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PREFACE 

TO 

THE DEPARTMENT OF ENERGY 

ENVIRONMENTAL SURVEY PRELIMINARY REPORT 

FORTHE LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH 

This report contains the preliminary findings based on the first phase of a Survey at 

the Department of Energy (DOE) Laboratory for Energy-Related Health ... Research , 

(LEHR) located a t  the University of California at Davis, California. ~ h e ' & r y e ~  ..?*. . is 
,<ciiii'<:i . ., :i.. ; ................ .,# ....... : .'. ....... being conducted by DOE'S Office of Environment, Safety and Health. . ."-":;:.... 

............ .....- .: :i- . . ' :?  ..... ............. 
.f 

s . . . .  ............... ... s..: ::p ......... .:, :', . . . . . :  ..... . . . . . . . . . . . .  . . .  . ::::.- , .:.:.,. 
# :. ....... :.:;:;< , .:, 

The LEHR Survey i s  a portion of  the larger, c o m p r e h e n ' s ; i ~ ~ i O ~ ! ~ . . ~ u r v e ~  . . . . . . . . . . . . .  
... :::., 

encompassing al l  major operating facilities of DOE. ~ h e @ p ~ .  ...... . . .  . . . .  is bne of a .. . . . . . . . .  . .-:. -. . -.. 
series of initiatives announced on September 18, 1985, . .- by ~e~, r .e ta ry .~o f '~ner~~ John 

... :-::::.' .. - 
5. Herrington, to strengthen the environmental, saf&/.:+nd''~Galtji' ....... 3 

.... ::. 
programs and 

activities within DOE. The purpose of the surv&$f g:t<:&enih, via a ,'no-fau It'' .*,, -;.,,;::;::..:::::;::? ......... - ..... 
baseline Survey of all the Department's mqjd&bpeqt~n~'~~~i l i t ies ,  .::. ...... .::-:= .... environmental 

.. :::: 
problems and areas of environmental riskig~be':~ta~n?i&ed problemareas will be . ';'"'% 

prioritized on a De~ar tment -~ ide  b a s i S $ ~ ~ ~ ~ ~ f ~ ~ - i & $ o r t a n c e  ........................ in 1989. 
: .... ..::, ........ . b .:a:,;:' *=?- ...::>a ..,:;-, -i::i 

.y:;:a ......d ,:... " 
,, , .-.::*a ........ 
I:::::. 

ui::.:. ...... 
.:::i:. 

The findings in this report are subject ti2.hodiilcation ..:::.? based on the results from the 

Sampling and Analysis phafb!,of ........ the ?&ey. The findings are also subject to  
.:::.::- .... 

modification based . ::::i. o n . . ! : m s . m  ........ the San Francisco Operations Office 
.... .  . .:;::*;.: ;.,. - ....... ; : . 

concerning the technkal . ..., a u u r a w o f  the findings. The modified preliminary 
. . .  - . !.. ... ..:..::, .:. . 

findings and any.,gthe?~#@~rop~bte .liiiisi:gi~::2 changes will be incorporated into an Interim 
,::::;a. s.:::. 

. -..:, .! :. .  ,. ...... r.iii.r. 

Report. The ~ ~ t p f ~ ~ ~ ~ e ~ o r & i l l  ............. - serve as the site-specific source for environmental 
-...... .:ii;:?* .,-, 

i n f o r m a t i o r ) . - p i y  .;;... ......... ... the Survey, and ultimately as the primary source of 
.::::::"';'... . .......... . . ....- 

informqjSn ..... =. ....... 'fbr t t i e % ~ ~ ~ - w i d e  prioritization of environmental problems in the 
~ n v i r o " $ ~ i 6 1  ....... Survey Summary Report. 

A .:: ., . . . .  .. ~ . . . .  . .:. .. ..:. . :::: ........ 
6:; 
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EXECUTIVE SUMMARY 

Introduction 

This report presents the preliminary findings from the  first phase o f  the  Survey of 

the United States Department of  Energy (DOE) Laboratory for Energy-Related 

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

..;.;? ...... ...., .... 
-<*--;;! ..,... .. :.::;:\ .:.. : ..:: ......... 

v:::;:.,. !. ......... .... :-. .... . ::;:;.-?:? ...... . . . i : -  
:::: &:::: ;... ....,. .... 

The Survey is being conducted by an interdisciplinary team..&F'ek$iron --:.. ...... 
..:+ 

r&ital 
specialists, led and managed by the Office o f  Environment, ~af&.$d@.!Jdealth's ...... 

..... 

Office of Environmental Audit. Individual team c ~ m ~ o n e n . t ~ $ ~ e . , b e i ; i ~ ~ ~ ~ ~ ~ ~ i e d  ..... ..... ---  ..-. . . by a 
private contractor. The objective o f  t he  Survey .:;.::. is. t o  ?dg-~ j i fkag iv i ronmenta~ ............ 

6..  . . . . . . . . . .  

problems and areas o f  environmental risk associated$it&&h ... th&, ..... LEHR. The Survey 
r-:*... ..... 1 .: .. :... 

covers all environmental media and all areas ?fBp$&pm?ntai ................ -. .. ... regulation, and is ...- . .: ........ 

being performed in  accordance w i th  the  ~ ~ ~ € h ~ i ~ & & q e n ~ &  ..:-:_ ........ ........ Survey Manual. This ..... +!it?? ::::- .. 
phase of  the Survey involves the revieWj@$ eiis3~nb';ite environmental data, 

-.?**- -..;:$&;.- ..::;3 .....* ............. 
observatidns of the operations a t  the  ~EtjR;*i&$$e&iews w i t h  site personnel. :. ..-.. .:z:a-'q:$:;~ .;::::* ... .... .... C-?.., -...a , .::__.. ....... 

e:..:* .. .:::=. 
..__.D 

".... .!x:x-. 
.b:is- .-*, 

The Survey team developed a  am^?$"^^ a d  Analysis Plan t o  assist i n  fur ther  
..;ig+ 

assessing certain o f  the  ed&~onmental';$roblems ... 
. : .  ..... . ident i f ied dur ing i t s  on-site 

activities. The ~ a m ~ l i n . @ = n d  . .. .  ... - .- 'h&jy6i~-"blan .. : : : : . , . wi l l  be executed by a DOE National 

Laboratory o r  a suppli'rt.!:bntra&or. ..... - When  completed, t h e  results w i l l  be  
...... ... :;::, .!:::::i' ,=: .......... 

incorporated into&bg ..5wrz:.as:z;::- f ' f i .u i ro~~enta1 Survey Interim Report for the LEHR a t  U.C. 
..::;!ip ':::::, ..e:.:3%;i;;;;:' 

Davis. The I n t g ~ f i  ..::a:.. Rierport&~ij'reflect .. ::.:. t he  final determinations o f  the LEHR Survey. 
-.....- *:=:a .:v;; :::.*::- ... ....... ..:::::.a * :::::. ..,.............A. ' *:.;;;;;:;i. 

...... ........ - . .- ....... 
..:::::::::;:.!:. ....... ... I .il ...... ............. 

i::.... ...- .:::::a ..... ........ 

. . . .  . . . .  . ....-::;;:. 2. '. : :::-..:.;;A .......... 
a,. .  :;.: - ...... . ....:, 

The LEHR f&:lity ... occupies an area o f  approximately 15 acres and is located on  the 

campus of  the U.C. Davis in Solano County, California. U.C. Davis is 12 miles west o f  

Sacramento, California, and 70 miles northeast o f  San Francisco, California. The 

LEHR facility, which opened in the late 1950s, is operated by the U.C. Davis for  DOE. 

The structures o f  the LEHR are DOE-owned whi le the land is University-owned and 

leased t o  DOE. Portions o f  the present-day facility under lease by DOE were used in 

the past by U.C. Davis as a landfill for  radioactive, chemical, and sanitary wastes. 



The primary function of  the LEHR has been t o  evaluate the biological effects o f  

radiation (primarily strontium-90 and radium-226) on laboratory animals. With the \ 

culmination of  the major strontium-90 and radium-226 experiments, DOE has 

announced that it will phase out the remaining DOE-sponsored activities (small- 

scale research programs) by the end of  fiscal year 1989 and terminate the operating 

contract with U.C. ~ a v i s . 0 ~  part o f  this phaseout, DOE'S San Francisco Operations 

office (SAN) and U.C. Davis have implemented a site characterization study to  assess 

the potential environmental problems associated with the past operating ~rac t icesg 
,.;::. 

Currently, the field Sampling and Analysis tasks are ongoing. A d e ~ o ~ t i h i n a t i o n  . . -.,- . 
r ... :::::.!.. *. \ 

and decommissioning project is targeted for startup in the second . quaiTw-df :..:::!.. fiscal 
, . : . : ....... '. .. 7 ..... :.. 

year 1989 and is expected to  be completed by the end of  fiscal yea$l'99k ?.r.. 
..( . :.... .., 

i.::., .,.. -.. ... 
ui.:.;.:- ,.:'::,$ 
.;.::::!-:;;;;::::..;:,:.:.. :... -.::.:, ,. ,-- 2 . : . - '. ...... . .... *.... . -.... ...... .*!. ....... ....... Summary of Findinqs ,.:.-::;. u.2 . 

p:?;;:.::::. * - .  .... - ,.... . . . . . . . . .  . . . .  ' ' :  .... .... . . 
! -; .:.. --. . . 

0.:; 4.;:. :. .. * .. -..... .::::.;-;. ? ?  ..... .. ;;;;:*;::: .. .:. .- .. . . 
The major preliminary findings of  the Survey at  the ~<$~-$~cifi@:,arel .... . 

.fe2.+... ,::;.::. ."... : 

*::~:=~::s ??.., -i:::;:! . . ....................... -::::;.- ' 
f ..... ;;.:ii;ii:::..:::::::=%:r:::. --... ......... .... : .:.:.::. .;_,::. -- . ..( ................ -..... , ->...... ..*BP. 

There are a number of deficiencie&~ . tR& - ;~ .~ . ' ~av i s  I Waste Packaging 
"5::i;. 

Facility that could result in  mi$hnd#& awa subsequent releases of  ( '""*+&. - ..a 
YZ.-  -:- 

hazardous, radioactive, an&PaJiw~ws$& c:.::w.... .... - t o  the environment. The ...... ..",.___ ? 
";:::.:, -*+::::::. G:;: 

majority of  the deficien~@~e~,.;f l i ; 'bn8n =:=... the area storing the LEHR1U.C. 

Davis waste. U.C. Davis an'&jk€~%%ave ......., taken steps t o  correct many of  
&::::: -. ..... y:? 

these deficiencies:":".;.. ....... 
........ * .  

. .- 
. .e:::i:. .,-;..:.. ...... . .:::. . , .!.. ':;. .... "!iii::i. .......... . . . .  

..::7;- 
... :..;a - . .. :;:?*.::;,,.' 

Neither ~~&?LE.HR, ....... ! ..: - ~ : & " ~ a v i s ,  nor  SAN has a complete listing o f  
,.:::?. .";::;:;' 

radioactive ........... -!x$i&rceg:.for ...... t he  LEHR facility. This could result i n  an 
."w:;::*&.:c:.:- . ...... .,,,,, .s .... .!:: 2:; ...,. 

.:;::-::;;:> 

inad*e'k&k .":.::-a .....::. re leqe t o  the environment, improper disposal, or loss o f  
....... .si;ii;ir.,. rad d'&..w'&*eria I 

.....a,. - . &;:. . . .. I::::.> ....... 
..(x;iiiQB:::. :. 
.: ...., u::::::, .... -.... - 
.::: . . .  s;;:::.. 

.# 
. . . . .  -:7::: ....... ..... .... , ....... ... ....:. .:. *:. :. -. . ..... 

',~~z~~!:f$fdioactive ....... and chemical waste burial sites on the  LEHR facility 
a,::. . ..... 
ktj iqtitute potential sources of groundwater contamination. These 

b;;ial sites include unlined trenches, pits, and holes covered with native 

soil andlor gravel. 

The lmhoff tanks, inactive septic tanks, and associated leach fields 

constitute potential sources o f  groundwater contamination. \ 



Soils in the southwest corner of the site may be contaminated with 

organic chemical substances. 

Soils in the dog pen areas at LEHR and the U.C. Davis campus (the site of 

the original U.S. Atomic Energy Commission beagle project) may be 

contaminated with chlordane that was sprayed in the pens to control 

fleas. 

-..3 ,>::? 

Hazardous and radioactive constituents may have been d i s c b r g h  to the - ... :.::::!., -:.. ; -* ........... . .i.. . . . . . . . . .  

LEHR sewer system, resulting in contamination of the sewj?r'l'!~e$<at ....... the ..  : . : ....... ....... ........... :...:. .. ... ....... 

LEHR and the sewer lines and sludges a t  the U.iv;-:.D&vis ... ~ & g e  
, :;.:* . . . . . . . . . .  ., .. 

Treatment Plant. .. ......... . . .  ..:;:. .- .: : >.* .,:; :.:,.. -, , . . ...- :::::-y ... ............ 
... ::: . . . .  ..!.. . .. ....... - . : ::: - , . . .  . # 

...:, ?;; ............ . .. 
..: . . 

. .  . . . . . . .  . . .  
". ., .. - 

The Cobalt-60 Irradiation Field may be the yte of~aqdid:la.ndfill, ............ and may .::.:.. . . . .  - ..' 

be a ootential source of surface soil contam'iR&ti~n':~.?-, 

Overall Conclusions 

The Survey found no environments i l i ty that represent an 

immediate threat to human life. ms identified a t  the 

LEHR by the Survey team do confi d by a number of . ..- 
chron~c environmental probt'&ins. . . These . . pthblems vary in terms of their magnitude 

.. . . .  

and risk, as described in..t&< . ...., rei&.. . .::: ... ~ i & o u ~ h  .., the Sampling,and Analysis performed 

by the LEHR Survey wi&isg$t .. - ....... in.f"~Ft.her identifying environmental problems at the 
i:, .... .:.. 

.:..:..:::::?' 

facility, a comple$ekwnd'erstand:~~~ ....... ..:::::'::;; .... ..... ... 
of the significance of some of the environmental . ::::.a 6.. :.., . .* . . ,  - ...... ..:::: m:::::. . ......, i. 

problems iden:g~fTed..i@quires:a ..:.::.. . .5 level of study and characterization that is beyond the 
....... , ............. ....... :::. . . . .  I. 

scope of .... the ::.._::::.:. ~u&ey?'-:;"%iie ..... characterization activities currently under way and , .......... _:::.... ...- - ::::. .... 

plann@.af .... . . . . . .  tee lab&;?.tory will contribute to meeting this requirement. 

The findings of the Environmental Survey of the LEHR were shared with SAN and 

the site contractor at the Survey closeout briefing held November 20, 1987. By 
February 1988, SAN had developed a draft action plan to address the Survey 

preliminary findings. The Operations Office is expected to present this plan to the 

State of California Department of Health Services and the EPA Region IX Office. A 



final action plan addressing all the Survey findings cited herein will be prepared by 
SAN within 45 days of receiving this Preliminary Report. Those problems that i 

involve extended studies and multi-year budget commitments will be the subject of 

the Environmental Survey Summary Report and the DOE-wide prioritization. 

Within the Office of the Assistant Secretary for Environment, Safety and Health, the 

Office of Environmental Guidance and Compliance has immediate responsibility for 

monitoring environmental compliance and the status of the LEHR Survey,$ndings. ,:.:::, 

The Office of Environmental Audit will continue to assess the enzji{:oihflental _* ............. ............ . .  
..,.... . .  ' \  

problems through the program of systematic environmental aud.its.<hat--@gl .5i;;{::a'G::z:::. . .:::::.::::.... .... be 
*.::::.a *:::::, ..... .:;:. 
. . . . . . . . . . . . .  .... ..-:.;- .:..;. 

....... initiated toward the conclusion of the DOE Survey in 1989. c::r'* . ...... :::. .. - .... " . .  .iiij. 
r..:.:.. ..;:.:z - .......... - I:. .... .:::: ......._..... . .::::.*::: ::.*. ::::::..::5-. . . 
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1 .O INTRODUCTION 

The purpose o f  this report is t o  present the preliminary findings made during the 

Survey, November 16 th rough  20, 1987, a t  the  Department of  Energy (DOE) 

Laboratory for Energy-Related Health Research (LEHR), Davis, California. The 

University o f  California a t  Davis operates LEHR for  DOE. 

The LEHR Survey is part o f  the  larger DOE-wide Survey announced by SecreQry John 
1 * 

S. Herrington on September 18, 1985. The purpose of this ef for t  is to.~de&tify, via 
-.x;:$:::;)!.: A,,: : .., ....... ; :.:. .. 

"no  faul t "  baseline Surveys, existing environmental  probIems,,,2na"w'e?s . ........... o f  
,,;. ........ 

:.:i:...:f. 
'_ 1 ........ 

environmental risk a t  DOE facilities, and t o  rank them on  a DaEFwi'dG basi;:..:':~his 
.::::. . . :.::#I .... .. 

ranking wi l l  enable DOE t o  more effectively establish priorit,&$Ef6&2ddressing ........ ..... . .. 

environmental problems and allocate t he  resources ne&bcy td'2arre;t them. 
-.:iG '. . -,. . . 

Because the Survey is "no fault" and is n o t  an "audit,".it .... is hb$d,e$tgne'd . . .  ...... t o  identify 
a::.:.. Ciii'. 

d....... :- 

specific isolated incidents o f  noncompliance o r  af&=~~ana#.$~ze ........ env i ronmenta l  . -  A::::;:: . .::. . ' :.. 
management practices. Such incidents and/or Ta8a#@i$&&r$itices ..................... will, however, 
be used in the Survey as means of identifying g&i"&hni'~$tential environmental 

.:: ...... 3 .,::::<- ........ .....- ....-. 
e:::.... 

-...... ... .:; .:::. 2, ; .::7* 
..;:::a 

: ..... .- . ... :::.. ........ problems. a!::::::::::1 ..... . . ....._. .:: ... ::- , .. 
...I ::.. ........ ....- .:.-:!,:,. .;:::::* .z:::!:- ..::i* - .;;::::::::,:r:;:...E: ,:..- *iiiii:- . 

-. . .-. ............... 
.i::?**iiiiii< A:.:::.: 
: . -.Il;lb 

The LEHR Survey was conducted b y * ~ ~ u i p l a r y  .:..::i:4 ._.. . . . .  _ team of  technical specialists 

headed and managed by a Team ~ed&&ahd ....= Assistant Team Leader from DOE'S 

Office o f  Environmental ~ u d i i . . ~  .:.:::_ comp je t~ l i s t  ... of the LEHR Survey participants and 
their affiliations is providq.in ~ ; p ~ " ~ r F ~ *  

......... ..., . . . . .  . ..:.:A::..:(,. ...... ......... .. 221 . . ...... . :.* I,- ..:::::x, .... . . .  . .,. .;. 
w:.:., . - ....... - .::;;;:. .!:::..:' ................ 

The Survey team ..... .............. f-used:d :::..- .... _ - . . . .  all::&'vironmental media, using Federal, state, and local 
..::::A . . , .., .,;: . , .: :::-:::::. ' 

environment&,-gtat~tes-a& ........ .::nth ,.yi:.ci- regulations, accepted indust ry  practices, and  .. .-................ ,- 

professional ..~2::z~;z,,,!t. j u d ' ~ ~ r f @ & r n a k e  ...... the  preliminary findings included in this report. The 
.::::::.; .... 

team . . :a 
cari$dd'&t .. .- it$-s$tivities in  accordance w i t h  the guidance and protocols o f  t he  

DOE ~n*;&$&ental Survey Manual. Substantial use of existing information and of 

interviews'&& .... knowledgeable field office and site contractor personnel accounted 

for a large pa r to f  the on-site effort. A summary of the site-specific Survey activities 

is presented in Appendix 0. 

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

problems, are presented in Sections 3.0 and 4.0. Section 3.0 includes findings that  

pertain t o  a specific environmental medium (e.g., air or soil), whereas Section 4.0 



includes those that are non-media-specific (e.g., waste management, radiation, and 

quality assurance). The findings, being highly varied in magnitude, risk, and ( 

characterization, and consequently requiring different levels of management 

attention and response, are further subdivided into four categories within Sections 

3.0 and 4.0. 

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

follows: I:: .!> :' 
I:.: : ..:.: ... , .... . . 

:.:2:; !.,, 2;:;: - %.. ......... -'c":.:.::::..:::::), 

Category I includes only findings that, based on informatwo . ..:.:: ... &(iril#ble ..... to 
,:;?F:::- ..... 

the Team Leader, involve immediate threat to hum+j.41fe'.'ii -.. . _  ..::... ~indiri<s of 
ci:.>,- .:.::..2 

this category shall be conveyed immediately to the ~~vj :g i r&n2,  Safety 
2:. .... ::.. ........ 

*..:=z::?- 

and Health personnel at the scene or in controk%f;:~~,e. fadity or location ... :!. --:..:.,:-. 
L.. . . . .  

in question for action. Category I findingpare .... eniruunr?)ental ,.. .. .,- problems 
with the highest potential risk, the strpn&&onF&nce in the finding 

.:+<?%?.-,- c2=.~ .:.... 
*:.>7:,. y::: ..,., *. 5::;. 

based on the information a v a i l a b ~ e , - . ~ n ~ ~ d ! . ~ e ~ t r i c t i v e  .s&& --. appropriate 
e z : c  F?!. -. 

"iii... 
y::. response in terms of alternatives ,, A'::* 

wp,;. 
..., -.:-..- .-... 

r &::::.: 
.:i:::. , .:::..? ., Lf::. ...... .. - - ... .::z:!., 
. :. 

...... a:::-:::- . ."::'" 
x?- 

.?%% ;:!..,. II...... ,::x 

Category II findings en~o~pi3~ai i j&~,&~imoie of the following situations: 
( 

*..;:, ....... &.*, . - - "::" ........ b 5. e:.. ... ..r TIii?. 
r:..:z. ...... n u::::u 

.-.._? 
.-....A 

..-... 
&:::.. 

=.r. -.. "-...= 

- Multiple or continuin$&c&aances, .:. ..... past or present, of a health- 

based env.ir&$rqental ... ...... .:::..... .-!:.i. sanyard where there is immediate potential 

for hunr$ti' . ..: .. exp&wI:e','or -.. .. a one-time exceedance where residual ..... 

impa&&.s~an ..... ....... :, r;:i:.d~. j&&diate potential for human exposure. 
.:::::,,.... . - 

......... 
-A. . l ,::::... ..".: .. 

"!j,%& -2 ; : : : ; .  .......- .::. .!::::;-' ... 
... ?:.4& -::::::,-.,-:;.::2 " ::;:;A .::;,., ........ .::: ::-. . .....A ............. 

- .g?Evid#nce ,.::::, &it a health-based environmental standard may be .. ...... .kc::: .... .:::;:.. ..:::: ........... L. ..:.* ::.-:::::*+*=:=*,.. 
. . . . .  @x&eTFi as discussed in the preceding situation, within the time -=::;::;;::..., .- a,.:.:::, ...... 

->::;:;a 
- 

-.,::;;;. 
, ;: of ;&& ,,DOE-wide Survey. ....... ..... :>. e:, ,. ........ . . .  ..?I:: .a ....... -'.'::;:.!::;;i-' -. ....... 

,:::::::..a ...... 
A,:.: ., ...... . . ..... - .. 
-'.;i;. Evidence that the likelihood is high for an unplanned release due 

to, for example, the condition or design of pollution abatement or 
monitoring equipment or other environmental management 

practices. 

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



indirectly minimize or prevent risks), such as inadequate monitoring 

or failure to obtain required permits. 

Category II findings include environmental problems where the risk is  

high but where the definition of risk is broader than in Category I. The 

information available to the Team Leader is adequate to identify the 
problem but may be insufficient to fully characterize it. Finally, in this 

category, most discretion is available t o  the Operations Offices and 

Program Offices as to appropriate response; however, the n e e d h r  -K .:::;:::;:..: -.,. : that 
.............. 
.1;'::::;;::::::.. 

response is  such that management should not wait for theconff31eki~n ............. . . . .  of ..; . . ....... 
the DOE-wide Survey to respond. Unlike Category I fjn@"@$a ....... - suff?&ent 

. . . .  ........ .! ........ .- 

near-term response to Category II findings by the O p e r a t i i n s ~ ~ ~ i c e  may 
2:- "'::.. 

include further characterization before any acti&$f .. ., -.taken-?g rectify the 
' :. -. - _  . . 

..? 8 .. . . .  . . . . . .  ....... situation. ... .:::, .. .;?;!z-.. .:. :-;. -.. .:... :,- .::.::.. 
a::::,.. ...... ..-:-.. .::.::... ........ .. .;::;:*- -.-- .=. . ..::..- ..;. .. t ..s .... .%.+r.- .":::? .> ...... ;:, ... 

e;+::;;;;;;.::: ->.- ... . . 
Category Ill findings encompass one gr b~dr~#:@&;foilowin~ - ...... ... __...... ..... criteria: *:+", a'.::::: .* -. 

L . : . . X  
...... .:::::. .:::::., - -  

.3 *::*. ..... .:,:a .;:;::* ...... ...-. .'..%- 7 

.?it'n .. :i:z .....-. 
- The existence of pollutants ~!&~gz;k~ou;.'materials .... in the air, water, 

..-&::A :?. J=-r-. . . . . . . .  .::::::. .;::=+ 

groundwater, or soi! re&&@"f..om . bOE operations that pose or . .:. .::.;.. ..,... ....- f -;:.'* 

may pose a hazard tG:@w,rn=&hf ....... al& or the environment. 
-.. ... .- .:... - 
-... .f . ..:::::. .;:,::. ..:.::* 

...-. I -.. 
....... -.... .. ....._a ...... ........ . ::=5 

- The existe?c&&f,c~nditi.~n?~t ...... ,4:.i. a DOE facility that pose or may pose a 
hazard tO~Um~~he&k 'o r  the environment . , .;:i ..:::_: :. .., .......... . ..::;a - 

.::::::::a . . . .  ... . .:a 11. .., ... *:::.+, . -  a,.- 

: .:. ....... . . . . . . .  ...... ..,= ?. ...;;.- 
..::::;;s .. :. .... 

Categpmifl fiidiqgs$pe ..... .... environmental problems for which the broadest , .:::;a .::::. .:.... ~....YJ' ............. 

defihiiionidf ..... .:::a ri~l(-~iiused. As in Category 11, the information available to  
-;:::;c. .::;;,::.;::::.: ,,::. 

.............. the ~ e a i i T i & r  may not be sufficient to  fully characterize the problems. 
.i ": :::::. . . . . . .  -.___.. r. ... .,.:: !... .? 

*:::::a . 
1<.Qr)&r t&&ategory, the range of alternatives available for response and . :::. ... . . . . . . . . .  . . 

...... .::: .:.:, .! .... *..' 

'2;ih'& ... ::: ?. corresponding t ime limits f o r  response are t h e  greatest. 
$'ii&ronmentai problems included within this category wil l  typically 

require lengthy investigation and remediation phases, as well as 

multiyear budget commitments. These problems will be included in the 

DOE-wide prioritization to ensure that DOE'S limited resources are used 

effectively. 



In general, levels of pollutants or materials that constitute a hazard or 
i potential hazard are those that exceed some Federal, state, or local 

regulations for release of, contamination by, or exposure t o  such 

pollutants or materials. However, in  some cases, the Survey may 

determine that the concentration of some nonregulated material i s  

sufficient t o  be included as an environmental problem. Likewise, 

concentrations o f  regulated materials even though below limits 

established by regulatory authorities, that  nevertheless pqesent a ' .  
potential for hazard or concern may be classified as an envir.bbmenta~ -%:::::;&!:!:.. . : 

.........._...... : ............. 
problem. In general, however, conditions that meet r e ~ , u l , a t o ' ~ ~ r . o t h e r  .............. ........ 

.";;::-::::::.:,. 

requirements, where such exist, should not pre~ent~,+.dofe:htiaI &::  .?. 
.=::.:: 

* i b a r d  
....... 

and not be identified as an environmental proble~'~c~~$: j i~: l - - . .  ,. ::... . .*.: . ....... 
L. ....-.. 

. .  - - 

Conditions that pose or may pose a hazard-are g-j&$r@ly those that are 
-;$:a. C .  : .:_,- . . 

violations of regulations or r e q u i r e m e n t s ~ ~ , g . , " ~ ~ p r o p e r  .. storage of 
*.:*,.& c:::i.! =:::;.... A::. 

hazardous chemicals in unsafe t q n ~ f ~ , ~ ~ ~ ~ ~ ~ ~ ~ a $ " d i t i o n s  ... present a -.. -...., " ... --.....' ... 
potential hazard to  human healtht;&- <$&envi{onment and should be 

.. C ... -....., - ... r:::::?, -. "... ..:. 
identified as an environment~~p~o&&im.TAdditionally, .I::::* potentially 

*<%; ?:!.,,. s!j5q$7: 
hazardous conditions are t h ~ ; d e r q ~ ~ ; % k e l i h o o d  . . ,...;.. of the occurrence of 

.. ... C."b 
..:..::. 1--. 

-a:?, %: 
release is high. %z::n 

e.42. 
.?c2r,, -..... ,_.... . yi;!!- ;..::. L":ii?. . .  ii::::. .... 

c.::. . y::?. ...... . -""ix:$. 
rjiqfi. 

The definition d&%he ..:. - ....... .... term ... "$nvironmental problem" is broad and 
-2.. _. 

flexible to  aJj& fGFiih.e.;$fde differences among the DOE sites and . . .: ::::... . ..... - .... 
~ ~ e r a t i o n ~ i ~ ~ ~ h , e @ f o ~ e ~ & ' ~ o o d  .... .... .- ::, .5:::.:. deal of professional judgment must be - .....%..... .. 

apPlieda~czth'&id,ent@&ation ..?iii: ..-......... ............... of environmental problems. 
-?;;;:%a .!Gi., .ii:l:l. .... 

.*::x;;;- .':::? 
-.......-..as 

c.::,-- (::::. ...:::::.i: 

I;;;:" .:;:;+ ... -:.:::, 

I: __._. ---1 -....., ..Fa;:*-, .~":::.l);ii~p:::::~:t2. 
................. , ,L;ategq~ ~ % 3 d i n g s  include instances of administrative noncompliance 

-2:::- :....- .::;.:is ....... 
.:$,:ra;l;d otQanagement practices t h a t  are indirect ly related t o  
.__. ::. ........ =. . *:..a ............. ...... 

.i;?qivironrnental ..... .... risk but are not appropriate for inclusion in Categories I 
. . . .  
f 'hkugh Ill. Such findings can be based on any level of information 

available to  the Team Leader, including direct observations by the team 

members. Findings in this category are generally expected t o  lend 

themselves t o  relatively simple, straightfonvard resolution wi thout  

further evaluation or analysis. These findings, although not part of the 

DOE-wide prioritization effort, will be passed along to the Operations ( 

Offices and appropriate Program Office for action. 



Based on the professional judgment of the Team Leader, the findings within 

categories are arranged in order of relative significance. Comparing the relative 

significance of one finding to another, either between categories within a section 

or within categories between sections, is neither appropriate nor valid. The 

categorization and listing of findings in order of significance within This report 

constitute only the first step in a multistep, iterative process to prioritize DOE'S 

problems. ,::::, ... 3 
,:.:;;, .... ....... .. - ...... .... . . . .  

-...:%;!.* ......... - :,::-: . . . . . . .  - ............... 
The next phase of the LEHR Survey will be Sampling and Analysis (s.&A).'T~~';-ldaho . ..:. ..... 

_.._:..: :. .... '.' :.;:n 
, .. ::..-. . . .  

National Engineering ~aboratory (INEL), the S&A team for the&mPijwill -a:::* &ilea . . . . . . . . .  
samples over a 2-  or 3-week period in fiscal year 1989. An !%~;i$kih-js ....... , being . '' :.. 
prepared by DOE and INEL in accordance wi th the<$$wcoli(in .., . - . . the DOE 

Environmental Survey Manual. The Survey S&A is desig.ned ...... 't<?f((li&irting data gaps - ......... - .. ..... 

or weaknesses. Results generated by the S&A effort w8:be ..... use&,to assist the Survey 
.-1->.- .... .3 . . :., 

. . 
team in further defining the existence and .... axt&titj'iof-@&r;'iial . . .  environmental 

..;;ii. . z : :  
2 :.;: ...... <:..- .- -.::- ........ .::;::. ....... ..... ....... problems identified during the Survey. .: . .....= .::::*x . . .  ........ .- ...;:,::, 

-::::x ....... . . _ J  .... .. : :- ........ ..... .:.:::::? . :.::? 
.:::::::?. . . . D  

. . 
<.:::=::.7 ,.::7zzz:- ....... . ::-:.. 
..::::. ..:::* ..... ..? ................... ...... ' ..,,, ,? .::::.. ..* 

An Interim Report will be prepared 8 t%$@;i~c&k,afier ....................... ......... the completion of the S&A 
.::::;;. .... .....-. .;:;; -:;:in 

effort. The Interim Report will inc~?~&;brat'&fie . .  .:! ...... results of the S&A effon, as well as 
..-..? ..::::> 

any changes or comments resulting fror;r';*~eG$w ..._ ........ ::- of the Preliminary Report. Based 
...... - 

on the S&A results, pre~imin6j?!indings . . . . .  .... a% observations made during the on-site 

Survey may be modifie@;.delet&li..oi~~m"o~ed ....... v .. , . .::: . within or between categories. The 

Interim Report will f&ve.=bath ... :::. .... .; ar'the site-specific repository for information 
: :;z.c. . . ... .... 

generated by *::;;;:a --.c~.r 
t h e 5 u c v ~ ~ ~ j d , . ~ u ~ ~ ~ m a t e l y ,  . . . .  - .. as the site-specific source of information . :::a::.:.*. 

for the ~ ~ ~ - w i ~ ' ~ r i & i t i z a € b - n  of environmental oroblems. 
- <  ,::., m .' ' .i::::3 .!..:,.:$\- ..... ..:. .. :. .... :!:7 ... ':;ii;":i;i ;-. .*.... -"'...... .- ,. -. :..... ........a .......... . . . .  - . .- . .::::, ,. 

