
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RADIATION A N D  HUMAN HEALTH 

Radiation is part of our everyday lives. Humankind has been exposed to naturally 
occurring radioactive materials and direct ionizing radiation from both terrestrial and 
cosmic sources since the beginning of life on the earth. 

We are all exposed to radiation frok the sun and in the atmosphere: naturally 
occurring radioactive materials are present in the earth, the houses we live in, and in the 
foods we eat. Radioactive gases are mixed in the air we breathe. Radon, a radioactive gas 

- emitted from uranium in the earth, accounts for more radiation exposure than all other 
sources combined. Even our own bodies contain naturally occurring elements that are 
radioactive. Bones contain radioactive potassium, and radioactive carbon is found naturally 
in body tissues. 

The average per capita effective ionizing radiation dose in the United States (from 
all sources exclusive of smoking) is about 360 millirem per year. Approximately 80% of 
this exposure, about 300 millirem, is from naturally occurring (or "background") sources, 
The average U.S. per capita dose fiom,cosmic radiation is 27 millirem'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, expos~e-to cosmic radiation 
increases with altitude as there is less atmosphere to absorb the radiatiorr, so populations 
at higher elevations receive higher cus'mic doses. people living at Lake Tahoe receive 
about 50 millirem more exposure per year than people living in the Sacratnerito Valley. 

In addition to natural background radiation, there Ge human-made sources of 
radiation. Medical techniques used in the diagnosis and treatment of injury and'disease 
account for 15% of the average American's annual radiation exposure. Another 3% comes 
from various consumer products such as televisions, household smoke detectors, and 
luminous watch dials. Less than 1% comes from the n~clear~power industry or weapons 
testing. 

What Is Radiation and How Is It Measured? 
I 

The word radiation is a general t e h  and inCludes light, radio wives, and electric 
fields. There are two types of radiation, nonionizing and ionizing. Light, radio waves, and 
electric fields are examples of nonionizing radiations whose energies are lower. than 
ionizing radiation. They do not affect matter in .the same way. In contrast, ionizing 
radiation changes the physical state of atoms it strikes, causing them to become 
electrically charged or "ionized." 

I 
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Radiation and Human Health 

All matter is made up of atoms. The basic parts of atoms are neutrons, protons, 
and electrons. Neutrons and protons form the nucleus of the atom and electrons surround 
(orbit) the nucleus. An \atom of a particular element has a unique number of protons in 
its nucleus. Certain combinations of protons and neutrons are stable (not radioactive). 
When an atom has an unstable combination of neutrons and protons, the atom will decay 

1 
(emit radiation). These unstable atoms are called radioisotopes or radionuclides. Ass the 
atom decays, the amount of radiation decreases. The length of time it -takes for half of the 
radioactivity in a source to decay is called the halfilife. 

I 
Main Types of Ionizing Radiation 1 

Alpha (a) radiation consists of heavy, positively charged particles emitteil by 
atoms of heavy elements such as ui'anium-and radium and some human-made sources. 
Alpha radiation is completely absorbed by the outer dead layer of skin Ad is therefore 
not a hazard outside the body. .Alpha p&ticles can effectively be stopped by an inert 
mate'rial such as paper. However, if alpha particles enter the body by inhalation or with 
food or water, they can directly expose internal tissues and can be a hazard. Radium 226, 

I 
thorium 228, arid uranium 232 are examples of alpha-emitting radioisatbpes. i 

, ~ e &  (8) radiation (positi"ely or negatively charged electrons) is kmitted from the 
nucleus during radioactive decay. Beta particles a& more penetrating than alpha particles 
a n d a n  sometimes penetrate the skin. But like alpha particles, they are generally more 
hazhrdous when'inhaled or ingested. In air, beta particles may be stopped by plastic or 
wood. Carbon 14 and tritium, which are examples of radioisotopes that emit beta particles; 
are naturally produced in the environment. Other beta-emitting radioisotopes include 
plufoniuq 241 and strontium 90. 

I 
1 

Gamma (y) rays and X-rays are forms of electromagnetic radiation 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 r!diations are used 
frequently in medicine because they can easily penetrate the human body. Gamma rays 
and X-rays are stopped by lead or concrete. , 

Neutrons are heavy, unchaiged particles that *cause the atoms that they strike to I 

become ionized. Neutrons (n) are absorbed by hydrogen-rich materials such as wax, water, 
or 

- 
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Radiation and Human Health 

Radiation Measurements 

Radioactivity is measured in the number of disintegrations (nuclear transformations 
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 (pCi), which is one trillionth of a Curie; 
microcurie (pCi), which is one millionth of a Curie; and millicurie (mCi), which is one 
thousandth of a Curie. A picocurie yields about two radioactive disintegrations per minute. 
When measured in solids (such as soil or: sludge) or liquids (such as water), the amount 
of radioactivity is usually expressed in fractions of a Curie per unit of metric weight. For 
example, radioactive thorium occurs naturally in all of the soil and rock on earth at about 
1 picocurie per gram (abbreviated 1 pCi/g). 

Environmental ,Sampling Laboratory Analyses 

In environmental sampling, laboratory methods for analyzing radioactivity in a 
sample include screening analyses and radioisotope-specifii: analyses. Various kinds of 
analytical equipment designed to measure the amount of radioactivity are used. 

Gross alpha and gross beta analyses are types of screening methods. A gross alpha 
analysis provides a general measurement of the total alpha-emitting radioisotopes in a . 

I 

sample, but it does not specify which radionuclide is responsible for the radioactivity. 
Naturally occurring uranium is most often the alpha emitter causing alpha activity in water 
or soil samples. Gross beta analysis is similar to gross alpha analysis. It includes all 
sources of beta radiation, and some gamma radikion may also be detected since it is a 
component in some radioisotopic decays. As with gross alpha analysis, this method 
provides a means to determine whether fbrther radioisotope-specific analysis is needed. 

Radioisotope-specific analyses are usually more complicated. Typically, in order 
to isolate a specific radionuclide, additional steps are needed. These include the use of 
physical methods such as evaporation or distillation, or the addition of certain chemicals 
to remove the radioisotopes prior to analysis with specialized radioactivity counting 

I equipment. 

Measuring the amount of radioactivity in water or soil is not as precise as 
measuring the amount of other constituents such as chemicals or nonfadioactive elements. 
Since measurements of radioactive decay present some v&ability, sbtistical methods are 
an important part in the analysis and reporting of the amount of radioactivity present. As 
a result, radiological results are reported with a small uncertainty value, which is usually 

- 
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Radiation and Human Health 4 

symbolized as "+I-" on analytical, reports. The reported measurement (for example, 5 +I-2 
pCi/L) represents an estimate with a high degree of certainty that the amount of 
radioactivity is somewhere between the resulting values obtained when adding or 
subtracting the uncertainty. In this example, the amount would be somewhere between 3 
and 7. Additionally, a reported detection also takes into account calculations that are 
necessary to convert radioactive disintegrations (dps) to a concentration in water (pCi/L) 
or soil (pCi/g). 

Prom Radiation Exposure to Dose 

Damage from radiation depends on several factors such as whether the exposure 
was from internal or external sources, the length of time of exposure, properties of the 
chemical element itself, the distance from the source, the radioisotopes half life, and the.. 
type and amount of radiation. The dose of radiation is the quantity of radiation,received 
over a certain period of time. The unit for measuring absorbed energy as radiation 
exposure to the human body is the rern (Roentgen Equivalent M-m). 

Any radioisotope can enter the body by inhalation, ingestion, or absorption through 
open wound, In the case of an internal exposure, any kind of ionizing radiation can 

directly harm living cells. External radiationLexposures come from a source outside the 
body, such as when a medical Xaray is'taken. In order to cause any bislogical,effect, the 
radiation must have enough energy to peneirate the body. ~ h e e  factors affect the dose 
that-the individual will receive: the amount of time -the individual was' exposed; the 
distance from the source-of radiation; and the amount of shielding between the individual 
and the source of radiation. , 

The longer a person is exposed to a source af radiation, the higher the radiation 
dose. The. relationship between distance and exposure" is not as simple because the 
'intensity of radiation fall,s off very quickly. This is referred to as the inverse square law. 
For example, if a source produces a dose rate to an individual of 1 rern per hour at a 
distance of 1 foot, then at twice the distance (2 feet), the dose rate will be one-fourth of 
'1 rern per hour or 0.25 rern per hour. Likewise, at 3 feet, the rate will be one-ninth of 
0.1 1 rern per hour: 

Radiation Dose Perspective . 

1 millirem One one-thousandth of a rem (written as 0.001 rem or abbreviated 
mrem) 

2.5 millirem cosmic radiation dose to a person on a one-way flight fiom New 
York to Los Angeles 

10 millirem one chest X-ray using modern equipment 
- 
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Radiation and Human Health 

25 millirem yearly exposure limit set by the U.S. Environmental Protection 
I Agency tor people who live near nuclear power plants 

60-80 millirem average yearly radiation dose from cosmic radiation to people who 
live in'the Rocky Mountain States 

83 millirem estimate of the largest dose any off-site person could have received 
from the Three Mile Island' accident 

100 millirem yearly limit' from all sources of human-made radiation 
1 (non-radiation worker) set by the Nuclear Regulatory Commission 

(NRC) and DOE 
- ,  

I 

160 millirem yearly dose to the average %flight crew members from cosmic 
radiation 

300 millirem 

5 rem 

average yearly dose to people in the U.S. (background radiation) , 

yearly limit for radiation workers set by the NRC (external and 
internal) 

25 rem U.S. EPA guideline for voluntary maximum radiation dose to 
emergency workers for nonlifesaving work' during a reactor 
emergency (assumed to be a once-in-a-lifetime event) . 

75 rem U.S. EPA guideline for maximum radiation dose to emergency 
workers trolunteei-ing for lifesaving work 

Can Radiation by Harmful? 

There are no known, health effects associated with the exposure of people to 
ionizing radiation at levels equal to or below the levels of nomal 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 with lower background. 

An average of 1,800 people in every 10,000 die 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 possible to tell which of the 1,801 fatal cancers 
was caused by the radiation. 
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Radiation and Human Health 

FOR MORE INFORMATION, 

published references include: 1 
Bushberg, Jerrold T. (1994). The Essential Physics of Medical Imaging. 

Cember, Herman (1992). Introduction to Health Physics. I 
Committee on the Biological Effects of Ionizing Radiation (1990). Health Effects of Exposure to Low Levels 
of Ionizing Radiation, BEIR V .  I 
Eisenbud, Merril (1987). Environmental Radioactivity. 1 

J 
National Council on Radiation Protection (1987). Exposure of the Population of the United States and 
Canadafiom Natural Background Radiation, NCRP Report NO. 94. , I  

U.S. ~nvironmental Protection Agency, Office of Radiation Programs (1993). Environmental Radiation 
Data, Report No. 67, 402-R-93-019. 

or write or call: 

Radiation Safety Officer 
Offick of Environmental Health and Safety 
University of California, Davis 
Davis, CA 95616 

9 16-752-1493 ! 
J ; I  

I 

I 
- 
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LEHR SLUDGELDISPOSAL TO BEGIN 
An U m e  , p 

WHAT: PROCESS: 

~ ~ ~ r o x i r d a t e l ~  34,000 gallons of low-level radioactive Since September 1991, a contractor hired by the U.S. 
' sludge and water which has been pumped from Department of Energy (Chem-Nuclear Environmental 

undkrground storage t&, treated and packaged, is Services, Inc., baskd in South Carolina) has been 
' being shipped from the former Laboratory for Energy-, preparing the sludge for disposaI. After removal from 

' , ' Related Health Research (LEHR) site to a disposal ' the underground storage tanks, the sludge and water' 
site in Hhnford, Washington. Disposal of this is mixed with non-hazardous fly a,sh and magnesium . 
'material, which will take place i11 two stages, is part of oxide, and solidified I; 55-gallon dryms. The 
ongoiiig envir;onmental assessment and cl6anup , solidified material in the drums, which contain about . 

activities at the former LEHR site, and is being - .  200 millicuries total, are stored in a secured building 
uadertakeh by the U.S. Department of Energy and on the LEHR site. A total of 480 drums are ready 

' UC Davis. for shipment and will be transimrted during the weeks. 
of January 27 and February5 to the DOE low-level , 

LOCATION: radioactive waste' disposal site in Hadord, 
, . Washington. &I additidnal 3b0 drums and two 200- . , 

-. - , Located robghly a mile south of the main UC Davis cubic4oot Steel cyhdrid.mntainers will be scheduled ed 

< .  Acampus on Old Davis Road, the former LEHR.de, for shipment in midlFebuary. AU packaging and 
:oebpies 15 acres sprrounded by scattered campus transportation ' will adhere to U.S. Department of 

-i L I 

_ '  ' I research facilities and privite farms.' The sludge and Transportqtit>nt~gulations. Theemptiedunderground 
' . - water schedpled for disposal comes from 12 tank at the LEHR site will be decontaminated at a ' 

< .  - . underground concrete tahks along the western sedtion ' kater stage in the project, 
of tlje site (see map on back). I _ 

I \ 
- ,  

TRANS FQRTATION: A I 

SLUDGE HISTORY; 
- .  A licensed and experienced transportation contractor, ' 

The sludge a d  water were the remaining'byproditcts Tri-State Motor Transit of Missouri, has been 
from two specially designed waste-processing systems , contracted to handle, the k d p o r t  ,of the drums. The 
built at LEHR. These systems hand1ed"the low-leveld planned schedule specifies that one truck per day for 

, 'radioactive waste of research animals used to study eight days will leave the LEHR work site. Each truck 
the health effects of ejrposure to low-Ievel radiation. will h ~ l d  $0 drums. Shipments will leave the site each 

' 

' , Certain-animals involved in the study, mostly beagles, afternoon. The trip to Hanford wiil take 2 days. AU 
were fed or ,injected with varying doses of strontium- required transport permits-have been obtained. The 
90 and radium-226. Using fhe special systems, the ' route the trucks will take is Route 113 to Interstate 5, 

, 'wastes were collected and processed to remove the - the primary transportation route through California. 
majority of radioactive contamination, Throughout During the second transport phase, the remaining 200 
the years of active DOE research at the site (the drums and tivo steel containers will be removed from 
waste systems were last used ip 1986), sludge was LEHR and transported to the DOE Hanford site for 
periodically removed from the tanks and shipped to a " disposal. All-sludge processing work, transportation, 
licensed low-level radioactive waste site. This disposal and equipment removal is expected to be complete by 
operation will complete the disposal of the sludge - mid-March. 
accumulated during the last few years of the study. 

I 
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COBALT 60 DOSE RECONSTRU~ON STUDY 
An Overview 

WHY? RJ3SULTS: 
The purpose of the study was to evaluate potential radiation 
doses to UC Davis employees, students and volunteers who PART I, RECONSTRUCTION OF DOSE TO THE 

-worked in the vicinity of the former Laboratory for Energy- NEIGHBORING GENERAL PUBLIC (March 1991) 
I Related Heatth Research, (LEHR) during the period of outdoor This study showed that potential dose to the public from the Co- 

operation of the Cobalt 60 (Co-60) irradiator. The Co-60 60 irradiator was well below all regulatory limits. 
irradiator was used from 1970 to 1985 for outdoor irradiation 
studies and for indoor irradiation studies until 1987. For an individual living in the closest residence 24 hrs/day, 365 

days/yr the maximum annual dose, in addition to natural 
WHAT? background, was 1.6 mrem.* 
The Co-60 irradiator facility, located at LEHR south of the 

,  university of California, Davis (UC Davis) campus, was an For an individual present (fishing) at South Fork of Putah Creek 
indoor-outdoor gamma irradiation facility designed to study the for 5 hrs/wk, 52 wks/yr, the maximum annual dose, in addition 
effects of low level continuous whole body radiation exposure to to natural background, was 11 mrem. 
research animals. The LEHR site was operated for the U.S. 
Department of Energy (DOE) by UC Davis from 1970 to 1987 PART II, RECONSTRUCTION OF DOSE TO UCD 
to study the effects of continuous Cabalt 60 ~adiation exposure EMPLOYEES, STUDENTS AND VQLUNTEERS (May 1991) 
on beagles. The last outdoor radiation exposure experiment at This study showed that the potential dose to ,UC- Davis staff, 
the Co-60 Irradiator Facility was completed in October 1985. At students, and volunteers who worked in the vicinity of LEHR 
that t h e  the Co-60 irradiator ceased outdoor radiation was below the regulato j limits in place during the period of the 
s~~erimentation. The irradiator continued operation exclusively irradiator's outdoor operation. 
for indoor radiation experiments until 1987. In 1988 the Cobglt 
60 irradiator was formally put in safe storage. Natural Background Radiation: 

Bough direct exposure to the.outdoor,portion of the :radiator For an individual living in the Central Valley continuously for - 
beam was controlled to within a fenced area, environmental one year, the natural background ranges from 110-150 mrem, 
monitoring data show that low-level indirect radiation was , excluding radon. If contributions from radon in air are 
present outside the fence petimeter. This bdirect radiation was included, the total natural background radiation dose is 
hue to the photons (radiation) emitted from the irradiator approximately 310 mrem. All subsequent data and limits 

I undergoing multiple scattering in the air and on the ground. mentioned below are in excess of natural radiation 
background. 

HOW? 
betermination of the potential radiation dose was performed by The largest potential anriual radiation dose was 360 mrem for a 
sophisticated computer modeling programs using: few individuals residing ih a trailer at the Raptor Center 24 
1 hours per day for approximately 1 year. , 
I Radiation monitoring data taken from various locations at - 

LEHR and nearby environs from 1970 to 1985 (the period The study also calculated annual radiation doses to employees 
of outdoor radiation use) to determine radiation exposure and volunteers at other locations near LEHR. The study 
rates; calculated the annual radiation dose to Raptor Center staff as 

200 mrem for 30 hours per week and Raptor Center volunteers 
Data from the actual irradiator use logs to determine the as 94 mrem for 14 hours per week. For the Animal Resources 
periods of time the radiation was exposed to the outdoors; Services area, known as the Goat Facility since 1981, the annual 

radiation dose was 220 mrem for 50 hours per week. The 
Construction and operating specifications of the irradiator annual radiation dose was calculated as 190 mrem for isolation 
and Co-60 sealed source to deterkine the radiation building ireas for 7 hours per week. The annual radiation dose 
characteristics; and calculated for LEHR site buildings, Equine Research facility and 

Comparative Oncology area ranged from 13 to 34 mrem based 
Estimates of time individuals workedllived in nearby on 50 hours per week, 50 weeks per year. 
locations to determine the maximum and average annual 
residence time (occupancy) for those areas. 1 

- *A MILLIREM (mrem) IS A- UNIT OF RADIATION DOSE. 

May 1991 



RELATIONSHIP TO RISK: PRESENT STATUS AND FUTURE PLANS: 

In 1990, The National Academy of Science issued a report The Co-60 irradiator has been shut down for outdoor irradiation 
(BEIR V) on radiation risk. The report noted that the primary research since 1985 and indoor irradiation since 1987. The 

irradiator is no longer used for research and will be disposed ,- ' 

I 
effect from low level radiation exposure is cancer and 
determined that for every 100,000 people exposed to 1000 mrem as radioactive waste. 
,for one year an additional 81 people may get cancer. 

May 1991 I 

The American Cancer Society estimates that the lifetime chance 
of cancer from all causes is 18,000 out of 100,W people. Using MAP OF THE LEHR STUDY AREA 
the BEIR V risk estimate, below are calculated the excess 

I 
lifetime cancer risk for each year of exposure for the locations uc Oans UC Oavts 
noted. Cornparat~ve Onocology Equine Center I 

Lifetime Excess Cancer Risk 
Location per Year of Exposure 

29 in 1O@MO Trailer Occupants 
Raptor Center Staff 16 in 100,000 

I 
Raptor Center Valonteers 8 in 100,000 
Goat Facility Area 18 in 100,000 
Isolation Building 15 in 10q,.ooO 

; I  
LEHR Site, Equine Research 1 to 3 in 100,000 
Facility, Comparative Oncology Area 

REGULATORY LIMITS: 

5-1976' I 
The current annual Califorpia State Regvlatory limit for 
mekbers of the general public is 500 prem. The current asnual ' 

I ' ?  

DOE limit to the general public is 100 mrem. ' During the time 
of outdoor irradiator operation (1970-19@, the annual I ! 
regulatory limit (California State and DOE) to the general 
.public was 500 mrem. 

: I  
N All areas shown 

in approximate 
locations 

I ' / I , I  
, . 

\\'HERE DO I GET MORE INFORMATION? 

To get additional information or to request copies of 
the reports, please: 

or WRITE: 
Cobalt 60 Idonnation Line Cobalt 60 Study 
Q16) 7528351 m t a l  Hcallh & M c l y  

m-30, UC Davis 
Davis, CA-95616 

COPIES OF THE COBALT 60 DOSE 
R C 1 X X ) N ~ U ~ O N  REPORT WILL BE 
AVAIIAnLE FOR REVIEW A F  

UC Davis Shields 1,iiihrat-y. Rcsem Desk 
Univcrsity'of Calirornia 
Davis, Cn 95616 
(916) 75Z1203 

or 

Davis Public Lihnw, Reference Desk 
3lS East 14th St - - 
Davis, Cn 95616 
M 1-9pm 
T,W 10 am4 pm 
ThP 10amdpm 
Sat 10 am-5 pm 
(916) 7SG-2332 

The LEHR Site is located approximately one mile south of the 1 
main UC Davis Campus. 

I 
i 

: i  
I 

Date: May 22, 1991 cobalt6O.bro 

I 
I 

I 
- 

1 



UNIVERSITY OF CALIFORNIA AT. DAVIS 
DEPARTMENT OF ENERGY 

COBALT 60 DOSE RECONSTRUCTION STUDY 

An Overview March 1991 

\ p'? AVAILABLE RESULTS: 

The purpose of the study is to evaluate potential radiation ddses PART I, ~ C O N S T R U C Z O N  OF DOSE TO THE 
t the general pnblic and UC Davis employees, students, and NEIGHBORlNG GENERAL PUBLIC 
v unteers from the operation of the Cobalt 60 irradiator during 
the years 1970-1985 of operation. This study, now campieted, showed that potential dose to the 

public from the Co-60 irradiator was well below all regulatory 
\ LT? limits. 

'The Co-60 irradiator facility, located at the former Laboratory For an individual living in the Central Valley continuously for 
f Energy-Related Health ,Reskarch (LEHR) near the one year, the natural backgrbund ranges from 110-150 mrem', 
1 Gversity of California, Davis (UC Davis) campus, p s  an excluding radon. If contributions from radon in air are included, 
indoor-outdoor gamma irradiation facility designed to study ihe the total nahual background radiation dose is approximately310 
eW:cts of low level continuous whole body ejrposure to millirem. 
r mmals. The LEHR site was operated for the U.S. 
Dep*tment of Energy (DOE) by LJC Davis. From 1970 to 1985 , *A &em (mrem) is a uhit of radiation dose. 
outdoor radiation exposure experiments were conducted at the 
f ility to study the effects,of continuous radiation expdsure on For an individual living in the closest rekdence 24 hrs/day, 365 
k a e s .  The final outdoor radiation exposure expeiiment at the , days/yr the maximum annual dose, in addirion to natural 
r 3 Irradiator Facility 'was conducted in 0kober W85, after background, is 1.6 mrem. 
\ ' a the souice was shut down. 

I For an individual present (hhing) at South Fork af Putah Creek 
~ l t h o u ~ h  direct exposure to the outdoor portion of the &radiator for 5 hrs/wk, 52 wks/yr, the maximum annual dose, in addition 
b-un was controlled to & a fenced area, environmkatal , "to natural background, &ll mrem. 
xi ptoring data show that low-level indirect radiation exposure 
rates were present outside the fence perimeter. This indirect The cment annual DOE regulatory limits to the general public, 
raQiation was due to the photons (radiation) kmitted ftom the in excess of natural ba&ound, is 100 mrem. During the time 

pator undergoing multiple scattering in the air and on the of irradiator operation (1970-1985) the annual regulatory limit ~ 

g ~ u n d  to the general public, in excess of natural background radiation 
was 500 mrem. 

F Nv? 
1 

Status of the Re~ort  and Future Plans for the Irradiator 
D&ermination of the potential radiation dose is performed by 
wohisticated computer modeling programs using PART I& ~ C O N S l R i l C U O N  OF DOSE TO UCD 

I 
1 EMPLoXEES, STUDENTS AND VOLUNTEERS 

 radiation monitoring data taken at LEHR and 
nearby environs from 1970 to.1985 at various This study evaluates the potential radiation dose to UC Davis 

I locations; employees, students, and volunteers working near the LEHR 
I facility. The results of this study will be available in late 

Data from the actual irradiator use lw .to May, 1991. 
determine the +riods of time the radiation 
source was exposed to the outdoors; The C d  irradiator been shut down for outdoor irradiation 

research since 1985. The irradiator is no longer u~ed for 
Construction and operating specifications of research and will be transferred or disposed of as radioactive 
the irradiatorGnd Co-60 sealed source to waste. 
determine the radiation fieId characteristics; 
and - 

Estimates of time individuals workedfived in 
nearby locations to determine the maximum 
and average annual residence time (occupancy) 
for those.weas. % - 









Where is it? 

I Radiation is part of our everyday lives., We are all exposed to radiation from the sun and in the 
atmosphere; nat~lrally o c c w  raqioactive'materials are present in the earth, the house we live in, and 
the foods we ,consume. Radioactive gases are mixed in the air we breathe; and even our own bodies 
contain naturally odcurring elements which are radioactive. This inescapable radiation exposure is called 
"natural background", and it varies from place to place. 

We create and usi: sources of radiation for zpedicd uses in the diagnosis and treatment of injury and 
,disease. - 

What is it?, 
- 

The word radiation is very general and,idcludes light, radio waves, a d  eleCtric fields. These are 
examples of non-ionizing radatians, whos~energies are lo we^ than the ionkingradiation. They do not 
affect matter in the same way. 

I - * i 

10-g radiation changes the physical state of atpms which it strikes, causing them to become . 
electrically charged or "ionized". + 

' \  
.. 

All matter is made up of atoms. p e  basic parts of atoms are neutrons, protons, and electrork. 
Neutrons and protons form the nucleus of the atom a d  electrons surround (orbit) the nueleus. 

- ,  

An atom of a particul& element has 3 unique number of protons in its nucleus. 
I 

Certain combinations of protons and neutions are stable (not radioactive). ' w e n  an atom has an 
I unstable comb~ation, of deutrons and protons, the atom wiU decay (emit radiation). h e s e  '=table 

atoms are called "radioisotopes", 

I Main Tvws of Ionizing Radiations: 

Alpha Radiation consists of heavy positively h g e d  particlesmitted by atoms df heavy elements such 
as uranium and radium (naturally occurring) and some bumq-made sources. Alpha radiation ii 
completely absorbed by the outer dead layer af skin and is therefore not a hazard outside the body. If 
it is taken into the body by inhalation or with food or water, it can expose internal tissues directly and 

, tan be a hazard. 

Beti Radiations '(positively or negatively charged electrons) are emitt* from the nudeus during decay. 
These are more penetrating t b  alphas and h sometimes the skin; but like alphas, they are 
generally more hazardous when inhaled or ingested. 

i hi air, betas may be stopped by plastic or w k  Carbon 14 (14C), which is an example of aradioisotope 
that emits beta particles, is naturally produced in the atmosphere. 

> 
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Radiation Dose Perswtive 

1 millirem dose: One one-thousandth of' a rem. 

2 5  millirem dose: Cosmic radiation dose to a person on a olie-way ftight from New 
York to Los hgeles. 

.la millirem dose: One chest x-ray using modern equipment. 

25 millirkm dose: Yearly exposure limit set by the Environmental Protection Agency for 
people who live near nuclear power plants. 

MI - h millirem dose: Average jlearly radiation dose from cosmic radiation to people who, 
live in the Rocky Mountain States. 

1 % 

83 millire& dose: ?'he estimate ,of the largest dose any off-site person could have 
receiyed from the Three Mile Island acddent. 

160 millirem dose: Yearly dose to the aierage flight crew member from cosmic radiation: 

, 300 millirem dose: Average yearly dose to people in the U.S. (backgtound radiation). 

' 500 millirem dose: Yearly limit from all sources of human&de r&diatibn (non-radiation' , ' - 
1 ,  

, - worker) set by the Nuclear Regulatory Cotnaission. 

5 rem dose; yearly h i t  for radiati~n workers set by the IQC. 
4 4 

25 rem dose: EPA guideline for voluntary maximum radiation dose to emergesq 
workers for non-life5aving work during a reactor emergenq. 
Assumed to be a once-in-a-lifetime event. 

75 rem dose: EPA guidehe for maximum radiation dose to emergency workers . 1 

, - . volwteering for lifesaving work 

Radiation Dose Effects - Low Exoosure 

The effects of radiation are either "rompt" or "delayed". Prompt effects occur w i t h  the fust several 
weeweeks after exposure and delayed-effects occur over many years. Prompt effects include hait loss, severe 
loss of appetite, bleeding, increased risk of infections, and death. The delayed effects are cancer in 
exposed individuals and genetic illness in their descendants. , 

Pwple differ in their response to high exposues of radiation. For small exposures, we know much less 
abdut long-term effects like genetic changes, so we estimate these effects based on what is known about 
exposure. 

Radiation Dose Effect - High Exoosurp 

.-This information is based i n  known cases of high exposures delivered quickly over the whole body. 
I 

50 - 200 rem: At the lower end ofthis range, the radiation sicknesssymptoms of nausea and vomiting 
are delayed as tnuch & a few wekks. If they occut, they are mild and last a short time. : 
There i3 some reduction of the white blood cells which can cause some increased risk 
from infections. 
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WHAT IS cHI.OROFORM~ 

Chloroform is a chemical compound that is part of a group ' 

called volatile organic compounds (abbreviated as VOC). 
These compounds quickly evaporate at room temperatures; a 
pail of water containing volatile compounds left out in the 
sun will soon lose the compoun;ls through evaporation. - 
Chloroform has one of the simplest chemical structures of 
the chlorinated hydrocarbbns; its formula is CHCl,, which 
means it consists of one carbon atom, one hydrogen atom, 
and three chlorine atoms. It is an important industrial solvent < 

used in many manufacturing processes. One methad of pro- 
ducing it is the careful chlorination of methane gas 
(chemical formula C h ) .  In this process, three chlorine 

. atoms replace three of the hydrogen atoms. It is this chemi- 
cal structure that gives chlorofofm its correct chemical name 

, - trichloromethane (read as tri-chloro-methane). 

Chloroform belongs to the family of tt'ihalomethanes. These 
.are compounds of methane that have had three of th'e hydro- 
gen atoms replaced by halogen atoms (fluorine, bromine, 
chlorine and iodine are the halogen elements). Different 
combinations of the halogens on each carbon atom are pos-, 
sible: for example, dibromocf?loromethane (read as ' 

dibromo-chloro-methane) has two bromine and one chlorine . 
atoms bonded to the carbon atom. 