._..) ..... 
._.:._ 

..... . :.?. ... ::::.::i::.:. , ............... .......... - 
4 . . :  

.. :.:, 
.... 

It is clqa$:;thaf . . . . . . . . . . .  ceri$ik of the findings and observations contained in this report, 

especiallp~&d~e in Category II, can and should be addressed in the near term (i.e., . I .  

before the 'dQ~-w~de prioritization effort). I t  is also clear that the findings and 

observations in this report vary greatly in magn~tude, risk, and characterizat~on. 

Consequently, the priority, magnltude, and timeliness of near-term responses will 

require careful planning to ensure appropriate and effective application. The 

information in this Preliminary Report, albeit provisional, will assist the San 

Francisco Operations Office (SAN) in planning these near-term responses. 



SAN has developed a draft action plan to address the preliminary findings presented 

at the conclusion of the on-site Survey activities and summarized in the LEHR Survey 

Status Report prepared for the Assistant Secretary for Environment, Safety and 

Health. The draft action plan for the LEHR Survey has been reviewed by the Office 

of Environmental Guidance and Compliance (OEG) which has immediate 

responsibility for monitoring the status and overseeing the adequacy of corrective 

actions taken by the Operations Off ice in response to the Survey findings. 

. 7  ,.-:. 
As required in the December 2, 1987, memorandum from the ~ssistant . . .  .Se.c'&ary .: . :  . for . 

-I. . . . . . -  -..:;;; ;:: . 

Environment, Safety and Health to  the Operations Office Managers -edatled, ;,. ;:<-;-:-: ,,:. :- *.. , 

Follow-up of Environmental Survey Findinqs, SAN will prepare..amd ...:: iubmit a l n a l  
...... - .= :.: 

action plan to the Deputy Assistant Secretary (DAS) for ~nvironm&%$i%thi~45 days 
.':::':. 

of receiving this Preliminary Report. The final action plaFii=kthe L ' E G ~  Survey will 
'. -;:.. - .  .... . .-. 

address - all of the preliminary findings- cited heran, ...... r a'r&-.jncbFpbrate . .. OEG'r 
a::::..: d . .  . ... .- .:::::.. : : : : : ..... ...... ... comments on the draft action plan. e::e -.... I - 

a::::::. 
.. i:. - .:.... ...... 

.?:-?.-- a::;:;;, 
..:.:.. . . .  

..:::;:::::::: - .::..:::: ::::::;::::;! :=..- -;:::.;. . . .- .................... :."":::;?. ..... - .................. 
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2.0 GENERAL SITE INFORMATION 

2.1 Site Settinq 

'The Laboratory for Energy-Related Health Research (LEHR) is located on the campus 
of the University of California a t  Dav~s (U.C. Davis) approx~mately one-half mile 
south of Interstate 80 on County Road 79 in Solano County, California. The LEHR at 

U.C. Davis encompasses approximately 15 acres in an area designated as appropriate 
for animal research. The site is rural and is located in the southeast quad&nt on a 

.*a,- '. - ... remote portion of the campus. Figure 2-1 isa general location map. -:... 8 ... '. . -. ....... . . .......... ..:: . .  ............. *. . ::x 
, .:>:* .: : ., .............. . !  

..... - -. ..... .: :.. 
The buildings, consisting of laboratory and office space, ant$&inir$~ . is. ..':::::': :::.. .. ,. handling . 

........... *..; 
facilities, are titled in the name of the DOE while the 1an.d.;-at th6ii;CEWR:facility . . .  is 

4 : :. :- -... ::;::., .. 

University-owned. The site is associated with the School ofy$t+rioa$.@edicine and 
is operated by U.C. Davis for DOE. The San Franciw: ~&k<b;h'i.:~ffice ,.:... (SAN) i s  
responsible for the oversight of LEHR operations.,yg9"di.~ctib~.,of the LEHR began 

.'.'iii-sii:CT , . 7 , - - .  ;::i::.. ',. 
in 1958 and operations began in 1960. The mapr Di($Fp2Bjeis a t  the LEHR are near ..;:-?. ..:i:* _... a .'. 
completion; consequently, DOE has anrlqux$pd .?;::&* ...... ....- ':it&,intent ...... ., to  phase out the 
remaining smal I-scale projects by the end &@!&~.$~~;.'i 989 and to terminate the 

..$,, ...+**-,- ....... . .- :. 
operating contract with U.C. Davis. *i&ii&~i.&i, tKis plan, DOE will conduct a . : m::::::. .... .;::::? ..;::::. -;:;::* 
de~~ntamination and decommissio~~hg .... ...::: +. (CY&-Qjbproject -.:;.::a at the LEHR for the eventual 
release of the property. The D&D prore:ctis"%rgeted ....... for completion by the end of 
fiscal year 1992. Most of the2~~ngoing ......... e isr imental work at the LEHR is related to 
research projects for prof~sso&:and,.~<i~ents . ., .. at U.C. Davis or for other agencies . :::::a <.::: :, , :; . . .  ...: j. 
and/or affiliations. ~6&iFe ....... .is. a fbI.($t~me-e~uiva~ent staff of approximately 58, of  

which only a few .......... an 6riihtjp21 inhstigators for DOE. 
... :::::; :::.:. -,.?;:;!- ,.:!<i:!;- 

*,c:e,:::-g::::::,. 
": ::::. 4 .:.:,., .... -::.... ::$ .:::::;*- 

........ ........... .!,,.:;:; . .:::...~,::;:D ..... _.._) 
I ,:i 

....- -. .... , 

The LEHR is b6F&dk&:!ion. .............. -.._ :. ............ i ke west, east, and north by U.C. Davis property. The ............... 

southerg;6&daer . . *&befsiility is a levee on the north side of the South Fork of Putah 
Creek..;Sche$,kHR ;;located on the U.C. Davis campus, which in 1987 had an 

... . . . . .  . ::::._:::.: 

enrollme'il$'of . . .  ..!. 19,444 students, 4,569 non-student employees, and approximately 
2,800 on-ca'$us residents. Sacramento. California, is approximately 12 miles east 
of the LEHR. San Francisco, California, lies approximately 70 miles to the southwest. 

The average population density in the counties that surround the LEHR ranges from 
112 to 806 people per square mile. Major population centers within approximately 
a 25-mile radius of the LEHR are listed below (U.S. Bureau of the Census, 1983). 

' 



..-..-.. -.. 

iversity of California 

San Frrnclsco 

Source: Ad.p td  from LEHR, 1987 I 
GENERAL LOCATION MAP OF THE LEHR SITE FIGURE 2-1 ( 



Distance 
from the LEHR Direction from 

City Name in Miles the LEHR 1980 Population 
Sacramento 12 east 275,741 
Vacaville 17 southwest 43,367 
Davis 3 northeast 36,640 
Woodland 12 north 30.235 

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

have a combined total population of 1,231 ,I 57 (US. Bureau of the @.mJii ........... 1983). 
..,.... . . $  ............ 

Population growth has varied in the counties that surround the,,kEtiR; . . . . .  -. ........ R*ver, 
-..::::a .. ., ..... 

: :  . ...... ........ .:.;p 
...... between 1970 and 1980 all counties experienced growth. ....... ... . .?.. ..- :.. . . .  .... . :.. 

...... - . ::;. ..... .4 .-. . . .-.:,+;;::; .*.. ;-i. .' - . . .-.. _ . . . . . .  . . -  ........ . .  .... 7 
..: :. ....... ....... ..!. . .  ....... - . . . .  ::::- . . .  

AS previously stated, the LEHR is located in the s o u t h e a ~ ? ~ 6 - d r a n t ~ ~ ~ n  . . . . . . . .  a remote . ::- . . . .  ,...., . . . . . . . . .  

portion of the U.C. Davis campus. This area is designated ....... as'ap!pfbp$iate . . .  for animal 
....... .: .=. 

research. The use category of the land ~ u r r o . u ~ d ? ~ : ~ . u . ~ ; : , ~ a v i s  . . ...-. is intensive 
...................... .- :.I.: -4. ....................... 

agriculture, with 76.8 percent of all land used i9.r tthi~&&$&$. Irrigation is used on 
c:il:s -..... . - 

41 percent of the agricultural land. Major wo<%rp .::::-! W8&&sI nuts, and grains; various 
.... * G X & +  -.!:::! . . ........ .:-;?:, 

animals are also raised. .......... ..::,:::::!* ...... .:-:::* ::,:A=:kc- ..i::??: ........ .::s?L :,,. .::.:.r .iiiili. 6,;s 
x;;:z:::::::::*.*:g;# .::::?. 
..::;-:;:::::;;::: :-:: ';::;:'L ":::::S"""".... .-, :&.;;;'; ....X?* 

*,=na ." ......-, ::::i. . b  - i s  

The climate at the LEHR is temper2&it@gild ..::.:- ... .:: winters and long summers. In 
winter, the average temperature . L is 46.%&g~ies Fahrenheit (OF). and the average 

... :. 
daily minimum temperatwz?$;37.60~..&e .?:::Id ..... 3 . a lowest temperature on record, which 

.:.: ..,?' 
occurred in December 1332, i s  lZ:&~r;th summer, the average temperature is  73.0°F, 

2- . ::.:::a ....... 

and the average dail~?-m,a$fnuUm ...... .... :.. .. ..... %mperature is  92.3OF. The highest recorded 
............ .". 

temperature, w ~ & [ o c c ~ ; ~ ~ d ~ ~ ~ ~ u l y  . . . ,  ........ 1950, is 1 130F. 
a "'.. ........... :;::. , ..... 

I :::. 
:..:.. 

;i:;-,- "+!+ 
-;;:;. 

.......I: ,.:::,,., ..-;:::s ............ ." ... :: :...... ...... .;::::,.i;i;L +-p::::::;-:..* .. : :. .......... 

The mean:ann~afii@~~eci~rt'ation ..... ::..... ... .- is 16.5 inches. Of this, only 2.2 inches, or about 14 
..::::*:;* .;..., 

perce nt.iili'. ;.;irsu~l,fy falfc:from April through September, which includes the growing 
. . . .- .: ~. 

season fb<&ost . . crops. The heaviest 1-day rainfall on record was 3.0 inches in 

December 1955. 

The average daily relative humidity is about 80 percent in the winter and 40 percent 

in the summer and early fall. Humidity is higher at night. The average seasonal 
relative humidity is about 90 percent in the winter and 60 percent in the summer 

and early fall. 



The sun shines about 95 percent of the time in summer and about 45 percent in I 

winter. Fogs obscure the sun up to about 20 percent of the time in late fall and 

winter months. 

Prevailing winds are from the south, reflecting the frequent incursion of marine air 
through the Carquinez Straits into the Sacramento Valley. Commonly, the winds 
change directions, flowing from the northwest diurnally. Wind velocities ace ..:., higher 
in these directions. Several times a year. strong winds blow from the no&?, When 

.%.L -. ' -  

winds are apparent. about 40 percent of the time the velocities are"tcsk;$qan . . .  3.7 
. *a::.. 

mph; 50 percent of the time they are less than 8.1 mph; and only;&bq~t ..... - ..... 10 &-cent  ..., . ::.: . ..... . .: :...- .::::. 

of the time do they exceed 16.2 mph for short periods. ........ .... . ::.:.. ................- .L:iiiil . ........ 
f :::::* ....... ".;;;;a 

;::.:,, 

... ........... ............. - .......... 1 ........ ..- . : : :::: : : . . . . . . .  .. ._. ... ..::... -... .. .-!.. ........ 
.,?:;Pi;:- 
": :::: <: 

,:;::.:., ....... ....... 
.i;i;i a::::::.?. . . . .  -: . a  .......... ...... ......... : 

......, .::: 5 .  .... ... . . . .  ...... 2.2 Overview of Maior Site Operations ..: ..:::. ., -; ? 

.. , 
.::::- ,;;i.;;;:.. ... :::. . .  ....... 

.C. .::::, %;:.;.;i- ..,.,. 
.::::;x. z:::-:... ... 
a::.... 

E..:::: . .-  .::; ::.. 8 
y;~::~ ... ::. 

This section includes a history'of activities that havotai%h?pl&&Dat a,:;: ..,. ~~:.?~:=Z- the LEHR at the 
. : : : ~ Z ; : : Z : : : ~ ~ & %  -:::::... a - ....................... s-x::;:. 

U.C. Davis. Knowledge of past activities is ne~~ssa~~$&wn.d~rstand "::.-a .eix . .- environmental 
problems that currently exist at the LEHR facili$Z;:~uf6n.t .,:ZS:~- -:I- DOE activities consist of a 
site characterization study and a faci~it~.~ss<&$nen"$&jo~'to terminating the current ( *%?::, *.. ~ ~ x , - z ; ~ ~ ; ~  

operating contract and releasing the .... ~ € ~ ~ ; b t i i ~ $ g ~ ~ a n d  ...... ,:::::, :. ..l:+- -:::? facility structures. There 
-..... b -; 

are currently only several small ~ ~ ~ ? & ~ a r & ; ~ r o j e c t s  .::..... ongoing at the LEHR facility. 
5:: .... .'Li!. 
s::;.. -...* .;..... =? ......* 

.-? ......a a;si:8s 

Founded in 1951 by the ~ . ~ & ~ t o m i c  .::. .... ~ ~ 2 6 ~  ... Commission (AEC), what is currently 
named the LEHR was - . : : : : ; -  e~&blisk~'a,to.~&aluate _ . .  ..:: . the biological effects of X-rays on . .::::..::.-., 
laboratory animals. .$@ . . initial . . i k d y  involved the irradiation of beagles with a 

... ,:: .*::;:::-- 
cobalt-60 source ... gtfhe"&~.'  n-L-:::i:... ........ ~ a &  main campus. These facilities were located in the 

.c;c4:*::::.:,.. 
..:::::/ .:;:;;:,- .-:::::a 

area of the cq,mnt"fire .liiii4 ahd7Folice Building at the corner of Hutchison Drive and 
Klei ber Hall Dr'6&&&;faur; 2-2). Eventually, the irradiation experiments.were no 

.:!:?Bi?S:, 

longer -!:::::A pe&@*ed&this ........ location and the site was used only to house the breeding 
colon$~&t&6uld .iii:_:m..::... s2iply beagles for the studies. - .......... 

.::::::::.- -. ...... .::::.a ...... ...... ..:_ . ....... a 

In 1957 a ;$or project was initiated by the AEC to study the biological effects 
associated with chronic low-level exposure of the skeleton t o  beta particle 
irradiation from deposits of  the bone-seeking radionuclide. strontium-90. 
Eventually, more than 1,000 beagles would be utilized in this study. The beagle was 
chosen as the experimental subject that could be studied in sufficient detail t o  scale 
the results to human populations that might be exposed. To assist in this scaling ( 



LOCATION OF ORIGINAL AEC BEAGLE PROJECT 
ON U.C. DAVIS MAIN CAMPUS 

FIGURE 2-2 



from results in beagles to  expected risks in humans, a parallel study was performed 
utilizing the bone-seeking radionuclide radium-226. In these studies, one group of ' 

beagles was fed a diet containing strontium-90 or was intravenously injected with 
strontium-90 and another group of beagles was intravenously injected with radium- 
226. 

Construction began in 1958 at the current location of the LEHR facility and in 1960, 
the study was moved to this new location. During this 1958 to 1960 period, pilot- 
scale tests using strontium-90 were conducted in a temporary buildibi a t  the 

."t,. . ' 

Davis airport. Full-scale experimental use of radioactive material begimaitihe -... -. ..... . .  new 
location off Old Davis Road. The original site facilities on the main:@ppus*&&d.the . . . .  ...... .... 

temporary building at the airport have been removed and n&$.Gnp&/ ....... :.:..:...-L. exist. .This 
. .: ...-: ::::+; i':'.:':'".. 

main study was the basis for the formation of the Radiobio!bgy Labd.ra'tov-in ..... 1965 . .:::.:. .- -..::. ...- 
, 

.... 
as an organized research unit of the U.C. Davis, and the bu*&%ng:and'f&ninistration . . 
of the Radiobiology Laboratory by the AEC. The main-study .:..._.! )-:~$\hi:&ear completion, 
some 28 years after the first beagles were fed or.....?je"&iid ..... &ih,the radionuclides. 

.?:::::::?e:::3...>. A:;::: : 

Only some data reduction and the interpretatiq" df*&ilj!$&;/n =:.-. to be evaluated. 
c::..? 

-...... 
.>.::- -v .. n-..., 

..., -;::, -*-;;fa , 
m::: 

5i;i:. .Z>?* 

In the middle and late 1960s, several prog;g&5 :.&$. cznducted at the U.C. 
ri:;* , - c:. ( 

Hopland Field Station. These prog~ariyead&3$:-va;ious .:...... metabolic, translocation, 
; ;  - csW 

and uptake pathways of radionucli$&:in &:.:.. .. 3 K i p  .....::. -..... a;ld deer. The radionuclides were 
7::;:. -.. 

fed to or injected into the subject animak.;. . I .<: !, 
'ilii. .... 

a,. ...... .". :: ... ...... y.,; ::!. .... .. :. a.;:.::, _ I . .  
.I::" . 

The Radiobiology ~ a b o . ~ i * d r ~  .I ,- $tii;ha&?he - ...... main project expanded, and the research 

interests of the laborlitb-ry.:-k&acje'&d ..:::. .... ..*:: :... .... ... to  consider all aspects of the radiobiological 
effects of the i r rad~~h'~$~$he' i '&eleton.  .iiiiiii;:lia. 

':::;:;a ...... #..:. , Special interest in cellular biology focused 

on the blood-f .h i+ - ..... and ?dmunological functions of bone marrow cells and their 
siiiiih;~$~~i~~dddB:~- 

alterati~ns:~b.y E::.z4-L.:... ik&z~Ag-Fadiation. In the early 1970s, an outdoor Cobalt-60 
.:::..;a .:::,. 

x;..;::, ..-..:: 
lrradiati&; ....... ~ i d d  ..::... Gag:-constructed to study the effects on bone marrow cells of 

-;.,:!,?. ..!;::. 

beagles fr&i .... chronic exposure to penetrating gamma ray irradiation. However, in 

1985, the &$ision was made to permanently suspend the use of the outdoor 

irradiator, and the study was terminated. The decision was made after an 

investigation by the SAN revealed that no feasible corrective actions would reduce 

possible exposures at the LEHR boundary below the DOE 25-millirem-per-year 

action level during continued outdoor use. In 1986, the LEHR requested and was 



granted permission by the SAN to  use the cobalt-60 irradiator for indoor 

irradiations of specimens. 

In 1975 the Radiobiology Laboratory initiated a program in basic aerosol science to 

link the evaluation of airborne materials and the laboratory study of these materials 

utilizing cellular and animal models. This program was funded by the Energy 

Research and Development Administration (ERDA) with interagency support from 

the U.S. Environmental Protection Agency (EPA). Research activities in thiq.program 

focused on the potential health effects of release to the atmosphere of-coGbustion .................... 
............... -.::r:.: , ., 1 .... ., 

- .  productifrom fossil fuel power plants with emphasis on coal flyash .,.-...z. -.:- . . 
,.,;;;;i:-;:::;'?* - : A. .. .:.' a;. ........ ...... ......... ,.;.:;.:' , . ; 2 

..-:::* .... ...... 

In 1980 the Radiobiology Laboratory's name was changed to ~~~~-$ in i 'd i ;1p~ -pro~er l~  .,....a 
..*!.. 

reflect the expanded mission and research orientation. 1n~i~9~3:~,con's~ugtion . . of the 
. . . . . a .  . - 

Toxic Pollutant Health Research Laboratory (TPHRL) pas ?dm#leted ..... -... . .  a t  the LEHR. 
This facility was designed for the total containment 5&il,saf&.:Gud;' ....... of highly toxic 

,-- . .:., .... 
and carcinogenic agents including both radioactfve~$@d~&~.mi'~~l ..=::= -,:3.:Tz:i, :::..:::. materials. These 

.............. 

studies utilize laboratory animals and ~ t u d & % ~ & b ~ . u r ~ ' t o  ..::. ., toxic materials by 
dermal, intravenous, o r a ~ - ~ a s t r o i n t e s t i n a ~ & ~ t ~ ~ ~ ~ c h ~ & l  . ::=:?ti.:?, and inhalation routes. 

......sit* a,..... 

Current work at TPHRL includes ~tud~~~~~~+$;p~ut06?urn-241 ... ..-. ............... and americium-241 
-.. :*.?-.:::::. ...... 

behavior in beagles and monkeys,4qdioa~e -. .::? ....... %id toxic gas-particle mechanistic 
-:::.a 

aerosol studies, monodisperse aeroso$inhai4fion . ....... .::... deposition studies, intratracheal 
applications of carcinogen-ggeted .. .  parti%@, and an organic vapor uptake study ........ ... :::i. ........ .. .... ...... :::... - ... utilizing beagles. ...... .:-> . ,:: .zA . .::?a ._._ .?::.... .I:::i. _.. .! ;:.{i. .... :::. : . . .  .r ...... 

..:z::;. ...... . . . .  . .:::.- -..A .::::.y 
....., . .: :=::::::a .......... - , ..:::::::a . 
x.. ...... .'. 

r;;' listed below along with the corresponding 
bows the location of the major LEHR facility 

. . . . . .  . . . . .  
Buildinq Number 

...... . ::.:..:-:::;:- -. - 
a ....... 

4 .  . . . . .  
'.Main Office and Laboratory ... 

Animal Hospital 1 

Animal Hospital 2 
lmhoff 
Pathology Laboratory 
Clinical Medicine 
Specimen Storage and Feed Mix 



I: ., . .:.: ,. . . . . . . . . . 
.:. . :. ::: . 

-* -*-*-* -s 
r,-#l.-* 

Animal Hosp. (1) 

Cobalt-60 F ield 

,.: - : . . v  I:' .._ , - :;;.;:, .. . !  .. .:-., . .. 
, . , I ; ! . :  :::;: . : id-  ... : : ,  _... ..- ..:. .*:. - .. . ,. : ,- 

.;: : -. . 
Source: Speed and Badger, 1984 

MAJOR LEHR FACILITY STRUCTURES FIGURE 2-3 



Washdown Pad H-29 1 

Cellular Biology Laboratory H-294 
Shop H-212 
Receiving and Business H-290 
Storage H-300 
Small-Animal Quarters H-296 
Toxic Pollutant Health Research Laboratory H-299 

Cobalt-60 Auxiliary Building H-289 
-:, .... 

H-229 Cobalt-60 Source ,:+:;. - .  8 
..... - .  .-:-.. .... . ........... Geriatrics 1 H-292 - ~ ; ~ y i Y : ~ . . ~ . . .  .: ..7...-.: , ......... ;; ,,:: : % 
.......... . :::. . . . .  ...... ....... Geriatrics 2 H-293 ,:: ;*:-:i:;;:;.. 

. '!. 
t 

.'. ,. .......... 
..:::?I . . ...: ::. 
.... .., 

# .:, 
..A 

;.:::;; ,.. :, ........ 
..::.Fa ..: ...i ....... &:::,?. ..-.... :.:. .- ...... ...... ... =:::::-re.. ... ........... ............... ... 2.3 State and Federal Concerns ....... 

:" ;* . -!- ::.., <..... ....... 
- I - ........... .,.: ::-. ..., u.:. 

-.:.., c:?::?. . . . .  
.. :*-  

-... . . . . .  ..... ._:;:_, ' .  : 
&.:. :, - -.- . . .  . -: . .... , : :., ..- .... .:::. . . .  

, ::?, 2;. ,- 
Representatives of the Survey team met with m.kpbe.m.af'..$he . - .. ........ California 

..... 

Department of Health Services and the Solano ~ o ~ ~ $ ~ ~ ~ ' ~ ~ i t o n ~ n t a l  .::..::.'::::i:::::.:::rl- ..... Management 
.............. C. ..:..- ...... :::9-.:i::i'.. 

Department on October 8,1987, as part of the--,re-Wi.vey:*A:dt to the laboratory. A .::;:: ,, .;,cs:. 

telephone conversation was held with EP,&!Regip~n .::::?a . ....7 ')*it0 solicit information on 

environmental concerns about the LEHR?~,&~&. ."% &sues of concern raised by 
-..z:::~<~::..*:::..;:::?. u:: .... :::! 

representatives of these agencies in~lqded'i;~~f,olI&ving: .iI+:L 
.'.. ::.. 1 '.785. 
.:::::: 
...... *:::.:a ....... ......? "::'":. -.-.., . .:.:+ ..::.::,, -- ." .......a 

#.I:::? 
.::: .. -.'a 

Probable commin$.ing ..... .-.. of wa<f&fr&n prior U.C. Davis and DOE activities 
. . *  

at the site .... :.* and~,th&,$iifficu(q. .... . .  ..... . . .  
involved in establishing "ownership" of 

.... ...... , .. :.,..- 

discrete d isP@'l area~'~~~,~';.'.:~,. 
. ' 2  ..:.::.) 7'. -;:,;. ::.,:.- ..... .;.: ."- .!., : ..- 

L.  .;:. .:.- ... ........ ..:.fi:iip . ; . . .......... . -:!:':. . . .::. I- 
~ i s t o . ~ ~ ~ d t ~ ~ 6 ~ ~ ~ . . ~ f " h a r d o u s  . ......- ..... :...:: wastes, with the same concerns for 

c o ~ ~ ~ g i e d . y v a ~ $ ~ s  ..:iiii,i::.BG,,'i::::;:::::.:., as mentioned previously. 
........ ....... - . .- - ... ::::. - ., - ,, . . . .  . .:::.. --... 

...... .:.:.::..:.. . 
c::::..:. ....- ...... ....... ::.;* :., 

.:..::::, 
.... .... ........ :., ...... - ....... 

.+~~i~:Pv&lble groundwater migration of radon from uses of radium- 
.... .:. . .  ..:::: .,*... :r. . . . . . .  . .: 

-.22.6 . . a t  the facility. 
...... . ..:::. . . .  

4 . .  'a ... 
Potential for contamination/migration through seasonal fluctuations in 

the aquifer gradient and distribution within the aquifer. 

Identification of burial areas, in light of certain material that has been 

discovered in areas not known to be disposal sites. 



Possible contamination resulting from projects that were conducted in ' 

DOE facilities, but that were not a part of the DOE projects and did not 

receive funding from DOE. 

Potential for environmental releases and residual contamination from 

the recent americium/plutonium project. 

...- 
,:::- 

The necessity for maintaining communication with the state _. ........ :::.: '&d -. EPA 
... . . . . . . . . .  
-"<:,:;:::::~.: ,,,, 

throughout the decontamination and decommiss.ioning'~ef.fort, <::;:A- .::. ;.,. 
specifically with respect t o  the requirements g f y ~ h  .... .... hi'i:~u I. . pe r f i nd  . . .  ..:::.:..,- 
Amendments and Reauthorization Act (SARA), the dbtfiiticin?.pf solid 

.?:!* a,::..:. ....... 
..:::::::-. 

waste management units, the amounts and locatighs. . . .  of'&iy remaining 
,,,'.- -:.. . 

residual contamination, and the disposal:. .::.:.. C::L.. tectt~lqbe.'~~?,or ,: ::. - radioactive 
a::.::... ....:. .=G!. .... . y:;xt -... 

wastes removed in the process. .-! *:.-. .i:=d. a::=;:.. -:.:" 
.::::. 

-..... A : ' : : -  .... -... 
.::::_:::::::::: ,---,, 6::::. t 
.:::::::.;:::;:.;::::::rh.:::.:.. ..- ... .............. ......-... li:::;... .::s:;v , .............. 

.;;:,:. -':<::::':::;.::,:x:;::.. ............ C.l : .gZz -_ .... _ ......- 8; ' :  
"i;:.x. ..;;i:;:e* 

The potential for environmental .zz..F Fe~$k$Z q_..... ~ F + ~ ~ e s d u a ~  contamination by 
"i5x:B a::::' -..... # 

.i........ 
c.:::!- ....... '22:- -.:. 

iodine-131. :=;;* -si;:, * -BiE.:. *::;::* 
4.:- ,$Ses :!.?- aig;i;'l$-?7 -'.* 

.-.:::?~::=:~,~::+. 
I:.. ....... -. _._...... ....................... ? 

( 
. ~ ; : : ~ ~ t  -_._ -.....a -;a;:= 

.;.::? Fi;;;, '=+!> .:i:.:. .... 
The impact on future 1ar;'6iuse~+i~,m ..:: -... ... -=:::% hazardous or radioactive residues 

-..... that remain after decontami";hn-y 
.??. 

.;....:? 
c;:::: 

am... , . . ,::.:;!. ..'. :::. ...... ... ,.:. ... ....... ... a:::.;;. ..., -;.::.-. .-!: 6. ... ... ;...... ,:;.. ;. . . .:...- .. :. .:..,;: .. - !. ::. ..... . -.... .::.., :. I .  . . .  .' . r'. 
a::.. A. 

..:... ) 
. . 

:?' r 
1._. . . .  -.; ,,::. .c;f:;,..- .......* ... :,;. . . 

a;..:: ...... *:.:::::... ... re.  ' 
..*.f".'. ....... ....... . .  ... ": v.:w.. 

.:: ..:. .:::;:*8- 

. ,.:.. ................ .~~;: : ;~ =:;::., 
..: .:,r- .::.::.,. 

J::..i;;;- 
.......... .::::::a:::::' ,* . ..... . .  .:::::... ./;:;. 
,.:.:::.:; ... 

*:;;::+- .:.:::. . . 
, ........ 

.!ki:::*..- ..... : : : : : ........ ...... r:::.;r..s::::i?:I:?:?:.- 
i::::. 

-.a- 
. 7:;-"::::::::. -. ...... -:- 

<!:;;;;,::;: :.. ..:::: :.... ........ -:.:::- -. .- ........ ... ...... K?;:::. 
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-:;:::.. .;;::.:, ... ....... 

a:.. .... ..:. :. 
:?. ..... 
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3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS 

The discussions in this section pertain to existing or potential environmental 

problems in the air, soil, water, and groundwater media a t  the Laboratory for 

Energy-Related Health Research (LEHR) a t  the University of California a t  Davis (U.C. 

Davis). The discussions include a summary o f  the available background 

environmental information related to each medium, a description of the sources of 

pollution and their control techniques, a review of the environmental man~toring ' -. 
program specific to each medium, and a categorization and exp~anatldri ,, ......... . . -... : of the 

............ 

environmental problems found by the Survey team as they relate to,ea{hine&um. . .::.:.:::::.. 
..:;:;:;;.;:;: :..- 

. . %. 

.::::::;a . ., .. x. 

. . . . . . . . . .  ..: .. , ....... 
: .j:x< . . .- , . -6 ..... . . . . . . . . . .  .......- .:.:.. :'. .- . . . . . . .  . .... ..... . .  3.1 Air .......... 

.::.::. : I .....- : .....-... :...:::; ..... .... ....... .... a .  ...- . . .  ...... - . . . . . .  
.,:.,,:i . .  :.', . . . .  
,,: ..:: :. - .  . . . . . .  ., ' .  . . . _ -.. . . 

: ?  
. . ... . .  ...- L ... ...... ..... ,.. ..... 3.1.1 Background Environmental Information . . . . . . . . . . . . .  .: :,-: ~j:~;.-.. -:.- 

.::.::a ..I 
a::::.:. ...... ...... 

"..::::% . . .  . - - ....... 
.:::cz. 

. .:. .... ....... -. ....... - 
v :::*?.a- 

6.  ::.;: 
a:::::::::: ::.:.- ' .. 

The LEHR facility is located in Solano County, ...- G&+JI~.$;&~. ............... . .: - - .... which is part of the . -....a' 

Sacramento Valley Intrastate Air Quality c~kIRi.4~ .::. . :-< ~=&,lpn - :;a (AQCR) 28. Radioactive 
and nonrad joactive air emissions from the TmR $ad:,o{Ker sources within this area 

...-,w--- ..g*,* .,.::;7sE;:!- -.:.::- 

are controlled by the requirements 6f tliaiy&d:~&n'g~ir . . . .  . ... Pollution Control District, 
.......a ......... ....... * ..a:.- -. .:* 

the California Air Resources ~ o a r d $ b ~ ~ ) j $ $ h &  ..::.::. ...... - d l i fornia Department of Health 
Services, and Region IX of the U.S. ~nvik&m<$al .... ::- Protection Agency (EPA). 

. O?. 
.:;ax 

.... 

.: ':, . - . ....... - ,;.: :-.- 
.::::::a ..... ............. ;' 

Worldwide ,.-!c. s:z:ii(;::, background-~*t,trno$~heric ....... .., radioactivity is composed largely of fallout 
.:;::?-:';:Li. ............ 

from past atmcj@heiu nucliiir weapons tests, natural radioactive constituents from .. L... 
-i:::;?. ,,<jj:i:*:.- ............. .,.. 

the decay.,,&aiii~~Tth&lum ............... and uranium in soil, and materials resulting from 
' .s:;;;::.-.,.. :- 

...- .: ::::a 

interati66s -.. . . . . . . . . .  $th &$mic radiation (e-g., natural tritiated water vapor produced by 

intera&c&!-bf cosmic radiation and stable water). Atmospheric part~culates result . =. 
in part froin':*s~il particles that are blown by the wind. Consequently, changing 

meteorological conditions often cause large daily and seasonal fluctuations in 

airborne radioactivity levels. Windy, dry days can result in relatively high 

concentrations of airborne particulates, whereas precipitation (rain or snow) can 

wash out many particles from the atmosphere. 



The EPA determines airborne radiation levels a t  major cities throughout  the United 

States t o  monitor fal lout from nuclear devices and o ther  forms o f  radioactive 

contamination of  the environment. The closest EPA monitor ing station t o  the LEHR 

is in Berkeley, which is about  57 miles southwest o f  LEHR. The most recent Berkeley 

data available as of  this wr i t ing are summarized below: 

Radionuclide Averaqe Concentration 
(pCi/mj)a 

..:.. 
,::.:a .:.. : 

.... ... .... . . . .  Gross Betab 0.03 .:: 
-. 

.Cr... - - . .:::.::::.!., *..:: - v.. . . . . . . . . . . .  ..................... .................. h 

Pu-238C 1.9 x 10-6 :..:.. 
-..a- 

.::. ;;!. -..... ............. ...... . : :':?. .............. *:.;;;:;..:.... .- .... -:.... 
I 

.- .. 
. . . . . . . . . . .  ..... . ::::;. . :.. .::. 

..... .... ..... Pu-239C 0.4 x 10-6 *:.... , :: 4 -:.... .::::. 
. . . . . . . . . . . . . .  ' ::. .. ..::::* ..... .- .......... .- 

x;:;;:: ...... :,;::, ::::::::::::;:+:. .. 
U-234C .............. ......... ..... 

...*......... ..." 

7.5x 10-6 &.!., ... ...... _ .. .. -. 
...... - ........ ....... :,;:;,;iiiz>, c::. .., .............. -:..:: . ....... 

U-235C .... .  10-7 '~T:~;'.'.:':;' .:.: . 
..::.: -;:.;::... -. . 

a':'. .' 
... ... ....... 

_::::. .:::.:. 

U-238~ .....,.... . . i  7.2 x tj(f.6 . - - *  
..... *::::<. -..... -.:;, 

a:::::::. 
..... ..:::. 

-..... .. ..% 

,-.! ...;,-. cii: . .  
..:.;:, 

.:::::::::::::::.-3 ..,, a::. . ! 
.::: 

%.. 

.:::::::::::::::::::;::zn- -.::. .?. ' source : E PA, 1 986a, 1 986b, 1 987 ..;::;::;+i;::.:::::::.:.~:jj:i:.:. ...... ..: ...................... 
...- ....... - . - .. .-lie, -V':iiP"::. :'.:::::: *.:;::. ...... .=:::* -.. '- ...... a. pCi/m3 = 10-12 CiIm3 ::::.: L ,iiun, .. -...... a 

..:::-. ' 

b. Data collected f rom 0ctoberG1:?8~d~e'"&&mber 1986 
c. Data collected f rom January ~w -- Jiif?. tu:jlme'i986 .:::::: 

.$$;;L;a::..%;C 4i:i:i: *....-. ,:.a 
.::::::....:nx;:~ijii. .:'::I. - ........................ ? -ci.?- 5::;:*.7q..:j:;:*, F;:!! ....... Y:i:;::, , .... 

3.1 .I .2 Ambient Air Quality .==::. *:;:::* -.::;?, -:.GS c:::!" ........ .:_:in , , ........ C....., .-.:::. %::il ..:::::!. *3!i!. -.. . . a::::. -.. .. 
I::::.. 

c::... 
........ "...... -.. 

Table 3-1 lists the Nati0nak.A-mbient ........ a&b '~ua l i t y  Standards (NAAQS), and t he  

California ARB Air ..:::... ~uali$~:ta"&+rds.::$&bient . . . .  air quality standards are established 
............. . : ....... , 

t o  protect the health:ahd - ,  ~ l f a r a - ~ f  . . the general public. The air quality in Solano 
. . .  ,;.i ,..- 

County in AQCR 2.&has'b&h ...~s:~:~:; .... ........ d.&gnated by €PA as being (a) unclassifiable, or better 
.":ii:::K::::;... 

..:::.:: 
*.:,.::*- ..::::;x 

than the ~ ~ ~ ~ S f o i a b t a l  .. - :... ...... . .:::::. ?%ended particulates (TSP), sulfur dioxide (SO*), carbon 
monoxide ~ ~ ) < ~ & k ~ ~ ~ ~  dioxide (NO2); and (b) n o t  meeting primary standards 

.:!iiij:i!ji::!.. " :::::;- ;... -2:::- 

f o r  o z o e ~  .... (O.3) ( - 8 ~ e a u  o f  National Affairs, 1986). It is l ike ly t h a t  h i gh  0 3  
.::.:::. c:.;.. 

...- 

concen-f&$t@bfs _ ....... in predominantly rural Solano County are largely caused by t he  
regional t;i"sport a:; . ., o f  pol lut ion f rom distant urban areas and power plants. Because 

sufficient pa&culate matter  ambient  data are n o t  yet  available, EPA has n o t  

determined the particulate matter attainment status for  particulate matter smaller 

than 10 microns (PM 10) for the  AQCRs. 

Table 3-2 presents 1986 background amb ien t  a i r  qua l i ty  d a t a  measured a t  ( 
Woodland, California, which is about  12 miles nor th  o f  the LEHR (California Air 



TABLE 3-1 

FEDERAL AND CALIFORNIA AMBIENT AIR QUALITY STANDARDS 

Averaging Federal Standardsa California 
Pollutant Time Primarvc 1 Secondarva Standardsb 

Ox~dante 1 -Hour I 0.10 porn 
Ozone I -Hour 0.12 ppm 0.12 ~ p m  
Carbon 8-Hour 9 PPm 9 PPm 9 PPm 

0.05 ppm 0.0s ppm 

Particulate 
Matter (PMI0) 

Sulfates 
Lead 

Hydrogen 
Sulfide 

Vinyl Chloride 
(chloroethene) 

Visibility 
Reduclng 
Particles 

Source: Californ~a Air Re.xiprces ~oaid,ii;k9@7 - 
a. Federal standards, Qh$r t h i i b o z o n ~ ~ ~ a r t i c u ~ a t e  matter, and those based on annual 

averages are not to  b'e:@..&ded:~ore than once a year. The ozone standard i s  atta~ned 
when the exp.ei&&d:.nurd& gbi.pays per calendar year wi th maximum hourly average 
concentrati.~f34'aboue the'szhdard is  equal to or less than one. For the particulate matter 
standard, r?&.;hq&:ihan =:..:I:. ....., .,.. .... :.:.. ..,. onesexpected exceedance per year is allowed. 

b. ~ a l i f o r n m . , s t a ~ ~ d s ' , ~ ~ t ~ e r  than carbon monoxide, sulfur dioxide (1 hour), nitrogen dioxide 
and.:$i'tt&late"6fter, are values that are not to  be equaled or exceeded. The carbon 
m6&xi&jsulfur bibxide (1 hour), nitrogen dioxide and particulate matter standards are 
n o ~ ~ ~ ~ ~ p . ~ x c e e d e d .  

c. ~rima&.:~%t.andards are the levels of air quality necessary, with an adequate margin o f  
safety, td$totect the public health. 

d. Secondary Standards are the levels of air quality necessary to  protect the public welfare 
from any known or anticipated adverse effects of a pollutant. 

e. Measured as ozone. 
f. Preva~ling v~sibility is  defined as the greatest visibility which is  attained or surpassed around 

at least half of the horizon circle, but not necessarily i n  continuous sectors. 

Annual Average 
24-Hour 
3-Hour 
I -Hour 

Annual Arithmetic Mean 
Annual Geometric Mean 

24-Hour 
24-Hour 

30-day Average 
Calendar Quarter 

1 -Hour 

24-Hour 

I.. 

1 observation .. 4 

*i;g?- -..* ...... 
.:..:1 . ... ..... ...... 1 : ::.:! . .:. ...... 

..... 0.14 ppm . . ..a . . . g -~s  x.. .: ppm '.-:;::.: . ........ '. . . .  ... . O . ~ P P ~  .:..- . . . .  ;:;- 1 ::, 
.ic 

.:.:8. 

...... *:::.-d ... .::?. a.lg,npm 
50 ug/m3 SO 

...... .................. ......... - 2. ........ ... 
..::.. ..-.... ==+- -.L:::.; .::.,:. 

=.. .. :.... ..:.::.- *. 
- . a  .:::: .. . ,  s:iciir 
.-.':-. ..7 ..... 

..... .- :::z ..... 
r:::::::? . .-: , '.. __. 
.:::::-:z. ._.::::::::: . . .  .y= '. if?!. a..:z:=s!c ..... .. . ....w<!. . .--. _.._.i. ...... .....- 

::;..:: . . . . . . . . . . . .  .......... .. ............. :,:~;:::::.:..:+$. .- .::::?- - - -. ::%;:z;L::. .:<;:z .................. Y.,. _ ............ !, ... .':;-, - 'F '  -... .:...::* 
...a 

........ .:::.:* ..... ...... .:..;:a . ..:::::, .:::r .... -.. ..... ....... 
:::.::. ...... ... ....... .. ,>. '....! 

.ii...:. 
a;:::.* * .  ....... .-.:::. ....... .:::::;. ....... 0 . .  

4.: . ... .:..... . :.::: . . . ,  . ::* . : . . n.. : : :  

0.03 ppm 

0.01 0 ppm 

In sufficient amount 
to  reduce the pre- 
vailing visibilityf to 
less than 10 m~les 
when the relative 

humidity is less than 
70%. 



TABLE 3-2 

..:'E;l.g86 BACKGROUND AMBIENT AIR QUALITY MEASUREMENTS .::..:a ..... 
.!;I;:;,. .:;;z,, 

..:.::!;3 .?,!:z,. 

...... -. .::, & ......A ... .:::;;. ..... :i:::. .:.::::7 ...... .?;:;'= u: . *:?;!, ........ .7::::.; 
Source: California Air Resources Board, 1987 ........... n::::::;.* 

*.:;: : c::::.:::::, ...... ... " ....... ..::.:..a .,::.... ..... ........ . ;!xi;- ,.%::;!:*E;12 
a: : : :  ....:: i .... ........ r .;:v,.. a;:::; . :5:$?. 

s:,:.:: ;iifi~k,~:iii,iiii~+gi* 
a. For the pollutants listed, the primary standard is equal tgi'WTe2sg~~@$ary slandard. Federal standards, other than ozone, particulate 

matter, and those based o n  annual averages are not t o  be exge&d mq@than once a year. The ozone standard i s  attained when 
the expected number o f  days per calendar year w i th  rnax imu$gour$%er~ concentrations above the standard is  equal to or less 
than one. For the particulate matter standard, n o  more than ong.s&ec~?jceedance .:..::... :::.. per year i s  allowed. 

b. As measured at Woodland, California, about 12 miles north of th"c"~EIj&.f&&fit~.rC+ 
c. California standards, other than carbon monoxide and particulate n ~ $ t & e r ~ ~ ! $ i & ~ e s  that are not t o  be equaled or exceeded. The 

,: .v;*;F 
carbon monoxide and particulate matter standards are not t o  be exceed+-,? ..=ii::::::~ .lit.. ........ 

d. The California standard regulates oxidant, measured as ozone. ,::::::;L *:' ;:iil',;?j;:r .:: .r!:::; : .' .?jji!i' ......... .::::..a , ,  : :  .:::.. ' 
*! :;.; ;.:;?:!, ,*;,::>- 

.:::::j. a .  ..... :.. :-:: . , .- . : : : : .  ..::.:: . .E.. -... *::::.* a, . . .  .... . . .  I. .:. .( _ .A:::::, .. ,.;.:::.a :::... . :. . . . a  
,,:::,:.;- -;,::::;. ...;;:.... . . I ". -. .5::,>.:4. y ;  .... , :?::. ;:.::.., . . 1 .::. . ..-..  ;;;:;' .. - . . : .  . . . . . . . . . . . . .  .;.,. : :.. 

...... i::. a::.. 
. ': , <::;:3 
. . .  ...... .... .:...:' ...... ... 
.:::. ...... 8 .. ,::.. .. .  -.. 

. : . ; :a  ,.:: L 
I:: 

,::::. . , < .:.-. 
..;.:.& ! ,, ,::: ::;;;.. ... ,::;:;;: .:.;:;"..A ....... . ..*.- .. ...... . . .  .. :: i. 

. :  ,. .... 

Pollutant 

Ozoned 

Carbon 
Monoxide 

Particulate 
Matter ........ I Annual Geometric Mean ' 

.: ' . - I 30 pgIm3 
24-Hour I 3 g. 80 iq lm3 1 94r41m3 

. . . . . . . . . . .  
a . ::.:, 4::;:. .... -;..: i. .K:: .:a ,::;::, ,;::. .. 

; , ;  .;. ,' - ..:::::* .... . . . .  , , Fi :" 
&eraging ~ i~$$h, ............... .!;if;#: '"": ):".... .- ,,~gpws:i~2.* @ ... -"& ,$?i.; 2 ; 

c;it =:;: 
iiii' .. 

&Hour 'P .::.: 
*:: 

. . . . . .  . :::: .- 
.fi.i(i. 1 -Hour ...::;: .::::A. -...-. 

a.:::: !. 
-... .. 

a:: 

Annual Arithmetic Mean='?. 

Federal 
Standards 

.!:: .&a :i .::. . 1 2 ppm 
.::. . c.:::. 
. . . . . . . .  .... ::. ........ 
:::. ; :* dppm 
.:.I!::._ ....... ' S  

':i.;lp 35 ppq.  . ..:.: . . 
. . 50.~$i&3 . . . .  . . . .  

2nd Highest 
Measured 

Concentrationb 

0.1 1 ppm 

4.6 ppm 
12.0 ppm 

California 

0.10 ppm 

9.0 ppm 
20 PPm 

Highest 
Measured 

Concentrationb 

0.12 ppm 

6.0 pprn 
13.0 ppm 

Average 
Measured 

Concentrationb 

36.5 pgIm3 



Resources Board, 1987). The Woodland Station is the nearest site that routinely 

monitors several of the regulated air pollutants. The table shows that ARB ambient 

standards for oxidants (measured as ozone), and particulate matter (both annual 

geometric mean and 24-hour standards) were violated in 1986. Ozone data 

collected during a special study in Davis also showed violations of the oxidant 

standard. Emissions from the LEHR would not have contributed to these violations 

because the magnitude of precursor pollutant releases from the facility that form 

ozone (namely, nitrogen oxides and volatile organic compounds) is negligible. .... 

During 1986, Federal ambient standards were met at the Woodland ~tatiok;:. ..... - 
,.,: i.::!:::!.. :: , : - =.. ........ ................... .. --. .... , ..... ::::s -. ........... -. ....... 

*-.a- ... *..: :+. 
........... .::.: .:::.. 

- ....... . . . : :::: - . . . .  . .............. r;::i ;:.. ........ : ... 
.: ., .... ........ :a 

3.1.1.3 Meteoroloqy ........ . . . .  :::: . . . . . .  I ::, 
: , .:.+ ....... . . : ; : . : * .  ....... ,.:::*- .<<:::::$.:-, , 

...... " :::::.-..; ;. :c- .  . ..._ .... _. . . .  .*  ........ , ,  ..:::. 

Davis and the lower Sacramento Valley have a mild c1imate;~~j~h. ..... ab&$ant;unshine 
.....!!- . . 

most of the year. A nearly cloud-free sky prevails th~~u~hp~.t.::>h;e..~"';nmer ... ;.-;::. . ..... and in 

much of the spring and fall. The summers are u<$$$!.y - ....... .... d i gw i th  warm to hot .. .-*.. ,:... - .:., 

afternoons and mostly mild nights. The rainy s e a ~ ~ n ~ - ~ & & l l y  ........... ,$'November through 
...a ............... .;::I;;;, -.:::i.:: . ...... 

.-*t3 ':::F:>. ....... .: - 
..- ' 

. ........ .::::;. .. ::... * - 
..... March. .i::xa = .. ._...... : : :n  ..., .. .. .::::.: 

....... . .- 
-::.it ....... ...... 

.:'::?% 
, 

,i::*L, -:-=t 3 
..::::. ...... ....... . .:. ..... <:::mi= ... ".., 

.?:zn?e* 
..:i:: 

.::::.- .:::* : :  ..--- 

The LEHR facility is located approx imd&~~~~~m~l -e5 '5 'west  ._..;; ... ::::..re~ea;;? _ .......... ....iiic of Sacramento Executive 

Airport, which is the nearest ~eat&e~.e&&bifi;e ..;:::: 
.L7:a:, 

with long-term climatological 
....... 

data. Predominant winds a t  ~ a c r a m e k ~ ~  ..:::::! a"$southeast through southwest every ..-... 
month except November, d e n  . : ::. they areffom ... the north-northwest. Topographic 

effects, the north-south...=l&nm6fit ....... 
........ , .:::..!i,: ~f$h"e ..,. Sacramento Valley, the Coast Range, and 
-;..: :.:,:: . 

the Sierra Nevada s t r ~ ~ ~ ~ ~ . i r j f l u e n ~ ~ w i n d  ....... - flow in the valley. A sea-level gap in the 
.:.::::. .L!.::;' 

Coast Range permitr ..:. .............. :::Ci'r.. cofl i 'ce,h~t ... .. air to occasionally flow into the valley during the ............. .. 4 s:::;. . . .  .... :;, ...,. - '.; .... ......a ::::?a 

summer, with.!.:#4nq&ed .- ....- ... .::; f6yv'ering of temperature through the Sacramento-San 
r: .::_. ... ::>. . .:: ; ; ; ., .......... .* . 

Joaquin River ......... ~ s $ f @ z b . % b  ...... City of Sacramento. In the spring and fall, a large north- .... ;:;:.::.:;!:. , .............. :;:.... .- ..... ... 
to-south.pielbre ..... ;:.. .:.. .. g7$dient develops over the northern part of the state. Air flowing 

over thL$i&You ..... Mountains to the north warms and dries as it descends to the 
A,.: ', 

valley flod<:k.~his ... gusty, blustery north wind is a local variation of the chinook 

(NOAA, 1985): 



The mixing height and the average wind speed within the mixing height are 
important parameters in a general appraisal of air pollution potential. The mixing 
height is defined as the height above the surface through which relatively vigorous 
vertical mixing occurs. Hence, much man-made air pollution is transported and 
dispersed within the mixing layer. Estimated afternoon mixing heights in the Davis 
area range from a winter mean of about 3,000 feet to a spring mean of about 5,250 
feet, which are generally less than mixing heights found in other non-coastal U.S. 
locations, but are greater than mixing heights occurring along the California coast. 
The intense subsidence inversion that occurs on the eastern side of th?e .... quasi- 
stagnating Pacific Anticyclone during the summer months causes .ger$,ihallow .- ;.:: ..... *, 

mixing heights along the California coast and affects the mixing he9h.t.s ..... - in-thk-~avis 
c . : : : ' : .  s;..::, . 

area (Holzworth, 1969). Also, mean wind speeds within the mixifigheight are'Kwer 
. . I . . . .  .A 

in California, Oregon, and Washington than in other areas .;.!.. o f * ' tk&~'~&~im~.  .. :..:. The 
,.,::y.z 

combination of relatively shallow mixing- heights and loc~:~aqs~&:.wind = .  - - speeds 
-;... .:- . . . 

indicates that meteorological conditions conducive .:..:.". t~"&~:. ;oc~r;ence . 
C_.:. - of air 

pollution episodes are frequently present in the ~aJ$i~gi&:?.~nd the rest of the - a::::.:. " ' 
,::::::?*=:?z,.. -i;::i:.: 

,: . 
state (Holzworth, 1972). .ii:i~)ii;i;ici:ii:jj~;~nr:m3i~i~~A ''. ...... ............. .::::::-,.- ..... " ..................... - 

-.. .2x:?, --:=j:::;::, :;~x{:.:, ..... ..... *.:::.. y;;:.:, -. 
'::::re _-... 2 - .:i::.: 

. . .::::.. .. 
.sii:;, -::::?* : ,  --""' 

3.1.2 General Description of P o ~ ~ u t i o n ~ ~ r ~ ~ ~ a n ~ ~ o n t r o l s  * .::::: ; .  .......... 'Sii:;.. 

*7z$z ?:!,,,. ;-;;3%$;:- 'GZ* -.... .;:: ............. E::(.;:!hi!, -.,:::; :::-.::.. ...... =:.: ;:.--.. ::::::::, =:::.- ...... .r:z:. .... -2x:. 
Most air releases from the LEHR originat&iK&-h .: .... I 

Siliil. 
I26oratories at a number of on-site 

buildings. In laboratories in which c=&ino$jtic or radioactive particulates may be 
generated, U.C. Davis' Officsof .:;_..... ~nvirohi;iental Health and Safety (EH&S) requires 
the use of high-efficien5F..pa&ulat,e$~ir - . .  .?.. . (HEPA) filters on exhaust gas streams. 
Likewise, for experime$=l c - ~ tudV~e~~r t ' 'wh ich  L.. hazardous vapors might be emitted, 
charcoal filters are &$uij&d. ........ , ,.a=!n 'addition, standard operating procedures for 
laboratory <&h~,~$~nnual airflow testing to meet minimum air velocity 

*?:L:;j- .".:. i:..:: i 

requirements~~.?he!F&hey L...ii: ~ . .~~: i is~G~c~;i :5z- .  t6am noted that dates logged on stickers on each of the 
-': ........... .".&::.:.- 

fume =.:: ..... .... * . . ,  h~~@ls. . ide i$ t i f~ l i r~  ........ when the last face velocity test was carried out 
demod$it&~ . . .  .: .... :., that'ihis requirement had been met. EH&S criteria also call for 

............... 
annual t i i$ig of HEPA filter efficiency, continuous monitoring of the HEPA filter 
pressure d'iffprential, and quarterly testing of charcoal filters used in a U.S. 
Department of Defense dilute nerve agent project. 

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



3.1 -2.1 Toxic Pollutant Health Research Laboratory 

The Toxic Pollutant Health Research Laboratory (TPHRL) is a specialized facility for 

exposure studies of laboratory animals to  toxic materials. Current work in the 

TPHRL includes studies of plutonium-241 and americium-241 behavior in beagles 

and monkeys, radioactive and toxic gas-particle mechanistic aerosol studies, aerosol 

inhalation deposition studies, intratracheal applications of carcinogen-coated 

particles, and an organic vapor uptake study in beagles (LEHR, 1987a). ... , 
1.:::. . . .  :. ... :i. . - . .  

.??.,. ... 7 ;;fiiii;K::i *... : 
The TPHRL has a sophisticated air emission control system designed-to ......... ac),lebe very . ..:::::::::,::. .- '.:?a ................ 
high contaminant removal efficiencies. Much of the exhaust air.:fj6'i$he .... :, bbilaing .!..::* 
goes through three or four stages of HEPA filtration. ~dditionafi~~d"~rri'afar~.~ortion .. :;: ... ...... 

...... 
of the exhaust air is  charcoal-filtered to remove gaseous~<&pors.'.~~~he , . ,  .I .. . . emission 

control system consists of roughing filters, HEPA fi~.ters,~'&akcda( .. . :. filters, and a .:=::.. .:̂ :::::. 
. 8  

perchloric acid fume scrubber to treat effluent gas. ~fi5.~.jflu'b,& I:.:: ....... . .., frdm the exposure 
A. .. - 

r .:::x.. 

rooms (e.g., in which research activities involveW?&5ia&ib .:::::. --:-.,:::.:;:.. ........ a'Ad toxic agents) i s  
...................... . i.. ...... *. 

passed through a HEPA filter downstream of .:.. tf@glo~&;@ox~, ..::::?, ....... through a HEPA filter 
in the loft, through a double HEPA filter ah2:Gh$$~al-%fteter . . .a ..:;:;+?-* in the Machine Room, 

.... s;-;?. 
and exhausted to the atmosphere t h r o & $ i f - & i ~ k  Shaust vent. The bank of filters . : : :  :;r:;:! ........ 
in the Machine Room consists of 16 &lurnh$'~zfilt&s .:xi::, .:::::= ..._._. 

(i.e., each column consisting of 

a HEPA filter-charcoal filter-HEPA fi1tGF.3~ s'*uence), with the effluent passing in 

parallel through these 16 colimns. ...... Thead:& . .- HEPA filters in Room 709 and the bank 

of filters in the ~achin.e::&ooh:h~ye:$6t ......... . ..: _:.. . ...... . .:... 
been efficiency-tested since installation 

because of the a b s e n ~ ~ f . . s ~ p ~ i h g ' 9 ' b o r t s .  ...... - In the past, hazardous radioactive and 
... :.::. .!:;:::' ....:::::; ... . 

toxic agents s u c h ~ ~ a s . p l u t ~ h i u , ~ ~ ~ ~ 4 1 .  .cc{:.:-s:;;:..- . . . . . . . . .  americium-241. carbon- 14, and asbestos have 
.:;::.!A u::::., .. ..... ,. ....- ..: 

been used in.!*' .............. e$flosure:,&oms and vented to the Machine Room filter bank. - ...... .I::.;.:*..- 

There is .... :.::.:..: .. a..red"&t~t-&tnilation ...... system for the effluent that passes through the 
.:::::..:. ..... 

Machin&;$Godm . . ::. ..... su;t;'&hat a secondary fan would become operational if the primary 

fan fail~!~~:ia";'~'iom . . .  713, perchloric acid and nitric acid are used in the perchloric acid .: .. 
fume hood.$bdry bones, and the effluent containing acid and salts i s  vented to a 

-4- 

perchloric acid scrubber. 

A 350-kW emergency diesel generator on the east side of the TPHRL is available for 

use in the event of a loss of electric power to the building. This generator is tested 

weekly to ensure its operability. The generator is a very minor source of air 

pollutants. 



3.1.2.2 Cellular Bioloqy Laboratory 

The Cellular Biology Laboratory was established for conducting research in cellular 

biology focusing on the blood-forming and immunological functions of bone 

marrow cells and their alterations by ionizing radiation. Research experiments 

currently carried out involve cell reproduction, and tissue and cell culture work. All 

the fume hoods in the building are HEPA-filtered. Although the filters are changed 

according to a planned maintenance schedule, they are not routinely test+. This is 

because the f i l t r a t i ~ n r ~ f i e ~ e ~ ~ ~ ~ ~ r d m e w i t k t h e o r i ~ ! ~ n a ~ ~ ~ i e s e a r c h  -x::si... L 

.., ;.!+&. 
scheme t6-treat more hazardous emissions than have actually been.r&&arqd.:from . . :::::::::. 

... ' . ::::: "'i' : : : : - : 

the facility. ~resentl~,acids (i.e., hydrochloric, acetic), bases, b~ff$ifin@::~herniii'ls .... 
*::::.. .... ..- 

to) 
... :::.. ..... i 

prepare cell cultures, and chlorinated, nonchlorinated, and orMr$ic-%l;ents are 
...... .-!- - v.:.::. - ........ ......... . . . .  ......... -. ...=; :::::. a , . : .  ., 

3 -. .... /- ....... . ....... used. .. . . . . . . . . . .  
::::; '. ....... - . . . . . . . . . . .  ::... .:.. x. .. . ;:,b..------- ..:*!. -..a;,..:::. - -. . -. . ....... - -  . ... ,;:;,: .,, 

- .- -  - ... : . . . . . . . . . .  ... ::. 
.% -,::?,: c: ;'-'. ,".- . . . . . . . . . . . .  a::.::". - ......;..- ' .' 

In Rooms 515 N B ,  culture tubes are prepared usinGiiighli-.!4iluted nerve agent 
.-:e:.-. .S:::!. I :::. 

.:::'::;:::::.::?- 

working solutions. The nerve agents used at the -.. ~f~&ei&i-?abun, -Lr.-- I... -...... ... GB-Sarin, GD- 
-;:::is 

Soman, VM, VX, and Vx; these are organophd*at&smI;bunds, -..... , .:.:... which are more 
yil;;. -iii:L 

potent versions of the organophosphate p&t@de5.bsed*by -.:..: ..... the agricultural industry (, 
T:;i* ,+ -,,, .:::::-*gi;?? *;::.:- 

(Foreman, 1985). The fume hood in vJbf&=$hiS:&ork ..:::.: ._.. _ is carried out has a charcoal 
...... ..... -;ii;:.. -8:;; 7%- 

filter with an alarm that is activated?%~he ... :.::!. h@flow'is -L::c. too low. The effluent is ducted 

from the fume hood to a vent on th%~~~opf?*~aintenance ........ -. ...... logs indicate that the 
.ii:i. . .a 

charcoal filter is leak-tested (Garterly. ........ ... . * :. .:. a::::::.. ... ..... - .I.: .. ...... ... : .... ' ..:, . ..... .I .... ....... . .!I.'.'.. ' 
.......- . . . .  ... .. .... :. . . . . .  : .) , 

ies involving air emissions are conducted at Animal 
. . . . . . .  .:: ., ............. 

Hospital"%i$A'h-1), a;:.. . in comparison to past activities. In Room 212, dilute nerve agent 

is further di'l&ed in a fume hood. The fume hood has a charcoal filter that is leak- 

tested quarterly and an airflow failure alarm. A natural gas-fired boiler rated a t  0.5 

horsepower is located on the north side of AH-1. 



Animal Hospital 2 
AT-- - 

In Room 3 1  1, there is a c a n i s t e i m i h  a source strength of 3 curies) in 

a fume hood from which aliquots are extracted for various experiments. There are 

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

Main Office and Laboratory 

..::, 
! :::: 

There are a number of active laboratories in the Main Office and.~a.tioratory 
, .......... I.. &...i -s...__ ..... . .: ............. 

Building (Rooms 123, 112, 110, 1061, none of which have HEPA fi!$ers.''?iir&e only ... ::j:::::. .. . .%. 

small quantities of radiotracers and chemicals are used in ... :ii:P thkse?l8bora'&~ties, ...- :i 

emission controls are not installed. In Room 106, small quantiCek+#-h>g$~y ..... dilute -. ..... 
nerve agent are added to tlssue culture flasks in a fume.-(i$bibd, . . whi2h. IS charcoal- . ,  - 0 -  

. . 
. ;? . . 

filtered. 

Small-Animal Housinq Facility 

Administration of highly diluted s to experimental 

animals is carried out in the front of Il-Animal Housing 

Facility. The fume hood has a cha quarterly and an 

airflow failure alarm. *;:=:? .... :.=. ........ . t.. . ::=* ....... 
..::::tr ... ...... .. ;.:. ........ 

a , . . . .  ... . . . . .  :;.. ...... ....... .... .... ..... . .  ... . . . ,  . . .  . 4  ..... Geriatrics 1 .! ..ii. .......... - . :.., .a- . . . . .  .... . ..ii;ii;- :::> y.,.' ......... . ...... - ..:.:, ...... .: ...*... . . ...... .... - .. : .:1 
: I.. ." 

el::::< ; . . s..;. 

......., . . . . .  ....... _ . -  .,:: ..., .:::::;:- .. ., .-. . . .  ... 

In the Geriatrics .... :::..- ....__ 1 - . f ~ ~ i ~ i t ~ - t ~ ~ r e : ~ 1 $ ~ 6  .... gas-fired steam generator that produces steam to 
, ::::;a e:.:.., 

.,:::,::., .. :?r:::::~' 

clean animal c&gks.,.i:frlitrog -:...... oxides and steam are released from a vent on top of 
-;ii;x.. .+::if.':: ..... ....... ~;:~;~*-.';:;:::::??:!:. ......... the b u i Id i ngzX ...;jii*!- 

- ....... .- 
.............. 

e::::::.:. .... .- .: ::::a ....... ....... .....ii; 
- ... ::::. . . a  . . ' ' 

.....- ........ .' :. ....... .... 
a:.,:::. 

. :. :. 
e:::- . . . . . . . . . . . . . .  . . . _ : . .  

3.1.3 '....;'~~vironmental .. . . Monitoring Program 
. . . .  . ' .  . . .  .... . . .  .?, . . . .  ,. 3 

-4- 

No routine emissions monitoring or ambient air quality monitoring is carried out a t  

the LEHR facility. In connection with the SAN site characterization study involving 

soil and groundwater sampling in the southwest corner of the site, a d  hoc 

meteorological and ambient TSP monitoring has been conducted for measuring 

impacts downwind from the excavation of burial trenches and pits. 



3.1.4 Findings and Observations 

3.1 -4.1 Cateqory I 

None 

None 

-a,"- ............. . . :::::::::.. ................... . ,.:: :... ..... .- 

.4.3 Cateqow Il l  " ..:, .:.::::.- . ::. ........ .. ::. <.::i;: ,..:::, ...... - 
e:::.::. *.:,I ..: - ...... *-..:::. .,:::;::::::.:- ... . ". ......*.. >.:::: : ......... ............. . . . . . ._ . . . . . . . .  ...... ....... , ...... ..!- - ........ 

.:.::::::::- 
........ ....; ....... u::: :a .. ........ ....... None ,.:::.. .::.a .:::::..-.. ....... .: . . 

..# './ 7.. 
....... ...... . . .  . ... u: , , .... -.. ....: 7 .  . . ,.:.: .. . . . . . . . . . . . . . .  . . 

.. :::. ... .,-. . .... .*.. .::::, 
,':.':". ; ,:,: .*i:i;;. -. I. 

s:::.... 
. : :  ..I 

..::::.. ..:,.:.A ... ........ .... .4.4 Cateqory IV .:::::*. - .i:::::l. ....... . .... .:. - ...... 
,-!-?... .:!i:i:n 

. ;.. 
.:::::::::::::::?.-. i:;::::: 

a .. . . 
.:::::::::::::::;::::::*- ..::.:.. ................. ..........--- • 

.jilii{ll'Y:.6:::::::::::.:"- ..... ...- .tlii8, -"';~.i::.(:;;ji::, 

Lack of assessment of LEHR air quality in;'&ct.''$ke of character 
-:::::::, 6::::. -..:5. air emissions at the LEHR facility pre;f&&s 34;lqs,~sment of a,,( 

...... 
: ""'" <:::r* .?4r%bBs, ....... a=:.!. d2... 

of LEHR operations. Although theq~;~~Pd l i~ fo iha t ion  ...... i:;.:::. ..dp::::::! -.....) to  indicate t t  
r...;l ..,:.- ":; . 

or off-site impacts occurred fr6&i,eifh,& ..::::: !. .::.:::. p a d  or present operations, 

...... ........ 
. ?  