Although specifically manufactured in great quantity for in- 
dustrial purposes, chloroform\ is also undesirably generated . 
as a result of the chlorination of drirrking water. Prior to~the . 
early 1900's, water-borne diseases such as choleta; typhoid, 
dysentery, salmonellosis, and hepatitis were rampant in the 
United States, killing a percentage of the population each 
year. The introduction of chlbrine treatment of drinking wa- , ' 

ter has almost completely controlled these giseases, and has 
since become the treatment of choice for most water snppli- 
ers. Unfortunately, chloroform and other trihalomethane 
byproducts are formed when the added chlorine reacts with 
organic matter in the water. The amount of chloroform gen- 
erated in drinking water varies regionally due to differences 
in quality of source water and in treatment methods; the av- 
erage value foot systems using chlorination is 20 ug/L 
(micrograms of'chloroform per liter of water), compared to 
one of the highest, Miami, at 3 1 1 ug/L. 

Chloroform is also a groundwater contaminant often associ- 
qted with old landfills. It forms by the interaction of dis- 
carded chlorinated products on decaying organic matter. It 

theh leaches to groundwater by rainwater percolating 
through the landfill. Also, since chloroform has been a ma- 
jor industrial product for over a century, it is likely that con- 
centrated waste chloroform has been discarded into many 
old landfills. 

HElllTH EFFECTS AND REGUIATORY FRAMEWORK 

Chloroform was once widely used as an anesthetic, but due 
to its toxic effects at high dose level9 on the liver and kid- 
neys this use has been practically discontinued. In concen- 
trated form, itis classified as a human poison, and very high 
dose levels of ingestion and inhalation can cause severe 
heart, kidney, and liver damage, and even death. Chloro- 
form has been shown to be carcinogenic, as well as terato- 

' 
genic (causing reproductive harm), in animals, but there-is 
no direct evidence that h is a human carcinogen or terato- 
gen. Que to the inconclusive human data, the U.S. Environ- 
mental Protection Agency (EPA) has classified it only as a - - 
possible human carcinogen. 

Toxicological research on the human long-term chronic ef- 
fects of low doses of chloroform, such as those found in 
drinking water, has also proved inconclusive. Epidemiologi- 
cal comparisons of human populations drinking chlorinated 
versus nori-chlorinated water have not demonstrated arly 
cokelation of increased cancer risk with drinking chlori- 
nated water. A major study by Jorgenson of rats and mice 
given chloroform-laced water showed increased'tumor fop- 
mation in the rats only at dose levels above 1,800,000 ug/L; 
only treated mice showed no effects. Research is ongoing to 
conclusively determine tlfe human carcinogenicity of chlo- 
roform and its low dose level risks, but current studies ap- 
pear to indicate that there is no significant human health 
risks to ingesting water containing the low levels of chloro- 
form that result from the chlorination process. 

Because of the variable animal research results, different 
public agencies have extrapolated different hurnan cancer 
risk estimates. The U.S. EPA Integrated Risk Information 
System correlates a I in 1Q6 (read as one in one million) 
cancer risk with a 6 ug/L chloroform concentration in water. 
The EPA's Office of Water Regulations and Standards cor- 
relates the same risk with a 0.2 ugL concentration, while 
the California EPA calculates a level of 1.1 ug/t for this 
risk level. These cancer risk estimates are typically calcu- 
lated using the reference standards of a 70 kg (154 ibs.) per- 
son drinking 2 liters of water per day for 70 years. A risk es- 



I 1  

1 
Page 2 Chloroform 

timate of 1 in 106means that if one million people drank 2 liters 
of water containing the associated concentration of chloroform 
each day for 70 years, then one case of cancer due to the chloro- 
form would be expected out of that million people. 

Recognizing the potential of chloroform and the other tri- 
halomethanes for harmful effects, the U.S. EPA established a 
Maximum Contaminant Level (MCL) for total trihalomethanes . 

in drinking water at 100 ug/L, which was also adopted by the 
CalIEPA. 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 low as possible considering the tech- 
nical and financial realities of the chlorination process and rec- 
ognizing its disease-prevention benefits to public health. The 
EPA MCL recommended goal for chloroform is Q ug/L, as it is . - 

for all suspected carcinogens; at this point, however, the E P A  is 
only considering lowering the trihalomethane TylCC to 80 u@. 

Prior to being rescinded by court order, the California Inland 

At this point, it is unclear what dynamic state the chloroform 
source and plume are in, whether the concentratiofis in the 

I 
plume are increasing, decreasing, or in a skady-state. More 

. sampling has been planned to better characterize the plume, 
which will lead t~ more informed decisions concerning the , 

risks associated with the plume. ln the meantime, UC Davis 

I 
has developed a conceptual plan to remediate the 
chloroform-contaminated groundwater, if this becomes nec- 
essary, and has initiated evaluation of treatment optioos. 

1 
C~ncentrafions of ~ h l o r ~ f o n n  ranging UP to 9 ug/L have 
been found in Putah Creek'downstream of the efflue'nt out- 

I 
fall of the UC Davis wastewater treatment plant.>The source 
for this chloroform is most likely the chlo~in'ation process 
the plant usesw part of 6s treatment of raw campus sewage. 
Monitoring of the effluent has shown chloroform levels of 

I 
5-1 5 ugL. The plant employs a dechlorination step to re- 
move most of the chldriie to keep the effluent below the 

1 
100 ugL chlorine residual limit required by the permit is- 

Surface Waters Plan, pblished by the State's Water Resources . 

Control Board, promulgated water quality criteria for surface- . - 
' and% ground water p;otection; for existing or potential sources of. 

diinkipg water,, the criteria for chloroform ahd trih&methanes ' 

wa's set at- 100 ,ug/L, The ,Basin Plan of the Central Vallpy Re- , 

gional Watkr Quality ~ o n t r o l ~ ~ o a r d  contains criteria for re- , 

gional'groundwater and for Putah Creek, among other waters; 
for levels of chloroform in suffqce and groundwater used for , , 

drinking water supplies, it usesthe Cal/EPA trihalomethane 
MCL of 100 ug/L. The Basin Plan criteria is currently the only 
existing regulatory criteria for chloroform in groundwater and 
surface water. 

CHLOROFQRM IN GROUN~WATER AND SURFACE WATER 
AT THE FORMER LEHR SI'CE 

' Chloroform is letiking from an apparently specific source (i.e.;- 
L I buried waste chlorof~rm from research activities) from one of 

the old waste udits at LEHR, and has entered the shallowest 
aquifer, which lies roughly 40 8. to 130 ft. below the surface. 
This aquifer has a net gradient to- the northeast, which means 
that water in the aquifer actually flows (like a very slow under- 
ground river) to the northeast, though this natural gradient can 

:be distorted at times by local agricultural well pumping. This 
gradient creates a plume of chloroform contamination that ex- 
tends to the northeast, and which becomes increasingly dilute as 
distance from the source increases. For example, the well near- 
est the source has had chloroform concentrations up to 17,000 
uglL, while 112 mile to the northeast sampling has indicated 
concentrations of less than 8 ugL. Sampling activities have de- 
termined the boundaries of the plume to the north, west and 
south, butihe northeastern edge of the plume will require more 

a sampling to define. It is unknown at this time if a second deeper 
aquifer, separated from the first by a 90 ft. clay layer, has been 
impacted by any LEHR-derived contaminants. 

sued by the central ~ a f i e y ~ e g i ~ ~ a l  water Quality C d n ~ o l  
Board.'Chloroform has been shown t~ have a half-life of I 

I 
0.3-3 days in rivhs and streams. This nieans that of an orig- 

' inal ampunt of chl~rbform piesent in a stream, one haif will 
disappear through evaporati6n or decomposition every one , 

' I  1 
REFERENCES FOR FUTHER READING: . ) > 
California Inland Surfab waterS Plan, W8te'r Resdurces ~011ttbi ~6B;'d: , 
1991. . 
Drinking Water and Healfh - Disin$ciant$ ;?nd ~rsinzc?ai t  By-Prodtrtts, 

I 
r ,  National Academy Press, 1987,. , . , 

Wcater Quality Control Plan (Basin Plat) of the ~ e n t r i l  Vatley Regronal 
Water' Quality Control Board, Central Valley RegFonal Water Quality Con- ' 

trol ~o&d,  1992. 

" I /  I 

FOR MORE IHFORMRTIOH: 
, '  

1 
CALL: 
LEHR Informatibn Line - (916) 752-835 1 
Jim Littlejohn, DOE . (510)837-1326 - 

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

or 
W T E :  
LEHR Cleanup Project , 

I 
Mail Stop ~ T E H  
old ~~~i~ R ~ ~ , - J  
Davis, CA 95616 - ' 

I. 
and - 
0 
ARE AVAILABLE FOR &VIEW AT: . 
UC Davis Shields Reserve Desk 

I 
University of California 
Davis, California 95616 
(916) 752-1203 I 

i 
Davis Public Library, Reference Desk 
3 15 East 14th Street 

I 
Davis, California 95616 

I 
(916) 756-2332 

I 



WHAT'S GOING DOWN THE DRAIN? 

Overview of UC Davis Wastewater Treatment Operations 

With over 21,000 students and 9,500 faculty and staff on campus, UC ~ a v i s  generates approxi- 
mately 1.5 million gallons of wastewater each day. UC Davis 'operates its own plant located on the . . 

, southern edge of the central campus to treat this wastewater. UC Davis facilities west of Highway' 113 are 
currently served by septic systems, although plans are underway to connect many of these facilities to  the 
treafment plant. A sanitary sewer collection system across the campus carries wastewater' from office 

I buildings, housing, food service facilities, maintenance shops, and other support facilities to the wastewater 
, I treatment plant. 

'" The vast majority of the wastewater generated on the campus is domestic sewage. ~owev&,  
wastewater from laboratory drains and other nondomestic wastewater sources are also connected to the . 

: sanitary sewer. While campus policy does not allow for disposal of hazardous chemicals to the sewer, the 
' campus recognizes the potential for discharge of inappropriate materials into the sanitary sewer. Ac- 

i 

cordingf~, UC Davis has implemented programs to help prevent inappropriate sewer disposal and to 
' 

monitor the effectiveness of these programs. 

How the campus Protects Against Inappropriate Disbosa'l 
' . f ,  - < 

, 

? :  Although campus -policies and procedures regarding hazardous waste disposal1 have been in' place- 
.since the late 1970s' in 1991 UC Davis Officeiof ~ n v i r o ~ e n k l  Health and Safety (EH&S) staff informed 'L  , 

:+ campus administrators that they were aw&e of some sporadic incidents of hazardous materials being 
'. -inappropriately disposed down laboratory, drain?. There were some suggestions that ihis was occur-ring 
. ,because of the high cost of hazardous waste,dis'po~al. In response t~ the concerns raised by EH&S, 'the' 

I, , , \  campus evaluated, the sibation and has developed appropi-iate measures to ensure hazardous materials are. , , 
1 ' * 

proper1y"disposed. , , 
- 8  / 

, < 

Chemic'al Wastes ~ 

As noted above,'bampus pdlicy does not allow the disposal of hazardous chemicals to the sewer. 
' 

Hazardous chemical materials are picked up by EH&S staff and taken to the campus Environmental % 

, , Services Facility for appropriate treatnient, recycling, or disposal. 
/ '  

1 

The campus recently went a stei further beybnd this policy by establishing specif;c guidelines - 
, describing what can be discharged into the sewer.  his policy restricts disposal of even nonhazardous 

" 

materials if they have the potential to upset or bypass the wastewater treatment plant. Discharge of large 
volumes'of milk, for example, is limited because this has a potential, to create problems at the plant. 

" 

+' 
Furthermore, UC Davis has developed a comprehensive system to monitor what goes into the 

wastewater treatment plant from the campus drains. This sampling program has been established to 
evaluate compliance with the campus' sewer disposal guidelines and to track down any noncompliance. 

To address the suggestion that inappropriate sewer disposal has occurred due to the cost of 
" 

disposal, the campus is planning to implement a system of 'ftaxing" chemicals at the time of purchase. The ' , 

fee would be used to pay for the disposal of unwanted 'or waste chemicals, so there will be no incentive 
to dispose of chemicals improperly. This tax is expected to go into effect July 1995. As an initial step, 
a chemical amnesty program has been initiated. This program provides funds for the disposal of all old, 
unwanted chemicals. - 
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Radioactive Waste Disposal 

As a condition of UC Davis' Radioactive Materials License, radiation users on campus must be 
tra-ined in a variety of radiation issues, incrluding proper waste disposal procedures. Radiation users are 
not allowed to dispose of radioactive materials down laboratory drains. Waste radioactive materials are 

I 
picked up by EH&S for appropriate disposal. EH&S regularly audits each laboratory that uses radioactive 
materials. These inspections are comprehensive and include surveying laboratory sinks for radioactive 

. contamination.. 
j 

EH&S stores low-level radioactive liquid waste at the Environmental Services Facility. After an 
appropriate lenah of time, the levels of radioactivity in some of the waste decrease to the point where this 

I 
waste can be safely released to the sanitary sewer in accordance with all state and federal regulations. 
These discharges are carefully monitoring and docufiented. I ' , 

Wastewater Treatment Plant Monitoring 

UC Davis operates its wastewater tredttnent plant under a permit issued by the California Regional . 
Water Quality Board (RWQCB). The permit specifies how much treated wastewater can be dis~harged 

I 
into the creek, where and when m6nitoring samples are to be collected, and what cohstituents must be 

' tested: Samples are collected many times each month to monitor the treated wastewater before it is 
discharged into, the South ~ o r k  of Putah Creek. Samples are also collected directly fiom the ,creek . 

1 
. upitre* and downstrkaq of the treatment plant outfall to monjtor for possible negative impacts to water ' 

- quality. Beyond the requirements of the pemit, the outfall 'is also,monitored for a camprehenSive, list of 
' cobstitbeots four times a year as part of the ongoing envirbnrhen@l restoration and deanup activities at 

I 
the former Laboratory f$ Epergy-Related Healtli .&search (LEHR).' ' 

' I \  5 ,  

- . ,  
* The permit contains Atrict discharge limitations designed to pr6te~t,watkr qliality.'~he campus 

1 
. provides moni4odng results to the RWQCB on a monthly basis 'to evaluate compliance %ith these limits. 

The RW;PCg.rgyiews this datd, periodically inspects the plant, and has,the auth'ority to cite the campus 
for violating coriditions of ttie pennit. 

I 
, . 

The UC bavis wastewater treatment plant has a good record of compliance with.al1 discharge 
reqkirernent liinits. None bf the data suggest that large-scale durnpi& of hazardous dter ials  into the 

' /  

I ,  i 
sanitary sewer is occurring. 

1 .  

Conclusion 
I 

In an academic setting where scientific research is conducted by an ever-changing population of 
researchers, faculty, and students, -it is not pbssible to completely eliminate the disposal of hazardous 

. , I  
chemical or radioactive materials down laboratory drains. Monitoring results and laboratorj inspections 

i 
, do not suggest this is a widespread problem. However, the campus has implemented a variety of pro- 

grams to ensure that it does not became one. The campus will continue to evaluate the effectiveness of 
these programs and will revise th6m.a needed to protect 'public health and the environment. 

I 

> .  