.::::::! .::::;!" ......a . :. ....  ......... ... ::.:. ........ .... a,:. :.. ....... 

Information .'.i::.. d"'ri&. ....... t k s u r v e y  ...... suggests that air emission: 
s.. .., 

LEHR facilities &"qt.$ignif7'E&"t, and there is little risk to the 
....... - .::;;::, .*5::..: *::::;;;. ....... 

routine or .agcid$&l .. r.&.l&'ases in view of in-place emission con 
. $ . iwG: : : ; ; ; ; ,  < ....... .::::::-:s:;ii' .., - standardi.er&ing pradices. 

........ I:.:::,. ...... - ....., .::ii:i* ...,.. 
However, small quantities of radio; 

I::.::.. ..:::::.:::::::i;...__.. 

nonr.adioa'M*-tM%aminants .:.A:z:;:;:::!,. ....... are released to  the ambient environme 
*:: .- .............. "*.. :- ....... .... 

f&;i~k~~ .... ...?::. :::. =:.: ... b"%$hgs. A comprehensive inventory of these emissior 
::..a ........... ......... ->.::::, 

beerfIwmpiled. - .... 
A;.::.'. . :".:? ..... ...: ., - .  .. :.::: ......... 

,:;.::- -... 

~ u b ~ a r t * ~  of the National Emission Standards for Hazardous Air I 

(NESHAP) requires that radionuclide emissions be determined and t t  
assessment be conducted to  demonstrate compliance with dose s. 

DOE Order 5484.1 imposes similar requirements for both rad' -. 
\ 

nonradioactive pollutants. 



2. Lack of routine efficiency testinq of TPHRL filters. If damaged while in use, 

some of the TPHRL charcoal and HEPA filters could potentially allow greater- 

than-expected quantities of radionuclides and carcinogens to be discharged, 

because these filters have not been routinely tested for removal efficiency 

since installation. The Survey identified the following filters of concern: 

Room 709 - The five HEPA filters serving the five fume hoods have not 

been efficiency-tested on a routine basis since installation .because 
* '. 

sampling ports had not been installed; and 

. . . .  .... *_ ............. ... . ,,; :... .... . . :::a 

:::::... ::: .., .. . 
Machine Room - The 16 charcoal filters have not beeri.*ffiijency:€&ted ,... .. . :::?A .... ..- . . .  

on a routine basis since installation in 1982. Stah&&d:i-'operating _.... . ..: .... 
a. ...... 

. . I .  - . . .  . . ........ . . . . .  . . .  procedures require periodic testing of filters. .,;:!;:/-:::::::3, .;.,. ::.. . ,, _ . . . . .  I. . . . . . . . . . .  . . 

The effluent from the five fume hoods in Room 70$his ......... e i i ia~sted .... from a single 
,-::--... .. . . . .  

vent without further treatment. The a<tc&&@'e*&?.~o-&m 709 consist of ............... : ..................... .... ..:.;::ra 

preparation of solutions for liquid scintill%&~n .:.. ...-. . :::Fa ?c$d,ete~ ....... ... .- radioactivity resulting 
U 

in the release of nonradioactive a r 0 m % " ~ ~ 6 ~ u ~ d s ,  ...... and of laboratory work . e 4::::: ..:..:* 

involving the use of strontium, ra&$7a". aritihm. 
.'. :. .. ....v .. ....... .';..::* .; .,,, .giiiciir. :::, 

"9"- ....... ... ; :  - ,  ' 
.:..-z. ......- 

r:..:;. ...... a ";.. *..... ....... .....a 
.>!?. . s:::::.~ 

The efficiency of the bank of ~~.'I+E~I.I'M~ ......* ...... 16 charcoal filters in the Machine 

Room has not been tes&i.since .::: ::. inrt:8ation in 1982 because of the absence of 
....... ...- 

sampling ports. ....... ~h~!gharioai~.filt&are ....... _ ...:. the only controls in the Machine Room 
..::::a::.::, - .......... 

for gaseous con&$na@s. . . .  Whghout routine testing, there is potential that the 
..,,::, .:;:::;;- ., ............. 

charcoal f i~tpga.~ol i l ( iee n ! z :: : : p.. .... saturated without being detected, allowing the 
..;;;; :* -';:::;: ,,,. ::; .,:: :, .: ::..::;::in 

breakthrq,~'h ..:;::.. .:,::::a ...... ddgaseo& , pollutants. ... .... * ............. ' ..::::.. ... :. :.::::;.:!:: ... .. ..:::*::::* . ..- ..... ..., .. :..... ........a . ....... ......... 
i:::. 

, ... , ...... D 
.?*. 

.... . .:!:;;:-z;.. 
*.:... ......... . . . .  - ....- 

T ~ & . H E ~ B ,  fi$$* in Room 709 and in the Machine Room were ~ed i f ied  at 
::.. , .:.. ..... 

in;$~.ji;i'on ,..... , to be leak-tight. A work order for the installation of sampling 

ports*~i&$$oom .... 709 and in the Machine Room has been submitted, but it has 

not bee; funded. 



3.2 Soils 

3.2.1 Background Environmental Information 

In general, soils at the Laboratory for Energy-Related Health Research 

formed as a result of alluvial deposition from Putah Creek over rock 

marine sedimentary origin--sandstones and shales. These soils are d 

eroded soils and weathering rock (sandstones, shales, volcanic flow, and 

in the eastern foothills and mountains of the Coast Range. Variable- 

coarse and fine surface soil and substrata textures reflect the past:. ... .- 
flooding and deposition of materials from a series of former smdbeiS& , . , ,  -. '. : 
of Putah Creek. I. .- .. i . . . .  - c- 

All the LEHR soil is  in the Yolo series with a surface ..... tpxtu~&of~6ne.sdr _ .  , . : : .  
..:::*:::.. -.. :,- 

very fine sandy loam. The dominant upper subsahex&& .::::.::. . . .  ismsan( - ...... .... -- 7-:. 
::, .. 

dominant lower subsoil texture is gravelly loamp:;-sa;df%:.fhe .-.:: ...................... CKaracterl . :... ..,:....:: :::.::; ::., 
-::..;".:::;x. 

soil are a deep, permeable profile, brown tq ~i$'h;b;?B%,n ....... ........ cdlor, and goc 
.:.a- a;:;;:: ........ ...... 1:::::- 

<;:is. 

in both the surface and subsurface c ro~s-se~~~s. " '$~ f t~ ,  + -  .::":: . .:. _....., -.--.. , * .  ':":" *:is - ..... :::-x:::l.zi::,'i~iiB. .:.:: ................. ::I -..- .- ................ ":.: ......... -:::!!- -rL:;:y*escii'L >r;b 

Background soil concentrations in viiiinify ....... of'the LEHR for radio" .::::. 
chemicals used at the facility are not ah.$iyse&ky ....* ....... the LEHR, nor are most 

literature. However, ~ y r i c k .  ~erven,?afid Haywood (1 983). havc ...... 
.::::::. 

background soil ..::::,. c o n ~ e n & o n $ ~ ~ % ~ , ~ a t d ? ~ l l ~  -..:. .. ..:.. ,- occurring members of the u 
........ . .::::*::::::. 

thorium decay serigc- TB$le 323' presents radium-226, thoriurr 
<....:, ..:: - .:::::, ..?":$' 

uranium-238 conantrit i44 ,..:i:i:::::::..- .............. dagi'in soil for California, the United Stat .: 7'w. 
e::::;< -.::;;7, -;::,,:*- .,-::.:::a 

::::::+::::!.is 

world. ~ege~q' t~og~;and'~~serta in  ........ foodstuffs are indicators o f  rac 
r::;::, &::::- - ..... , -...:;:*A. 

contaminatj,pn czEiiaiiii.. iK5M-dab. .:..,. therefore would be collected and analyzed 
-cc9;=;:::+ ::::x. 

comprekpnsiive .L.:I:. *:..:- e;t"'6$ranmental monitoring program. As the LE HR 

sample&~~&#~~~ese _. ._.... pa;ameters and no comparison with background valu 
presented7gkey ,:: - .. . are not discussed. 

3.2.2 General Description of Pollution Sources and Controls 

The major pathways for potential contamination of soil at the LEHR + 

f 
past practices and can be divided into three broad categories. The- 



TABLE 3-3 

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

Location 

I 

California 

U.S. 

World 
. . .  r ' : : : . .  - . ,  ... 

...:i'iii- . . . .  .* 
* .:. .:.:::;*- ... .i ....... Source: Myrick, Berven, and Haywood, 1983 ..:..:, ....... s ..... - .!... . . :  ..... ..... .,;:~z;;;~i>..:~;.-~:..,,., , .* ......... ..::::., --::. ....... ..!- ....... ..* *...-..- ........ ..... a. pCi/g = 10-12 Ci/g . -:::4 ........... .:;:.. ...... ...... . . . .  . . .  . :::::.:- 

.:: ...... _..._.... ...... . '  . . .  ... 
:? 

. . ..: . . . . . .  , . -  8 . . . . . ,  . . . . . . .  ....... ..... I:.!-: :--.., --.- ..... ............. .it-:. .::::.< : . : :  . .' ....... .:::.:._I ..... ....... ...... 
..::::-. - :: , ....... . .::'?. . ::. .... -. ...... .: ::.:. * .:.::, ...... ..... : : : : : :  , ,  

. ' .. ........ 
.:::.z:::::::::i::.:::::,- .. ...a r*:::ii:., 

'4' ....................... .:..:::. I .............. .... .C ..2;;:.::-:::::i . .- 
*;:z. ............... .:::::- :::::: 

.......a 4fi i i8 ,  . ...... .-- 
..::::a 

-......as 

.::::-. ....._. .'. 
...... a 
.::::.7 1 

. ":.3 ...... ........ 
.::a ..... i r. ..::::?. 

* ..%* ...... .;::;:* 
a:!:::::! 

: :  
.:::::::a. .,.:._. . .:::3 ..:::is . .:.:c . .:. 
._:::::::::a .....A 
v::'::::::? 

. -. .:::::. ..::::+i:!z 
.----.- .::::- 

;:%?!: !:.,. ::i.-:? .i:i;::?- 
......, 

-. *;:a 
.;:::.::::::::;:.::i:i::: .............. ..:.:i:- .................... ....... .. ...... ...... ':.:=% ::::. .: !- :. ............ ..-.- -..iiii! ......... ... ....a 

.x:n"* 
.;..- r 

.:::.. ..;;?;?* ' , -. 
.: . .!> ....... ....... 

a,: .::?. ...... ........ .i+)., ..... .. .- 
.;;;::r 

'iiii'ir . .:..-. ...... -.;::?* , ....... .... 
..:i:.. 

.. 
....... ..... ... iil ..... ........ ... ....... .:::< 

a::.:.:. . . :. . .  ::. ....... 
....... ... .:.;.::. ....... .. ? ... ::-.:. .a,:... . ' . .  -:y:. ..ei".+ 

....... ...... a. , , . :.:. .;' . . . . .  
<.::::.- ....... -;..:>. ..... a.. .:: ....,- ....... ..... . ..;::. . .  .. .y- _I._ ... 

. . . - '  
.. ..+ 

., :. . . 
-.::a . - . . . . . . . .  ....... ..:::?, .:3::::::' ... ........ .... "::i::i., ........... . . . .  _.I 

-?: ' .. 
.... ...... ...... ..... ::i;::: :... , 

,:=:: =..... :.t . ,.., .:.:::.,:- 
..-...- .... ...... .......- . :  :: : , , ....... .<::i;,* w;:::., ..':::z-;::x;ai ........... ..... 

. , , . j ; E .  , . : . a  .. .. _ :  ..' ..;- 
: :  .:::: i i  .......- . . 

<: .: .. ...... ........ .:.:...:*..- 
G " . .  .................. .... ........ ::r:::::*r,....:!:;:?$.,. ..; ............. ........ ........ .- ..:::::. 

,. .2 
* ... ..:... . . . . . . .  . .::. ...... ............. 

e::::::. ... .- ........ ........ ..: .:, ...... . .;:::, - ' I  . . : . .  .. ::., ....... ....- ..... .... :. # :. ...: .... . .::n ....... .:::.::',." ..:. . . .  .. . . . . . . . . . .  . : -... ::. . . . . . . .  
< . ..... '... :". , . . .  . .  - . :. . ::. . . .  .. ., 

I.. 

Ra-226 

Range 

0.24-1.3 

0.23-4.2 

0.49-1.98 

Th-232 

Mean 

0.77 2 1.0 

1.1 20.48 

0.79 

Range 

0.30-0.76 

0.10-3.4 

0.22-1.31 

U-238 

Mean 

0.54 2 0.45 

0.98 20.46 

0.65 

Range 

0.19-1 -3 

0.12-3.8 . , 

0 -3 3 - 1 -3 2 * 

Mean 

0.78 2 1.1 . ? 

.,_. 1If$20.83 . - , 

........ 
r " - :~?66  .. . . . 



which will be discussed in this section, are animal waste processing, 

radioactive and nonradioactive waste burial, and chemical use. 

3.2.2.1 Animal Waste Processins and Handlinq 

In the 1950s, two studies began involving feeding and injecting stronti 

injecting radium-226 into beagles. Since the radioactive material is initia: 

in the urine and feces of the animals, two systems for processing and ham 

wastes were designed. .-.< 
-'-.. 

..?.":?.. ............. ............... . , y.......... 

The strontium-90 study involved feeding 380 beagles diets contasni'ng:s%r *:::-:., , .... 

a t  different levels and injecting 46 beagles with strontium-90 ?ttir$fa? .... . ..::* 
through January 1969. During this feeding and injectiori$&iqd.&$. ... . . .:_ . . 

after ingestion or injection of the strontium-90 was .::..:. di.s.~onii;i:~id;:$~ .......... be .. . :  - . 
housed in Animal Hospital 1 (see Figure 3-1). The ,-.!.- a'?$ninal .::::,:. &&eta- . :  . werc 

..:::::::i8:- ,*-.,,, 

and, via a pipe network, processed through .... t heq t~o f&&t&en t  -..:;;, -.,:-..~~~..,~2:. ... - ...... systc 
*......A more detailed discussion of the lmhoff trea~$&,;"$sem~see Section 

....... ...a . ?:.:!- dc'.:.;. 

total, the beagles were fed or injected witG!$$4.fij&lli.&ries (rnci) o( .:&;-.- 1.::::- 

and as their body burdens %-~;i:s;*,~~(f* .77 mCi (2 pert 
............ .... ......... -. ......., .... ............. -....- 

remaining 98 percent was ex~reted-~~jl..thi$$~adi&active ... v ... ... ........ waste stream fr( 
Hospital 1. The total throughput to thL4mh;rif .... ........ ::). treatment system was 9. 

strontium-90. After the wast&$as ........ p roces~~d through the lmhoff treatml 

a total of approximately;$~5 .... &&qf.:$&%ntium-90 ....... .... *. :. ... was released to the In 

field and into the sub;&&ac&soil -[~&dman, 1985). The half-life of stror ... - ....... ... ::::. . :. .... .......*....... . . :. 
29 yean, and as ... z :::..-. ........ a ~ w l t Q ~ l y ~ ~ ~ ~ r o x i m a t e l y  .. .  1.5 mCi of strontium-90 coul 

.r:::5a st:!' , ......- .... :::a:::;:-' in the ,@jsufice sd'it";' 
.'.. ::.. ,.:;:.:. ....... u.:.:?. .:::::;::?:: :k,-- ............. * ..,..............,- 

A::: . :  .::::; -r:."..:; .....a ....... 
-..a- ... i:::. -.<iC(.. 

.;!i:::;;::i:!.. -:.::.a 
.i ....... .yx;::s..,.. .- u:::z 

The rad[bm-$a ... . . . . . . . . . . .  st"d$.involved injecting 246 beagles with radium-226 fro 

1963 th&&Galanuary . . 1969. During this per~od, and for 30days after it 

the radiu&& was discontinued, the beagles were housed in An~mal 

(see Figure3-1). The animal excreta were collected and, via a pipe 

processed through the radium septic tanks, seepage pits, and leach lint 

the beagles were injected with 6.129 mCi of radium-226, and retained as 



... . .. . . . ::.:: . . . . . . . . ' .:a; :. .? 
_:. :.. .:::: . . . .... . .-*- 

A Facility Structures Used in 
Strontium-90 Study 

Facility Structures Used in 
Radium-226 Study 

Dispensing Area 

Septic Tanks and 

: I. . '. . . .  . 
-. . 

Source: Speed and Badger. 1984 

LOCATION OF MAJOR LEHR FACILITY STRUCTURES 
ASSOCIATED WITH POTENTIAL SOIL CONTAMINATION 

FIGURE 3-1 



burdens approximately 2.302 mCi (38 percent). The remaining 62( 

excreted in the radioactive waste stream from Animal Hospital 2. 

throughput to the radium septic tanks, seepage pits, and leach line anc 

subsurface soil was 3.827 mCi of radium-226 (Goldman, 1985). (For a mor 

discussion of the radium septic tanks, seepage pits, and leach line, see Sect: 

Since there i s  no evidence to  refute the possibility that beagles us( 

strontium-90 or radium-226 studies were not temporarily placed in the ott- 

Animal Hospital building, the two systems above could have hand . - .- I . ::::: - ........ 
radionuclides. Additionally, records indicate that  tr i t ium, -...... vaiYa 

........... a ,,:: :.:. .... 

ytterbium-1 69, americium-241, and plutonium-241 were proces.$ed.ihr . .  
lmhoff treatment system, and may have been processed throui)id*e:kid! 

tanks, seepage pits, and leach line. Finally, veterinary-ass~hted .:/: ., . . :  -._ sl i i t?nc . . . . .  ..., . 

arsenic (contained in heartworm medication) and chlordari.@;($&..fo~fle .... . ...-. :. . .  ..... - ........... -.;.- 

may also have been processed through the two treat&'&lsyit&s. .::::.... - ....... 
' 

.. .. 
.?btr.. ..... ( : .  .:.. 

.::;:::::::::::::.- 
...... 

t 
, :.... 

...................-. . . . . . . . . . .  , . .... ..... :z::::::::::::::::.:.tI&;;j=II 
.::::::r,.i:'."".. . ................ : i  ::.. .: :. ............... .Biii.7. .-"s.i:.. L ............... ..... - ...... 

After the beagles' stay in the animal hospitali~$h,eyi~ere %used in outc 
.:.a- .::-::: ._...__. i:::.:?. 

.;:;:..:, 
e-.., ..... - , i 

Soil in these pens is  covered with gravel. ';ln,th'e%ppns$*the ...... beaglesi 
,,,,,+A;- '.-:"* 

excrete radioactively contaminated urfi&~nd'%$k~*gecause =.;:: :;;:! of the biolo. 
: ; -i:il8? 

life of strontium and radium. The s&qe .:::LC bf.$hls ....... r%ioactivity was the bod 

that remained in the beagles. The bioi&~ka'~i$alf-lives ....a in bone for st ront i~ 
...... 

radium-226 are 49.3 and 43:&gears, ..... respg8ively. Over the lifetime of th 
..::::. ...- 

the calculated release t.&ie ... &&jo.o&Sens of strontium-90 in excreta v 
..::;2;- ..:A - ....... L.::: i' . -::::*::::::a 

Half of this activity w*gh .: ... :, the.urin&"2 ..::.. - mCi) and was deposited on the soil. 
,;;::?* ..e.;:::iu 

half of the activity,,wai'5n"sf'eces~~i~ .. :n.%::7;.. .... -.. ... ::... mci), which were removed daily. The 
: .::::::, ....... <:::,a 

release to th+@td$~r ....... _ ....... 
peeiiof radium-226, over the lifetime of the prr 

.s::ii*.*- 1.0 mCi. HaJf Gc~fi'~&t2$l~~ was in the urine (0.5 rnci) deposited on the 
....... <:i;i;:i;/r:. .::::: : . :::L ........ 

remain~ri@fi&F# a,..:::s of%@&.activity ...- was in the feces (0.5 mCi), which were remc 

(~old&&;::~$.g63). _.... ::. ~ i e  radioactive feces from both studies were buried 
trenches ({&;6e;;.'iection &. .* 4.5.1). 

... 

The dog pens occupy an area of 2 acres. There are 4 x 109 grams (g) in 2 

Dividing the total strontium-90 and radium-226 activities released to the 
dog pen areas by the number of grams in the top foot of soil in t C '  s i 
concentrations above background of 0.5 pCi/g for strontium-90 and Ir.. 

radium-226. As shown in Table 3-3, the background concentration of radii 



soil for California is 0.77 _+ 1.0 pCi/g. The current strontium-90 concentration would 

be even lower, approximately 0.30 pCi/g, because of radioactive decay since the 

completion of the study. 

3.2.2.2 Radioactive and Nonradioactive Waste Burial 

The LEHR facility and the University o f  California at Davis (U.C. Davis) buried 

radioactive and organic chemicals in numerous trenches and pits at the LEHR , .:- site. 

Radioactive material was also buried by the LEHR on an off-site ~niversii.:owned ....... .:,!.. . .  - .i ..... _ ... . : ........... 
property known as the Hopland Field Station. Additionally, parts . o . f , t h e ' t ~ h ~  . . . .  site 

........... ................. ..- ......- . .  

were used a s  landfills in the past. This practice may have . .cbht$njinat~d~;*the :::* 
0 . .  : . .  

subsurface soil in these areas. (See Section 4.5.1 for a more detail ididf5i?~isi~n.) . . t!.. . .* . ....... - . . . .  :,- 
_ ,  :... , . . .  . . 

.."..4"":.. '. .... .. a. . . . .  . I '. 7 .  . . .  . I _ - _  . -  . . . . 
3.2.2.3 Chemical Use 

1 , - .  . '  '. 
, ?, .;:; .- . .,....., . . . .  *-. ... :. .......... ..... ..I ........ ....... .:. . .  ....... ...... . . . .  

.:::::.. 
. . - .. . . .  ......... .. ::.*. . ._. ....... . .- :-t. .... .> . . .  . :..: ..::, 

,::::::::.. "' .- .. 
The LEHR facility used various bulk chemicals i Q c l ~ ~ ~ ~ : ~ ~ ~ o i : ' l i m i t e d  .... to  acetone, 

..i:::z -1"- ".. --4 

ethyl alcohol, formalin, kerosene, wheat oil, *... a"&&ghi&dadane. ..... ....... , These chemicals were 
.:nz. ..-::4. :t 

stored in the bulk chemical dispensing areg!4%hd&Utti&est ... corner of the site (see 
. . .  ........ '- +:;=s3:., . -"? =.-::.. 
:::r ;. 

Figure 3-1). The area consisted of an-opeksided2:roofed ..;:;;:, ..<::::::. ...... ? wooden structure with no . .:. ........ ..;.-a --- 
impermeable base. Chronic leaks . .: : .  a . ' n " & ~ . ~ ~ i f l ~ ~ ~ ~ ~ ~ i & l  . . .  o f  chemical storage areas may 

.- ...... 

have contaminated the soil in this arei%~h;&ulk ...... chemical dispensing area was in 
v::::< 

use until approximately ~a$::l987. .... ~ ~ d & t ~ o n a l l ~ ,  there are trenches in this area 
,!. i. 

where radioactive wast&;&e .. . .  - buiied5rid . . . .  , where organic chemicals may be buried. 

(See Section 4.5.1 for d::~oJe~~etaild'discussion of the burial trenches.) ..: ;:. ..:;:: ::i- :. . . . .  .............. ............ .... ....... ...... - :.:::, ,!,;.::::-.- ....... .... :::::::::.:. ....... ... ................ :;..- 
, .;,.:;.,.' ..... ....... . .::;;a .:. , ....'..;& .:,. 

During the stud?('s ...... ~ j b e a g k <  the dogs developed a flea problem. Interviews with 
.i:::;3 .!.. ..:+,~- ... : ..:, -' :/::j:.:.t,,- 

site personnej .. ................ : . : : . . . . . . .  ai?d::3 fbiirn$r employee indicated that chlordane was sprayed in the - , ..:, ........ ........ 

dog p&.'and! . . .  the'-$eagles were dipped in a chlordane-water and chlordane- 

k e r o s e ~ & ~ ~ ~ l s i o n  . .. to  control the fleas. It is  believed that the dip, when spent, was 

dumped in"t$e pen areas or the trash pits active a t  that time. These trash pits were 

located in the southwest corner or southern border of the LEHR site. (See Section 

4.5.1 for a more detailed discussion of the trash pits.) lnterviews also indicated that 

chlordane was used at the original U.S. Atomic Energy Commission (AEC) beagle 

project site on the U.C. Davis main campus from 1957 until i t s  closure in the early 

1970s (see Figure 3-2). Chlordane was used at the LEHR from i t s  startup in1960 until 





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

50 gallons. 

3.2.3 Environmental Monitoring Program 

The LEHR has not conducted and does not conduct environmental monitoring of 

soil, vegetation, milk, or foodstuffs. In 1984, an initial assessment study of the LEHR 

site a t  U.C. Davis was performed by Rockwell International (Speed and..Badger, ...* 

1984). Soil samples were taken and analyzed during the study. how eve^, i&rviews 
,. .:::::::*.? :,, : 

with San Francisco Operations Office (SAN) personnel concerning ... :!:a.t- tb%'-lo&ations 
..... . ,.: :;:.:. ..... 

:. 
. .:.! " .............. 

sampled and actual media sampled raised questions about the apprti@tiateness;and 
.;.::::< , ..:, 

possibly the validity of the data. As a result, the data are not pr&$*$,+kor-discussed ......... ..... 
..... '.i-,. 

in this report. The LEHR is currently conducting a soil . ,  .., -._ .5$*p.lin$prpgram ... that . . 
duplicates much of the sampling performed in Rockwe!lfs . . ini$al:;ai$ess&ent. 

..: -..-:..: . , , -  ..... ... . .. ... 4;:: :. ..:. 
( : : ..... ...... ....... .:::::+. . . =  

- .:. .... ....... ..::::.* . I ..% 

.-;Lr.- ..:::.:-. 
. .::* 

....... 
.;:::;:;::;:::::.-- .,:.;::, 

.. 
:.:;::::::::::::.;::?,, 

.... . . ... ..................... 3.2.4 Findings and Observations .:.:::.. ...... C ........ ;: ,... ..-r :: ::.: a:::::> . . :  :r 
............ ...- ..::::z -., .:. ... .iii( ...... :::z , . ' i..:;:::::.. 

&:;.% 
A' . .:.::.. .....? . - ....... ..... .3- .::::.. ..... ....? .. ...... 2 ...... ..... :: .::c ... , ... ...... ........ .-::::* . ..- :::: ....... 

1.::::::. ....... .... 
e::.::::?. ... ..3 ... ..:;.:. 

....... 3.2.4.1 Cateqory I *.: ,.:+::z::!. .......... ... . .  .;-...- ..., 
..:ii;f<.; . 4 : : : -  ..-a 

-3: <>!,.,. :::;;;p;:;s;?- , .::p ......... r....................., .......... .i:i:i:. - ....................... , ..................... ...... '::::: %.... ....:::" .r:::.::::?. ....._.. ..I::-! .::::::, .... ....... 
.::.. 

-;::: ?- -,;:;-, -->= .... ....... None ... ,. . '..::: I ::a. 
s.:::;. 
....... . .  *.::.:a ..- ...... 

::. ...... ..:..::. . ::.::+ .... .. - ....* 
..::::* ....... . :  :.:. ...- ....... .::::-z ..:>:::!- ........ . .:, .:::::< ....... .:>.:::. .... 3.2.4.2 Cateqory ll : : : .  

. . 
-:: ::;., . . . .  .... 

..-a . :. . .  .:::. ../:.:. 
.' . : J -. .:>. *.;: :';4 

.I ... /a. -::::::A. ......- . . . . .  
..:::: - .::,::?. .-: i- . : ._ .  :..:.,. ...... . . . .  ...... . : .. , :: . . .  j. .. , .:>. ... None ..::.: ... ?- ...... :a I*- .* ...- . . - - . - ...... ... ::::, .: . .... ..*.. ... :. . . . . . . .  ... :...::. ..:.:. . ,'. . ' 

....... ...... . .- .. . . . . . .  . . . . . . . .  . i:::::.:. . ._. .! .- 
............. I . . :, . ,. 

3.2.4.3 
..;:;::7. .::;::... +:- ,.. 

..:;iieiiii;ri;ii:::i:Pa:.- .....__... ....... 
-.a- ... :::.. ,. 

.... ...... 
-...... 

: ". ...... . * .... ......... 
.- 

...::: : . .  . 

1. ~o5$itjle:%il c&'&tamination in southwest corner. Soil in the southwest corner 
.... 

of$e:ii<e . . . .  (i.e., ;he former bulk chemical dispensing area and location of burial 
a ': ', 

trenchek). . , may be contaminated with organic compounds and radioactive -.- 
wastes.. These constituents could be a source of contamination to the 

surrounding environment through surface water, groundwater, and wind 

transport. 

Bulk chemicals including acetone, ethyl alcohol, formalin, kerosene, 

chlordane, and possibly others were stored a t  the bulk chemical dispensing 



area. This area consisted of an open-sided, roofed structure with no 
i 

impermeable base. Chronic leaks and spills typical of chemical storage areas 

may have contaminated the soil. The dispensing area was in use until May 

1987. 

There are also trenches in the southwest corner that were used for radioactive 

waste burial and ~ossibly for organic chemical waste disposal. In time, any 
released contaminants may have contaminated the subsurface soil. .?.? 

,i;i;: 
.:.::: ..::.a 

... , -. . .  .... 
,??: :!,, ::;;k, 
-r ........ ..,; :;>::: ........- 

A SAN-funded groundwater and soil sampling program is currently'~rnder ..?:!:-z.. . way 
.!:::::,;:::::::! . . :  : . . I  

at the LEHR. Groundwater samples are being analyz$id'f6r -:::;:$ ..... o r ~ ~ k i c s ,  
chlordane, metals, and radionuclides. However, no soil sa&&~$3~~:mthis ..._.... area 

-::.::x 
--.. _ 

....... .-!. ..,:::;:;-- ... .., ....... sv::. ............ ...... ...... . are being analyzed for organics or chlordane. ..:.::.-r:::.... .: ....... ...: ...... . . . .  ...... ... 
u.::.: - -..... -. ?. -. . ... . . .  .... :- ,::::. ... ...... ... :::. .:::::;.;: -.- ..... .?. ..:::. 

*j:F:;-.' -.; ,,- 

During the Sampling and Analysis phase of the i'k&ey, -. ,: ..... :.. . s'(2i&ga;samples ..:.::. will be 
c-!e:.. ,::.... 

collected from the southwest corner of the ~E;HI(:S~&&~~ .; :::: ,......... haIyzed for volatile ............... -., : -. ..................... ............. 

organic compounds as an indicator of Fh&aF#"tz%ination. Also, soil core 
.h?- 'Shi;, l:::::? 

samples will be collected and anat$=qd'5$&i!.,dgvermine . ....... !. t h e  presence of ( 
-. .... ,.;?!:,- <2;;?4.rz. """~ ,::a 

radioactive andlor chemical contaMrria$Qm~~~ .c:...s+LE:L:,:;:. 
- 

.. ........ ::::... ..z:i;:A %L .... =. ..... 
: c:::.. , 5' 

z::.:... 
I:..... 

m:;;.. 
.......x .,::::m ..-.... . wn;::. 

2 .  Possible chlordane contaminatioh-bf s%. Soils in the dog pen areas at the 
......... 

LEHR and the U.C. ~ a v i g t n ~ i n  .:::.:,.. camp$"(i.e., ... the site of the original AEC beagle 

project) may be ...... =.:::: . ctj&.ta&hated::.Tdith ...._........ chlordane. This residual chlordane 
.............. 

concentration cqqd ...... - c9ntani'idte the environment through surface water, 
..:..::. .+:. :, 

groundwate~. .ciiiiii$~1:ii2 and-G*d . . tririsport. 
.... .<i;;iii4 "iii., :ze7 .,:;-:..* 

: :  ..:.,. ....... ..;:::.-:::::a 
........a .. .:;:::... .::c. *..;::.. -' -.. 

+:::::3 ,:+ ..- ........ .::. _:;,, ...... " ........ .:iii:;i*,* 

Chlo&nes'-$$&$'3'$&yed .:qiiiec:,,,:. ........ in the dog pens to control fleas. Additionally, the 
*::.. __ ......- bezi#ki;i&ere8iped ....... *:...-. in a chlordane-water and chlordane-kerosene emulsion. 

~ h & j j y ~ h ~ ~  -. ..... ipent, was dumped in the pen areas or the trash pits active at 
.y:::... 

that tih$?; Interviews with site personnel indicated that chlordane was used at - .. 
the orig;nal AEC beagle project site on the U.C. Davis main campus from 1957 

until i t s  closure in the early 1970s. Chlordane was used at the LEHR from i t s  

startup in 1960 until the early 1970s. Annual usage was reported to have been 

between 25 and 50 gallons. Chlordane is  an environmentally persistent 

chemical and may have become concentrated in the soil of these areas. \ 



A SAN-funded groundwater and soil sampling program is currently under way 

a t  the LEHR. Groundwater samples are being analyzed for chlordane. 

However, soil samples from the LEHR dog pens are not being analyzed for 

chlordane. Additionally, no soil sampling is being performed at the U.C. Davis 

main campus site. 

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

collected and analyzed to determine the presence of chemical contammation. . . 

3.2.4.4 Cateqory IV 

. . .  : , .. ...... - ..:::::a .: .i ....... - 
1. Lack of a comprehensive soil monitorinq proqram.'.;.','rhei"l['a.c-k . . .  o f  a 

. '. 
comprehensive soil monitoring program a t  the ~~~&g@E("d&i;i?s~essment ...... - -  -.. . - of 
past and present environmental impacts on soil from ...... ~ffi.~:bpk~at;ons. 

..::.:: ....... .. ;..i ' . .... ...... ..... .::;::?. ...% . ......... !. ..:. . ..a ....... . .... ........ .-:.*:,.- - .. .a . . .  
::, 

.::::::::::::::-? .̂ 

Interviews with SAN personnel reveale-d ...- ith%*:$&&..granted ... the LEHR an 
a;:::: .:=:::::* 

exemption from preparing an Annual .... ~'~v..rb$~gnt~l ..... . .  Monitoring Report, 
F:xt> - .... ., ..a ....- : : . . .  ........ 

allowing the LEHR instead to prepa&k& ~*ud'*~nvironmental Summary. 
*:?;: -:!,:.. :::?pi;%-:- _::::. 

This exemption was granted . ~ n ~ ~ ~ : - i ~ ~ ~ - ~ ~ o ~ i ' s i o n s  ...... in DOE Order 5484.1. 
..1. ...... : : : ; ; : : .  ......... .. ......., ..a:.- -....* 

However, the exemption does'gdt ... :-.... e l i k$ i i t dhe  ........ requirement to monitor or in 
...... 

some way assess the e n v i r o n m e n t & i ~ ~ t s  ...... from LEHR operations. Currently, 

a SAN-funded site stud$jnd . . . . .  c h a r ~ ~ ~ z a t i o n  plan is being implemented. The 
,>!::i. 

present phase is . . a.-djbunh&.t4:-5nd-soil . .L::m:.. . . ,  sampling program that is directed 
........... 

toward investigdiig.t@e . :.;;:, . ........ :...... enva;&nmental impact from the LEHR's inactive waste 
<' . - .............. 

disposal sitessgnd ...;:+..--.:: :::. past,oPt$rational . . .  ... practices. __:. 8 

- '..i ... ... .i,,::;-:x:::4 .... .!:::h:$- 
a,.:., 

. .:::. .- 
.!;;;!r .:.:.;+ 

. '  . - . . ....... ...... 



3.3 Surface Water 

Background environmental information for the Laboratory for Energy-Related 

Health Research (LEHR) at the University of California at Davis (U.C. Davis) campus is 

presented in the form of a discussion on hydrology and surface-water supplies, uses, 

and distribution. A general description of pollution sources and controls is then 

provided for sanitary, industrial, and stormwater systems at the LEHR. Current and 

historical environmental monitoring programs and studies are discussed fof nearby 
,.;::- 

surface-water bodies as well as on-site wastewater sources. Finally, the.cai$gorized 
, .::!:::::!., -.:, : 

-C ............. 

findings and observations noted by the Survey team for the surface-waf$t'&k~pline ............ 
. . .  . . . . .  . : . : :  : .. : : : : ;. .. .. ::-  
. . .......... 

r::: "'; ,, . . .. ..... are listed and discussed. 
i. 

.,;::,- . .:.. ..... 
I:::, 

.., . .::. . 
*=;?* *.. ..i::, ... .::;;:::!. ..:.:..i 

..:;::.. .,.::;:;::.::.:- .... ... ...... ..--.. . * ; . . ; : ; , ; : : : , ly: ,  .. .......... ......... ........ ....... .s:. . ...... .- !.. . . ........ . . 
..,;-:if-. v:;: ....... .. 3.3.1 Background Environmental Information .,?:::::~:~:.:.:s, . ... , ......  ...::. . -. ...... .:. . 

I :.:. - .  . . .  ...... ... ..:., - .a. ..::.. -;...... . . .. 
,::. . .  .. . .  . . . :.. .:::::>. .. ..... .G 

.::;:.a 
;,;:;*;:.. * .  a;'. -- . . . . . .  ,.::.... c:_. 
: ... ,: :,.. ' .... . 3.3.1.1 Hvdroloqv 4:::;::; 

4!,?=:, _.. ... 
.iE.-.?. 

:;a ..... -. ..... <::_... .... - .::.:.I 

*-7::%5-z ,::.. :<;::,: ....... ,.::.:. 
........................ -. 're .................... .:,:::: ,,.....-... *&11f?. . .' ... - ....... - .. .i;:i,:- -"";::::':::::i'.l:i;::.. -.. ...... - - ...... -5:- -...- C-.... .-....a 

; 51:- 
.'. 

.. Geoqraphy and Topoqraphy -... .-':? .... ....... l =:. .x7;:.;, 

m2;: -..... 
"==+ T:::L- -.''+: 
': :::..,.,. .::::! ';=..* .::. ....... 
.X: e::&:2. --.. 92;;52 - 
5:i:.*:;:,- .....-,=. ... -.-... .-:* 

The City of Davis is located 15 miles w&i$f$~$-&~ .................._ and 72 miles nofiheast of 
"=,;.:* -8j::::::. -6:::' 

San Francisco at the intersection of &tgsfii&kfb ...... . lii-. ;gd Highway 113 North. The main 
campus of the University straddles thk?$~l:%olano ..-.... ....... County line with most of the 

University land located in ~ d i b . ~ o u n t ~ . -  a;:; :. . ... w e  campus is bordered on the north and - .... .. 

east by the City of ~avis::i~ord&ii~~.kh6 ........ 
...:.... 

west edge of the campus are agricultural 
..:::::.::.:. ,. 

fields in Yolo Coun t y "~~ha .~ou th -~  border, along which the LEHR is located, is 
..... 
I.:.:::. ... .). 

formed by the YQJ:C+-SOI.&~C~C~.&~~ .ciiil::".: ...... line and the South Fork o f  Putah Creek. 
,..:::;. .:,; ., ........... .:. , . -. 

.::: 
.' ...... ....... 

.!;>:ii;;- .... .:::.::.:::::i 

*::::... ...... ' ::,,:. :.;. 
a::::, 

':i:ii?. "::. ..... -.- 
: ,  , .......a 

-;;:!x>. ,.=!$:*2-... 

Situated ..::::; .... :... ~n..pririt~$~Edr~ltural ....... land in the Sacramento Valley, the campus and the 
"::::::i.i' . . .  

City ..... ........ ;: 
of.~&isfbrm"if$evelo~ed .:. . island in the middle of agricultural fields. Although 

the are;.&&erally .:: . considered flat, the elevation ranges from 60 to 125 feet within 

the City oid&is limits (George 5. Nolte and Associates, 1983). ... 

Runoff from some 600 square miles of mountainous area collects in Putah Creek, 

and runoff from about 60 square miles of hilly area collects in 6 small streams to the 



south (Thomasson, Olmsted, and Le Roux, 1960). The runoff occurs largely as flash 

floods, and in most years the low summer flows are all diverted for irrigation or are 

absorbed in the valley area as groundwater recharge. 

Hydroloqic Features 

The principal hydrologic features of the Davis campus are the South Fork of Putah 

Creek, the Lower Cache-Putah groundwater basin, and the deep ~onfined~aquifer. 
,.??. 

Putah Creek is discussed below, as i t  is the sole surface-water body in the . .:.*. 6ikinity . of 
.... :.::::,:.: *... 3 -u ........... 

the LEHR. The Lower Cache-Putah groundwater basin and the . . . .  deip'rdhfined . : . .-::. .. :: ............... 
,:::;: ,- - .: :., .. '_ aquifer are'discussed in detail in Section 3.4. . . .  . . .  . . 

....;.,. . . a 

;.:.:;< ... ..- . . :.'. , . .  . . . . .  .:: . -  _,, . :. ... . .  -: ::: .*.; . . . . .  ..... . .  . . . . . .  . . ::,.. ..:. ,- 

The South Fork of Putah Creek, the principal surface-wae:6;~eatur'&:bf, . . .. ,. , . the region, 
. . 

meanders along the southern border of the Davis campus, . . a<d.th,e!eve6 .......... -.. on i t s  north 

bank forms the southern border of U.C. Davis and of &&-&EHR::: ...... putah Creek heads 
.- :.-.. - 

a :::. . , .. 
in the St. Helena Mountains, flows eastward int~.aad$&'C:~f .SiliG. .., ;:::.:: lake Berryessa, and 

ultimately spills into the Yolo Bypass, as s h o w n * ~ h $ i ~ & ,  ..... ;?. .... 
3-3: .. ...... -7z: z..::;,: 

. '- 

I:::::::! .... . :..a 
..... ,:::: ;:::, - . ,...' ...5 

:. ..--;_ . . *..:-:::-> ....., ... :::::::::- . . . . . .  , ...... -, ,:%::;;,?s 
.;;;;.:, 

Putah Creek splits into north and s o u t $ & t : f  .. ::.% .... Highway 113, as shown on ..... "" ... .+::::::::;?. :::;! .... :.:. ........ 

Figure 3-4. This split originated in 148~ .:;ii:~ &k$e$'fa&ers ....:. dug a new channel south of 

the existing creek, creating the ~outh'-e*,~k-f ..... Putah Creek. Over the years, the 

South Fork naturally widened;.-carrying . . .=. a &ater fraction of the flow every year. In 

1948, the U.S. Army corps . .- 6f ~n~i'n~en::d;ed~ed . . .  the South Fork and dammed off the 

North Fork west of ~l(ih;*a~:~ - .  . 13,'&king the South Fork the only through-channel 

(George S. Noltq.+nd '~$&ciates', 1983). The North Fork has undergone some 
.* a C. . - ...... 

significant chaniytis $rice bbfibdammed off from natural flows. Farming east of the 

campus ha,r.g!adh$d-6ri~oached . .. into the channel area and has effectively filled in 

the old.&h"&l. , . %$:.~orth Fork is now considered a eutrophied or "dead" creek, . . . .  
although::an.~~xtensive and diverse arboretum has been developed along its banks 

on campui;ind . . U.C. Davis has converted a portion of the original channel passing 

through campus into a landscape impoundment. 

Flow in the South Fork of Putah Creek is regulated by releases from Monticello Dam 

and the Putah Diversion Dam, as shown on Figure 3-3. By law, a minimum flow of 5 
cfs must be maintained at the Davis gage of the creek. However, data obtained 

from the California Department of Water Resources indicate that the flow at the 
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Davis gage has ranged from a maximum of 17,000 cfs to a minimum of 0 cfs for the 

last 10 years available (1974-1984) (California Department of Water Resources, 

1987). The South Fork also recelves effluent from the campus sewage treatment 

plant (STP) via a pipeline from the plant. During parts of the late summer, no 

stream flow exists upstream from the University outfall, and the campus effluent IS 

therefore the only source of flow in a limited stretch of the creek (George 5. Nolte 

and Associates, 1983). Apparently, water from the creek is withdrawn for crop 

irrigation by farmers downstream from University property and significant 

infiltration of effluent also occurs dur~ng those periods. Evidence of thirj.n$iltration -..- "- . 
and withdrawal of effluent from the creek is that during these l o ~ ~ ~ f i i i i i v - ~ e r ~ o d s  -. . 

a - - "  - 
flows dimin~sh downstream from the plant and eventually disap6ear;&ithln >hew ' 
miles from the outfall (George 5. Nolte and Associates, 1983). 't:l&~'b;&-af - .. Putah 

.X!.. --...- . . ..... . . 
?..:::&. ...: 1 
........... . . . .  Creek are discussed further in the following section. . .:.:! ..... ....4 I : : : : . . . r .  ....... .:.:. . . .  ... -. . . . .  ... .... :. . . 
* ,  .. ..:.- -;..:..?-. 

. . 
. . . .  -, :.. . .?:::::, ... ...... .i-. . 

-=.a 
.::, .:. .::. :". .: ::-:.. : .. -- .. - '.* 

The Putah Diversion Dam diverts water to the Putah ib&h c&+I, primarily for use .-- ... ';.;;.. Y :  :. 
C:::iiii:-:::-... 

in Solano County. However, the University p u r ~ c h ~ ~ : d ~ ~ ~ i ~ l , f ~ a c t i o n  -:..:;. -.,&!-: .:::::. -.. of this water 

for agricultural irrigation. The approximate ~o&t i~~" i&. . th~G.c.  .... Davis turnout from 
++A, .: ..... .=: x:::::: 
: . . . .  f::..- 

C....., 
,iiiEi.a:. ..:& 

.:xi:* 
..: .. :. ......... the canal is indicated on Figure 3-3. ,::: d:c:lw!- ..=:.!. ................. =.=::!. a-i.!!. I 

- 
*:;IBp,,, , I!%;::.$. vz=,* 

i..:: .:::A:.. 
8::s 

.;... :.::::::::;;.;iiiz: '&?i:'?, .... ...... 
* ....................... .; ;;ifi*y<-F::: ;;.. 4 ~ : :  

: : : :  . fi:;. 

Putah Creek has been known to*ifie~hygi~.< ..:::..!. ....... - gioundwater as well as receive 

groundwater discharge. Upstream f r & j ; $ h % ' ~ € ~ ~ ,  -... the seepage gains and losses 
-.::..;:. 

along Putah Creek downstregh.from .. ;..:... the . . giging station near the Town of Winters 
........ 

from 1932 to 1952 r a n g e d ~ $ i o m 2 % t n  ... :::.. . .. .:.. . of 8 or 9 cfs to a net loss of perhaps 25 cfs 

during such times as v&&er-:.i?this-%&ount .. - was available in the creek. During 1948 
u. ..::, .?!!:, . :::: *:::::.. .-. ... 

to 1952, the estimeted .ciiii::TP ....... b14rag:&-yearly groundwater recharge from the creek was 
, ....... =::: ..::::*;:!;:d? 

13,000-14,000~~&gF'e-fr!kt, ..: _. . kie'ieas in 1941 the net groundwater discharge to the 
-.... . .Liiiii%.... ..................... 

creek was.,about-~;~,0~'&re-feet. .;;...; ........ ....... Under optimum conditions of greatly lowered 
" .......... ::..... .- =::..:> -.... .. 

water !e$.els ... : ?. .... .. aljd . reihlated flow in Putah Creek, the potential recharge from this 

channei-i&&inated .:.:._ .. to be about 25,000 acre-feetlyear (Thomasson, Olmsted, and Le 

Roux, 1960j:;;;~ecent information obtained for the gaging station on the Old Davis 
-4. 

Road bridge over the South Fork indicates that the gage height has fluctuated from 

0 - 23.05 feet from October 1974 to January 1987 (California Department of Water 

Resources, 1 987). 



3.3.1.2 Surface-Water Supplies, Uses, and Distribution 

U.C. Davis currently has three classifications of water supply needs, consisting of 

agricultural water, utility water, and domestic water. These needs are met by three 

separate sources of water: surface water from the Solano Project, groundwater 

from shallow-intermediate-depth aquifers, and groundwater from a deep-aquifer 

system. Groundwater supplies and uses for both the LEHR and U.C. Davis are 

discussed in detail in Section 3.4.1. Information pertaining to surface w a t e ~  is given 
'. :'. 
. I '. .... below. . . . . .  . . 
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In compliance with Public Law 92-500 Section 303(e), the ~ i $ i $ s . ~ u i i $ ~ ~ o n t r o l  . . 

.... . . . . . . . . .  . -  
Plan 

for the Putah Creek Basin was adopted by the ~egiona! ... ~ a i < i : ~ & t i . t ~  ..... L::;.. .. c'bntro~ Board 

(RWQCB), Central Valley Region, in 1975. This plan cc%#d-ers''e4sti"b ....... .. ..:. water quality, 
defines beneficial uses, and establishes specifi&&ge&& .. =::,- .. ;.. ................. th.it will ensure the 

............... -. , , .............. 

protection of these beneficial uses (George ?$-~~olf&~~nd-~i4ssociates, ...... 1983). The 
..if- ....:.,, ..::Lie 

beneficial uses defined in this plan for botv* ..:::: $&,nd&ater and surface waters in 
...:;!&g%- . . . .  ..?!- . . .  

the Putah Creek Basin are presented in 7!&$!~&3f4t:~ % :7w.- ..... - f . - 
...- .l.. ....... ..i)i:! ........ -::::;:, ...iy* ..a:.- -....= .::::= - b  7. ..... 

r:..:;. 
........ 

.p=. *::;::m ....... 
.::::::. ..::=: 

Surface waters from Putah Creek are c"t&ntl$bsed ....... only for agricultural purposes a t  
.:..::?. 

U.C. Davis, as discussed in th&.fqllowinq ......... r&ion. No surface waters are currently in . :: . ... 
use a t  the LEHR, as no agri&lturabvu3tei'is . - utilized at the facility. 

....... . ::: - ............ .. ,:;.??!;.::.,.' 

..: 
...... .. .. ...... 

. d  .'. ,;:.::::s 
......* ...- . . . . . . . . . .  . . . .  . ..- ... .:. 

U.C. Davis has -. . ............ .:::::: : . a.-:c~ntrd~f'w.itf6.the . ...... ..- . :.... Solano County Flood Control and Water 
,,::: ... . . . . . .a . 

Conservation ....... .... - PW;~~~(SCF '~ .$~D)  .. for the delivery of surface water from the Solano 
.... . . . . . .  ..:r',- ...... ........... 

Project. ~~ter-&$.apbl$d ...... from a controlled release from Lake Berryessa behind 
..:.:.;..;;. ':.. ........... 

~ o n t i c ~ d l d ~ ' & m .  ..... ""$later flows down Putah Creek to the Putah Diversion Dam, 
...... 

where a;&ajsF ....... portion of the water is diverted to the Putah South Canal. Water for 
the ~nive;i;$'!..is . .:. pumped from the Putah South Canal, and is diverted to University 

storage faciliGes located on the agricultural lands west of Highway 113. The Solano 

Project is operated by the Bureau of Reclamation under a water rights permit from 

the SWRCB (George 5. Nolte and Associates, 1983). 
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The quality of the Solano Project water is good for agricultural uses. The major, 

constituents indicate that i t  is generally a calcium-magnesium bicarbonate water, 

low in both total dissolved solids and hardness. Based on the data summarized in 

Table 3-5 for Putah Creek, no significant variations in water quality are apparent for 

the years 1970-1975. No data are available regarding the concentrations of 

chemical substances or radionuclides in Putah Creek. 

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

is used to collect campus storm drainage, local runoff, and building coouAd water. 
*'& -, .......... -. . .  ................ ............. 

During the winter months, stormwater contributions into the impounc(me'ht..eqceed . . ... 
-. ............ *.,:; :;*- - . . ..... 

the losses due to evaporation and percolation, and the excess,~s;~pum:~ed ...... . .  o"e':'the 
west end of the impoundment to the South Fork of Putah ~ reek . ' . i h$&&*~~ua l i t ~  

.*!.. *..-. . >  

of the impoundment has been of great concern since i t s  cd&1*ioh'i&-..l968 ... ..:. . . due to 
the nutrient-laden inflow, as well as erosion of the steep .:..... ba~ki.:d.i,i~ing ... .:,::.. . the winter, 

which add to the sediment load of the impound%=nt ,-!...?... ..'.:$ -.,... . (&org; . . .  S. Nolte and 
.:::::::::::::::-,., . ::::.: 
.::::;-;::::::;:::;: :*s- .. :.:=. -...- %a;;:::;. 

~ 4 -  .................... Associates, 1983). A .::::::C,.zg::..:.:::::::.::. ...... .2+;!s, -.dz:i;z-:z:;::::::7 :iiii: ..:+ a;::::: 
..;;=::= 8 ........ . f: .... .::.::. ........ ...- ..::::. -. ... -3 ..... .ii:*= n ...... ....- - .:::::2 ...... ...... .::, a 

_ ..... .!::xs .... ....- - .. ? 

,,%:::r Y 

,:::::=?. 
.::::: ?, '."". . . . .  - ::?. 

. .:. 
...... Surface-Water Distribution .:::::-.:, v:.=::::::z .:'::. ........... ....... .-. .- 

*<$? -:!.,. -:.;:::-:::::-. .,::i* ................:.. ...I ..:;: ?. .:::::::::::::::.::::;:::: .. ..;, ....-if. E::..s~:..z::::..) -;.:.:* ..... ...:: ........... .::.::! ........ ......., .... ...:::* ..I..- 

U.C. Davis diverts its surface wate??hp'f@g'ku<ah .... .... ::::. South Canal into a pipeline 

where it flows by gravity to the wester"is@gPgf ..:::::. campus. At its terminus, the water 

can be stored in a 70-acre-f&tttreserv~r .... diverted directly into the agricultural . , .:::, .,.i_. ... 
water transmission syste* . . . .  ~hk!tra&&issinn . ....... .:: .. .. . system consists of  a pipe network 

which distributes the:&te<.to ..... ::. ..::'. .. .th&?;arious individual field distribution systems. 
.......... . . .  :. 
.::. ::::.. 

.- :. 
Seven small resewirs ,.,:::: i-..... . .  arel:r;onij&ted ....... ... to  the transmission network and effectively 

.:::., - . .-:::.:::::A. ';:::::'::Y. 
equalize flow-kf~aticjns . . . . . .  __ caused by varying water supply and demand rates. Both 

..i;;: :,?* .......... > -  .... : :*;*;;;><;;::::.!:::-.. 

surface wa$er,anii;goilndwater .::::::.& . ...... supplies are available to  most, though not all, areas 
of the & T i u i q ~ r a ~  . . . .  .... ~klds. A schematic layout of the agricultural water transmission 

......... :::.. 

and distiibi,t'ion . . %. system is shown on Figure 3-5 (George S. Nolte and Associates, 

1983). ~re&k,grved by only the surface water or well water distribution systems are 

also identified on this map. 

A portion of the agricultural water demands is  also met by groundwater. 

Groundwater deliveries from the shallow-intermediate aquifer are made from a 

series of 20 wells ranging in depth from 250 to  600 feet. The wells, which are 



TABLE 3-5 
.?it .  . .::::.: .!;. .:... ! .. ::: t -!;++.:, ........ ,:::,,.;.. x:::::. :;, .:::xi 

U.C. DAVIS AGRICULTURAL WATER QUALITY, 
..... 

.:.!iiaiM. -& SURFACE WATER (PUTAH CREEK) 



City of Davis I 

SCHEMATIC LAYOUT OF THE U.C. DAVIS AGRICULTURAL WATER 
SUPPLY SYSTEM AND LAND ASSIGNMENTS 

FIGURE 3-5 



generally more than 20 years old, discharge directly into the field distribution 

systems. This is further discussed in Section 3.4.1.3. 

Historically, the principal objective in operating the agricultural water supply 

system is to use the entire 4,000 acre-feet of surface water. However, the capacity 

of the surface water distribution system in certain areas during certain times of the 

year is inadequate to totally supply high-demand crops with water, and local wells 

are therefore used to  produce supplemental supplies when need~d.  The 

agricultural water demands from 1971 to 1982 are summarized in.,J,$le -. :.::.:::::..,-;.. . 3-6. 
................ . .r ............ ................ 

Average water usage for agricultural irrigation is  approximate~y~. .4; '~~>~acre-  . ..::.: ..;:::.. 
,,?.!::=...::::::- L : :  I 

feevyear, with approximately 80 percent supplied by surface wat&tAahd r:::::.4 C.....- I-:::.. 20 p6r'~ent 
Gz::;!- -.'' ". .::g;;;+.:- ,., 

by wells. Drainage throughout the agricultural land is poor and, dSit*mutt2there ..!:.::.. is 

little runoff or reuse of excess applied water (George 5. ~ol fgahd .$: .<-;:;.::.. ~&$iptes, 1983). 
a , . : :  

.. 
.:%i;::! .. 

. . .  -5 .::::. ._. 
ax::.. 

=.::* *;;;:;. .:;;::. 
c..:::::.. -. 

3.3.2 General Description of Pollution Sources an&-&ont&ii, 
.?'* ... a::::;:: 

c::::::::::".--... -:;::!?: 
.:: 

- ~ : i : i e i i ; i ; i i i i j & ~ 3 m ~ ~ ; i ~ ~ -  'i' 
.:;::;:~..r;:::::::::::::::.::.::::::r ..... .... -.. .s;18, -'"- "" ".. -I:::..:::::::-;:is *.. .... -rA 

Wastewaters produced from the LEHR a t  u.&.?@9Ag&n k grouped into three 
.x=:* *....., "ii..... -=:,!* 

categories: sanitary wastewater, industria~~$wt~~Fte~{containing -.-Aiwz+., both chemical 
&>.. <-ii;-+;;<, WP 

andlor radiological contaminants), .: a.gditgTM~mwiter. a:iz:;:. ........... ........ =:..I The sources of these 
... *:::.:- -4.- -=* 

wastewaters as well as their treats&$ ....... f =::. o~~~ti&o;al -I...r methods are discussed in the 
.:...... &&!. a::.:* 

following sections. G... s? .:>:t. .- 
.z$%- 

. tz  *:::;, %,* 

......... .::::::. ......... .:=;;;. .... ........ -. .::::I?!. *":;'.:a .I::... 

3.3.2.1 Sanitary ~aste';date<~&nw'ation 
.'.. ;.- -...,. 
: .: A 

.:::.;:.i. ...... 
*::+.., r'. 

..-..: :- 
a,.- 

: 
...... 

....... .,: ,:::, - .?::;:.::.;- 
.......*..:.. ;. . .- 

Sanitary wastewqthris -.;:::..- ..__.. - gep+ra$M'in ...... ........ virtually every building a t  the LEHR except the 
.?;!;;:;* st;.. , - 

.;:;=:-:::::a ......... : .. 
warehouse (~uRdin@~H-300P~Building ......... . locations a t  the LEHR are shown in Figure 3-6 

.:::.;.. ..:;:::: ........ ?.. ....... *= ::*ai:=:*?:$:A- 

along with=-.~e .:ii:iiii_i:.... ...... fi$mta-rys&wer line hookups for each building. Major sources of 
....... - ... ;: .:::::a .:.:.. 

sanitary*as~ewat~$~&~clude ........ . . . . .  lavatories, excreta from experimental animals, locker 
.::;+::.. ............. 

rooms co~@fhing ..... shower facilities, drinking water fountains, sinks, and floor drains. 

Some indusidal wastewater also enters the sanitary wastewater stream. This is  

discussed in more detail below. 

3.3.2.2 Industrial Wastewater Generation 

The majority of industrial wastewater generated in individual laboratories a t  the i 
LEHR are segregated according to waste type and held for collection by U.C. Davis 



TABLE 3-6 

AGRICULTURAL WATER USAGE SUMMARY 

Year 
(Fiscal) 

L 

197 1-72 

1972-73 

1973-74 

1974-75a 

197.5-76b 

1976-77b 

1977-78 

1978-79 

1979-80 

1980-8 1 

1981-82 

w e l l  Water  
(Acre-Feet) 

1,394 

1,225 

876 

1,232 

1,678 

968 

374. 

405 

535 

599 

441 

Surface Water  
(Acre-F eet) 

3,885 

2,934 

3,407 

3,602 

4,752 

4,530 

2,745 .::;:::-- -. .... . . . .  . . . . .  
, . ...... 3,289 . - 
, . . . . _  

Average Water 
Usage 

Average Percentage 
of Water Use 

Total 
(Acre-Feet) 

5,279 

4,160 

4,283;: 
, * 

4.4334::'. -.I: . . . . . . . . . . . .  : . . :. : : . . 

........... . :::::;6,42g '..;'.-,, 
: ' 4 . -  - i' , . .  

...... 2 ....... 5.498 
. : : : : . . : .  ... .- .:.:... . - . . . . . . . .  

'.,.j~;..;3, >-u. 
,. . . . 

, . . : .  ..?. . : .-. . ., 3:694 

4,504 

100% 

...... .... ::: ..::::.. .... U 

Source: George S. Nol te  ... a<&~ssociates:i983 . ..=. ... 
..:., ..I... 

.>;:l* . ..::'.':Z .. ..::I, 
a Construction o f  ~ , i ~ b C ~ ~  11'3-&&&ased t h e  acreage o f  i r r igated land. Land 

east o f  Highway%;?-3 ... ::. w i j j i r r i ga ied  . . .  :.. exclusively with we l l  water.  
:..: .*:::::z , - ... . .. 

.. . .  b Drought years .".. .:::..;- 
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: : : :  - . '::::. . 

,. :: ... a .;;;.. ::. ! 
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s:::::.. ....... *- "...%.........". :. .. *:;:: ...... CT;::ie(i,(eB. 

...a- 
.....:,: ;* ....... ...... ....)I .......... --=+ 

:::..:.::,c. ..... " .... : :  . .  a : : : . .  ....... -*,::;;;a - , ...-a- 

..:..! i. 
.;;.s::* . . .  . .,: . , .. ..:;::.. .... ::s ....... ..... 

a,?:.:. 

..:.::. . .  
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a:'> 
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-,... ::z . - 
i:i;i+3=3 .::. . :?. , , &$?- ...... 3,606 





Environmental Health and Safety (EH&S) personnel. According to the laboratory's 

safety manual (UCD, 1986), no industrial wastes are to be disposed of down the 

laboratory drains unless prior approval is received from EH&S, as the drains are 

connected to the U.C. Davis biological STP. Substances permitted to be disposed of 

down the drains include buffer solutions, non-metallic salts, dilute protein 

solutions, sugars, and acids or caustics neutralized to pH 5-9. For radioactively 

contaminated liquids, the following guideline is used: 

I f  CPMsKG + (CPMeKG)i)CPMCIQ then the l iqu~d i s  cons~dered to be radioact~ve :-:: . 
.-a,- '. - 

I f  CPMBKG + (CPMSKG)iLCPMLIO then the liquid is cons~dered to be nonradio&ti$-'h.. 
..-;!:*.. . . . .  - .  . ,.: .... :: . *. .i:?3 ............. ...... .... ........... 

: : ! . A  
7 

I 
... ..... ., 
. . . . .  . ....- , - . . , 

where CPM = Counts per minute, BKG = Background, and LIQ = ~iqui@.i:' ..'.: .... .!- . ..: :::. ,.::.:::-:-, . . . . .  ) ...,.... . . . .  ...... . . . . . . . . . . . . . . . .  :: .. ..:::.. ... -. -. . 
Liquids are counted with a gamma well or liquid scintil~atiG"::r~unte?~i~ . . . . . . .  .... the above 

... ., _ .. .... 

determination. Non-toxic liquids (i.e., water, soap,.mi~di?b-~f+e~s) .::.::. ......... meeting this . . _- . .' ....... 

criterion can be disposed of down the drain; ~ ther~~j .~ . ,u id 'k~~must  .... be treated as 
.'Bet.. 

,: : : : : : : : : - a:. . . ...... 

chemical waste. Upon pickup of radioactive-~iq~id-?-%~r -.- 
:::::;. ............. . -; ......... from the individual 

laboratories, U.C. Davis EH&S staff assess .... the'$;bte"&d . _.. ,  .. i&act of disposal via the 
r::::* 

......?. . . . .  ....- .:?. 

U.C. Davis STP from an emissions stand poi$&^, O-&'-thii'gasis, up to 1 Ci/yr may be 
.,eiz- ..."*L%?~ ..::::I 

. . .  ..:::.. 

disposed of through EH&S via the STP ~ ~ ~ ~ $ $ ~ 7 . ~ ) . ' " ? h i s  ....... .i.,z::::::. is also in accordance with 
.,.:;;:* .ci;;+ -x:= 

the limit set by the U.S. Nuclear ~ ~ ~ ~ ~ a t d ; j l , ~ o m m i s s i o n  .... :::,. . .::.:!. (NRC) for sanitary sewer 

disposal of radionuclides. The methd&iof'*azardous chemical and radioactive ...... *....a 

waste segregation and dispd&jb.are ...... .... discusgd ... in more detail in Section 4.1. 
. . ..::.;:. - .., 

.. I.:.. 
:. . :J  ... ,..... . . .  . . . .  ..= 

i i. 
, . . ;. ..... . .: ., . . . . .  1 *.;. . :::;. ..... ....... . :::*!::i,,.' ...... . :;:. 

In additionto l a b o r a d  ..... ::. .:::...: w@tes, k&er sources of industrial wastewater discharged 
..... .::. ..iiii.<' 

. . ,. :. 
, :.:.,a 

a t  the LE H R i ncl u h ; .  , .;::y.i: .... .. '';:;.$;, .!I;;,., .. ....- . ..:. *%;:a .:.;:. .... ......... : a  . .: .......... :::-::::;a 
....... .!.:., .. :. -.. .... ;ii;i- -.- ........ .!iiik 
..::ii:_. ?:;::.. .-.?ilili?~-,. .................. o , j ' " , f , o w d o w n ;  and 

................. " ::.: ;.-; .;:;;:- ...- ...... ....... ..::..A C : ,  
..: .:. .- ...... .:.;li.?. . . .  ..:.:::* 

....a 
- 

.'. ::. . _.:::.. .... : :  .:... ; 
.:..:. 

............ . . . . . . . .  ....... 
'.:;:?&shwater A:G:!:,?. from the Washdown Pad (Building H-291) that has been used 

. . . .  
t&dean ... vehicles, dog cages used for experimental animals, and various 
types of equipment. 

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

Potential sources of contamination remain as a result of the past generation of 

industrial wastewater. These sources include contaminated plumbing and sludges 



possibly remaining as a result of domestic septic tank system usage prior to the LEHR 

connection to the U.C. Davis STP; contaminated plumbing in Animal Hospital 1 (AH- 

1) due to strontium-90 wastewater flowing to  the lmhoff treatment system; and 

contaminated plumbing in Animal Hospital 2 (AH-2) due to  radium-226 wastewater 

flowing to the septic tanks, seepage pits, and leach line. The historical operation of 

each of these wastewater treatment/disposal systems is described in Section 4.5.1. 

The potential for continuing releases from these sources as a result of current 

operations is discussed below. ,::::. .:., 
.:.:.:. ..:..: - .  