I 
- \ 

g \wp\at\dra~ns fi ! 
, , 

i 
- 

I 
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LEHR Environmental Restoration 
Evaluation of Controls for Environmental Pollution (CEP) Laboratory Results 

Background Results of the Evaluation 

Recent investigations by the Federal Bureau of The CEP data was used to evaluate the presence 
Investigation (FBI) have uncovered p;oblems or absence of selected chemical and radiological 
with bioassay (urinalysis) samples analyzed by . constitbents and to determifie the extent of 
Controls for Environmental Pollution (CEP), an significant concentrations of these constituents. A 
analytical laboratory used by some U.S. I)epar- review and analysis 'of CEP 'quality assurance 
tment of Energy (DOE) facilities. Soil and data revealed that although there were some 
groundwater samples fot the LEHR cleanup discrepancies for a small part of the data (for 
project were sent to CEP for analysis between example, missed holding times and variability in 
February 1990 and August 1993. As a result of' analytical detection limits), the overall reliability 
the FBI investigation, 'the DOE Headquarters and representativeness of the data is good, usable 
Office instructed their field o&ces to determine for their intended purpose, and can withstand - 

the reliability of CEP data by reevaluating sc'ientific scrutiny. In addition, the results of 
ity assurance (QA) samples. QA samples are a samples analyzed by the California Department 
set of samples analyzed along with routine sam- of Health Services laboratory have also con- 
'pies to determine tlfe accuracy and validity of the firmed CEP" radiolb$i"cal results. As, part of 
routine samples. , this' &a~uatian, the 'CEP results wgre also 

compared to ,the Eockheed resblts h d  were , 

.The U.S; ~nvironmental ~rotection: Agency ' found to be consistent and comparable with the 
(EPA) provides specific criteria on QA activities . data obtained from Lockheed. 
to judge laboratory perfohance in term$ of 
accuracy and validity of data. The purpose ,of Based ;n this evaluation,, the CEP data can be ' 

QA activities for environhental sampling ' .  ' used by the LEMR environmental restoratiop- 

, projects is to provide independent &ecks of lab- 
: 

project along with other data for .qualitative , I 

oratory performaq~e to'determide if ~outiae data purposes in determining trends and evaluating 
is reliable. These QA activiiies were pe&rmed ' potential risks .to human health and the 

I > 

, -  by DOE'S subcontractor, Dames &- Modre, and- environment. The Locklieed data will be used 
by CEP during the period samples were collected' both qualitatively and guantitat'ively to assess soil 
for the LEKR cleanup project. and groundwater impacts at L E m :  It may also - ' 

be used to furthei. ,evaluate the overall quality , 
As part of the LEHR cleanup project, Dames & , and reliability of the CEP results. . . 

-Moore personnel visited and audited CEP three ' . 
times between 1990 and ~ 9 9 3  to evaluate CEP's 
sample handling, analytical, .and QA procedures. 
The audits evaluated analytical processes, instru- 

. . . ment calibrations, sample handling procedures, 
and data management. ~ & e d  on these audits, 
CEP methods and procedures were in ,full com- 
plidnce'with EPA's recommended QA practices. 

For reasons unrelated to the allegations, Dames 'To obtain a copy 6f the written report describing 
& Moore began sending LEHR samples to a new 

' 

, the CEP evaluation for LEHR, please contact 
laboratory, Lockheed Analytical Services, in late Jim ~ittlejohh at DOE Oakland Operations 
1993. Lockheed participates in a QA program , Office (510-637-1526) or Julie McNeal at UC 
with EPA to demonstrate that it can produce ac- Davis (9 16-752-3575). 

. curate and valid results, and EPA auiijts this, - 
laboratory as well. 

April 1995 
g \wp\at\c€Q fs , 



U.S. DEPARTMENT OF ENERGY UNIVERSITY OF CALIFORNIA, DAVIS 

LEHR Remedial Investigation/Feasibility Study (RI/FS) 

WHAT: research facilities. A few residences and private 
farms are located to the south of LEE& on the 

Work is currently in progress at the former Labo- south side of the creek. 
ratory for Energy-Related Health Research (LEHR) 
site at UC Davis to determine the environmental 
impacts from U.S. Department of Energy-sponsored RI/FS PROCESS: 
research activities at L E m .  For over 30 years, 
scientists studied the long-term health effects of A remedial investigation/feasibility study (RI/FS) is 
radiation on laboratory animals at the site. Also a two-part formal process for performing site 
located at LEER are low-level radioactive waste assessment and cleanup activities ,according to strict 
burial areas and an inactive campus landfill, which EPA requirements. These requirements are set 
UC Davis has also been investigating for environ- forth in ,the Comprehensive Environmental Re- 
mental contamination. These investig~tions have - sponse, Compensation, and Liability Act of 1980 
shown that some low-level radioactive materials and (CERCLA), as amended by the Superfund Amend- 
chemicals are present in shallow groundwater under ' ments and Reautho~ization Act of 1986 (SARA). 
and adjacent to LEHR afid in soils at the site. The RI examines the nature and extent of contami- 

nation at the sire, and the FS identifies and evaluates 
Throughout the investigations, DOE and U C  Davis alternatives for cleanup. 

I .  
have coordinated their acrivities and worked closely 
with various state agepcies. In May 1994, the The key steps in the RVFS process are shown 
federal Environmental Protection Agency @PA), ' below. Phrases in italics are the official names of 

, which has also been reviewibg the results of the these steps. 
investigations since 1989, placed E H R  on the 
National Pridrities List (Superfund) because of Identify the are? of investigation 

) 

contaminants detected in groundwater and the 
potential threat of the contaminants to public health Collect environmental data from these areas 

> > and the environment. (remedial investigation) 

To follow up on the initial findings, and in antici- Analyze the data to determine what effects 
pation of being placed oa the Superfund list, DOE there might be from residual contamination 
and UC Davis had previously determined that to human health or the environment (risk 
additional information was needed to further identi- assessment) 
fy in greater detail possible sources of contamination 
and evaluate cleanup options. This assessment, Determine, evaluate, and test possible 
called a "Remedial InvestigatiodFeasibility Study," cleanup options based on results of the risk 
is required by the EPA for sites placed on the assessment (feasibility study) 
Superfund list. 

Reach agreement with regulatory agencies 
regarding cleanup methods and cleanup lev- 

LOCATION. els (record of decision) 

LEHR is located about one mile south of the main Design the actual cleanup systems (remedial 
UC Davis campus, on the east side of Old Davis design) 
Road, just north of the South,Fork of Putah Creek. 
A levee separates the southern boundary of the site Implement the cleanup plan (remedial ac- , 

from Putah Creek. Occupying approximately 15 tion) 
acres, LEHR is surrounded by various campus - 



RI/ES at LEHR: for the same constituents as groundwater. 

The first RI/FS activity, which is planned to begin Vegetation and wildlife at and near the site will also 
in Fall 1994, $ performing the remedial in- be evaluated as necessary to characterize potential 
vestigation (R.9. At LEHR, the RI has been divided irnpacrs to the local ecology. In addition, air s ~ m -  
into a number of tasks designed to evaluate the piing, designed to monitor worker and public health 

I 
impacts of past site activities on soil, water, vegeta- during the RI, will also be performed. 
tiodwildlife, and air. These tasks have been I 
described in detail in a draft work plan that has Throughout the RI, sample collection and analyses 
been submitted to various regulatory agencies for will be performed according to strict EPA quality 
review, The work plan also includes information on assurance requirements and applicable federal and 
the measures that will be taken to ensure worker state health and safety and environmental regula- 

I 
and public health and safety during the actual field tions. 
work. Copies of the final work plan will be avail- 
able for public review at Shields Library at UC During the RI, the data will be constantly evaluated 
Davis and the Davis Public Library. to determine if mare informat'lon is needed to 

I 
perform the risk assessment or develop the feasi- 

During the RI, soil samples will be collected and bility study, Should significant changes be needed 
analyzed from these areas: regarding the kind of information collected or the 

I 
way it is collected, thise changes will be discussed . DOE low-level tadioactive waste trenches with the appropriate agencies, and the work plan 1 

I. radium-226 treatment systein ' will be modified as necessary. 
strontium:90 treatment system ("Iinhoff") 
old domestic septic tanks . former outdoor qhemical dispensing (areas NEPAICEQA: I 

, . ditdoor dog pens 
UC Davis low-level radioactive waste trenches Environmental review and disclosure laws apply to  

* r inactive aUC Davis landfill ,DOE and UC Davis RL/FS activities. Both DOE I 
and UC Davis have prepared appropriate documents 

< Various methods will be used to collect samples int,ended to satisfy National Environmental P6licy 
from thee  different areas. A soil gas survey will be Act (NEPA) and California Environmental Quality I 
performed and other special iristruments will be Act (CEQA) requiretnents. Additional documenta- 
used to delineate areas requiring further inves- tion will be prepared as needed for cleanup activi- 
tigation. Soil samples will then be collected from ties. 
these areas by boring holes with a drilling rig or I 
excavating small sections with a backhoe. The 
samples will be analyzed for metals, organic and COMMUNITY INVOLVEMENT: . 
tnorganit chemicals, pesticides, and radioactivity. 

Community involvement and participation in the 
I 

Groundwater under and adjacent to the site will W F S  is a vital part of the process and is also man- 
'continue to be tested using existing monitoring dated by EPA. DOE and UC Davis will continue 
wells. In addition, cone penetrometer and hydro- to hold public meetings and provide informational 
punch testing, which gllows water samples to be materials. In addition, a revised Community Rela- 

1 
collected from a predetermined deptk without the tions Plan, updated to reflect specific EPA Superf- 
need for drilling a monitoring well, will also be und requirements, is also being prepared. I 
performed. The hydropunch information is highly 
useful for determining the best location to install 

-new monitoring wells. As with the soil samples, SCHEDULE: I 
water will be tested for metals, organic and inorgan- 
ic chemicals, pesticides, and radioactivity. Other Pending availability of funds, the 5WFS is anticipat- 
tests will be performed on groundwater to deter- ed to be completed in less than 3 years. A detailed 
mine physical characteristics such as flow rate. schedule will be negotiated between DOE, UC 
Additionally, stormwater from the site and water Davis, and regulatory agencies as part of a formal 

I 
from the South Fork of Putah Creek will be tested agreement between these entities. I 



- - - -- - - - - - - 

1 DOE disposal trenches and chemical dispensing area 
2 Radium-226 treatment system 
3 Strontium-90 treatment system 
4 Dog pens and chemical dispensing area 
5 Inactive UC Davis landfill units 
6 UC Davis disposal trenches 
7 Old domestic septic tanks 
8 Surface water 

Groundwater (not shown) 
Air/Vegetation (not shown) 

LEHR RI/FS 
AREAS OF INVESl'lGATlON 

I 





U.S. DEPARTMENT OF ENERGY UNJVERSITY OF CALIFORNIA, DAVIS 

Decontamination and Decommissioning of LEHR Imhoff Building To Begin 

OVERVIEW IMNOFF BUILDING D&D PROCESS 

As part of its continuing effort to clean 6p a former Prior to finalizing the plans for the Imhoff D&D, 
research facility located at UC Davis, the U.S. De- DOE performed an assessment pursuant to the 
partment of Energy (DOE) has finalized plans and National Environmental Policy Act (NEPA) to 
will soon begin the decontamination and decommis- evaluate potential impacts to the public and the 

. sioning (D&D) of a special treatment facility environment from the planned D&D activities. 
("Imhoff Building") that was used to process radio- From the assessment, DOE .determined that the 
active waste at the Laboratory for Energy-Related Imhoff D&D was eligible for a NEPA Categorical 
Health Research (LEHR), where for more than 30 Exclusion. 
years scientists studied the long-term health effects 
of radiation on laboratory animals, DOE has contracted Battelle Pacific Northwest 

Laboratories (PNL) to manage the site cleanup and 
Fram 1961 t~ 1987, laboratory animals (primariiy oversee the Imhoff D&D. IT Corporation, based in 
beagles) housed in Animal H~spital 1 (AH-1) were Martinez, Calif~rnia, has been selected by PNL to 

, fed strontium 90 to study the long-term effects of perform the actual D&D work. All activities will be 
exposure to this radionuclide, a component'of radio- performed according to a work plan that has been 
active fallout. Excreta from fhe animals and wash 

' 

reviewed and approved by DOE and UC Davis. 
water from the animal cages in AH-1 were dis- 
charged to the Imhoff Building through a special The first step in the process will be the construction , 

drainage system that was separate from the domes- of a containment structure to enclose the entire 
tic sanitary sewage system at LEHR. The waste- building and surrounding area to assure that any' 
water was processed through A series of under: radioactive or chemical contamination is successfully 
ground holding and settIing tanks and 'ion-exchange contained during the aperation. Access to the . 

, columns to remove tlie strontium 90. 'The treated contaihmknt structure will be limited to personnel 
, ' effluent was then discharged to a leachfield. directly involved in the actual work. Removal of all 

< 3 '  

building contents and _demolition of the building 
During the project, water and sludge from the tanks - itself will be performed in the\ containment strFc; . 

I \ were removed periodically and disposed off-site. In . ture. All wastes from the project 'will be packaged , 

1991-92 the remaining sludge was removed, solidi-, on-site and shipped to the DOE Hanford waste site ' 

fied, and transported to a DOE-licensed disposal I .  in Richland, Washington, according to applicable 
site in Hanford, Washington. With the removal of federal and state regulations. 
the sludge, the Imhoff Building itself, ventilation, 
plumbing, and ion-exchange treatment equiphent' , To isolate and prevent contaminants from being re- 

* ,  
are now ready for D&D. After evaluating potential leased to the environment, engineering controls, 
D&D options, DOE has determined that demolition such as High-Efficiency Particulate Air (HEPA) fil- 
of the Imhoff Building is the best alternative be- ters will be used. Throughout the operation, exten- 
cause of its age and condition. In addition, more sive monitoring both inside and outside the contain- * 

extensive soil testing under and around the under- 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 
very limited, and removal of the building will enable environment occurs. To further ensure the safety of 
personnel collecting soil data to do so more safely workers, personnel will be required to wear radia- . 

1 

and efficiently. tion detection badges and appropriate protective 
clothing during the activity. 

LOCATION Demolition of the building is expected to take 
approximately 6 months, Afterwards, the area will 

Located approximately one mile south of the main be checked to ensure there is no radioactivity above 
UC Davis campus on Old Davis Road, the LEHR haturally occurring levels, and the containment 
site covers 15 acres and is surrounded_ by scattered structure will be removed. The empty underground 
campus research facilities and private farms. The tanks and surrounding soils will then be further 
Imhoff Building is located on the west side of evaluated and remediated as necessary as part of ' - 

LEHR between Animal Hospitals 1 aad 2. other site cleanup activities. 
\ 

June 1994 

< ,  
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U.S. DEPARTMENT OF ENERGY UNIVERSITY OF CALIFORNIA, DAVIS 

Decontamination and Decommissio~ng of LEHR Animal Hospitals 

OVERVIEW SAFETY AND ENVIRONMENTAL PROTECTION - 

In October 1.993, the U.S. Department of Energy Prior to the start of this activity, an Environ- 
. complered the D&ofitamihation'and Decommis- mental Assessment was prepared and approved in 

sioxiing (D&D) of two Animal Hospital buildings - 1992. Potential impacts to the public and the 
- (AH-1 and AH-2) at the-f~rmer Laboratory for environment were evaluated, and a "Finding of 

.Energy-related Health Research (LEHR) site on No Sig~lificant Impact" (FONSI) was issued. 
the UC Davis campus. Research was conducted Federal and state safety guidelines were clearly 
in the Animal Hospitals from 1958 through 1989, followed during the Building restoration. High 
fobsing on the long~term hedth effects of low- , standards of safety and worker protection 

I , ' level radiation exposure in beagles. The AH4 resulted in an excellent safecy record. 
and AH-2 D&D effort was a major component 

I <  of the LEHR Environmental Restoration Piojea, Care was taken to assure that contamiAation 
which continues at the site. Throughbut the . within the buildings was successfully contained - 
D&D, project goals have fokused on restoring during the removal operations. The buildings 

> A 
the buildings to a condition that will' permit we;e isolated from the externall environmefit z 

transfer qf ownership tb UC Davis. A fidal , wkh e~girieering controls, such as High Efi- 
verification that AH-1 and AH-2 are free of ciency 'Particulate ,Air (HEPA) filters, sided 
contamination will be performed by an indipen- plastic tentings both for h e r  building surfaces ' , 

'dent contractor. This will allow release of the and for specific work areas, negative pressuriza- 
' 

buildings to UC Davis for unrestricted use. tion of work areas, controlled access to buildings, 
- and exit survey ch&kpoints. To assess the . 