.?*.,- + - ..::.:::::!., r.:. : - L.. ......... 
-'r <;::.::::;.:.: ... .., ..... .:.:! -... ........ 

a) Domestic septic tank system plumbing .... ..... -.a,. - ....... .:.. . .  - :-. . .! . 
............... . . .  

.-;;!;2=&::;: .. .... 
u:::::, - .. ...... ..=:..- .'(j:i .i:.i. . . !::;? 

: " . .  -.. ..- : , ,  ...- . 
The six domestic septic tank systems identified in .. ~ectidnj.g&Z:ywre -.....- used 

.La-. 
to receive all liquid wastewater from the LEHReqxgept that-.yvhich went .- 1- --- -. -.- 
to  the lmhoff treatment system or to  the  .-.*- ra?&m%5'2fj septic tanks, 

Li..:::. -- . 
seepage pits, and leach line, prior t o  i t s  con%&tion':fk, . , ,:: ::. th; U.C. Davis STP. 

E?$-*:.-. 
=:.. 

-: :: :.-. -. . - - 
This connection was estimated to havei&&$&&pl'&ed ....... r .... ... in 197 1, when -... ... 

the LEHR lift station was built. The ?kkgd&bns'i;; the STP were made at 
*!&, x:: :?. 

the junction of the septic tanks~~ert?k$2F,-%me of the same piping is ( *<+!e .:!?. ?j-i;'E.::. 73 
now used tb direct waste~a&q$$~IpB~-~ -..... , : .  f:z;i:. g P .  This piping may contain 

m:::;:9 -+? -=;- 

chemical or radioacti;e ?&sta6i@sbthit ..-., 
P:.. &:::. . previously went to the septic 

?&$!h 

tanks, either in the form of sfkig&?-on the walls of the pipes or in fixed 
-*i.__. 

"'D 

(radioactive) con$&mination. ..:. ........ ... ... Specific areas where this potential i s  
.:.. .. 

believed to h='z4?inc[d&: 
. . . .  ... ... :... . ..::., ..... :::.a,:.-. , 

::.... .. -. .. ... - ... A a?. 
a:::::::*. 

; :  .:.:. >. &.i' ..... - .: , ..: .;...i* ... ,,:::3* ..F.::X' ...-..*:.::,. :' 

Septic..knk .::!!;::-:: ....... ~4rbb&.3 .... :.- ..... ::il located west of the lmhoff Building (Building 
,. !..... e;;;;, ... :=:-:,:::. - ............ 

~-2$&vyhkh - :  _:... w&%previously connected to the control dog cages in AH-1 
-i;:(if. ,<jiiiie::..,. 

,?and t&3 . ra \ r ; !  and floor drains in western AH-2. After the strontium- ..... ___i._:._.. * : : ........... ::..- .....- .:::::a ..... 
....... .-:&'90siud~$&e cages in AH-1 were used for other experiments, which may .... ::. ....... ...... .:?'.: .. ..: - -..... ;. ........ 
':.&zive .:.:. . discharged contaminants to the septic system. Also, any overflows ...... 

6f:$ke radium-226 septic tanks (e.g., that which occurred in 1985 and is 

described in Section 4.5.1) may have caused contaminants to back up into 

septic tank Number 2 and contaminate plumbing now leading to the STP. 

Septic tank Number 4 from the Pathology Office and Laboratory 

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



washwater, film developer, and fixer (containing silver). During the 

Survey, a surface depression was observed in this area, and a tree 

growing in the area died a few years ago, possibly as a result of 

subsurface contamination. 

Septic tank Number 6 from the Main Office and Laboratory (Building H- 

213), which may have received chemicals from Room 112 (i.e., the 

biochemistry laboratory, previously the inorganic chemistry labratory) . . .  

and other laboratories in the building, as well as from the.amt&anical _.... _.. ::.: -. . .  
............. ........... ., ........ . \  

-':;..:. . .  
room of AH-1. .........- -.. .- - -. ... : : i : : i : : :  :::. :%. ... ........ ;,:: :.;. 

L ) 
'. . .....  . . . . . . . .  .. .;:... ...., .. .::. . :., .. 

....... . .:.:< , . ;; ....... ..::.::. . ' '  ....... .:.: . - . 
Septic tank Number 7 from the lmhoff Building (fjui~diiig.~d-id); -..!. ....... ~ o o m s  .- ......... 

322 and 323, which was possibly used for the lati6&&ary ~;i&'~.and for the 
, . : -: . - .  

I .,, 

lavatory. Although the laboratory sink dtajns . . ih:-~#~-m::322 have been 
._::::a .; .:. :...- 

capped, the lavatory in Room 323 is rfill = ..:-?.a- ih-use. ':.%he building is not 
c::::::::::::::,- 

3 

..:..,::: :::::: ;e:iiffff;-: :::.. .,- 
connected to the STP. Therefore, this"j'$ep%~.:.Xafrk . ....... ...... is considered to be 

...... E:.. - ....- . 
a 

........ a?:- - .::. . - 
.... .... active. .... .i.:=!=- ..::..- J ....... ... 

3 .:..... , ...... -zc* 2::>..7 
:::r 

.::::31 
-...a 

',::;:y 2- - CZ? 
..;;::* 

..... *::::..l: ..:::-?. ....... . .:. 
..:::I. . : : :z:zA ...... .;;::x* : ...." 

.:F,,,.. """ 
-; ........ .:;;G? .!is:?, -. .... - .......... ;.:x . 

b) AH-1 plumbing 
' n::::. .:::::.. s;:.;::;::::: -::::: ;::, -".. ::, 

L:.:v. -...- .... .?. ."q=:;.:=. ' : : i i i i !  
"9" .::.. ->:;3?- .;:;:;x, -:>= ... L 

.!..id ........ .::::-a 
I ...... 

..:-i:. 
.:::.:a ,....'9 ...... ...... --.- s::::.:, .::::: -..A 

Most of Building AH-1 (BuiI&% s219) is no longer in use except for . n? . - .-.. 

office and l aboca~~space . ,C ;hen t ly ,  -._ ..... "::...a Rooms 201 and 202 are reported 

to be in use-.=$&m ..... .  *2&?&&ains ...... a leadlbismuth generator. The water 

supply to th&bu.ikhng-h=:not .. ::::+: ... :.- been shut off, but all the valves leading to 
.............. 

the .r.:i:ji4 ..:? , lmt i~ : f f . . t r~~$~ef i i '<~stem .... ::-:::::a have reportedly been closed. Although the 
............. , 

drai&g-le.&ing "i i i i i8. ..:iiii:::ii:::-, ::... t'b.?he lmhoff treatment system have been temporarily 
..""ll.:::...' ...... 

capped+?! f3tkfe of water s t i l l  enters the lmhoff sump from one of the ..;. ....... ": :::::-- 
..:Giiii ...-..- . .... 
;;;y ........ tvy$ infl"At lines. The source of this water is not known. The sink in 

.... . . . . . . . . . . .  . . .  .. _ ... ......... .;:. . . :.::. 
yz;Mom 203 did have a supply of water; a constant flow was not present, 

.. . . .  

k&$vever. According to site drawings (Kobli k, 1962). this sink leads to the 

lmhoff system. The plumbing leading from the lmhoff system to the 

leach field has not been capped; hence, uncontrolled releases to the 

leach field may s t i l l  occur. 

As previously stated, effluent in AH-1 went either t o  the lmhoff 

treatment system or to septic tanks Number 6 and 7 in the past. 



Currently, all wastewater is believed to be routed to the STP. The sources 

of this wastewater include sinks, the shower and lavatory off Room 21 5, I 

and the strontium-90 control dog cages in the western portion of AH-1. 

Drains from cage rows A-F, which were used to  house dogs used in the 

strontium-90 study, and the floor drains in the cage room (Rooms ZOOA, 

B, and C) all lead to the lmhoff treatment system. They reportedly 

contain "fixed" radioactivity from past discharges of str0ntiup~90, are 

affixed with "radioactive" labels, and are temporarily capp,kb. -',.::.:.::..:..: -. The 
.................... . ..::. ......... , ......... 4 

original, portable cages in AH-1 are the most contam.inated';..,.and .... :;:.:.::. ... 
.- ..... . . . .  

previously contained different drains. Plumbing in -.. ..- $hie'*bi_ifding .a:.;". 'k%ast 
-. .... .L.ii:il .- 

iron and polyvinyl chloride (PVC), The cages in AH-1 h;&ti.beih:used for 
S!. ........ .*;-;:;-- c:>: ....... ... 

other experiments since the strontium-90 st~dy..~i!~:';';:~$;-:~. ' i : : . . . :  ...... ... .... "..., .-.. 
. .  , . -  ' ,::: .. . . . . . . . . . . .  .::.. :.::.;.:. ". ..... ... ;;;: :, .::.::. . .,-:. :.*. . '.. -. . . . . .  .::._.. : :  ... 

In addition to being used for the s t r o n t i u m ~ ~ ; i s t u ~ ~ ~ ~ ~ A ~ - l  was also used 
.ti-. ,:::.::::z: L-:.,., a':...* 

for recent studies using americium'8~~&&tqn;;m-241, ... ...... wi th the ...- 
*"I:.. 

-..... .;:..- -...._. " A 

potential to contaminate the flow d%&s C__.... %).plu&bing. -....., The plutonium- 
241 study, using 2 rnCi, began in~tJ&G'$J3 ZAd was later moved to the 

*Gz.-. 'ii-?,<:i:-. 
Toxic Pollutant Health ~~se~~&~&~.bu i : r :+<$~~  (TPHRL) (Building H-299). 

( 
...... ::,,.... --.-.. ..... ..:::::, -.r- .:.f 

Excreta from the animals ~&onke~$sfbe;e "::. .. ..::::.!. --. collected, but washwater went 
-a::. 

down the drains. ~1utoniumTi.l .,...... a%l americium were processed through 

the lmhoff tan.k8hqd ........ c o n ~ a n a t e d  .(_. ,. tank Number 3 (5,000-gallon 
capacity; s e e ~ s ~ ~ i o n ' B ~ , ~ ~ ~ ~ ~ ~ ~ i h e r  substances that may have been "red in . :::::.. - ....... 
AH-1 or AH<s,nJ~de fl&fbium-l 69, vanadium-48, and tritium. 

..... ::. .;?: :.- ....... *.: ;:;<. ,:::::_. 
. ,- .. ........ 

-A,... 
..... - 8 ... . . .?:: .'. ........ : : ............ 

i::::::::: 
l::::.., ..._ (. ........ ... ... . .":;;;::s:::;;;... .... .... ,::.. 

,.::::.. ";:;:., .. ... .... ::.,. -..-- .::: 
.:::;:-a.::2 ........... , 

~ h ~ $ & ~ i i b ~ - 9 @ a ' ~ d  other possible contamination that may be present 
-..;iiixz. .,??jiii,c::-,. 
..:::;: .-..... *Pi::?:::::+*a- 

h . - t he "p l~mh i j  of AH-1 may become mobilized if strong acids or bases .:! ......... "::=. ...... ...., 
=:;:::- -.-... 

.:.::.;.'.are~iadd<d~~~ -. . . . . . . . . . .  the piping. This may occur via facilities that are still in use in 
. . . . . . . . . . . .  . . .  .:::iiQ. ......... 

"iii:A;H-1, ..;.. . . ... or outside AH-1 in lines having cross-connections to  the STP. 
....... ....... - .....A 

4: ::::I. ........ 
a:: ':- ... 

c) AH-2 plumbing 

Building AH-2 (Building H-218) is still used as an animal hospital, and 

nearly the entire building is in use. The building was previously used to 

house dogs used in the radium-226 study. Radioactive wastewater from i 
the dog cages in Room 310 was piped to the radium-226 septic tanks 



(shown on Figure 4-4), seepage pits, and leach line. Other sources of 

wastewater were routed to septic tanks Number 2 and 5 for the western 

and eastern portions of AH-2, respectively. A possible connection to a 

third septic tank is indicated on a facility plan (Koblik, 1962) for a 
nonradioactive line from the dog cages. The valve from AH-2 to the 

radium-226 septic tanks is now closed but the lines are not permanently 

severed or capped. 

. # ,:::* 

Building AH-2 is now connected to the U.C. Davis STP. ~hir.,&'mection -L.z:i:i;::.s.: -,.. L - ................ 
has three sources: one is the plumbing which formerly.flowed~~to ..!:i:i:-.c:i:: ?- -. $. the 
radium-226 septic tanks; the other two are from thg<,ka i :b f  "... .. ~ ~ 1 2 : ~ n d  

AH-1 which formerly went to  septic tank Nurnbe! 2. ?$q!&ii&!ines . . and 
' ,. 

cages in AH-2 were tested by flushing water thPbG~h.~he.'li"e.s . .  - -. . - leading to 

the STP; no significant . . . . . . .  ;ii:ttii?yvater ram pies. 

The radium-226 septic t "i&on*nection . with an 

overfiow incident (see ~,cated the presence of 

radium-226 in the tanks 

Sample Location 
::= 

Collection Date 
.... . ..::::.. 

.::-;..\ ... -..a 

.. ::.. ........ 
......... East tank ... , ..:::A .... .... ...,.i* -..... *... ,,iq.40 2 0.04 

, ..:. 
1 1/29/85 

.... 
.!.;.;:.* -.::''x .... ' ....... ....... - .. West tank .,.....:>- .:.::?*.:.',;.m-' . . . .  . .::x r!. 

.. ::. ..:.O. 4 .5-2 0.2 
1 .- ' 

1 2/3/85 
. . .  : :  . . .  

Background''~iiy)~;itap,. 
. 7::::. ....... . : 0.05 2 0.02 1 1/29/85 

: -;;;i"!,* -:.:;:,:- 
...... ,..:::.A ( 

- ...... .......... ........ ......... .!,;di:4' ' .  * 

::, 
- 

... c'::.ii' .;::;, ............... 
a_:::::.. 

-:.:' 
.......- .:.:. ::*..- I,:::: ... : ........ ,..;: ............ ::*:::::++zG-j:-:: 

. . .  - . .- ..:;:::. ..,=::::. 
........... : : *  .- ...... ..:::::.:::.> !.. 

":::::.:; . ...- ....... ....... 
4 ) 

, ..:::, ..... 6.. 
- . . : : a  ..:.:;:, ...... 

:.:::_1 

- 
.::ii:~h$ ........ .:..: :. . ,:.,- ~ ~ ~ ' ' d i i n k i n ~  water limit for radium-226 is 5 pCilL (Owen, 1986). 

.:::::.- '.:' - ...... 
'?After the overflow incident, the valve to the septic tanks was closed and . . - .  

n&.more liquids should have flowed to this system. Water IS still supplied 

to  AH-2. It is industrial water, however, and not suitable for potable use. 

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

3.827 mCi went to the septic tanks, seepage pits, and leach line. Room 

302 was formerly utilized for necropsy of dogs used in the radium-226 



and strontium-90 studies. Currently, studies are being done on non-toxic , 

aerosols in AH-2. Krypton-85 is the only radioactive substance in use. 

This involves a 3-curie source which is  used in experimental aliquot 

distribution. Cages previously used to house control dogs have recently 

been utilized to house dogs employed in other experiments. In 

conjunction with ongoing activities in AH-2, there is a potential for acids 

or bases to be released to the drains leading to  the STP, and to mobilize 

any contaminants (e.g., radium-226) which may be present as ?;'result +. :... of 

past activities. Although personnel have been made aware.of.!l$\s, _ *. . . . . . .  some 
-'";;::::::::::.: 

8 szc,::.!. 

sinks in the building were observed not  t o  be lab.&ed .p.~..qc:::: .- toq:r.*mind 
. 

E.:..:,* c:::.., .... -.. r .  
: :  . : .. , 

.:':i. .... ..... employees of this danger. *::::.. .. . . . . . . . . .  ... "... . .::. - 
-5:s:::i ,- 

G :.... . -:,,::, - . . _ 1. : : : ;;.:;::.;.;:>:: . ..;. .... ......... ........ :. ..:.. -.._. .. ....... .*.- L?:p;i-7 
*.,: ::c:.r... ....... v:::..., 

..::::, A . . ? : , .  . . 3.3.2.3 Stormwater Runoff . , .. 
-::..A ..: '1.- -.. : . 
". # 

. , 
..:..? -i ...... -.. 
: .c::: . .;::: .. ..-. ..... .... -: 

.:;i:. a:--- 
.;!-::-,. -.; ?- .: ::::. .. 

Significant quantities of stormwater runoff are-.pro"&ed''& ...... s 
. 

both paved and 
.::a:___ _.?-. rA?::? .:;.:::r-n:::::::!:a..:::::.. .'' 

unpaved areas at the LEHR during rainfall. Swrin~_~a?let-j@Bs observed to pond in 
e&&, =::z -... --' - 

various areas of the facility, due largely to, -::::.- tE&x,el%?~ flatness of the land. As , ,  c::::. =::* 

described in Section 3.2, two main areas .:$- of ...?,,, - %+*=::-- g&enii&mii';ontamination c..... exist on the ( 
,::::,,,,:::;!,,,. 1:::" =.i:::., &:a 

LEHR site where stormwater may pick ~~g@htSminBnts.  +:.:* ..,..- These potential sources 
-...... ' b 'I. 

include the southwest corner of the%$+,w@t.e -... .: .... &::::. chemical dispensing occurred in the 

past, and the dog pen area. ~tormwa?6$?~z;observed to  collect near the lmhoff 
.?. a=::. 

Building (Building ~-214),.e<&jall~ . . in-:t$d'northwest corner. LEHR personnel have 

indicated that water le&1i - .. , in';thett&ks -. .. at the lmhoff Building increase when it 

rains. No leak-testi&$&.;&ese .... ........ . _.. . ,  . . h i k s  has ever been performed to  assess their 
............ ...... I .... ::. .i' . -2:. ....... . ... ... .... :..a integrity. :::::::::: .. ....... 

..:::..: -::. , -... 
.,:ei:::*2:..: 

- ,, >> . . .... 
.:.::.:,* s:h. , ....- ..;:;::-:;;;::' ....... .. ..... .... . ... :::..- *::-. -.. , ::..I:' 

-::::.i .::::a - ,.._,, - ....... -.- ...... ........ .5i;:::*.., 
~::i::',hi;~g::::~:L:.~ -* ........ .z 1- 

3.3.2.4 .... ,,,~anitZw+nafRdustria~ - -  ...... Wastewater Treatment 
.......... , 

-..;. i;;j. ..:.. ..... ..:::::. 
,_. :, .:.-:.? . ; , . i:.:... 

=:. .iJ_: :. .;.. il'. .. -.- .... . . . . . . . . . .  . . . . . . . .  ::.. . .  ::. . . .  - 
As previtiu"$f$ .... discussed, strontium-90 and radium-226 wastewater historically went . . .  
to the imhoH;.treatment system, and to  the radium-226 septic tanks, seepage pits, 

and leach line, respectively. All other sources of wastewater went to the domestic 

septic tank systems. 'The influents to the lmhoff treatment system and radium-226 

septic tanks have been shut off and all domestic septic tanks (except Number 7) have 

been abandoned. 



Since 1971, the LEHR has been connected to the U.C. Davis STP. All sanitary and 

industrial wastewater, except that segregated and picked up by U.C. Davis EH&S 

staff, as well as some stormwater, is now directed to this system as shown on Figure 

3 -6). 

Prior to the construction of the current STP (and prior to the LEHR), a primary 

sewage treatment system (Imhoff type) was used east of the Cobalt-60 Irradiation 

Field at the LEHR, at what is now the U.C. Davis raptor center. This system was 

abandoned in 1949, and the current STP at U.C. Davis began with the co&&ruction . . 

r. '. 
of a 2.16-mgd trickling filter plant serving the Davis campus. At the titrr-i;the plant . , .:.. 
effluent was chlorinated and either pumped to a million-gallon_~sjo"i'age ..::+!;;- 

. . res&ryoir . .. 

for reclaimed-water irrigation or was discharged to the South ~6jk .: .-..7:::::.p..i .afj'.utah .:: beck 
. . . . . . . . ~ . .  ;. 

by gravity flow. In 1970, the facilities were expanded .._ii::.C td:::inclubo:a .......... ....... .- , . . . .  neiv 2-mgd 
4 ..::::. . - ... I. 

activated sludge treatment process, bringing the total &&ag&,plaflt capacity to 
...;:;, .;: . .:-.;. '.3. 

4.16 mgd with a peak load capability of 5.5 mgd. ~ost'haste$&er'reclamation .... .:::::* was 

discontinued in that year because central camps7-<$a.nsi'o'h :::-. .a:_zi:.. . had pushed the 
.................... ,, : .:: :,:: ,:.. _._ _?... ............ 

agricultural fields beyond the service area. ~ r & e n i i & ~ ~ e c ~ z i ~ h e d  .. ._.- 
..LL2a 

water is used only 

for irrigation of landscaping at the campcjk.g?$$6e2:& ..:.::=:::. ..... S. Nolte and Associates, ' 
a:::::::::::% ........ .. .: ... ..::::*is; . . ::" 

1983). ..+., "":: ...-.. C 
...- 
::::. 

..+;%$,:! .:.. .::::::* .:::::$- ..= .......-..........di~, .:::.::. 
.;:::.x:::?z:;: > -... -..-- ...... .;.: ,t-...... ;:::::. ::!- 

.'..'. ......... 'lmzz::::. ..{iii? 
.::z:n 

.::__:. .....-. ..:..- .....* = . ( .:. 
A schematic flow diagram of the ~~F i$~ r t& i&$ed  .:::id -....,, on Figure 3-7. Under the present 

-v;.. 

mode of operation, the activated . . .. s 1 u d ~ z ' $ ~ ~ t 6 i  .....a receives a constant flow of 1.0 mgd . :. 
and the trickling filter r e c q i ~ ~ a l l  .:..::. .- .:::!, f1owri.n kxcess of  that amount. The current peak 

flow is about 3 mgd, w.i&iiLe . ..:::. a&$ag'&;t 1.8 mgd. The combined effluent from the 
.::::_..:' 

trickling filter and ad~$~te$~31ud.9~systems . ........... .: ....::::.: . flows by gravity to the chlorine mixing 
..:. :.. 

Structure where$~h!or'i'$& .::.;; .. ,  ....... i.s.&jected :::z.4 based on f low and rapidly mixed for 
....... ..; .;. .,., 

disinfection. f& sL:$::,, ..~~:;!~:::..::.-.c c iken t  :... ?;item cannot adjust to  variations in chlorine demand, 
...::::.lii:::* -, ............. a- *... ........, -:..-.. - ......... ....... .- 

however,,and.doe~~oot'~aintain ....... ........ precise chlorine residual control in the effluent. In 
i'-'. ;:.:.:. . . . .  .... :::. 

additio&f~o.jirovisT6hs . . : -  _: .....A for dechlorination exist in the disinfection scheme. Sludge 
.............. :, - 

produced~~&m . ... both the trickling filter and the activated sludge plants is pumped 

first to ana&&bic digesters, and then to sludge drying beds for thickening. Sludge 

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

3.3.2.5 Stormwater Control 

In the past, stormwater from the LEHR was controlled with dry wells, which were 

subsurface rock-filled holes or trenches. One known dry well is  believed to have 
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SCHEMATIC DIAGRAM OF FIGURE 3-7 
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been located between the Clinical Pathology Building and the Feed Midspecimen 

Storage Building (Buildings H-215 and H-216, respectively). Locations of other dry 

wells are not known, but the Survey team was told that another dry well was 
located near the Washdown Pad (Building H-291). This has not been confirmed, 

however. 

Currently, the LEHR uses a series of catch basins, culverts, and ditches for 

stormwater management. South of the Clinical Pathology and Feed Mix@pecimen 

Storage Buildings (Buildings H-215 and H-216), stormwater is co~lected,v;~>'$eries _I.:..::.::: ................ -. . of 

catch basins and is routed west and north to a lift station, as shown..:on;fig& . . ................ ............ .. . . .  3-6. - ...... ........ 

Water collected in this sump is pumped under Old Davis ~oad-:$da ..... - . . . .  ajters a"ditch 

that flows south to the South Fork of Putah Creek. There was nv&%;&i?ig:water ... in .-!. .* 

this ditch, but standing water did occur after a heavy rainf~lt:..~h~~:'>um~ ..: ., receives 
..:::r '-. --. . . 
, .:.- . :::. . ' *. 

:: .-. '.. 
. . . -  

.:.ii. 
.-::.. stormwater from the southwestern portion of the LEH.R. ..I::: ............ 

&'::::* ( :  , ::.- . .' . .... 
z:.. 

: ..  ... ....... 
.;::::a. - . _'I . . .  ....... 

u::xs. - . :. ....... .. 
L:::::? - . ._ .I  . . .  ..,, 

*-:-*,.- *::::::'::::::.-:-. 

A cement drainage culvert is located between th@h&&(~rlilding ..z--yL:a 
a":Y 

H-212) and the 

Annex (Building H-290). This culvert ..--a ...... rece,ye#ii&$9i&.?3te;from _..._ the surrounding 
paved areas and discharges to a ditch tha~~$aca[f8~~,thd*fence along the northern 

.-..-.A *::i?* ?*,, ::::;:.:z:::. ..: .:: .:. . .A* . 

border of the LEHR, as shown in Figure'Q%@~i;iiink-wafer . 2::i ;:T:+;.~;;~;~ .:.:::. in the ditch flows westward 
.... 

to a culvert a t  the northwestern CO?%$~.~$~P~~'LEHR ..:.:::,. property, where it flows south 

along a ditch east of Old Davis Road. .~6@.dTzh . :::::? discharges to a culvert west of the 

southwestern corner of th&$lain ........ 0 f f~d 'gnd  ..,.: .. Laboratory (Building H-213). flows 

under Old Davis Road.;$:kd ..... ~&pxjk$~"~nto the ditch into which the previously .! ;:;::i- . ::::a::..:., -. ........... 

described lift station &gh*hr fuhher south. 
::::: : ? :  , :. ... : .: m:;z, ............ ., ;:. .:. .......... ...... 

..:::::a ,- .. ..L:. . :::::.. :::::.. 
. .!..i:i.i . . . . . . .  .. 

,:":':iF'F;"' ... .- ... 
.-;:P' ::::it, ....... .:::::. ::/I. 

9,e:i. .......... ..., 
The remaining;i#or~mivateicdllected ":.:::. .....+a- at the LEHR enters a series of catch basins that 

';:!;;a. . :.::s:::::::::?::... 
are believ.ed$o . E::zP.. ...... flew l'i8't).iii STP. These catch basins are located west of the dog pens 

..., ' i'::i.; .::;:: 

and thg:;<~llylir ....... ~i&!&y~ Laboratory (Building H-294), and east of Buildings H-213, H- 
. . . .  ." .* ......, . .. :  . 

219, H-2"18;;fl-217, .... ..... H-216 and H-291, as shown on Figure 3-6. Stormwater runoff 

from the s"r;&unding paved areas and the dog pens flows to these catch basins. 

No stormwater control was observed near any of the buildings east of the above 

area. Stormwater runoff from the paved areas surrounding these buildings is likely 

to run off to the unpaved areas and infiltrate into the soils. 



3.3.3 Environmental Monitoring Program 

The LEHR has no program for periodic monitoring of discharges to surface waters 

(i-e., the South Fork of Putah Creek). The only monitoring performed on a regular 

basis is that for the U.C. Davis STP National Pollutant Discharge Eliminat~on System 

(NPDES) permit, described below. The STP services all areas of the campus except 

the primate center, which has its own package treatment plant. Sporadic surface- 

water monitoring that has been performed near the LEHR isalso discussed,klow. . . : 

3.3.3.1 NPDES Monitorinq 

-. ..... 
%: !- 

The U.C. Davis STP was issued NPDES permit number ~~007789S~~$.;t)re~California ..... ..:!.. ..:=;:-. 

Regional Water Quality Control Board, Central Valley ~eggjoh+.~n'P;pril 27. 1979. 

Effluent from the plant discharges to the South Forkof f :::, :  west . : : : .: ... of Old 

Davis Road. as shown on Figure 3-4. In add i t ion~o , :::;?.? ... <+-NP~~S.  ... outfall. two other 
: , -  I::.: .t 
.::::::-:::;;::;:;;;. - -. :..t. 'J. 

monitoring locations are in use in the receiving.strmr$5@rR), .--... 
xzxc 

_.__... A Fork of Putah Creek). 
'G:::.: 
C:::, 

c::h - .. 
These are: __3 %;;:;, %=iB. .:_...., -..... 

a$;. .+a;:. &;:<;, 
.er.... c::::.- 
e:z-. .$:ii.. 9.- 
.:::=::. .=;::. ..._... l 
a:::==:- e:w;z .Zi:.:, 

, , ,  % : .  *:::-. .:: ............,. 4:::. Wi? '.' ( 
:.. ...... 

R-1: At 1-80 bridge ............ 
=::>:;~.:;:.:~::; - - ~ i > ~  

uii;*g-:;E*. n;%iz! .... ei';:,:. *..... ,.',i;; c-. 
7 

R-2: A t  low water bridge on O~;?&$gj&.& 
.... v...... =:::> 
a,:';,?. .::.... e.:.. -.. ...... l;.l... .:::.:.- ci-;. 

.?,. L::. 

These locations are also . . sho'Gn,..in .. ::... . ~ i ~ y q e ' j - 4 .  A third location. R-3, was required .: .Y 

until the last NPDES p e & ~  .. :::.. wa&iuc&'in - . 1984. It was located further downstream 

in the South Fork of &j&h$teek :..:::!.n%;:.z, ...  ace Boulevard. The NPDES sample collection 

methods were .L.i;ii. =.::. , o,~)ve$a<.~hd~&tfal l .  ... :=:-::::_ The sample was collected approximately 10 
r ......... 

feet below th&$"tf& pip$'$ a small stream which discharged into the South Fork 
r.:::... ..::i'::::::l?..,. -.":::::y';::--::::?:.. 

of Putah -r:skp- e . e k ,  ci:,:, 6sI.:sI.:to75'feet ..... .:*. away. A small amount of foam from an unknown 

SOU~C~. :&~S . . . . . . .  p@sen?%h ..:, the stream near the outfall, and the odor of chlorine was 
.... :." ......_. ...... - ....... .: .::: __.:. J 

prevalent=i;ri,iflt location R-1, clear, flowing water was observed. Location R-2, 100 
yards dow"&eam and east of the Old Davis Road bridge, is in a marshy area. 

Sampling methods at these two locations were not observed. All NPDES analyses 

are done by the employee who collects the samples and are performed at the STP; 

therefore, no sample chain-of-custody paperwork is initiated. 

A list of the NPDES permit requirements for the effluent discharge is given in Table ( 

3-7. A summary of the NPDES Discharger Self-Monitoring Report for the last 3 



TABLE 3-7 

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

. ; :YE ...... I 
i:..::... ....... , ;.::::. . . 

pH: 6.5-8.5 (Grab. measured dail& ... 
Maximum Dry Weather ~ischa~e'';.;4:4.6 ~~i3-;[fVleasured daily) 
Receiving Water ~issolve+~ii;gen . ., (~oct.b::$&ik of Putah Creek): r 5.0 mg/L (Grab, measured 

..). . . : a  . ..:.:. I.. a,.:. 
... r .a: '.:? 
.: . ,-, 

weekly) 
... ...- ,; ,..:. :i 

..:.:::a . . .  - .... I .: .::::.. . - ...... .... 

a Summer refen.@$h ;=&6(1 &&en May 1 and October 31. 
b Winter refH$& t+periodi'&$ween November 1 and April 30. 
c Interim chl&fhe.f&fiMql.!imitation ........... .. z ....... was 0.1 mg/L as measured 300 feet below outfall, from 

..:.. 
4/26/@5::mi ...... :... - l 5Fi'/s:7. ........ - .. 

-.,;;;;;,p- -. ': ..:.::, . ..:::* ........ . '. . .. 
: :  .; :. .. ...- .......... . . . . . . . .  . . . . . . . . .  . . . . . . . .  .......-;.: .. - . . . . . . .  . .:.._ .- ........ 6 . .  . .... . .  ........ ... ::. ...... 

a,. J 
-4. 

Sample 
Type/Frequency 

24-hour Compos~tel 

Weekly 

qs .; .... . . 

24-~dt$&oslte/ .';-. . . .  
..,-i.:,. week-'-.: . . . . .  . . .  . . 

t .  . , . 
........ ' ~ : - ~ ~ o ~ p o s ~ t e ,  ._.., 

::::., 
...... . . . .  yi" .. wee i ly  . . 

. . . . 

2a-hour Compor~te, 

Weekly 

GrabIDa~ly 

Grab~Weekly 

Grab/Dally 

.;::(;. ....... s.::.:.a 

-..::* ........ ..::-.:. 
: ... ._.. ........ Source: Phillippe, 1979 -.... I .::::.a 

..:::.. 3 -. ...... 

Daily 
Maximum 

25 

5 0 

575 

1 150 

: ::.I . ...... . - . .:.. 
25 ":.' 

a, ' i  .*::.-5s? ::. .... ... 
. . . . . . .  .... ::r . :.-, . .( ... - . - .  

- .  :-,$?i*.v '. 

. i,.io, 
?. .:::;.., 

......... ...;i,,r.,O.l : ......... A ....... 

500 

0.1 

30-Day 
Median 

- 
- 

- 
- 

-- 
.- 

... ..:.::.. ....... ....... ..... 
....... ".:iii?. . - - -  

a. e.::,:, , .  

-.::::::::.:: .... :.::'-:zn ... --.... ........ .:*. ..... .... -::::.- ,..:..-.. .-..... AX%:.: :' 
.f i::, -.t::::: . z .  

. . . .  ..::.z 

23""v - c::iE, ... :..* 
--::::: ....... 

v::::? 
. . 

..__... * 
.:.::t . . . . .  

. - . . 

7-Day 
Average 

15 

3 0 

325 
7 50 

15 

3 0 

325 

750 

- .. * . '. I 
.-I 

..-iB. .+ . .:.:..... .. : ... .-7 ", ... .. __I.- . ::::==., .......... ..... .......... 
..- :iEc:? :... ..:ir ....... 
:B~Bii:::::.."::jB. . i l l ;  

Constituent 

5-Day 800.  mglL 

Summer' 

WinteP 

5-Day 800.  Iblday 

Summer' 

W~ntero , 

Total Suspended Matter, mglL 

Summer. 

W~n teP  

Total Susoended Matter, Iblday 

Summer. 

WinteP 

Settleable Matter, mg/L 

Total Coilform Organ~sms. 

MPN1100 mL 

30-Day 
Average 

10 

2 0 

2 50 

500 

10 

2 0 

2 50 

500 

- 
- 

. ..: .. 
zsillil".lsc . .67:::::.:.:. - - L .::. - 

........ . 'i 
-..:::i?. 

Chlor~ne Res~dual. mg/Lc - - 
... *.:::?: ...... s 
r. .::. .......I 



months available (August, September, and October 1987) is shown in Table 3-8. 

According to the STP operator, permit limits were exceeded a number of times in " 

October for unknown reasons. Parameters which exceeded their limits for that 

month include biochemical oxygen demand (BOD), suspended matter, coliform, and 

chlorine residual. 

Levels of chlorine residual in excess of permit limits have been noted a t  the plant 

since 1974. A Cease and Desist Order was issued for the violation on April,B6, 1985, 

and the plant had until May 1, 1987 to comply with the limit of 0.1 rpg/f!ihlorine 
-.;::,,:.::::i,.-::;.: 

residual in the receiving water 50 feet below the outfall. ~as tewa te ibkbhar~e  . .:.::.::.. 
, . : ; > : ; :, , . ., . . . 

Requirements Order No. 85-073 changed the limitation from+dl ' : :hg/~ %:::.: .. ;&the 
..- *.:. ... 

... ., .ilili4 .. 
receiving water to 0.1 mg/L in the effluent. The interim limitatib;n-~ss~~a;?-:mg/~ as .-:- *.,:~::;;~~ ..;:::::. 

<;:. .., ........ 
*%!;.&:>;:;::!. .:.... ........ measured 300 feet below the outfall. . ...: _ . _  ...... . . . .  ..;,::,. '.;-;:'-:., ... 

. , ,  .. . a  ......... ... . . . . . .  
-5, -.:::. .::. : . .;. ''A. 

.::.::m i::::-::: . ,...... . . . .  - 
U.C. Davis awarded the bid for a new wastewater '~~~~orir ; '~~jon/dechlor inat ion ":::.::- - .: :::::::=:::; :-,. -:::::::. *::...* 

facility while the on-site Survey was being co.nded,i$* i rojea consists of a 
-.- -.... a:;::;;;;:::::.. 

-.._._.A 

chlorine contact basin, chlorine mixing basi$~~&,n~&Ze-bl~ck building to house 
.... .... .?:::i.;, -.....! ,::: -...... 

chlorinators, sulfonators, and gas cylinde~~$&ora'g&i,r$$iacement -7i+*2:. ":::::: of two vertical 
..... *??.;;.:. , .::;;;r, GjX? Y .  (, 

turbine pumps, and related piping, ejecgrqtj$-4(~~~mentation, a:i..;:, ..... ..- -=:iii- and i i te  work (UCD, ..: ::.:* .'I:; , 
1987b). The new facility is expected?&be .... a;z;:.- i':itibeera%on ...... - in August 1988. 

m:::::.. &:.Pi. 

=,:. . .... ex.;.. -.. ...... C:.v.. ..... ........ ....... ........ .:. ..... 

Available information on ........ t ~ ~ ~ : ~ f f l u e n ~ ~ ~ ~ ; l i t ~  .(.. .. from the plant for a number of 

parameters is given in ~afik ,. ....... :::. . 3-dfieot&i'~. .... .:_... ., Nolte and Associates, 1983). Trace metal 

analyses for 1977 and-:ii$78@he .. ..... ::. - .::: .... ... phd'recent data available) are given in Table 3-10. 
.........:...; :I 

- :. 
This includes data!;fnc .<::;: ..-......... inf lu~n~$eff luent,  .... aeration, andlor sludge digestion streams, 

.:::::;a s::;.. - .:...::-::.::is ........... 

and the calculafkid p:&icent Yeinoval for each element. 
-.iii:r. .... ::;:&., * ;:i;;:':::::::::::"... 

.;;:::.. .. .r-r-:ii::::::::d:. -. .- -::::_.. ...... -. -"..:::::. 
.......... .:::::::_:..: . .:::::. ........ .* 

=:.::::.-.,.. - I::::::, 

Data fp&&e -.. ... ... :quan$ti$s of sludge generated and subsequently fed to the digesters 
. . . . . . . . . . . .  . . . . . . . . . . .  

are shownil'CjTable ... ..... :. 3-1 1 for July 1970 through June 1987. Sludge removed from the 

digesters is"?$ken via tankers to the sludge drying beds and eventually disposed of 

a t  the U.C. Davis sanitary landfill. 

In 1984, sludge from the STP was analyzed for metals and polychlorinated biphenyls 

(PCBs). The results, given in Table 3-1 2, indicate the presence of some metals but no 

detectable levels of PCBs. . 1 



TABLE 3-8 



... 
.*. 

. . A  :. 
..:: . . . . .  .:< (:.. -.... . , '  ..iii:L. . .::.. . ' lli: .- . , :. :. ‘:;.is TABLE 3-8 . . .  . . .  ,:.;. , . . . . . . . . . . . .  , 

*.. : . ' . . . _ I .  ...... .,:;.;.. SUMMARY: NPDES DISCHARGER SELF-MONITORING REPORTS 
,.:, :: ..... ....... * :::::, , : .... , ..... ::; .:;_... *::;.s 

6::::: . ,:.::: ,::::::. 
AUGUST - OCTOBER 1917 (Continued) 

';" 
p 
00 

.*t;;;.j .- ,-$$ 
Source: Koehler, 1987 : .... ..I ... -. .": ,::;:;.' ... ,,;: :.,. .. .j..:'!. 1 

C ..>" ..- . ,.!hi' >. . . . .  .: . . . ,:?. 
I ;* ... -... :..:,, 
* .  # ' . : '  
, . . a',/'. 

. . .  ;:* *-;:.:*.. . . . . . a  *r:.;!;!: ..... '-& 
-Z * :,;..:;:! i;.:+ .: ;. $,;!! ':::a . . . .  ,:.:. ... ? * . =2:  ;a ..... : : :  :'. . . ..:. . v . -  :i;..-' . :, . : .... .: .: . . .: . 8 

I t r t ~ o n  

D.%rlptwur. 

conrt~tu.nt ~rrn.: 

(Un~tc) 

Scpl~rnber 1981 

(Cont~nud) 

l o t r l  Acto ld~n~e 

Month 

NO Lntcodrncac 

C k t o k ~  1987 

Monthll AvclrQc. 

Monthll High. 

Monlhlv L o w .  

local R.tcwdlngr 

Month: 

YO t lt..drruo 

. . . . . . . .  . , :... -,,.;. v:;;:;m ...... 
.I::;.' y,;:; 

Inllu.nt . ,:,:; .. ..... ..:::& 

OOD 

L ~ N J  

4 

100 

1 8  

8 I 

...... 
": ; :b 
!:!:.; 

.' .i , - .  . !. 
":: - . . .... 

....;;;:- 
Llllu.nt R I 

DO 

( r n ~ n )  

5 

9  5 

9  8 

9 1 

5 

BOD 

(IW~VI 

4 

1401 

1826 

1117 

. . .  .:. , 

.:$j$?. 
, 
h 
::., .... ..... 

-,::.;:?. ... . .:, - ... . . --.. 
-; " - - .  . . 
30 ' 

0 

1552 

1175 

1145 

4 

(i:-.. 
.*..::.: .;;.* , :.:. - 

5 

~ u c p  ~.tt . t  

I ~ W J  

4 

110 

111 

131 

... 
a ' '  -*,, 

. m 

. . 
: .,;': . : .: 

, I . "  
- 1  . : .... 

..;::;;.d 

. . .  .'',, . .?. . . . .  
b;''?,. :... . 

I 3  

18 

9 

A-2 
.:::, c:::. 

~ u l p  G n e r  

J 
- 

4 

- 

1115 

3025 

1841 

DO 

~mgn)  

5 

0 

1 9  
- 

8 5 

1 6  

4 

0 

5 

U)D 

(IW~V) 
.... 
::i:? 
:: 
: 

4 

0 ,$ 
."?! :. .-:".,. 

..::: ..( .a. . ::;;;- -... 
,?! 

1 .*' 
257 

1 1  

Chlor~nrR~c 

(rngn) 

5 

I 

0 BS 

I 5  

0 3 

4 

4 

5 31 5 

0 5 

5ucp ~a1u.8 

( m w )  

4 

.laP:. ...... 

... 
y 

O$%. 
.>:::.::.s . .;:::.!:.:, 

*!:;:iii:i:::I ..... *:iiiz ............ ...... ",.::'j-.::,':, 

,:: g!&&!,!. .... :.:::::::. ............. 

Ji,;,i;F 

5 

I 

;i::-.- -..::. : 
1. .... 0 1 .. :....a , : .... 3. ....... 

d$g- a,j;ci:;r .. .e:iu?12 ......... . 'if%?, < 0 1 ........ , ::::.a 
.... 

~ u c p  mn.1 
B W ~ V J  

4 

0 

.42, 
';;!~.\5~ ..... 
: . :L 

,I:., . 
....... 

3 
a".. i.. -,$!2~$ 

.::::: ::::.,- ..., .?.,. 

sen ~ r n m  

t m w )  

1 I 

0 

<O 1 

roc <&darn 

(MPN/100ml) 

3 

0 

125 

220 

8 

3 

pn  
(number) 

0 

13 

74 

7 3 

115 

0 

chl~(lr~n.e 

( r n g ~ )  

2 I 

5 8 

21 

syrc ConJ 

(prnhwrn) 

I 

8 3 

4 2 

1 100 



TABLE 3-9 

U.C. DAVIS SEWAGE TREATMENT PLANT 
EFFLUENT QUALITY CHARACTERISTICS 

Constituent I concentration. I constituent I Concentration. 

I BODS I 1.7c I Calcium (Ca) I 2 1 .O I 
I Su!pended Solids 7 . 1 ~  I Sodium (Na) I 87.0 I 
1 Total Coliform, MPN1100 mL 1 93 .9  I Total hardness as CaC03 ( 144.0 1 

.. .:::..:.. ...... ..:. : . .  . :=:.. ...... ..... _ - .. 3. .:: -- . .:: .*:.. .,. 
Source: George S. ...... .::::_:, 

~oltg.r) l l i l '~~.ciatesf~i~383 . . .  
....... - 
..:..?a .......-......a -fi;:.;,- <:;.:...::::.. , . 

~oncentrat ions;~n6d1'h,m&'i~~d .._.. ... ....... represent the average o f  five 24-hour composite . ::::.a ..:::. ....-.3-;;.. a. ::... i. ............. samples. ' ...: v:.:~, : i...i::.:E -.. .., , ..- 
4-Y ear g eoqq@J;3&l?.: ........... ,, .........- -. 

C 4-yea[,.wage&(*% ............ 'w' 
d onF4#Jj& COqwite sample. 
e ~J'e&l~e!bf3our ........ 2 ~ 6 o u r  composite samples. 

..:::::__.:.:::A- _. . ,..,. :.. 
a,. .  :..::.A ........ 

a,.::;'.. 

.~ - 

Total Dissolved Solids 

Turbidity, FTU 

PH 

Chloride (CI) 

Phosphate (PO4) 

Sulfate (SO4) 

Sulfide (H2S) 

Ammonia as NHa-N 

Nitrite as NO2-N 

Nitrate as NO3-N 

Potassium (K) 

. .. 

428.0 

5.3d 

7.4c 

70.8 

2.6 

51 .Od 

<O.lO 

2.4 $ I 

1.8d .:;% ..... , ......_.... 
.::: ..:!=:.:: 

Alkalinity as CaC03 

Boron (0) .. 

Conductance,umhos/cr$:~" 

r .-..24-%e : ..A. . 
........ 

:;:;::: :*:" :$.. . 0.78e::.. . . . . 
' I -  

. . .  ..'.:1050.0 i ' 

0.8 2 1.6 

14.8 2 6.0 

..... :., .......... ................ _ 
4 q k t  ..... ... ~ F t O s i . A l p h a  -6:: ,. 

. 
Sodium adsorpt~onratio, . . ;.:.- -... :'. . . . . .  ...... (adj) ..: 4 , ..:: . . . A .  -: . . . . . . .  , . -  . . 
Cadmium JQj) . . ....- 

, is ..... . :..:+. . . .  
coppw,~,cu) -ii:,:.,s .., .:., 

..:::.:;:::7--:.-7.. , .- . . . 
mcu.v&~j::~'' :\:;;: 

-:...- ... . 7-.-.1 .......,. . 
....... ..... 

bJ :i r, c'&4Ni ......? . 1 *..:;:!!;:* ..... 
.:;$f: ,, - .  :% 

:zi ~,(z~]e.>* 
"i::::: .i!!.:.., ..... 

w p z i t ,  ' . . ::..* 
.n. .... 
....... ,.....* 

.aa .:::::a 10.2 
'?==a. 

C.:..:. ...... .::. . ... . . . .  
G .  ;... 

*:.:..C.... ........ ',I:::*?., . .j:;i' 
. . . .  

. ... -. I. . . . . 

:- < .0005 

0.20 

< 0.002e 

< O . O l d  

e0.02 

lir dEadioactivity, pCi/L *! .,:. -. 
Gross Beta Radioact~vity, 
pCiIL 



TABLE 3-10 

U.C. DAVIS SEWAGE TREATMENT PLANT TRACE METAL ANALYSES 



TABLE 3-1 0 

U.C. DAVIS SEWAGE TREATMENT PLANT TRACE METAL ANALYSES (Continued) 



TABLE 3-1 1 

U. Q;&~VIS . . . . . . . . .  ::. SEWAGE TREATMENT PLANT SLUDGE GENERATION (GALLONS) 
............. s:.:::.. 

. . . . . . .  . :. 1. '- 

.i-;;. 

.,p&mary Digester 
*,.;;.;;. .=:;;irx 

I I ..I:::::' -.:::::i. ,...... I 

I Withdrawals I 

I * -. . I Year. 
Additions 

riii ~u:@i@a t a n t S' z::L' : :  a,:::::.. 

:ondary Digester 

Withdrawals 
Sludge 

supernatant 1 Tanker* 

Source: UCD, 1987a * From July of first ear through June of second year. ,, K - 
< ---- 

aken to sludge rying beds and then disposed of ir C. Davis sanitary landfill. 



TABLE 3-1 2 

U.C. DAVIS SEWAGE TREATMENT PLANT SLUDGE ANALYSIS ' 

I Analysis I Digested Sludge I 
Selenium 0.050 

1 Lead I 4.1 1 

...... ...: ::.. ... . . . . .  

Source: Anlab.A~alyi~&irCCa:&~atory, . ....:. . . 1985 
.. ,::::;- :::...: ..., ....... . .:j. - 

. . .  . !. ,:: : : : :u.  -:,;. 

* All resu~d;ln..mgii ........ except . . .  where indicated. 
.......... I ... , ..... ..... -a,... 

- , :. :. ........... ::::::::.. - :::, . . :;. . . . . . . . . .  ... . 
*.-;;i;::-.:::.,, . ... .... ::, .: . .:,. , .:::. ........ ! .... . ..:::. . .: ::,-;::::iq 

....a ...... . .'.. ::, . .:. .. ...... - ;:<;c:i' ..- ... ::-. ...... ..::::!, .>:;..;g,.- 
s.... ... ::::.:..: I. .... :::-.:::*--2::. . :? f  ..-A ".." .... , -.::;::;.:;: .... .. . . . . .  

-..a- ..:::::, ....... ..:... 
............ ..:.:::.::;;:::. . .::n. , ............. ..... ::..... .....- .::.;a ., ....... 8.:'.:::, - . .... ;. :::i . . ..:::::, - ..::a ........ . :::::r .. :. a , . . . .  .... ..:. ... ::. .. :- .. - 

. . . . . . . . . . .  a . . . . .  . . . . . . . . . . . . .  
'...:::?-...,i.x- 

-;:..::::;.a. 
a , . :  . ..... . . .  . ..... > .. :.::... ......... 

d . .  ':> ... 

Copper 

Nickel 

Cadmium 

Mercury 

Arsenic 

Silver 

Chromium 
. - 

..ii::. c:::- PCB-Arochlors (pg/L) .ix: ' 
1016 .;:, &, 

::p;e;:?. 

1221 <; :::: :.;;:, .:::::;=:::* ...... *,%- .:::;*t;s 
,;:. !, . ...... 

1232 .-!!:?::?,! ,,.. ..::;x? =:;;i. ............... .". "::::.=::>:;:.:?:;;:: *;. ....... r._ ................. 
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3.3.3.2 Putah Creek Monitorinq 

A water level gaging station exists on the Old Davis Road bridge over the South Fork 

of Putah Creek. The U.S. Geological Survey (USGS) monitored it from 1948-1962 

(USGS number 11 1455000), and the California Department of Water Resources, 

Central District, has monitored it from 1957 to  the present (Station number 

A091 15). Data available for October 1974 to  January 1987 indicate a flow range of 

0-17,000 cfs and a gage height range of 0 to 23.05 feet (California Depament ,.:. , of 
.,jjj. .. ? 
. . . .  Water Resources, 1987). ..- 

,:.:E;: U.. ,!.,. z : ..... _ . . .  . .' ................ ................. .. , ...... ..... :.?. .'= : . . ....... 
-..a- . - - ... -.. 

..:.::.:::::.. ........... (.. . . :I. . .. *:,z;;;;w::";- ':.. 

An ongoing study of the LEHR by Wahler Associates involves taMn.6 *iter le&k of 
c;.. .. .:ii;z, ..... :,. t.:::: ..... -*. 

the South Fork of Putah Creek from the Old Davis Road ..... gaging;wtioiil. ........ Water 
.c-z<;. 

elevation levels taken during the on-site Survey a~t i8~~ i ie& . : .~e?~~~- r ;ons tan t  ..:.- -: .,.. at . ,. '. .!:I:::.: :!:. 

approximately 30.4 feet. .::.::I .c. --.:::, a::::+:. &. .;. .?.. .. .:,-. ,,- . : : : . :. .. c:::. : ...._. c.... - .... 
I:::.::. - - .... 
a::=.!. 
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--... -::..= 

, .  9s::. .::.:.. 
r:::i:::::::::: --..., i::.:::. 
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.::...:::.::..::,::,::: =:,- -..:.:?. -a- ....... .. .. ..... ...................... . 3.3.4 Findings and Observations ....... ... 
-...- u::::... .....:.C, -.-. 
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=-<:j;, 
'G.2;. . c:;* ..-.. ',...... 3 c::::?. ......... .:,::... . :. 

.:,:L=;c!- 1 3.3.4.1 Cateqory I .:::_.___.. ...... .:::... ...., : -.-- ....., . ii-?4.i:ij;..,. -a::::. 
:::::?:!:..:.. -.::::, '- &..a .... .... 

....................... y::?. - ......................... =::: :..=::.:::? -:::R ..... ..., ? 4..- -iieii! ....... 
S Z Z ?  
... ' v;:'i;h -::f -...... ' 4  5 ., .::t ....... *::.::a 

None ....... .:::.:- ...... "z;::?, ..... 
i.. - ui:::::. 
..::. . --.... 

: .. c::::. ..:::. ... . e... 
._._. . f :l 
....... ...... ..:::::!. ........ 

.?: 
-.___A ... f :::. 

a::.::... .:..:. . ...... 3.3.4.2 Cateqory ll ..:. ....... .:. ..... ... ... ..::.:. . - ..... .-.. . . ":. . .:.",-.* ,. . j -  -," .::. .?. .,-a 

.::: .- ........ --;..,%<!:;: . ,,.' 
..... . . I.. 

. : : .  2 .  -.. ' ..'-' .. L._' 

None . .  . - .!.. .- ...:.. :... .. ...... ..:::..: :...* . .- 
. . . . . . .  .::::. . ,.: .;. . - 5 : .  . ,..::..;. . . . . . . . . . . .  ::;::::; ... ....... 

.c.:j::!&;:.:; :.. ..:::..;. 
, :;.:.a ":!.. , -.. .::.- .,-:.:> 

.C;::.::::.A. ........ .. rvu ,:, :._.. .... j. 

3.3.4.3 . . 
:...::!.!..,:*~i,j**;:> -:A- 
: :  :.. -'? -. .......a ... -. .- :::.. .. *.... ...+:::. 

.::iij:jii:.:,' .;::i:z. .- 
..::;::;.- ..... -* ... ::..a 

=:::::a -...... ..... 

1. ~die ' " t@fl~ . . . . . . . .  c;%aminated stormwater runoff. Stormwater runoff control at 
........... 

the'iJiH~ . . facility is inadequate and may have resulted in off-site discharges of 
po ten f i~ l y  contaminated stormwater. 

Runoff from the southwest portion of the site was observed to discharge to 

the lift station east of Old Davis Road, where i t  is pumped underneath the 

road and then flows south to the South Fork of Putah Creek. Contaminants 

potentially present in the stormwater may enter the creek and degrade the ( 



quality of the water, which is used for irrigation by farmers downstream of the 

LEHR. 

The southwest corner of the LEHR has been used for a variety of activities and 

is suspect for soil contamination, as discussed in Section 3.2. Suspected 

contaminants include solvents and chlordane from chemical dispensing 

activities, and strontium-90 and possibly other contaminants from a tank truck 

parked in the area reportedly used on at least one occasion to pump':,out the 

lmhoff tanks. In addition, a trench containing radioactive and.'$ossi ............. bly ........... ..: .......... \ 

hazardous material is located in the southwest corner and may..co%~$ute a 
-.::;;:y-'-.:; ,- - I .  

source of contaminants moving laterally toward the sum&an.diilift s&on 
.-::::!. .:.:.:.;$ .- . . . .  : . . .  ........... : :  .:.. ..... . along a subsurface clay layer. .... ... 1 

: : : ........ ...... . -!- , '.:*'.. .... ........ - ....... .- ......... . . . . .  
,:;*;?:..:.:.:::!. . . .  ..'":. ..: . . .  ..... . . . .  

: I  ...... . . . .  ... ' ..: 7 - .  .... 
Survey-related sediment sampling is planned at the .:....:: ._..__. l i t i5 tduk; in  . .  .. the ditch on 

, . . ..... 

the west side of Old Davis Road, and in thdouf@~-corl(-;)f . .:._.t..- Putah Creek as a 
*z!:::::;:::::? .:::::::::::::::.7:..;.:>- '; ' :::* , . 

background (upstream) sample to determin~~i~heffr~~~.stormwater  ..=:. ...... _..... ?. .. runoff is 

contaminated with chemical andlor r9~io'td9,c~l~$~brtances ..... that may migrate 
.:":EL 
4::: ....... .-:.z?. . . .  J i* 

*: ........ ... :.:.a. . .:. 
z ...... 

off-site and enter the creek. ...... .:...!. -::;;:*+ . .:;a ..:::= 
*:& :!;,.. .:;;f;:,ui:=;~- ..... .............. .::::::: ::::::;:,: ajjiE* 'Ziit-., .......-.. ............. ? 

%:.:: w-... ..:::: $ ...:: .- ..... .us,*: ...... '.:;:;!' . .:. -;+Eg* .<:?:A -.... - 
.>%.* . '. -i' 

2. Potentially contaminated sewei"Ilkes.'~R-azardous . . .  ..::.::. ....... and radioactive constituents 

may have been discharged ,.?.. t d : & ~ e y ~ ~ ~  ....: ;a sewer system, resulting in 
contamination of the .. . .  ... ~&#~.sewet-,ljn;s . :::::. and the sewer lines and sludges a t  the 

..... ::* . . .  -.... 
,.. .=. 

.... ...... .:..;.ii- .... . ::::;. ....... ;. 5. ...;:::.?' U.C.DavisSTP. .-,>- - ....... ....... ... -..... a . . . .  -. .?:: ... , :;- 
...... ...... . ..'..A r!.  

.:::::.-:.. 
.... ......q . . .  ..... :.;a . . . . . . . . . .  ..;.., .:. ....... .,:;:?, ."::;::' ....... .::..3:;;:2:. .-". 

Although . :,::. I:.:j., a@:3uSurvey&.a&'Gid .::::::-:a::: not observe this to be a current problem, the 
............. ,- discharg&fg des or'&stics from activities at the LEHR could mobilize any 

"::::;* ..: :... ....... L. ..:::::..:::::.+::::::::-r,,. -: ............. 

c~ntamioaht$!~~res&t ...!x~~?~.-- :: .-, ....... in the LEHR sewer system. resulting in potential toxic 

di$$l~$r$#s . . :  . . .  v i z d e  effluent line to the South Fork of Putah Creek and toxic ,.. :.x ...... ..........:. - 
accutftu'lations . . . . .  in the sludge. The plant effluent has been and is being used for 

camp&$$rigation. Sludge from the STP is disposed of at the U.C. Davis sanitary 

landfill as nonhazardous waste, and may leach contaminants to the subsurface 

soil and groundwater. 

No monitoring for organics, heavy metals, or radiological substances i s  

performed regularly on the U.C. Davis effluent outfall to the South Fork of 

Putah Creek, the STP sludges, or the influent from the LEHR to the U.C. Davis 



sewer system. Potential sources of contamination from the LEHR observed 

during the Survey include: 

Disposal of organics via sinks and drains (Building H-213, Room 106 and 

Building H-217, Room 418 - methanol, acetone) 

Potential spills to floor drains (Building H-216, Room 422 - reagent-grade 

chemicals; Building H-290, Room 505 - acids) 
,::::- ..:., 

a:. ..: ..::: ... -. .. .... .,. . :. ...... .... :.:::::.,.:.. ' -. . . . . . .  ..<. :.::: ::::.:::,. 

Discharges into storm sewers connected to  the U.C. Davis.STP . (i~.~@:ntially .. . .  
:::::::.: .... 

.":::ii-:;:::: :- 

contaminated stormwater runoff; unknown chemicals%~p&t %:::::* .:::,.. d i~ck&~es 
E:':':.. .:i:;J 

from cooling towers north of Building H-219, Room ' i -6~wee:o f  ....... AH-2; 
3.. ..:.:.. .- . . . .  ...;:;;: ::-- xfi :.!. 

and west of the shop) .I:ii,cz::. . ., .: . ,._ . . .  . ' ..:: . . :. ...... .. , : -2 t .  
- .  .... 

.; : 0::::  :::.. 
-. .. .*.. .... ....!- <;::.:-: ?3. ...... .::.:.. .: :.... ..'; .- 

e:...:. ..- 

Mobilization of any contaminants (radioac?ii!.an&& ==;:! ..... chemical) in AH-I, 
e?:&*:%7-. C: .:. 

AH-2 (X-ray developer; Room 1 O-go~~&' ; is t i ; j ) .  =;;... -n'.l:5i.n--:.. --,.:.iw Pathology Office 
and Laboratory, and Main Office A!- Iz=... -....., c&~,ratob ci2s sanitary sewer lines 
now connected to  the U.C. ~ a v i < $ & , ( & ) ; ~ ~ r ~ o n  ,,.w+7e:r .::..:- septic systems). 

...... .$;f2a;hL,,2-p4i:L;! '.:a 
.;::: :::::::-;;:":~i' E:B??., - ...................... .Z .;:: *.. ;.:, -2% 

(, 
....... .;: ?::: y j < ; : : : : . .  e=:! ...::. ;* -z..- -78 

There is  some evidence of unc&$i6Dll~d;a;d ....... ._:;.. -. ..... . ;nregulated discharges to the U.C. 
Davis STP and subsequently intd'%&e .. -... ..:- ___. ?&th Fork of Putah Creek. However, 

there is no indication t<&t ....... these dis;Farges ... are solely attributable to effluent 

from the LEHR. ~ui&'g . ... . .  :::: - th<$u,O.tG?Af 1986-1 987, the STP experienced an upset 
: : :  

thought to  be d i i ~ t ~ d h e  .. ..::. .?.::... di&%=rge from a cooling tower during cleanout. A 
.:, .'. 

second incidcntoccqFre&$uring .r2tQ"-6.;.iiii:, ...... - the Survey, when a large amount of foam was 
.;::2:-:::;;i. 

observed;~~' isch;~ging~~~om I:..i... the NPDES outfall into the South Fork.of Putah -...... .::liiii%.... 
I:::;;:. .::::..........A. 

~reek,:,,,(~~~~~~1@@4mount was observed on a previous day at the NPDES 
..i;i:::Y'..:..- *::.::r 

Quffa:ll.~~his%$&dent ....... ..:. is in violation of the STP's NPDES permit, which prohibits 
.... .I.:.::.;' 

"Vikble'oil, ..... . grease, scum or foam in the receiving waters or watercourses" 

( ~ h i l 6 6 . e ~  1979). Thirdly, the STP also is in violation of i t s  NPDES chlorine 

residual limit, and the odor of chlorine is  evident at the outfall. These three 

incidents, though not known to be a result of LEHR activities specifically, are 

evidence of the potential for future unregulated discharges of toxics or other 

objectionable substances to  the U.C. Davis STP and eventually to the South 
Fork of Putah Creek. 



Survey-related sampling of the sludges in the LEHR sewer lines leading to the 

U.C. Davis STP is  planned to determine whether any chemical or radiological 

substances have been discharged to the lines leading to the STP. 

1. -Lack of a comprehensive surface-water monitorinq proqram. Lack of a 

comprehensive surface-water monitoring program at the LEHR p.4ecl ..:::. udes 

assessment of past and present environmental impacts of LEHR opg-r&ons ..- I , on 
nearby surface waters (i.e., the South Fork of Putah Creek). ~Itb.$.igh-$h.ere is  -. '. 
no information to indicate that significant off-site ~ m ~ a d k * ~ c ~ u r r e d ~ - f ? o r n  -. '. 1 

either past or present operations, there are no data to s ~ ~ ' ~ $ i : ~ f e f u t e  this .:.._ .. '. . - . . 
assumption. .- 4-.. . . %.. . . . . 

'a. 
. . .. '. - . . . . . . .  . . . . .  ::. . . . .  ..... . *.. 0::":. .::;?::;:;.' -. -* . -  

Interviews with SAN personnel revealed t h a t ' s ~ ~  - &&ted the LEHR an 
,;:*.-- a:::.:. 

,: . . . 
exemption from preparing an Annual ...- ~ n ~ ~ b p ~ $ & a l  -. .. .., ..... ..:.::;:::a- Monitoring Report, 
allowing the LEHR instead to prepare .: . &&4n'&$ ~Gironmental  Summary. 

..:+, '..'...., 

This exemption was granted under:$@ $-i$gjsi&&s of DOE Order 5484.1. 
:=3 <,.+:. :*-+%!%, ..::::: 

However, the exemption does n o k 4 f n ~ ~ h g * r e q u i r e m e n t  ... _..__.. ::::...iFi-: ........ ...... t o  monitor or in 
z{!;;?- ..,<b, -=::>= 

some way assess the environmg&tal ;::>:a itvpg~3~ ...... .... from LEHR operations. The LEHR 

facility does not monitor liquid ekhengnor,  .::.::" as a substitute, does i t  calculate 

liquid effluent releasesO&+ompare .... .,.:._. ... t2applicable standards. Furthermore, no 

ambient surface-waier . . . -  . ib; i j t~+k6 .. ... .... , is done to put any LEHR liquid effluent -. ':' *. .... 
releases into pen&qi(e. . .- 

... .:? *.... .:;- . . ......... . . .  :::a . ::-.:. : _. 
.. L".. _ ........ .:::::::::-... - ..:::, .! :; :: ...... . ... ,.:::::=*.::::::- ....... -.. ...... * .:::.a .:;:., .:;.:,-:;;:;;~~' .... 

a '  . ..... ... ::... . ,:.. :...? -. ., 
' . ; s i t  ..::;:: .:... ..- ... .;:; :;:. .$;':?*:!* 

.... ........... :::m:::::+e,,::il:r:.. ..: ...... .:..:a ... .... *...::.::, -. - .- ..... ... .__... 
..?. . c::{:;:-<+.,,;.- . . L , *..:.::!. ....... . . .  ..:.:::, 

.'.:::A. ' 
... - ...... . . . . .  . . .... . . 

a. "?. . . . . . . .  
...'...!w....iA:' 

d...... .- .... . . ....  ..... ..... . .::: ..... . -*. 



3.4.1 Background Environmental Information 

The Laboratory for Energy-Related Health Research (LEHR) is located in the Putah 

area of the Sacramento Valley. The Putah area is in the southwestern comer of the 

valley, a topographic and structural basin underlain by a thick section --c~~~:~+;{~~..,., of skiiments : 
................ 

derived from the erosion of  the surrounding hills and mountains by.the . ..::.: ::... ~a?m~m.ento 
..:::;::-:;::::::- 

River and i ts  tributaries. Along the western boundary of the ~acgai+&"ft$ . . . . . . . . .  ~al l&i ; the 
2:;::x 

eastern Coast Ranges and foothills rise as a north-trending bel t 'b$<rt ta~us-age .. :?. ... 

t o  Recent-age sedimentary rocks. The rocks are tilted to &$+t  successively 
: '- '-.. ....:.. .. 

younger strata eastward. The undeformed Pleistocene .... :.?. ari&~&n.t deposits that 
te;,,..r ' 

underlie the valley rest unconformably on the tilted : .  se%&enti-&the 4::z:..:. -... .. ..... foothills. 
L-:i::::::=:.-..-, I:::::': 
.::::::-::::::::::::!:- 

c - 
A,&:;::. .................... .::::"*,.... .................. ...... ................. ...... - .: :::* -."-. .-i:::.. : ............... 