LOCATION effectiveness of controls, routine breathing zone 
. \ 

' air sampling and ventilation stack sampling were 
Located approximately one mile south of the conducted throughout D&D work. 
main UC Davis campus on Old Davis Road, the 
former LEHR site occupies 15 acres surromdeh HAZARDOUS WASTE MINIMIZATION 
by scattered campus research facilities and private 
'farms. AH-1 and AH-2 areaear the western site Hazardous waste minimization during the AH-1 
boundary (see' map on back). and AH-2 D&D was consideked a success in both 

- cost reduction and preservation of valuable 
PROCESS - landfill space. A significant decrease in volume 

of hazardous waste was achieved with implemen- 
The focus of the AnJmal Hospital D&D was the tation of an effective waste dnimization 
elimination of any remnants of low-level radia- program. Materials, including fixtures and cage 
tion from the buildings. This involyed ;emoval' rubble, were surveyed for coitamination after 
of animal cages, plumbing and heating systems, removal. This facilitated segregation of clean vs. 
ventilation and air-conditioning (HVAC); build- . contaminated waste permitted' recycling of 

-ing fixtures, and1-walk-in friezers: Miterials uncontaminated materials. In, addition, a 
containing asbestos in floor coverings and insul-2 shredder and compactor were used to reduce the 
ation were also removed as needed to provide volume ' of hazardous .waste by nearly 50%. 
access to the ventilation systems and to the drain- These efforts resulted in a project savings of 
age systems (including pipes below the floor $870,000 in waste disposal costs. 

- surface). - 









U.S. DEPARTMENT OF ENERG-Y UNIVERSITY OF CALIFORNIA, DAVIS 

I 
Phase II Site Characterization Results 

Laboratory for ~nergy-Relatkd Health Research 

WHAT: from off-site UC Davis property to provide a means 
of comparison. 

As  part of its efiort to assess the extent of epviron- 
mental contamination @om a former research project To evaluate potential environmental impacts on water, 
located at UC Davis, the U.S. Department of Energy: DOE tested groundwater under the site and surface 
(DOE) has been.testing soil and water under and water from the South Fork of Putah Creek. During 
adjacent to the Laboratory for Energy-Related Health the Phase I1 investigation, DOE installed 10 
Research (LEHR) facility for possible chemical and monitoring wells -in order to collect groundwater 
radioactive contamination. DOE began the soil,' , samples. Seven of the wells are approximately 70 - 

feet deep ("shallow wells"), and thiee are, groundwater, and surface water investigation ("Phase , 
, I1 site characterization") in J&U+ 1990 to follow up ' approximately 120 feet deep ("deep wells"). 

'on the results of a study that began in 1987. Details fnstallation of these new wells increased the 
of the' Phqe 11 study, which was completed in monitoring network at LEHR to 23 wells. 

I Novelhber 1991, have been codpiled into a ' , ~2.0undwakr samples were collected and analyzed on 
comprehensive report, Phase IISite Characterization a qtlherly bgis. DOE also collected water from the- 
Report: LEBR Emifonmental Ristoration, soon to be South Fork bf Putah Creek upstream and downstream 
issued by DOE. - f f ~ m  the LEHR site on ,a quarterly basis as part of the . 

Phase I1 study. ~dditional. hydrologic testing was , 
> ,  

DOE and UC Davis have been working closely with ' 
* 

f conducted to l e m  more abaut groundwater flow 
I the California D e p m e n t  of Health Services andthe - ' hnder and near the site. Soil and water samples were 

Regional Water Quality Control Board on , the ' tested for drganic and inorganic chemicals, metals, 
pesticides, and radioactivity by certified laboratories . investigation. 1 

according t o  U.S. Envir~nmenfal protection Agency , 

LOCATION: or other approved procedures. 

LEHR is located about one mile'south of the main ' , - An inactive campus landfill and low-level radioactive 
UC Davis campus, on the east side of Old Davis yaste burial trenches are also. present at the site. 
-Road, just north of the South Fork of Putah ~rekic. A . Although tW waste burial areas were not specifically 
levee separates the southern boundary of the site from included in the Phase II study, DOE arid UC Davis 
Putah Creek. Occupying approximately 15 'acres, have been investigating them. Further smdies .are 
LEH& is surrounded by various cawpus research- planned for'these areas. 
facilities. A few residences and private farms are 

" located to the south of LEHR on the south side of h e  , - 
creek. RESULTS OF THE PHASE I1 STUDY: 

. Hydrogeologv 
, PIUSE 11 SITE CHARACTERIZATION , 

, -  

I ' PROCESS: - . Subsurface materials LEHR consist of layers of 
sediment$. The upper zone consists of about 80 feet 

The Phase I1 study was desi&ed to investigate of clay and fine sands. Underlying this is a sand and 
specific areas at LEHR. These areas itlcluded outdoor gravel zone, which ranges fiom 80 to 140 feet deep. 
dog pens, areas adjaceni {o -former special wqste Additional clay and sandgravel units are known to 
treatment facilities (strontium-90 leachfield qnd exist below these two zones, but they have not yet 
radium-226 seepage- pits), and former outdoor been thoroughly investigated as part of the LEHR 
chemical storageldispenshg areas,, Over 200 soil cleanup project. The groundwater level beneath the . 
samples were collected from these areas as well as site varies from 40 t~ 65 feet deep, depending on the - 

season. Groundwater flows predominantly toward the 



northeast at the LEHR site. Prior lo  this study, it was planned to determine , whether the metals in 
thought ttiat the clay and sandgravel zones were not groundwater at LEHR are naturally occurring, are the 

, connected hydrologically, but the results of the Phase - result of geochemical processes in the soil, or are the 

I 
I1 investigation indicate that they are. Data from the result of past activities at the site. - 
Phase I1 study also indicated that the South Fork of< I 
Putah Creek, which flows eastward, recharges the Small amounts of various chlorinated pesticides such 
water table under the LEHR site. This means that as aldrin, dieldrin, heptachlor, and others were 
groundwater fiom the LEHR site does not flow into aetected sporadically in some wells. Chlordane was 
Putah Creek, but away from it. not detected in any of the samples. The,presence of 

1 
pesticides in groundwater in the Davis area is pot 

Soil unusual, and additional data will be needed to 
det&mi& whether LEHR is the only source of these 

I 
Metals were detected in soils across the site. In compounds. 

' getleral, the amounts measured were similar to what 
is found naturally in the soil in the Davis area. No- - Nitrate was detected in several monitoring wells at the ! 
significant levels of organic chemicals were detected . site. In many cases, the concentrations were above 
in soil samples. Elevated levels of chlordane, which , the drinking water standard. Other possible sources 
was used to treat the dogs for fleas, were f ~ u n d  in of niwte,, such as wastewater effluent ind regional 
some soils in the outdoor dog pen areas. Low ,levels agricultural praeti&s, must be further evaluated to , 

I 
c of nitrate were detected in on-site soil. samples, but , . , determine whether LEHR is the only source of the 

I Were similat to offcsite samples. Low levels of . nitrate in groundwater. 
tfitiim, strontium 90, and radium-226 were detected 

- ,  in some soil samples aollnted fioG, .the area$ . ~r i t ium was deteited qohsistently at levels above the , , 

1 
investigatid. Further work is pl-ed to determine drinking water standard i'n bn on-site shallow well . ' I 

. . how,these levels compare to levels in off-site soils. , next to former. radioactive waste burial 'trenches. , 

. - Lesser amounts (below the 'drinking. water standard) 
Groundwater of tritium A d  carb'on 14 were detected in qri adjacent 

- 85-foot well. Trace amounts of tritium were detkted , I 
Several organia chemicals have been detected in sporadically in other Shallow wells, SmaH amoimts of , 
groundwater at the LEHR site. , High levels of strontium 90 were detected sporadically, but the.levels 
 chloroform have been detected consistently in an on- , did not exded the '&inking water standard. Radium 
site shallow well adjacent to one of UC Davis' 226 was not detected in any groundwater samples. 
inactive campus landfill units. Other organic 

I 
compounds such as 1,l -dichloroethane, 1,2- 
dichloroethane, and 1 , 1 -dichloroethylene have also ' Syrfae ,Water ( S w h  Fork of Putah Creek) 
been detected consistently in the same well but at 

' 
1 

: much lower concentrations. Concentrations of these Some organic chemicals and i>esticid& were detected 
four organic chemicals exceeded drinking water 

' 
in surface water samples collected both upstream and 

standards. Other organic compounds have bee? dowristream of LEHR., Small amounts of metals such 
detected sporadically at very low,levels in other wells as antimony, barium, hexavalent chromium, (lead, 

1 
at the site. The levels of these compounds have not thallium, and zinc were detected in upstream and 
exceeded drinking water standards. ' - downstream samples. Nitrate was detected donsistently 

1 
I 

in upstream and downstream samples. In a few cases, 
In general, the concentrations of metals detected in levels of some of these compounds exceeded drinking 
the on-site shallow and deep monitoring wells ate water sthdards. Since the South Fork of Putah Creek I 
similar to those found in off-site wells. receives water fiom many upstream sources, 
Concentrations of antimony and thallium exceeded additional tests will be .necessary to determine what 
drinking 'water standards a few times. Hexavalent 

' 
effect, if any; the LEHR site has had on the chemical 

chromium (a form of chromium) was detected quality of the creek and the significance of those 
! 

consistently in most sampling rounds in several , chemicals whose levels exceeded drinking water 
' shallow wells. In many of these wells, the Ievel'oS standards. 'Tritium, carbon 14, and strontium 90 were 

hexavalent chromium exceeded the drinking water . detected sporadically in surface water samples. None I 
standard for total chromium. Since chronlium and of the levels exceeded drinking water standards. 
other metals occur naturally in soil, hrther studies are , I 







September 11, 1991 
Contact: Carolyn Owen 

(916) 752-3572 
or Karen Watson 
(916) 752-9842 

TRACES OF RADIOACUW MATERIAL 
REPORTED IN GROUNDWATER NEAR LEHR SITE 

I 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 the 15-acre site, according to an environmental consulting company hired by UC Davis. 
I 

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 

I contamination as part of ongoing environmental assessment and cleanup of the former Laboratory 

for Energy-Related Health Research. 

The tritium, identified but not confmed at two test spots on private property rouphly 

1,500 feet from the edge of the nrral LEHR site, was in concentrations well within acceptable 

levels set by drinking water standards and poses no health threat to the public. Drinlcing 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 

confm 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 fm Dames & Moore. Using a relatively new technology called 
I 

hydropunching to screen for potential test well sites, workers performed 25 hydropunch tests 

(generally 75 feet to 95 feet deep) in locations around the border of the LEHR site. The results are 

the first indication that radioactive material in higher than naturally occurx-ing concentrations may be 
I 

in groundwater off the campus property. 



2-2-2 LEHR Groundwater 

Levels of tritium higher than the natural background levels of 100 picocuries 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 southern edge, two water samples 

showed tritium concentrations of 1,517 picocuries and 930 picocuries. Several hundred feet 

northeast of the site, on campus property, a water sample 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 multiyear 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 

campus sanitary landfill, closed in 1966, and several inactive disposal sites for low-level 

radioactive wastes, which the campus and LEHR used until 1974, according to regulations. I 
I 

Extensive soil 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 1 
I 

finding elevated levels of nitrates, the trace metal hexavalent chromium, tritium, carbon 14 and 

organic chemicals in test wells on the LEHR site. 1 
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 
i 

supplying these neighbors with drinking water since 1989. ! 
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 waste disposal sites, ! 
according to Owen. She said it is doubtful that the tritium came from past research activities at the 1 
LEHR site itself, since LEHR research involved the use of different radioactive materials, ' 

I 

strontium and radium. 

Working with the Regional Water Quality Control Board and state Department of Health 
I 

Services, the campus will continue conducting tests to identify and map any groundwater I 
contamination from the inactive l a n m  and disposal sites, according to Owen. The assessment is 

expected to be completed by the end of 1992. I 
- 

-kw- 1 



August 26, 1991 
Contact: Carolyn Owen 

(916) 752-3572 
or Karen Watson 
(916) 752-9842 

I 

EDITOR'S NOTE:+ Reporters interested in filming the operation may want to wait 
until setup is completed and pumping and packaging 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), 
I the sludge generated by the waste-processing systems was removed from underground storage 

tanks when necessary and shipped to a licensed radioactive waste site. This disposal operation will 

clear the tanks of what remains. 

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 1 
months to a DOE low-level radioactive waste disposal site in Hanford, Wash. i 

The estimated cost for treatment, packaging, shipping and disposal of the low-level 

radioactive waste is $1.2 million. 1 
1 
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WHAT: 

Phase I1 Site Characterization Results 
Laboratory for Energy-Related Health Research 

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 11 site characterization") 
in January 1990 to follow up on the results of a 
study that began in 1987. Details of the Phase 11 
study, which was completed in November 1991, have 
been compiled into a comprehensive report, Phase 
IISite 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 Qualit) 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 I1 SITE CHARACTERIZATION 
1 PROCESS: 

The Phase 11 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-% seepage pits), and former outdoor 

, chemical storage/dispensing areas. Over 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 11 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 I1 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 I1 study, DOE and 
UC Davis have been investigating them. Further 
studies are planned for these areas. 

RESULTS OF THE PHASE I1 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 
knowb 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 simd/gravel zones were not connected 
hydrologically, but the results of the Phase I1 
investigation indicate that they are. Data from the 
Phase I1 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 miaswed 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,l-dichloroethane, l,2- 
dichloroethane, and 1,l-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 off-site 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 p l a ~ e d  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 signif~cance 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 thae 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 landJiII 
and several former disposal areas for low-level 
radioactive wastes. DOE and UC Davis have been 
invatigating groundwater and soil in these areas for 
contamination since 1987. 

DOE3 assessment and cleanup activities at LEHR are 
estimated to cost $33 million. Some activities have 
already been completed, and the cost and plans for 
fitture activities will be determined once the 
assasment is completed, in 1995. 

Wary apb ~a,cription of LEHR 

Located about a miler&uth of the main UC Davis 
*pus, LEXR occupies 15 acres surrounded by 
campus research faciIities.8nd private land. A levee 
along Putalj Creek borders L q  to t4e south. The 
Site itse~fl'now called the &sti*e of 'foxicology and 
Environmental ~ealth,' Ii& outlidor dog,kedneh and 
16 buildings, 11 of which house active research 
programs aud require no treatment or removal of old 
L&HR research wastes. 

UC-Dayis OMS the LEHR land and 1-s the site to 
DOE, wbich built 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 fiom the 1940s 
until the mid-1 960s 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 195 1 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 
arrimals wen expused to cobalt 60 radiation. 

Research at LEHR has focused on: 

m understanding better the effects of exposure to lout- 
level radiation on the skeleton and its bfobd- 
forming +nstitutnts; <+-+: 

investigating 6e'behavior of certain bone-seeking 
radioa&ire materials; 
studyidg the beagle as an experimental animal 
model; 

r exploring how low-]&el radkion trigg& and 
affects the fbnation of wars pnd development' 
of leukemia; and 

m developing effective ways to use results gathered 
from animal'sbdies to assess ri&.s'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 strontiumlradium 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 strontiunlradium 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 also 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. 

Approximately 34,000 gallons of low-level radio- 
active water and sludge from underground t a n k  
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 
Elecmc 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) 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 
radioactivity 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 lmhoff 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 
deteited ' in sa'mgles collected upstream and 
downstream of LEHR. Contamination from LEHR is 
unlikely since 'the creek supplies water to, rather than 
draws wher from, shallow groundwater in the area. 
In soil testing, low levels of nitrate, a few VOCs, 
chlordane, radionucfides such as strontium 90, radium 
226, tritium, and sevpral trace metals have been 
detected. Further work is necessary to det&mine* 
whether the levels exceed background levels. A more 
extensive water and soil study, called a remedial 
investigation/feasibility study, is scheduled to begin in 
early 1994 and is expected to .be completed by 1995.. . . 



November 1,1993 
Contact: Roger Liddle, DOE 

(510) 637-1641 
or Karen Watson, News Service 
(916) 752-9842 

UPDATE MEE T IN G SCHEDULED FOR 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 meeting Tuesday, Nov. 16. 

The update meeting, part 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 near the Hutchison Drive entrance to campus. Free parking passes 

will be available at the parking lot entrance. 

Comments and questions from members of the public are welcome. 

DOE has made substantial progress in its environmental assessment and cleanup at the 

former DOE-funded Laboratory for Energy-Related Health Research, where for more than 30 

years research focused on the long-term health effects of exposure to low-level radiation. 

In recent 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 cleanup before their expected transfer 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 past 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 costing 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 nearby campus - 

N E W S  SERVICE * 334 Mrak Hall * University of California * Davis, CA 95616-8687 * (916) 752-1930 

P L E A S E  R E C Y C L E  
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sanitary landfill, closed since 1966, and in several adjacent low-level radioactive waste burial 

areas. The campus and LEHR deposited wastes in the burial areas until 1974. 

The study, called a remedial investigationjfeasibility study, is expected 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. 





WHERE DO 1 GFT MORE I ~ R M A ~ O N ?  
To get additional idonnation, plurc: 

CALL 
LEHR Roger Liddle/Salern Attiga 
Idormation Line DOE Project Manager 
(916) 752-8351 (916) 752-5459 

OR 
WRm 
LEHR Cleanup Project 
Old Davis Road 
Mail Stop: ITEH 
Davis, CA 95616 

COPES OF INFORMATION RELATING TO THE 
LEHR CLEANUP PROJECT ARE AVAILABLE 

FOR JUWEM' 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 956 16 
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Cobalt 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 
CO-60 source is housed in a building located on 
the southeast comer 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 General 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 unnecessary 
radiation exposure occurs. 



WHERE DO I GET MORE INFORMATION? 
To obtain additional information, please: 

CALh 
LEHR Roger LiddleISalem Attiga 
Info Iine DOE Project Manager 
(916)752-8351 (916) 752-5459 

OR 
WRITE: 
LEHR Cleanup Project 
Old Davis Road 
Mail Stop: llTS 
Davis, CA 95616 

COPIES OF INFORMATION RELATING 
TO THE LEHR CLEANUP PROJECT 
ARE AVAILABLE FOR REVIEW AT: 

UC Davis Shields Libraw. Reserve Desk 
University of California 
Davis, CA 95616 

LEHR SITE MAP: 

I 0 

!----I 
\. 

\. 

M IU. h ,P+.o.h"t. lMhl 
NORTH LEVEE ROAD 

p o r n  DAVIS ROAD PUTAHCREEK 

(916) 752-1UM 
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 



chemical quality of the creek and the si@cance 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: 

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, catled a 
"Remedial Investigation/Feasibiity Study (RI/FS). 
Information from the RI/FS will be used to develop 
the plans to clean up the soil and groundwater as 
necessary. 

As noted, more data is needed to adequately 
evaluate some of the findings of the Phase I1 study. 

m 
_ _ _ - - \  EXPLANATION 

\ __-_------ r;--- -----,--------- 1 Dog pens 

\ 2 Slrontium-90 leachfield 
\ 3 Rad~um-226 seepage p~ls 

4 Former soulhwesl chemical dispensing area 

5 Former nonh chem~cal dlspenslng area 

\ Groundwater monitoring wells 

Appfox~male Extent of Landl~ll 
O~sposal Cells 

- - - - - - - - .. 
s 

, Ifradialton I 

south Fork of Putah C15ek Levee Road 

LEHR PHASE 11 SITE CHARACTERIZATION 
AREAS O F  INVESTIGATION 



FOR MORE INFORMATION: 

Call: LEHR Information Line 
(916) 752-8351 

Roger Liddle, Project Director/ 
Salem Attiga, Project Manager 
(916) 752-5459 

Write: LEHR Cleanup Project 
ITEH 
UC Davis 
Old Davis ~ o a d  
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 



November 18,1991 
Contact: Steve Eckberg 

(9 16) 752-4939 
Ed Bailey 
(9 16) 322-3482 
or Karen Watson 

NEW TESTS SHOW NO RADIOACTIVE 
C O N T A W O N  IN GRQLINDWATER NEAR L m  SITF, 

DAVIS, Calif, - No radioactive contamination was found in a second round of groundwater 

testing near a former University 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 of 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 fmt round of testing, according to Steve Eckberg, who oversees UC Davis 

environmental assessment and cleanup operations under way at LEHR. The two tritium 

measurements - which were 13 and 21 times below the level set as the drinking water limit - could 

have been in error by as much as 50 percent, because of the nature of the tests. 

' m s  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 contamination had been found, it would have been the first time that radioactive 

material in higher than naturally occurring concentrations was identifed in groundwater off campus . 

The Sacramento office of the consulting fm 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 "punch" 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 monitoring 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 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. 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. 

Extensive 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. Since 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. 

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. 

In the second round of testing, 23 samples 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 private property and one on the 

LEHR site). The state Department of Health Services analyzed the extra samples, and the 

university's consultant handled samples from all the locations. 

With the exception of the tritium, the second round of results was similar to those in the 

first round of testing, with 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 health branch of the state Department of 

Health Services, the state found no tritium above natural background levels in the samples state 
- 

workers tested. 
-kw- 
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8801 FOLSOM BLVD., SUITE 200, SACRAMENTO, CALIFORNIA 95826 
(916) 387-8800 FAX NO. (916) 387-0802 

November 14, 1991 

University of California 
Office of Environmental Health and Safety 
Davis, CA 95616 

Attention: Ms. Carolyn Owen 

RE: Results of Rerun 
Analvsis for Carbon-14 

Dear Ms. Owen: 

The result of a rerun analysis of a groundwater sample collected during second-round 
CPTIHydropunch investigation is presented below. The sample that was analyzed was HP-37-71 which 
initially had a reported Carbon-14 result of 545 +I- 334 picocuries per liter (pCiIl). 

Reanalysis of this sample following a bicarbonate precipitation preparation technique yielded a 
result of less than the detection limit of 500 pCifl, 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 , , 

Jim Brake 
Project Manager 

OFFICES WORLDU'IDE 



UCDAVlS January 24, 1992 
Contact: Roger Liddle 

(5 10) 273-625 1 
or Salem Amga 
(916) 752-5459 
or Karen Watson 
(9 16) 752-9842 

EDITOR'S NOTE: Reporters interested in filming 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 packaging of approximately 34,000 gallons 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 complete, and 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 Energy 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 transported to the DOE low-level radioactive waste disposal site in 

Hanford, Wash. An additional 300 drums and two, 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 environmental and safety guidelines. 

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 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 

underground 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 

The concentration of radioactivity in the sludge and water is very low. It consists mostly of I 
about 200 millicuries of strontium 90 and about 4 millicuries of radium 226. 

Treatment and packaging of the sludge began in late September, when the South Carolina- 1 
based DOE-contractor Chem-Nuclear Environmental Services Inc. set up operations along the 

1 
western edge of the 15-acre LEHR site. I 

The estimated cost of treatment, packaging, shipping and disposal of the waste is $1.2 , 

million, which is being funded by DOE. 



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 from Harjng Hall on the campus. 

As you can tell from the document, the next cleanup phase at the 
15-acre Laboratory for ,gnergy-Related Health Research (LEHR) site 
focuses on four buildings: Animal Hospital-1, 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 wel.1 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, 

LEHR Project Manager 
Environmental Restoration & 
Waste Management Division 

Attachment: 
As stated 



UCDAVIS July 27, 1992 
Contact: Roger Liddle, DOE 

(5 10) 273-625 1 
or Karen Watson, News Service 
(916) 752-9842 

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 sponsored 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. 

' I  

I (  
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 operations at the 15-acre site, where for more than 30 years research 

animals were used to study the 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 study 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 phase - required 

-more- 

NEWS SERVICE * 334 Mrak Hall * University of California * Davis, C A  95616-8687 * (916) 752-1930 



2-2-2 LEHR Meeting 

under the National Environmental Policy Act (NEPA) - DOE officials in Washington, D.C., 

have made a preliminary determination that the proposed cleanup in the next phase would not 

pose any significant environmental impacts as described by the federal guidelines in NEPA. 

Copies of the draft EA, along with other reports and information about the cleanup 

project at LEHR, are available at 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. 







U.S. DEPARTMENT OF ENERGY LTfWEIQSW OF CA.L,IFOWA, DAVE3 

Decontamination and Decommissioning of LEHR Animal Hospitals 

OVERVIEW 

In October 1993, the U.S. Department of Energy 
completed the ~econtamination and ~ecornmis- 
sioning (D&D) of two Animal Hospital buildings 
(AH-1 and AH-2) at the former Laboratory for 
Energy-related Health Research (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 Environmental Restoration Project, 
which continues at the site. Throughout the 
D&D, project goals have focused on restoring 
the buildings to a condition that will permit 
transfer of ownership to UC Davis. A final 
verification that AH-1 and AH-2 are free of 
contamination will be performed by an indepen- 
dent contractor. This will allow release of the 
buildings to UC Davis for unrestricted use. 

LOCATION 

Located approximately 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 private 
farms. AH-1 and AH-2 are near the western site 
boundary (see map on back). 

PROCESS 

The focus of the Animal Hospital D&D was the 
elimination of any remnants of low-level radia- 
tion from the buildings. This involved removal 
of animal cages, plumbing and heating systems, 
ventilation and air-conditioning (HVAC), build- 
ing fixtures, and walk-in freeters. , Materials 
containing asbestos in floor coverings and insul- 
ation were also removed as needed to provide 
access to the ventilation systems and to the drain- 
age systems (including pipes below the floor 
surface). 

SAFETY AND ENVIRONMENTAL PROTECTION 

Prior to the start of this activity, an Environ- 
mental Assessment was prepared &d approved in 
1992. Potential impacts to the public and the 
environment were evaluated, and a "Finding of 
No Significant Impact" (FONSI) was issued. 
Federal and state safety guidelines were clearly 
followed during the building restoration. High 
standards of safety and worker protection 
resulted in ao excellent safety record. 

Care was taken to assure that contamination 
within the buildings was successfully contained 
during the removal operations. The buildings 
were isolated from the external environment 
with engineering contr~ls, such as ~ i ~ h  Effi- 
ciency Particulate Air (HEPA) filters, sealed 
plastic tentings both for inner building surfaces 
and for specific work areas, negative pressuriza- 
tion of work areas, controlled access to buildings, 
and exit survey checkpoints. To assess the 
effectiveness of controls, routine breathing zone 
air sampling and ventilation stack sampling were 
conducted throughout D&D work. 

HAZARDOUS WASTE MINIMIZATION 

Hazardous waste minimization during 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 contamination afeer 
removal. This facilitated segregation of clean vs. 
cc~tz?li~2ted waste ar,d recyc!ing nf 
uncontaminated materials. In addition, a 
shredder and compactor here used to reduce,tke 
volume of hazardous waste by nearly 50%. 
These efforts resulted in a project savings of 
$870,000 in waste disposal costs. 
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United States Office of Solid Waste EPA520-F-92-001 
Environmental Protection and Emergency August 1992 
Agency Response (0s-51 OW) 

dEPA Superfund information Repositories 
and Administrative Records: 
Introduction for Librarians 

What ,is Superfund? 

In 1980, Congress passed the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA 
or Superfund). Thii Act authorized the U.S. Environmental Protection Agency (EPA) and the States to respond to 
threats of uncontrolled hazardous waste. CERCLAalso established a Trust Fund which EPAcould 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 authorities, EPA can 
compel potentially responsible parties (PRPs) to clean up sites orpay for the costs. When PRPs are unwilIing or unable 
to conduct or pay for the cleanup, money from the Trust Fund may be used. 

INTRODUCTION 

Members of the public play a central role in the 
Superfund program. EPA considers public input when 
making site cleanup decisions, particularly the Agenqf s 
selection of the response action for the site. This fad 
sheet d i i s e s  two features of EPA1s Superfund Com- 
munity Relations Program: the information repository 
and the administrative record. 

1. What is an information repository? 

An information repository is where current in fom-  
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- 

I ginning of site studies to provide the publicwith easily- 
accessible information. Repositories are established for 
all sites where cleanup activities are expected to last for 

I more than 45 days. Typical repository locations include 
public libraries or municipal offices. 

2. What is an administrative record? 

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, 
quitecften the administrative record willbe at the same 
location so that the public can access both. 

The administrative record is a specialized file contain- 
ling the information which was used to select the rem- 3. When does EPA establish the 
ledy at asuperfund site. Administrative records contain information repository? 

I technical reports specific to-each Superfund site, and 
key technical and administrative guidance for clean- EPA prefers to establish information repositories as 
ups. An administrative record must be available at early in the site cleanup process as possible and before 
every site to encourage public participation in the rem- technical activity begins. -The earlier the repository is 



clippings about the site and community reactions. A 
description of common documents can be found on I 
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- I 
tive record materials need to be clearly marked. 

established, the greater theopportunity 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. 

4. What does the information repository 
contain? 

The repository 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 Community Relations Coordinator 
(CRC) submits items of interest, such as newspaper 

5. Why should I be an informatior~ 
repository librarian? 

I 
The information repository is one of the best ways to 
involve the public in the site cleanup process. Because 

I 
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 

I 
facilitating meaningful public involvement in the site 
cleanup. I 
6. Where is the information repository 

located? I 
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 

I 
location is public accessibility. Whenever possible, 
repositories are located in buildings with photo- ( 
copying facilities, and are accessible for people with 
physical handicaps. In some cases, two repositories are 

I 
I 

General (e.g. Fact Sheets) 111 
Plus Site-Specific 4e.g. 
News Clippings, Community 
Relations Plan, and some 
technical reports) ' 
Superfund Materials II 

f Information Repository 



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, for example, 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. 

9. How is the information 
repository organized? 6% 

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. 

I 7. From whom do I get information to 
If the administrative record is included with the infor- 

put into the information repository? mation repository, documents should be marked as 
such and kept separate from the general materialsof the 

Most information will be provided by the EPA or the repository. During periods of high interest in the site, 
State CRC. You, as the repository librarian, and other EPA will readily furnish you with extra copies of re- 
members of the community, may also identify relevant quested administrative record documents. 
newspaper clippings or local publications for inclusion 
in the repository. You should confirm the appropriate- 10. what tirne commitment is -- 
ness of all materials with the CRC before actually plac- 
ing them in the repository. The administrative record involved in maintaining the 
has its own index; the Administrative Record Coordi- information repository/ -- 
nator (ARC) will supply all materials. administrative record? 

( 18. How do I maintain the repository? 

!Repository maintenance consists of the same routine 
you use to organize files or shelves for the public. It also 
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 

repositories and administrative records. 

Depending upon the reference system currently in place, 
it may take a few toseveral hours toset up the spaceand 
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 I 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 all members of thecommunity 
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 bf 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 complementary laws that establish waste 
management and cleanup programs for past and present 
disposal practices. These statutk 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 ( H E )  is a method used by 
EPA to evaluate potential risks to health and the envi- 

I 
I ronment by thereleaseof hazardoussubstancesata site. 

The HRS produces a site score (a number between 1 and 
100) which is the primary factor indeciding if a hazard- 
ous waste site should be placed on the National Priori- 

1 ties List (NPL). The NPL is a list of the most serious 
uncontrolled or abandoned hazardous waste sites iden- 
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 Program are typically included 
in information repositories. Press r&leases provide a 
record of activity at the site, and may document com- 
munity concerns 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 
to $50,000 to eligible groups living near Superfund sites. 
The recipient of a TAG award may hire a Technical 
Advisor, 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 oneTAG is available per 

Superfund site. A brochure briefly outlining the TAG 
program and 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. 

STANDARD ADMINISTRATIVE 
RECORD DOCUMENTS 

The Administrative Record evolves over time, and docu- 
ments are added corresponding to site activities. These 
documents will be used as the basis for selecting the 
removal action or the site remedy. Until the final 
decision document is signed, there is no complete ad- 
ministrative record for a site. The "administrative record 
file" refers to thedocuments as they are being compiled. 
The record file must be made available 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 
planning information in the CW is deriveh from inter- 
views with members of the local community. CRPs are 
prepared 'for all Superfund actions lasting longer than 
120 days. 



Administrative Order on Consent (AOC) 

An AOC is a legal agreement between EPA and Poten- 
iially 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 ~valuationl~ost Analysis 
(EEICA) 

If a period of at least six months exists before a removal 
begins, an EE/CA will be done. The EE/CA analyzes 
removal alternatives and their costs for a site. 

Action Memo 

An Action Memo provides a concise written record of 
the decision selecting a removal action. It describes the 
site's history, current activities, and kealth 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 for a removal closes. 

Remedial InvestigationIFeasibility Study 
(RI/FS) Work Plan 

The RI/FS is a series of investigative and analytical 
studies that are usually performed at the same time to: 

Gather the data necessary to determine the type 
and extent of contamination at the site 

Establish goals for cleaning up the site 

Identify 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 methodologies 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 the site. 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 animals. 

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 
1 often highly technical; other documents such as the IU 

and FS reports generally will summarize the informa- 
I 

tion and provide an analysis of the results. 

Remedial Investigation (RI) 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 the site. The RI report generally begins 
with a brief synopsis of the whole report. 

Feasibility Study (FS) Report 

The FS report 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 alternative in 
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(s1 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 for a 
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 opporfu- 
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 
-2- . . 

Responsiveness summaries outline oral and Mitten 
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 information and 
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 infomation 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 Mitten. These 
materials may beadded to the administrative record file 
and kept in a post-decisional file. 

Moredmments pertaining to thesite willbe generated 
after the close of the administrative record. The follow- 
ing docunients will be part of the information reposi- 
tory: 



Remedial Design (RD) 

The RD specifies detailed, site-specific procedures and 
schedules 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 beconducted at thesiteand the schedule for 
completion of those activities. After completion of the 
final engineering design, a fad 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 Decree (CD) 

A CD is a legal 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 PRPs 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 to be taken, 
and subjects the recipients to penalties and damages for 
noncompliance. UAOs may be enforced in court. 

United States 
Environmental Protection 
Agency (05-51 OW) 
Washington, DC 20460 

Official Business 
Penalty for Private Use 
$300 

First Class Mail 
Postage and Fees Paid 

Penit No. G-35 



FACT SHEET 

Frontier Fertilizer Superfund Site 
Davis, California 

Pesticide Pond Soil Removal Action Administrative Record 

The Ifadministrative recordw 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 administrative record available at or near the 
site. 

The administrative recor'tl 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-m&$&edgt-ethe -1 
repositor until further notice. Periodically EPA may send 
s u p p l e m e ~ b ~ n ~ e F ~ ~ o  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: 

Elaine Chan 
Administrative 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: Angeles Herrera 
Remedial Project Manager Community Relations 
U.S. EPA (H-7-2) Coordinator 
75 Hawthorne Street U.S. EPA (H-1-1) 
San Francisco, CA 94105 75 Hawthorne Street 
(415) 744-2364 San Francisco, CA 94105 

(415) 744-2183 or 
1 

\ 1-800-231-3075 



Department of Energy 
San Francisco Field Office 

1333 Broadway 
Oakland, California 94612 

December 2 1,1994 

Sara Fergusen 
DavisIYolo County Library 
3 15 E. 14th St. 
Davis, CA 93063 

I 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 -Y___ 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 place 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 (5 10) 637-1809. 

Sincerely, 

David Christy 
/ 

Community Relations Specialist 



LAWRENCE BERKELEY LABORATORY 

1. Historic 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 

including 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 national 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 Center; a number of radiochemical laboratories; several large gamma irradiators; the 
I 

National Tritium Labeling Facility; and the newly completed Advanced Light Source. 

2. 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 solvents, 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, alkalines, 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 underground 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 contamination 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 



of Building 7. Given that soil and groundwater contamination has not been fully characterized, the - 
quantity and extent of potential contamination are presently unknown, and a site-wide public health and ~ 

I environmental risk assessment has yet to be performed. 

1 3. Site Assumptions 

Mission 

a 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 

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 shipped to a variety of permitted disposal, treatment, and recycling 
facilities. 

a Induced metals and LLW will continue to be sorted at the HWHF and then 
shipped to DOE Hanford for disposal. 

a 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 
HWHF 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. 

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 

I 

storage facility. 



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 

Control Board Order in October 1988, which focused 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 facility 

assessment of LBL in November 1992 and required LBL to conduct RCRA facility investigations (RFIs) 

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 

a n y  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 solvents, waste 

acids, oxidizers, corrosive liquids, waste 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 expense 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 concrete 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. 



Several interim actions have been taken to prevent migration of known contaminants at the site. 
- 

These include extraction and treatment of groundwater at three locations, treatment of effluent from the 

I hydraugers near Building 51 and excavation of contaminated soils in source areas. Future cleanup 

strategies are 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. 

5. 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 existing 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 consolidation, 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, and 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 dischafge compliance. Quarterly 

inspections and sampling are being conducted by EBMUD with fees related to samples collected from 

the Building 25 and 77 waste treatment units and whole facility effluent. By FY 1995, LBL expects to 

meet all requirements of its sanitary sewer permit. 



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 LBL7s 

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 A c t  (FFCA) mixed waste will consist of the neutralization of two MLLW streams (total 

estimated volume = 3.15 m3) of lab-packed, flammable and nontlammable, 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 m3) 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 up to one year. Storage 

of LLW and MLLW also occurs prior to shipment to DOE Hanford site. 

Current annual generation estimates include 350,000 Ib of hazardous wastes and approximately 

36 m3 of LLW. The volume of MLLW wastes stored as of mid 1994 was approximately 6 m3. The 

projected generation of MLLW through 1997 is an additional 4 m3. In addition, the total volume of 



mixed waste potentially generated from environmental restoration is estimated at 1.6 m3. TRU waste has 

been accumulating at LBL since the mid i970s, 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 

storage facility. 

The existing HWHF 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 variety of permitted disposal, treatment, and 

recycling facilities. In 1992, LBL received authorization from the Westinghouse Hanford Company to 

ship LLW and MLLW to the Hanford Site. The estimated disposal total for each of FY 1995 and FY 

1996 is 39 m3 of LLW. The estimated annual disposal of LLW will rise to 59 m in FY 1997. Mixed 

reactives wastes (estimated volume = 0.74 m3) will be sent to Oak Ridge National Laboratory for 

chemical oxidation treatment. All mixed wastes (estimated volume = 6.46 m3) not treated 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. Key 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 management tasks 

supporting the WM program at LBL include the following: 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; 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 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 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. 



- - .  Table 10 

MAJOR ACTIVITY MILESTONES 

Completion dates are for submission of reports to regulatory authorities. 

Completion date is for submission to DOE HQ. 

-ram 

Environmental Restoration 

Waste Management 

Colnpletion Date 

FY 1995 

FY 1996 

FY 1997 

FY 1996 

FY 1997 

FY 1998 

FY 1999 

FY 2001 

FY 1996 

FY 1998 

FY 1995 

FY 1995 

FY 1996 

FY 1996 

Task 

RFI-Soil and GW' 

CMS-Soil and GW' 

Phase 1 Progress Report 

Phase ll Progress Report 

RFI Report 

Phase I CMS Report 

Phase II CMS Report 

Phnse III CMS Report 

Corrective Measures Final DesignZ 

Corrective Measures lniplemenfation 

RCRA Closure of 

Existing HWHF 

Begin Closure 

Complete Closure 

Removal of inadequate USTs 

Full Compliance with NESHAPS 

Install Deionization Regeneration Equipnient 

New HWHF Construction 



GENERAL ELECTRIC VALLECITOS NUCLEAR CENTER 

1. Historic Mission 
I 

The General Electric Vallecitos Nuclear Center (GE) is a privately owned and operated nuclear 
I 

facility on approximately 1,600 acres in Pleasanton, Alameda County, California. Two work locations, 
I 

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 

I only facilities at GE with which DOE has been involved. The current DOE mission at GE is the cleanup 
I 

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 conducted almost exclusively 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 
I 

GE in 1968 for emission spectrographic analyses of mixed-oxide fuel specimens for DOE. It is in the 
I 

Analytical Chemistry Laboratory in Building 103 and has not been used since 1980. DOE plans to 

I 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 radioactivecontamination. 

The estimated volume of radioactively contaminated materials that will be generated by the decontamination 



and decommissioning @ & 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 boundaries of Hot Cell 

No. 4 and the Glovebox, and the potential 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 

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 

Upon 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. 

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 

I weight limit will extend the D & D project to FY 2030. 
I 



4. Restoration Activities - 

Hot 'Cell No. 4 and the Glovebox have been contaminated with mixed fission products and mixed 

activation products as a result of fuel examination activities. Two radioactive waste stream will be generated 

during decontamination 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 m3 of waste with a dose rate of less than 1 rad per hour. 

Contamination is currently confined within the boundaries of 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 
I 

waste will be generated through D & D or other restoration-related activities at GE, the facility will develop 

a schedule to conduct treatment technology assessment, followed by development of a Site Treatment Plan 

to examine treatment alternatives for the mixed waste. 

Preparations to begin decontamination operations including preparing required documents are scheduled 

I 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 decontamination techniques will 

be applied as dictated by radioactive surface characterization. These techniques includestandardvacuuming, 

damp cloth wiping, and, to a limited degree, hand washinglscrubbing 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-pressure 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 



for TRU wastes that will meet Hanford Site Radioactive Solid Waste Acceptance Criteria for radiation 
- 

limits that will not weigh in excess of the current container weight limit of 1,000 Ib. The initial 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. 

5. Waste Management Activities 

All DOE activities at GE including waste management are funded and managed through the ER 

program. These activities were discussed in the last paragraph of Section 4. 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 2m3). Treatment and disposal options will be considered 

once any mixed waste stream is generated and characterized. 

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. 

I 

8. Program Management and Miscellaneous 
1 

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; and establishing, documenting, and 

maintaining technical, cost, and schedule baselines. 



Table 10 

MAJOR ACTIVITY MILESTONE 

Program 

Environmental Restoration 

Task 

Preliminary Waste Characterization 

Environmental Assessment for D & D Project 

Initial Design and Licensing of  Shipping and 
Storage Container for Remotely Handled TRU 
Wastes 

Begin Decontamination and Removal of 
Glovebox 

Begin Decontamination of  Hot Cell No. 4 

Release of Hot Cell No. 4 to GE 

Completion Date 

FY 1995 

FY 1996 

FY 1997 

FY 1997 

FY 1998 

FY 2030 



LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH 

1. Historic 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). 

I 2. Sources of Contamination 

Research activities 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 

researchderived wastes contributed to contamination in onsite trenches and possibly 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, chloroform, tritium, and carbon-14 at levels above 

EPA primary drinking standards. 

Decontamination and decommissioning @ & D) activities have been completed at many of the 

LEHR facilities. The two remaining contaminated buildings are currently undergoing D & D, which are 

scheduled to be completed in Fiscal Year (FY) 1995. Underground settling and domestic septic tank 

systems may be contaminated wiih 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. 



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. Finally, 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 facilities 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 investigationtfeasibility study (RItFS) will be necessary. Remediation 

of soils and 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 wil l  be transferred to UCD for 

unrestricted use once D & D and soil remediation are completed. Groundwater remediation, 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 i o  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. 



4. Restoration Activities - 

I 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 seepage pits (LJCD and DOE areas) as well as the 

characterization and remediation of underground tanks. It is estimated that approximately 623 cubic 

meters (m3) of low-level radioactively 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. The 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 RIIFS 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 

volume of contaminated soil and groundwater requiring disposal or treatment from FY 1995 on is 5,645 

m3 of low-level radioactive waste (LLW) and mixed low-level radioactive waste (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 

cobalt40 source (1,500 curie) from a storage well on the main campus; the decontamination and 

demolition of two buildings (the Irnhoff 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 Irnhoff 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 Co40 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 



activities from FY 1995 onward will generate 440 m3 of LLW and 35 m3 of MLLW. Although funded - 
by the Environmental Restoration (ER) program, waste management activities are discussed in Section 

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 that DOE-funded research at LEHR has ceased, there are no ongoing routine operations 

associated with DOE programs 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 waste handling and loading, an existing onsite facility will be renovated to serve as a waste- 

staging facility. As pi 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 has 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 

I Storage of ER-generated 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 m3 of LLW and MLLW. The estimated volume of D & D waste from FY 1995 onward is 440 



m3 of LLW and 35 m3 of MLLW. 
- 

I 

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 dispo.sal 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 



work plans and perform spot-check surveys and onsite monitoring. 



- 
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LAWRENCE LIVERMORE NATIONAL LABORATORY 
- 

MAIN SITE 

1. Historic Mission 

The Lawrence Livermore National Laboratory (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 California 

(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 the 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 specitic 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 hydrocarbons. During the early years of operation at the LLNJ, 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 underground 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 



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 nearby City of Livermore's municipal drinking 

water wells. Private wells threatened by the plume have been closed and their users provided with an 

alternative water supply. The TCE plume is not expected to impact the municipal wells for the next 70 

years. The planned remediation at LLNL 6 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. On the basis of current data and NlOSH guidelines, the low levels of 

groundwater and soil contamination do not pose any measurable health risks to site workers. 

3. Site Assumptions 

Mission 

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. 

F'uture Use 

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. 



I 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 appropriate 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 offsite 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 methods at five 

treatment units, and the plume of contaminated groundwater is being contained by means of onsite 

extraction wells. In FY 1993, more than 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 sewage system, and 

several transformers are being upgraded to meet local, state, and federal regulations. Closure of the 
I 

Building 612-3 Hazardous Waste Facility Yard has been completed and is pending tinal 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 



, (MLLW), transuranic W U )  wastes, and mixed-TRU wastes from both the Main Site and Site 300. Main - 
Site WM facilities h e  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 3 1 1,849 pounds (Ib) and 149 

cubic meters (m3) in 1994 to 261,677 Ib and 140 m3 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 generated 

are projected to decrease from 5,158 Ib in 1994 to 4,925 lb 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 and consists of filtration and precipitation of metals and radioactive constituents. Building 

513 has a shredder unit for LLW and MLLW (capacity = 1,272 m3/year) and a solidification unit for 

hazardous wastes, LLW, and MLLW (capacity = 1,329 mvyear). Building 514 has a wastewater 

filtration unit for hazardous wastes, LLW, and MLLW (capacity = 3,389 in3/year) and a silver recovery 

unit (capacity = 76 m3/year). Area 514 has a wastewater treatment tank farm for hazardous wastes, 

LLW, and MLLW (capacity = 6,807 m3/year). Building 612 has a drumlcontainer crushing unit for 

LLW, and MLLW (capacity = 9,901 m3/year) and a size reduction unit for hazardous wastes, LLW, and 
I 

MLLW (capacity 588 m3/year). In addition, a transportable treatment unit for metals recovery is 

available (capacity = 2,281 m3/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 



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 m3 for hazardous wastes, 1,606 m3 for LLW, 1,695 m3 for MLLW, and 1,059 m3 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 Project (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. I 

Cost estimates associated with the transition of facilities to other uses will be developed by DOE-HQ. 



The facilities managed by DOE-OAK will likely be among the tlrst to undergo transition within 

the DOE complex. Production facilities at other DOE sites are intended for complete 

decontamination and decommissioning @ & 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 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. 

The costs for program management in Table 1 retlect 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 



compliance with applicable federal, state, and local regulations at the site. 



TABLE 10 MAJOR ACTIVITY MILESTONES - 
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FY 95 
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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 

I 
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. 

I 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 
I trichloroethene (TCE) and perchloroethene (PCE); and tritium. In 1990, Site 300 was placed on the 

, . National Priorities List (NPL) primarily because releases of contaminants had caused several volatile 

organic compound (VOC) plumes in groundwater beneath the site. 

I The major area of concern at Site 300 is the General Services Area (GSA), a support area with 

machine shops, administrative offices, motor pool facilities, and other infrastructure. At several locations 
I 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 of contamination of these wells is considered 

I imminent, DOE plans to close these wells and provide their users with an alternative water supply. An 



I 1  An analysis 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 soil 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-transfer 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 facility 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 aquifer. The perched 

groundwater has no pathway offsite; thus, 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 SJBuilding 850 area, a low-level tritium plume is emanating from 

Pits 3 and 5 at the closed landfill and from the Building 850 tiring table. The tritium plume is entirely 

onsite, and fate and transport calculations indicate that tritium concentrations offsite are well below both 
I 

state and federal drinking water standards. In addition, polychlorinated biphenyls (PCBs), VOCs, and 

depleted uranium have been detected in the operable unit (OU). 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 hture. - 

All major groundwater plumes have been delineated, and it is anticipated that the main drinking 

water aquifers will remain uncontaminated. Only groundwater 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 

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 VOC-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. 

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. 

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. 



Planned funding levels assume no new treatment facilities will be required to 
comply with the Federal Facility compliance Act-(FFCA). 

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. Particular attention centers on: (1) weapons component testing areas and solvent releases from 

Buildings 833 and 834; (2) solvent releases from debris piles and drywells at the southeast GSA; (3) 

solvent and HE component releases from the BE 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 groundwater 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 discharged 

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 soil-vapor-extraction 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 



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 facilities. Wastes 

generated 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 

Bum Pits are either transferred to WM units at the LLNL Main Site or disposed offsite at permitted 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. 

I 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 Bum 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 facilities at 1 
i 

1 

the LLNL Main Site. 

Disposal 

No wastes are currently disposed at Site 300 or the LLNL Main Site. LLNL LLW solids are 
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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 commercial 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; monitoring 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 



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-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. 



Table10 - 
- 

MAJOR ACTIVITY MILESTONES 

Program 

Environmental Restoration 

Waste Management 

Activity 

RCRA HE Bum Pit Closure 

Submit Final OU No. 1 Record of 
Decision (ROD) to Regulatory 
Agencies 

Submit Final OU No. 2'ROD to 
Regulatory Agencies 

Submit Final OU No. 3 ROD to 
Regulatory Agencies 

Submit Final OU No. 4 ROD to 
Regulatory Agencies 

Submit Final OU No. 5 ROD to 
Regulatory Agencies 

Submit Final OU No. 6 ROD to 
Regulatory Agencies 

Initiate OU No. 1 Final Remedy 

Initiate OU No. 2 Final Remedy 

Initiate OU No. 3 Final Remedy 

Initiate OU No. 4 Final Remedy 

Construction of the EWTF 

Estimated Date of Completion 

FY 1998 

FY 95 

FY 96 

FY 97 

FY 97 

FY 97 

FY 98 

FY 98 

FY 97 

FY 98 

N 98 

FY 97 



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 apparatus and this is 

SLAC's current mission for DOE. The four major experimental facilities are the linear accelerator 

(LINAC), the Positron Electron Project (PEP) storage ring, the Stanford Positron Electron Asymmetric 

Ring (SPEAR), and the SLAC Linear Collider (SLC). 

2. Sources of Contamination 

SLAC generates mainly hazardous wastes and small amounts of radioactive and mixed wastes. 

I 
The hazardous waste streams include: waste oils from machine shops, the motor pools, pumps, and 

compressors; waste solvents from various degreasers, assembly shops, and "clean" operations; 

polychlorinated biphenyl (PCB)-contaminated oils and PCB capacitors from various operations; the plating 

shop and its associated wastewater treatment facility; aqueous liquids with metals from metal-cleaning 

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 copper 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 operations have resulted in contamination of soils 

by PCBs, petroleum hydrocarbons, lead, and other metals and volatile 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. 



I 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 

I 
I 

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. 

8 I 

3. Site Assumptions 

Mission 

r 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 

@ 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 preliminary 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 investigation (RI), which will integrate soil and 

groundwater concerns at all sites, replacing the individual sampling and analysis activities to date for 

previously 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 groundwater 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 



1 1  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 m3 of VOC- 
I 

contaminated groundwater, 628 m3 of PCB-contaminated soil, and 925 m3 of PCB-and lead-contaminated 

soil. 

5. Waste Management 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 3$0 

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 m3 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 oiltwater separator and 

the waste minimization program. A new oiltwater 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 permits for air sources and pollution devices), the Regional Water 

Quality Control Board (NPDES permit and Waste Water Discharge Permit), and San Mateo County 

Office of Environmental Health (RCRA generator permit). 

Waste Treatment 

SLAC does not treat hazardous, radioactive, or mixed wastes on site. 



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 

categorized as either radioactive material for storage to be recycled at SLAC; radioactive material for 

storage 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 nonrecyclable 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 manifested and sent off site to EPA-permitted treatment, storage, and disposal 

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 of research activity. 



6. Facility Stabilization, Maintenance, and Monitoring - 

I 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 management; personnel management and training; administrative 

support; 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 inspection fees; 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 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. 



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 

I 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 
I 

former tank site. 



Table 10 

MAJOR ACTIVITY MILESTONES 

' Completion dates are for submission of Draft Reports to DOE HQ. 

Program 

Env~ronmental Restoration 

Waste Management 

Task 

Site-Wide Remedial Inveshgation for Contammated Soil and 

Groundwater1 

Site-Wide Feasibility Study for Contmnated Soil and Groundwater' 

Site-Wide Remedial Action Plan for Contaminated Soil and 

Groundwater' 

Site-Wide Record of Decision for Contanunated Soil and Groundwater' 

Site-Wide Remedial Design for Contaminated Soil and Groundwater1 

Install New OilIWater Separator at IR-8 

Radioactive and Mixed Waste Storage Facility (RMWSF) Construction 

Completion Date 

FY 1998 

FY 1999 

FY 1999 

FY 2000 

FY 1999 

FY 1995 

FY 1995 



GENERAL ATOMICS - 

1. Historic Mission 

General Atomics (GA) occupies approximately 120 acres on two contiguous sites 13 miles north 

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) 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 23 has approximately 7,000 square feet ( f f )  of floor space consisting of offices, three hot cells, 

an operating gallery, and auxiliary areas. The HCF has been used for numerolis examinations of DOE 

fuels, structural material, and instrumentation. Operations in the Building 23 have been performed 

subject to Nuclear Regulatory Commission (NRC) Special Nuclear Material License No. SNM-696 and 
I 

the California Department of Health Services @OHS) Radioactive Material License No. 0145-80. 

Building 23 is surrounded by 41,740 ft2 of fenced service yard, which includes several concrete 

pads used for staging heavy equipment and making material transfers into and out of the building. The 

I remaining area is comprised of asphalt, soil, scattered small rocks, and disturbed vegetation. There is 

a 400-ftz 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 requirements of an operational HCF. These materials and 

equipment are radioactively contaminated andlor contain minimal amounts of hazardous materials. 



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 which will be removed during 

the D & D, is estimated at 2,250 cubic meters (m3) 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 from 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 Assumptions 

Mission 

a 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 

a The HCF site will be released for unrestricted use NRC to GA. 

Treatment, Storage, and. Disposal 

a 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. 

a 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. 

a All LLW generated by D & D will be disposed at DOE Hanford. 



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 1 includes pre-D 

& D Nuclear Energy (NE) and NPR program process and equipment waste removal and disposal, 

shipment of irradiated fuel material from the HCF to the Oak 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 decontamination 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/scmbbing 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; 



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 m3 of LLW 

(Categories 1 and 3) and MLLW and an undetermined amount of asbestos, lead, and other hazardous 

wastes. 

5. 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 m3 and includes 0.42 

m3 of inorganic debris, 1.88 m3 of elemental lead, 4.17 m3 of inorganic sludges and particulates, 0.42 

m3 of organic liquids, 1.46 m3 of corrosives, and 0.001 m3 of elemental mercury. No additional 

generation of these characterized 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 characterized 

inorganic debris; 0.63 m3 of elemental lead in the form of lead scrap; and 2.704 m3 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; stabilization of inorganic sludge and particulates 

at DOE Hanford; incineration and stabilization of organic liquids at INEL; and onsite neutralization, 

filtration, and stabilkation of corrosives. An onsite treatability study will be conducted concerning the 

elemental mercury; theDOE-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 m3 and 6.89 m3, respectively. 



The estimated volume of uncharacterized mixed-waste streams is 32 m3 and includes 21.22 m3 - 
of corrosives and ignitables, 0.02 m3 of organic liquids, 8.10 m3 of inorganic debris, and 2.71 m3 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 m3 of inorganic debris, which consists of miscellaneous scrap metal from the HCF D & D and HEPA 

filters from the NPR, and 5 m3 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, MWMFI, MWMF2, and MWMF3, which 

are designated as container storage areas for mixed wastes. The total storage capacity in these three areas 

is approximately 580 m3 (equivalent to 2,758 55-gallon drums), which far exceeds the current and 

projected mixed-waste inventory at GA. 

6. Facility Stabilization, Maintenance, 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; coordinating permitting 

and public involvement; liaison with external regulatory agencies; and establishing, documenting, and 

maintaining technical, cost, and schedule baselines. 



Table 10 
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l'WF= 

Environmental 

Restoration 

Completion Date 

FY 1995 

FY 1995 

FY 1995 

FY 1997 

FY 1998 

Project 

HCFD&DPhaseI  

HCFD & D W I I  

H C F D &  DPhaseIII 

Task 

Ship Irradiated Fuel to ORNL for 

Interim Storage 

Site and Facility Characterization 

Begin D & D 

Complete D & D 

Complete Final Closure Report 



ENERGY TECHNOLOGY ENGINEERING CENTER - 

1. Historic Mission 

The Santa Susana Field Laboratory (SSFL) is a 2,700-acre site owned by Rockwell International 

(Rockwell) located in Ventura County. Part of Area IV at SSFL was set aside 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 programs 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 
I 

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, 



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 generated 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 the EM program include Buildings 

12, 20, 57, and 59 and 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 (the 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 research 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 below-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 Facility (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, was contaminated as a result of storage of radioactive 

materials. 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 groundwater. 



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 

r 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 

r As D & D activities are completed and buildings are certified for release, they 
will be released to Rockwell for unrestricted use. 

r Current long-term plans 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 

r Groundwater VOC remediation will use Rockwell-owned pump-and-treat systems. 

r Temporary on-site storage of D & D waste will be in the RMDF and Building 29 
of the HWMF prior to ultimate disposal. 

r Hot Laboratory radioactive waste will be disposed at the Nevada Test Site. 

r All other radioactive wastes will be disposed at DOE Hanford. 

Hazardous wastes will be disposed of at permitted Treatment, Storage, and 
Disposal (TSD) facilities. 

r The new sodium cleaning 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. 



4. Restoration Activities - 

! 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 required 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 solvents, 

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 I 

contaminated 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 HWMF, 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 at many of the former nuclear 

research sites. D & D activities are currently underway 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 



activities at the HWMF are scheduled to comm_ence 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, 
I 

I both scheduled to occur in FY 1995. 

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 approved 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 Management (WM) operations at ETEC include the disposal of hazardous, radioactive, and 

mixed waste, corrective activities at the Sodium Components Test Installation (SCTI), Tiger Team waste 

management-related activity, and continuity of operations at the RMDF and the HWMF. Waste 

management of the Federal Facilities Compliance 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 CAD000629972 for the handling, treatment, and disposal of non-radioactive surplus and alkali 

metal wastes. ETEC is proceeding with preparation 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. 



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 

mixed wastes generated during D & D activities to date that have been characterized include: 0.110 m3 

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 m3 of HEPA System bag filters containing lead, which will be packaged and disposed of 

at the Envirocare facility in Utah. Two FFCA mixed wastes will be recycled: approximately 0.01 m3 

of sodium metal slightly contaminated with radioactive manganese will be converted from sodium to 

sodium hydroxide and then be used as a reagent to neutralize the electropolish solution; and 8.9 m3 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 StorageIHandling 

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 m3 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 



current volume stored at ETEC has yet to be determined. Mixed transuranic waste stored at the site 

consists of one brick (0.001 m3) of lead shielding. Future potential mixed waste streams include salt 
I 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 

I wastes from other future remedial and D & D activities. These wastes are not fully characterized and 

no estimate of total volume is available. 

I 

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 shielding contaminated with TRU elements is scheduled to be at the 

Waste 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 deteriorate 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. 



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 preparation and revision; database and waste-tracking management; 

liaison with DOE and external regulatory agencies; 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 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 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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MAJOR ACTIVITY MILESTONES 

Estimated 

Target 

Date 

FY 1995 

FY 1995 

FY 1996 

FY 1998 

FY 1999 

FY 1996 

FY 1997 

FY 1998 

FY 1999 

FY 1995 

FY 1996 

Prograut 

Environmental 

Restoration 

Waste 

M q m w t  

Activity 

Assessment & 

Remediation 

D & D  

@on-Defense) 

D & D  

(Defense) 

Design of new 

Final Site-wide Remedial Action Plan 

Begin D & D of Building 12 

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 

Complete D & D of Buildings 12 and 59 (below-grade) 

Begin RCRA closure of HWMF 

Begin D & D of Building 57 and LLTR in Building 59 (above-grade) 

Begin D & D of RMDF 

Complete RCRA Closure of Building 56 Landfill 

D & D of Building 20 Support Rooms and Outside Area 

D & D of Building 20 Storage and Airlock and Basement 

Treatment and Disposal of Building 20 Mixed Waste 

D & D of Building 20 Operating Gallery and Mockup 

Demolition of Building 20 

Release of Building 20 to Rockwell 

sodium cleaning unit for the CHCF 

Construction of new sodium cleaning unit for the CHCF 



GEOTHERMAL TEST FACILITY (GTF) 

1. Historic Mission 

The East Mesa Geothermal Test Facility (GTF), an inactive DOE geothermal research facility, 

is in the Imperial 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 and 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 Con taminntion 

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 
I 

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 at 9, 150 cubic yards meters. On the basis of previous sampling, the quantity of 

hazardous waste that will be generated from restoration activities is expected to be minimal. 



3. Site Assumptions 

Mission 

Use of the facility for research was discontinued 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 
I 

It is anticipated that a limited amount of hazardous waste will be generated 
during decontamination and disposed at a permitted Class I or I1 landfill. 

4. Restoration Activities 

A field investigation report on the .brine holding pond was prepared in 1992 by Bechtel 

I Environmental, Inc., for the Off~ce 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 soilldebris 

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. 



5. Waste Management Activities 
- 

I 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 suweillance 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. 
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MAJOR ACTIVITY MILESTONES 

R0grem 

Environmental Restoration 

Task 

Complete Site Characterization 

Begin ER Activities 

Start Site Remediation Activities 

Complete D & D and Site Remediation Activities 

Co~npletion Date 

FY 1997 

FY 1997 

FY 1998 

FY 2000 