,&if,- .... -=;: !- .. : -. ..". --...aw 

Most of the streams that drain the Putah apa%v&&gir Geadwaters east of the 
-ei,<, r___... 'c;;:., 

ridge of Cretaceous rocks that marks the &:*r"-&ugiaries of Solano and Yolo , 
. : :  ";:::.:? ....... *$ze :!,!,, ;-ii;$ &??:, 

Counties. Putah Creek, the largest s$re-iit;~irrthe:ar~a, i:i. ,.. .x-..... . rises west of  the ridge and 
-:;;:* .-i::b -<;p 

cuts a deep, narrow canyon throug#h, ...:. -... .._ ~b@a; '~ r=ek  --..., and the smaller streams have 
Yi:i i. 

built an alluvial plain, which slopes e%&a?d .:...I.. toward the Sacramento River, and 

have developed a branching'$t.of .._ ...... channerl"ridges or natural levees during times of . 
.' :. c...:. -"". "9: .  ;. ..... . , .  ,::..;. 

. . . .  ... flooding. ..:::.;- -:. ...!. ... c.::..:. .* _. ,:.:,- ... .-:..a I . . -  .. A r !. ' . . _. 
: , .. . . ::.. -:- .... -1 . .- 
-.. '- ,:;:.;.- 

.:::;;;a ... ,..,.b :.::.:' . .- 
The rocks of the..:.rn,h ,.::.;. %: ... , are+ ...... - ca.k&e in age from Cretaceous to Recent (Figure 3-8). 

.:.:=:-;::::-' ..: ...... 

They have beeicdidded ........ .!::ici:a. ,._, ikti eight geologic or stratigraphic units (Thomasson, ....... .'::s :;:: ....... 01 msted, 4nd,L$mc:;-'.$$60) : 
-::::{::..;'.. - 

..:..;a L.., 
c:::::, . . -.....- =..... ..... :. 2 . .  ..... ...7::,. ...... ..... ... . . . .  -. .:. :. 

_. ........ -. . . . . . . . . .  . . . . . .  . . . . . . . .  
1. ''?:$$ream . . .  channel deposits 

2. 'i<gnger alluvium 

3. Older alluvium 

4. Tehama Formation and related continental sediments 
5. Volcanic sedimentary rocks 

6. Basalt 
7. Undifferentiated sedimentary rocks of Paleocene and Eocene age 
8. Undifferentiated rocks of Cretaceous age 





Stream channel deposits are loose sand and gravel, which are constantly moving 

and shifting in the channel of Putah Creek. i 

'The younger alluvial materials are floodplain deposits of Recent age which underlie 

Putah plain and the small valleys in the foothills north of Putah Creek. 

The older alluvium consists primarily of fine-grained sediment with lenses, tongues, 

and tabular bodies of coarse, gravelly sands. The older alluvium is ~rob,ably . - late 

Pleistocene in age. Its contact with the older Tehama Formation .a&'related - "- : 
continental sediment rs ill-defined and has been inferred t o  be at th-e..botr~..of an 

Irregular zone of coarse depos~ts, which occur from 50 feet to  mdr'e'-tkan 15b:feet 
'- '- . . 

below the land surface. The older alluvium was depos~ted byxqu$&.y~reek - - in a 
.Y.!., ...... 

..:::v;:;- . . 
a:.,. , ..... triangular area bounded by Winters, Davis, and Dixon. -::::,-:::.+. L . :.., ..:::. . - .  . . .  . . . .  .: -.. ". . . . 

,,::,.- -: .::.. (... -.. . . .  . . .  . ::, .>. ..-.. ..* ..... *.:.:-. ..: .:..:- .:;.::". 

The Tehama Formation and related continental -. sed'$:r&nt&&ve'been grouped 
; - c::i.-., 

.. : , ..... 

(Thomasson, Olmsted, and Le Roux, 1960) into on&*&~i&~hi<'unit ............ because of the 
-.. =-I..:, ... ... 

difficulty in separating them in both outcro$-&nd';$ke A=:.:z -_..... .-iiL. s;&urface. The "related 
continental sediments" are possible corref&Nec&2$h=Red Bluff Formation and 

-.... -::=*!;:. 
, . ....- "-.- ':::::' 

post-Red Bluff stream terrace deposits. -Yipti'i+te f&il evidence has been used to 
(. 

-..... &.:.;::.- x3x;: ?c::! 

assign the Tehama Formation t o  th$$pp&P1i%c&e -::_. -.-.., . to  lower Pleistocene. The Red 

Bluff Formation and post-Red Bluf?'&eZr6 terrace sediments are probably ._ - 
C .. :. . " ., f ;. 

Pleistocene in age. 7 . . .=_ 
. . .. , '- .. . . ."-1 ..' ..' .a. 

* .  . . : .. . . . .  . = .- .. . - -.- ...- 
Correlation of subsurf&e - - .  b4ds w i t hh  the Tehama is v~rtually ~mpossible, although 

I_ . .  - r -. 
zones of predomjmwqtly.fid-e tc(.coarse material can be traced beneath parts of the .. ,. -- . , ... *I. ;.' 

a .  Putah plain. ;.-'*,:a- -i : . .  - .  -.- 
.......a ...::..- .sj:::izA- 

x::.:::. . ::. :'.::::;;.:3:... 
. . ::i::x::::: .cl  ............ *- -.... .:.::,: :. -.z:;=:::- ....... 

e:::::. 
.- ....... .::::: .... -..... ... .- c::.:::. ... 

A seque&ce ........ dt+o~<i;itc .?:..: shale, sandstone, and conglomerates underlies the Tehama 
~ormatib6;ihd related continental sediments. The age of these rocks is uncenain. . a. 

but they die:.probably Miocene to Pliocene (Thomasson, Olmsted, and Le Roux, 

1960). They are largely fine-grained but include some coarser grained rocks, which 

are probably water-bearing. 

A dark, fine-grained basalt, which occurs as flows and dikes in the foothills north of 

Putah Creek, is post-Eocene and in places as young as Pliocene. 1 



The seventh and eighth stratigraphic units in the Putah area are marine 

sedimentary strata, which are essentially non-water-bearing. They range from 

Cretaceous to Paleocene in age. Both units consist of siltstones, sandstones, shale, 

and conglomerate. 

3.4.1.2 Hydroqeoloqy 

The major groundwater sources for public and prlvate water supplies.:are the 
! .  

unconsolidated sediments of Pliocene and Pleistocene age, chiefly in &etehama . - . 
Formation and related continental deposits and the older alluvium, %'--older 

alluvial sediments are referred to as the shal low-~ntermediatp.;~~~~' i$er . . and:~the 

Tehama and related continental deposits as the deep aquifer (f&l+*hi.n-i; 1978). 
. . .  

The aquifers are separated by thick sections of clay and $@$,ha> ;&.:aS aquitards; 
I .  ' - .  -. . . 

however, the possibility of some interconnection between .::=:. a-~i;iulfeis-qannot ..... - be ruled . 
out. Regional groundwater movement is gene&&y e>&vaid toward the . ':.::::x . . 
Sacramento Valley. In the vicinity of the LEHR, ...- g & u ! ~ ~ & r ~ f k w  ............. -.-a 

is southeasterly, 
-,...4 

influenced by high-volume pumpage of we(Efield$ieast ... - ... ..... :- if Dixon (Figure 3-9). 
....... 

Although the California Department of ~ : 3 .  R & Q J ~ ~ S  ........ publication from which 
.%.- :..::?..:?!- 

,;,, mi:!;;:?- 

Figure 3-9 war taken does not specl:fy'ft$iijf&~agu,,ifiiit~ ...: ::::=: ....... the wells that supplied the . : -  -"-= 
data were completed in, i t  is likely th~$t,the~$~a~llo&-intermediate ....... 

, ..-..,. . .  
and deep aquifer 

9 .:.:- ..:::?a ..: :::. 
...... flow directions are the same. .... I ::?. 

-.. 
.::::.* .._....# 

:-. .......a 

.::'::is 
;::::a ... 

.': :. ...... ...... ........ ... . ,.. ::.*. 
The younger alluvial , . . .  .. - debksits'b=n.ga$bfthe . .,::.,.:.. , LEHR include several sandy layers of 

varying thickness and-fbr,i&ntal .. .,..:::, ...- .<:.:::: -'&tent. Monitor wells installed during October 
:I -1. 

and November ::-::.:: .... 1 9 ~ ~ . b ~ ~ ~ ~ , h l . e f ~ - d r s o c i a t e s  . ...- .. were completed in the saturated sandy 
..,:;:;,4 c.:::, ..:::::-::::id' 

layers (Figure $$$O) ..:..::.. ...v ....::.* e firjt:iaturated sandy layer is encountered a t  depths varying 
.;;+:z. .%::::;:::;:;.-:,:7,A- 

from 35 ........ :... .. to..40,feet&~Re64h ....... ...... the site and is 15 to 20 feet thick (Figures 3-1 1 and 3-1 2). .:.:.::... . .- ...a ............ 

The diryi$b<bf _. . :_  .. gr$ndwater flow in this aquifer as determined from water level 
. . . . .  ;. . . . .  

elevatio~.j?ip~surements . . in the monitor wells is to the northeast. It is not likely that 
.. . .  

this aquifei*/P,used as a groundwater source, given its shallow depth and the 
-4. 

variability of the thickness and areal extent of floodplain deposits. 

3.4.1.3 Groundwater Use 

Most of the groundwater in the region is of very good quality for irrigation use, but 

is too hard to be desirable for domestic and processing use. Water from 
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A Monitor Well Location 

I 

Rad~oactiwe Waste T r e ~ ~ c l ~ e r  

. . : 
Source: Wahler Associates. 1987 .L. .: 

U.C. DAVIS-LEHR MONITOR WELL LOCATION PLAN FIGURE 3-10 
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aquifers within the first 500 feet below land surface is of the magnesium 

bicarbonate or the calcium magnesium bicarbonate type (-rhomasson, Olmsted, and 
I 

Le Roux, 1960). Below 500-foot to 1,000-foot depth, the water is  considerably 

softer. 

The University of California at Davis (U.C. Davis) has three categories of water 

supply; domestic, utility, and agricultural (Scalmanini, 1978). U.C. Davis operates 

five wells exclusively for domestic water supply (Figure 3-1 3). Domesti$:;.water ,;:: :. is 

used for drinking water;laboratories, heating, and cooling (Table 3-13),...Fd:yr ..................... . wells 
.................... ...... : : : . : ..... 

are completed in the deep aquifer a t  a depth of approximately I::.. l,,NO _..__... fe&helow . . .  
::.-... :.. .... 

land surface. The fifthwell, DW-7, is completed in the shallow-i*fp<mkdiate ...... .!.. . ahkifer 
a::,:.::. ...;:.g . 

a t  a depth of approximately 600 feet below land surface (UCD, 1 g$?&'-'':'?::i:::.? 
2%- a,::.:.. ....... ..:-;:.::- -. ., 91: ,.!. ........... ..;;;?i-;;<;::' .., <: ..:.. ... ..... . . . . . . . . .  - .... :::.La _ . . .  : . . .  . . . . 

s.:,.,: --;:.;.-.., -. . 
+:<. :(. 

Water supplied for nonagriculturai irrigation, gceenhb~i3e._use, ,:. .: :::: :: .... ... 
c;.:: 

and some 

laboratories is designated utility water. Six .'L:b ..:... wells"&mpl'e\ed Li:::... -. ..... in the shallow- 
: : : : : : : : - .  

.:::.:. 

.::.::: -.... ....... . - .............. 
intermediate aquifer to  a depth of 600 feet .::I::. helws!~:tP~bqf&e E:.:.7 

--a!..a 
supply the utility 

system (Figure 3-1 3). The shallow-intermed~tdBis"~f6&ir ~.~iiz, -.. .,_ ... alio used by U.C. Davis for 
c:::.. ii:. . 

its agricultural irrigation wells, the City of bBc*s fb@&ts zunicipal water supply, and ( v-.., 2& :;:;!+.;;:: =::::... 

by local farmers. Although utility sy5teh&&Fi)eeg ;::::;:. ........ .... drinking water standards for 
*:::::. -r<g 

quality, it has higher hardness az&zcjis?&]ced ..::.. --.. .. -eiix. iolids concentrations than does 
drinking water (Table 3-14). Utility sy%$rn -...... gater is adequate for use as a backup 

e.. 

source for the domestic.s&em. ... 
........ .:ii:E.. 

Fos. -,..... emergency backup purposes, i t  has an 
,.pi;;;, 

interconnection with .&& . do&&stitiisystem . but has not been mixed with the 
.!.::;::a- 

: :  ...,- ...... -. 

domestic water systei&p&t ,:::;::. .?;;;:.. le.a;i--'i yean (UCD, 1987~). The utility water system - .....% ;;:.., , ::.,. .":!... ....... 
also has a c r o s ~ - ~ q ~ ~ c t ~ b ~ ~ ~ ~ $ ~ ~ h e  ,.:..... .ijjj:, City of Davis municipal water system. 

:::. .::::v..;;::.:.: ..... ....... . .(i(i.  a':;:? 
..:::;a 

* : :7.. . C:::. 
,::::::..: 

TiiiL4- .+ is  
.i:?:. 

?: ;:;,. -.-.. .- 
-....., .Ci?:ip.. .:::::.. , ::;:........-.A. .:; ;;;.. ::::r.s;-:z::$* 

The third.water ..iii) ':iiV ..... oyoter~'r"iif7J.c. Davis consists of 21 wells, which, in conjunction with 
.:.:: u...:. 

w:::::;, --...- .... 

surface:;iriate?:i -. ...... . .  / supp& water for the irrigation of crops and watering of livestock 
. . . . . . . . . . . .  ............... .... ::. .. . . . .  

(Figure 3-iZ3)'. -.. . All the wells are completed in the shallow-intermediate aquifer to a 
depth of 656.yeet (Scalmanini, 1978). This water is a calcium magnesium water high 

in both hardness and total dissolved solids (Table 3-14). These wells are not cross- 
connected with either the domestic or the utility water systems. 

The LEHR receives all of i t s  water from a single source: U.C. Davis domestic water 
system well DW-4, which is located approximately 100 yards north' of the facility. ' 
Although i t  is used as "domestic water" for drinking fountains, restrooms, etc., i t  is 
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TABLE 3-1 3 
.!: :. . ' :I ' :-, 

........ -!;:' ':. 
-?:,::&.a .:::::,. 

U.C. DAVIS DOMESTIC WATER QUALITY 
.'iiZi:i". -;:sj.z, . . .. .. ::, .!:::. GROUNDWATER 

Year 

1971 

I I 
I:''..'. 

1976 0.54 1 346 1 0.82 1 1.57 . @$3.5&e(i.0,@3 :::, ........ L....:i- -...... ...... I 0.59 1 3.90 1 1 . 0  I 119.5 I 
eiiis;. gii!+ii;ii' ....... 

..,;I?.: *: ::;:,. *s!fl::~:2! 
Source: Scalmanini, 1978 E..,- ,..::::j. y:::., .;t;i!.i'. ,I::: -?Gh 

r!;ii;:, .::::;: .:::::. .:;;.;.;. :ii;;i -!;i;:::' *.;::v, c;? .!%$- 
* ..... ,:;.,~,.;i,"' .:...:...... . :.?. 

AZ:.~:.. ........... ,I:: ;. 
K . .  ........ .p:,!,; : ;--..;;':-' - -, . .!,:j..$; . ;<,:;:>;' 

........j....... ..,. .-. , . '  - A' .?S:. ......... 
. ' ;  =!: :.::,*. . .... 
; ............ ..* ............ 

?.: : ........ ..:::.::a ., . ._. . . .  ..... -. .?' iiiii!. +;;:;: 
# .:,;. 'C . *i:::: ..... ,. ,. .i:iil .:,::a . - . . . . . .  .?. . ri'.:ib . . . . . " " .  . . . . . . .  : :  :'. . :;, .." .- ,!;;;p 

:.:; 8 -..:- !::;:; ..... 
s..::. ....... ...... 
?;;i' .... 

,:::.:. .... ......... :.-. ..... '.it ,.:,:.,. :.;;:,, ........ ,:::;.,;. 
,:2;:.+..- 

i...' 

. ./. ..... .: .. . 1 .  . 
*..: -. .... I .  .Jk- 

*!; :;:::.. . ..... *:::i:. . : ::. . a:::: .. Constituents 
............. 

.: 
I : .  

,.:::i ....... 
';i':;:- .' 

EC 
(mmhotcm) 

0.58 

. .... . . . .  . . 
' i .: -. 
.,.,.. Kh 

-i2- 

1 .Ol!eiE 

. . . . . .  
..... 

": .::. 6::;: . ::._. ,r:r:; .... ....." 
%;.>.- . .';:': ,::,!., . . . . . . . . ; ; . L A m  
,;;:> .;:.,. 
,:;:- 

;~;TDS ,. ...... 

'fmgl&$-:!:&n&,) ............. . :.: ..... b. 

3 2 ; ~ s .  .::;.. . 

Mg 
(metL) 

8 

." 1.69 

Na 
(metL) 

3.06 

B 
(mg/L) 

0.82 

C I 
(me/L), 

0.64 

NO3-N 
(mg/L) 

1 .O 

CO3IHCO3 
(me/L) 

4.42 

Total 
Hardness 
as CaCO3 

(mg/L) 

135.5 



TABLE 3-14 

..:%::. U.C. DAVIS AGRICULTURAL AND UTILITY WATER QUALITY .: .*::;:r ,:.:::. ...... ..... g::;.:. .. 
9 ;  : :  .::::::I ........ .....:? ,: :z:, . . .  .a .:::... . .  ., ..... . . 

GROUNDWATER 
.!::;;:;:m L:;;;;.:* ,:::::.. .: ..:.: - ... .. ...... .................. .... %pi:., .:!. Constituents ....... . :::i.. 

Total 
Hardness 
asCaCO3 

(mg/L) 

430.5 

507.5 

459.5 

471.5 

458.5 

501.5 

499.0 
.ti;;ii ;* gfi; ,;;:i;;.g 

,.i:c;- -!;:!:;. 
Source: Scalmanini, 1978 .". .iiii:,?: liiiii: ...-- .:.,: ..' 

, : : : . . , : ; . : . . 
( , : :-. . :... ....... .:;::!..iiii. ,(, ;;; .. ,;,;;;. . :: ::...:: . . . -  

,!, ;;::.- t. i: ... . ........ .." ,.; ':,- -.. , :.:. ; ;2gG:l ..... ,. , . d 
.,.;,.. .#;:;!:!, ; :: ., ,. a:::..: . .; . - ;' ..... . :. ..... . . . .  . .is ........ . . .  .:.,.: 

: . . .  . . :,.;a:.;: . ...... -. .. , .::... 6:::::: . ::.::. a:::: : . . . . . . . . . . . . .  ;. .: :iii!d r:::.: ... .. ......... -a' . . . .  .......... ,.:::::.!. *i ii) 
.., 

. .  ,... . .:. .:.:a . . . .  $ :: .. , ,. .:I 'i .iji-' .; '. ... *.:.. .. - .' J: '4 . . 
' I  . . 8:: : .....- .... 

,.:,,: ?... . ...... a,::... , :::::., ... . 

1971 1.02 65'4"i%!% 2.45 ,::::. .i. 

- 

1972 

1973 

1974 

1975 

1976 

1977 

Mg 
(me/L) 

16 

7.58 

6.84:'1' 
-5 ......- :x::.a 

.J$&3 .,.- 
,.-';y ..:: : 

B 
(rng/L) 

0.85 

1.08 

1.10 

1-06 

1.13 - 
. .::. ,., , 

..... , ...I° !ly? :;:. : 6 . . . . . . .  m 
,::,::. .": 

Na 
(me/L) 

1-65 

1.94 

2.83 *. 

.;?[$f67 $.,!!;; . 
,::*; 

1.20 

1.21 

1.15 

1.09 

1.23 

1.21 

. 6. ...::: 93;d~",iit;3C? ,.:., : ~ 2 % -  ....... .f::::. 
::- ...... 

7.57 ,#77.- . iF1-35 :.:i.E ....... 

7-67 ' 2.$T .:.. -, .  

.::,.v,- ....... 

CI 
(rne/L) 

0.99 

1.11 

1.05 

1-05 

0.92 

1.11 

1 -0 7 
:., 

s:::::: 
a:: :. ...... - . :::_ 

769 

776 

737 

6 9 g 

788 

776 

CO3IHCO3 
(me/L) 

8.77 

10.26 

9.84 

9.77 

9.40 

10.23 

10.30 

"&$f *; :.+ 

2 
.i. .. 

2-40'' 

2.2 4 6 

2-46 

2.3 1 

NO3-N 
(mg/L) 

4.83 

5.14 

4.68 

5.54 

4.94 

6.24 

6.23 



also designated as "industrial water" where it is supplied for use in laboratory sinks, 
i 

dishwashing, etc. In addition, deionized water is provided to laboratories from ion 

exchange units in the Shop Building. LEHR does not use any agricultural water at 

the facility. 

An abandoned water well is  reported to be located beneath the concrete floor of 

the Shop Building at LEHR. There is no information available about the depth, 

construction or former use of this well, or the method used, if any, to seal it.. ,:::?- 

I:.:::' ..: : ....., -. ... ... . . . . . .  
r:.:::;:?;:!,!,,... : -I._ ... _ ............... ................. ........... *. ..... 

3.4.2 General Description of Pollution Sources and Controls ..zfi"e,- 
-. -..... 

-:' ::. - .  . ........ . . .  ............... *.:::::-;:::: .. '. 
...... -.... .. * *;: ::., .'. 5 .  

..: . .:::. . . . . .  ..i::j.. ... ..... . .::. . -  1 .::. *:::.* *..:.:a 

Potential sources of groundwater pollution at LEHR consist of k n ~ ~ ~ a ~ d ~ s u s p e c t e d  -...... 
s.7::- 

disposal areas, and of areas where the potential for ~onta&&:~on .. . .  .... , . '$.s?s as a result 
. . . . .  
-; 

. . ..:. ....... 
6.:: . . .  .. . . . . . . . .  of site operations. -?.. -.::;a '.:::.-? x::.: ....... .......... .:,::$-:. ?. ... .. 

%?. .; ,:.: :...- 
a : :. ..... v+:. 

.p.:i:-, 
..i'.. 

c=:5. 
i. : .  
.... -.... .: .., 

LT;i:? 
:., . -::::?. a::  '4' ' 

3.4.2.1 Radioactive Liquid Effluent Disposal ~ i t @ ~ ! i ~ ~ ~ ~ h ~ ~ f ; ; ~  . ................... 
.. - .... ...... Ci - ...... ............. 
+;;!- ..... - ... 

-ui-. -. --....a - .=-:. -.. 
-+3, 5=:.:. .n:::? 

y;:.:, %$%, 

At the LEHR facility, two on-site systems GXe S&:d fgi disposal o f  radioactively ; 
&:$+:*.,, :.;f5%:.!- -:::= 

contaminated wastewater - the lmh&#&r~.af~en~~s~stem ............ .=:... and the radium-226 ' 
-.::.:* -,c, -5- 

septics tanks with the associated ~ e f ~ ~ , ~ ~ ~ ~ & s  -.. .. L2h:;! an3 leach line. Effluent from these 

systems was ultimately discharged to'sG,&$&ce ........ c...... soils and constitutes a potential 

source of groundwater cont$&niination. ..;. ....... . .  ... .fggse potential sources are briefly discussed 
s,.:... 

below; a more deta i l e~<d isc"~~~n . i~$ rov ided  . . . . .  in the Inactive Waste Sites and 
, .:::. - .::.:i:z*. ..:.,. 

...:,::: :' . ... ..... Releases Section 4.5. ~$2:'  
.; ,,,, ?. .:;:.:.-- ....... *::;:>::+:..- e.:. .- . . . . . . A  

td:.... .::: ., .<:::.;.: .. 
::>:::::: .... .:::.:_. -::: :, ..) ........ ... :. 

.'::;:::&.i':::::... .. . .  ....... .... ..:::.:; , 
.,;:;::;a s.::.., 

_ .:.:. 
..:.;::l::::._. 

Rac@vh-226 ,.:: .. ~eptic'Tanks, Seepage Pits, and Leach Line - Percolation of .. ..... - -. ......... . 
g:::: . . -::.:':::::;L+2r,r- 

..liq,uid-;@flTiiWP'containing radium-226.into subsurface soil surrounding .:::;:;:::... .. .. : ....... .:..-.. .- Y :  :.::, .. .. 
-, '-$'t~= se&'ge pits and leach line may have contaminated the .. .:. . . . . . . . . . . . .  . . . .  ., .- . .:.::.:. 
"a.j'i~oundwater. . .  ..... Excreta from dogs used in the radium-226 study and 

. ' ._ 
hqgsed in Animal Hospital 2 (AH-2) were collected and processed 

through the radium septic tank. Liquid effluent was discharged into 

three seepage pits and the leach line. 

lmhoff Tanks and Leach Field - Percolation of liquid effluent containing 

strontium-90, and possibly plutonium-241, americium-241, and 

ytterbium-169, into subsurface soil beneath the leach field may have 



contaminated the groundwater. Also, the integrity of the lmhoff tanks 

has not been tested since the system was put into operation in 1961 and 

thus the tanks may be a source of radioactive Ieachate migrating into the 

subsurface soils. The tanks received excreta and other radioactive wastes 

from dogs used in the strontium-90 study and housed in AH-1 as well as 

wastes containing plutonium-241, americium-241, and ytterbium-1 69. 

The liquid effluent from the tanks was piped to  the leach field. 

....... ... 
3.4.2.2 Landfills and Burial Sites . . .  ::, ... - . . . . . . .  ..... - -;::i!:::;&;,.; . .' ,;: :: ............... ................ ..,....... ... s .......... ......... . . :.-. . . . .  -a,*- ............. . ..;; ::::. ... 

::. 
.-' .:::* ............... 

Portions of the LEHR facility have been used for burial of radioa&c&'&nd .: ::.:* 
...::i i ch'CI&ical 

solid waste. ~t some of the burial sites, both containerized an8'%w?k-bquids ........ ... were ...... 

also disposed of. Detailed descriptions of these potentiak&&c.5es . . . ,  .: . . .  beigrou~dwater 
": :, . . ... 

-; : .. 
contamination are provided in the Inactive Waste S i t e s  andhfeqses ..... ... iection 4.5.1. 

.:::;;b m:::::. . a: a;. .....- ...... .. ... .::::d. :.:: ,....a ........ A brief account is provided below. .:=&, -.... . . :: , 
.:-=* . .:. 

a. 
. .1 

.:;;::* - . . . . .a .. ::. . . .  &?&??: ,:--.. ..::;;:. .:::=:::=::;:::.:.* L .  -- ............ .Lerr:::ii:. .5iii l.F-" _.:. _................. .... .... ........ . .z7b -: -...: -.- .-: ............. 
......a 

Radioactive Waste Burial sites - .::. ~ ~ d * & f i ~ c f i d e ~  ....... ... :::- ;$ have leached from 68 ....__.. ..... ., 

radioactive waste burial sites <&tg&hated the groundwater. ...... .::::* ;gi?~?,, .:::::zc-:,,. 

Wastes containing 26 differgq$!&i&disotgpes ....... ........ totaling 1.7 curies have .. ..r .:::;:* qi'::::::: ..:::: . '.::=I ..a:.- -..-= .;.* "b 7- been buried at these -:iigb 
........ ....* ........ 

..::::- 
..& 

-;:;:a. .::::A ....... -.. 
...... .... - ..... :a ...... ...... - 

Chemical Waste &rial . . ::- Sites. ... i$8 Abandoned Dump Site - Disposal in 
........ 

unlined pits . ..:::, gf=%er*fi&j. ....... ~ & e s ,  rubbish, petroleum distillates, used oil, 
. ,.*?..!:,* and incinebf;;r..a* fro-*$he u.C. ~~~i~ campus took place from 1956 to 

..... - .,.,:: :, .:;:;*:. 
'c:;;;kl ....... 

1967. .LzgGw+EjG, .ln:&he.MZe ... :.:. 19-66s and early 1950s, a dump site for general sanitary 
.<;;:;3-;;;;;:* 

was$& ....... opkhied by U.C. Davis in the vicinity of the Cobalt-60 
=e. .::::;;a,.- 

lr43d'i$gi$#c@&j. Leachate f these sites may have contaminated the .;c::::::;;:.:. . ....- *::':::-.:,.:;i c:::::* ....... ... -.- .,:'ip*gi~Lnd&4*er. . : i .: .;.. . . . . . . . . . . . .  ....... .;;; ::.?. ..y ::.; i.s 
.::::;:=. ..:. -. .... 

,:,::..:-- .._._. . .:', .. 

During the past operation of the LEHR facility, chemical spills are likely to have 

occurred and may have resulted in soil contamination. Also, the historical practices 

used for flea control in the beagle colony may have contaminated soil. Descriptions 

of these potential groundwater contamination sources are provided below. Further 

details are provided in the Soil Section 3.2.1. 



Spills - Historically, a bulk chemical storage and dispensing area was 

located in the southwestern corner of LEHR. Although there are no 

reports of spills, accidental spills probably occurred during the 10 to 

15 years this area was in use and may have contaminated the 

groundwater with acetone, ethyl alcohol, formaldehyde, kerosene, and 

other miscellaneous solvents. 

... 3 ,:.:. 

Dog Pens - Outdoor pens that housed dogs with body -,7.R-::E:!.>.z.. budens : of 
u.::-;L;;!;.;: ... :.. 

strontium-90 and radium-226 were constructed on grave!-covet&c! ............ soil. . i.::::::::.. .... : . - .............. 
From 1960 t o  the early 1970s, chlordane was spray.e$yi'ri7the c:::::* p&& to - ":':i ...... 

control flea infestations. It was also used as a dip fb5:4ii$:tjqp. ...... It is  
a. ....... i.. ....... - 

believed that the spent dip was either dumped &'$he ....... .:. .. peh'-&-eas or in the 
.::.., ..-, . .,. . . 

waste pits that were active a t  the time. ~ h l a r d a n ' & m ~ - ~ a ~ ~ ~ b e e n  7 Ti,:-. .;..., 
.:;2:1. ..... 

carried 
vertically down to the groundwater by pred$ii~tioh$~, -..... 

c?;-:,.. '%4:::. 
.::.>, 

.:::::::::::::::--..., i':::. 
c::::. ... 

.::.:::::::::::::::::::*A- .:.:... . -::::;.. ........................ .::::::vv;:.:::::'-::::::.::: :... . .  ...... .... . ................. *.. 
.p::;. ...... -,.... ............ ." ;. , - -. 

c:::- 
-......a 8 *.;;:.. ; :  

&=::? 
-* 

3.4.2.4 Controls .:.-... -..._ , sziig "... ..- .:...... ........ .... "::;z. c:::::, F-"' 

=:=_.__ -.::::* ....... .fi::: -......, '.=:is 
.:::.?<. -::. 
........ c:..___._. .;_*<dB. .B)BB? 

No controls of poteritial groundwater y~attu&&i~e .. ............ ::;vii:::a ;;;::.. %place a t  the LEHR facility. 
........ %!::;%q&;;:. -p;! 

.==* ..... .=;,: :. 
?:;?::+ -r- *:..:1F ...... . 
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3.4.3 Environments, Monitoringm?~hg&+ ....... 
<;:;: K ..::::::. .. - .... 

.1.. 
.: .....: 

.ii.:::. 
CT:.. 

A::.::... 
v.:. 

.:_:::I 

3.4.3.1 Site Characterinti;>;$rj'5tud . . .  y.$!;. __...... 
. . - . .- . , . .. 

..:::.:- .... ...... ....... . .::.:,. ;:. 7. , .t -. .. . . . . .  .. ::: - ...... .... 2 <!. -.. .., ,..- 

Prior to October 1987':&,&'kas.nb ......... 
,..:::..- 

program to monitor groundwater pollution a t  

the LEHR. In 2:::;;;i- ':t l&z;??wahler ..;:.::..- Associates, Palo Alto, California, began the 
installation ~?-! ine$%~,oun&vater ....... * :: : : . monitor wells for site characterization. It is 

-; :;:: .'., ;+s,-;;$fi;:*=. 

anticipat.e&that . . :  . .  . .... 4iilxi!. G&lls will continue to be used for groundwater monitoring in 
the futi$i. .. .: ........ T& well~hstallation work was completed in early November 1987. 

.<;;::;;.-..:::i- - . . . . . . .  
,;;::,.:.- _ ....... .:;:: , 

....... . . . . .  - .  

Nine groundwater monitor wells were installed at the LEHR facility a t  the locations 
shown in Figure 3-10. Initially, three monitor wells (UCD-1, UCD-2, and UCD-4) were 
constructed and developed in the first-encountered saturated sandy zone, which 
occurs at a depth of approximately 45 feet below ground surface. Groundwater 
elevation measurements were made in these wells and from these data, the 



groundwater flow direction was determined to be to the northeast. The remaining 
six monitor wells were then installed so that they would be downgradient from 
potential sources of groundwater pollution. Five of these wells (UCD-3, UCD-5, 
UCD-6, UCD-8, UCD-9) were completed in the same aquifer as the first three monitor 
wells. The sixth well, UCD-7, was completed in the next-deeper aquifer. Well depth 
and screen length for each well are given in Table 3-1 5. 

Monitor Well UCD-2 was drilled through an old landfill. Notes of  the.Wahler 
Associates' field technician on the well log record encountering refuse (woq&$, glass, 
metal, wire, chain, etc.) from approximately 2.0 feet to at least 7.2 fe&:i<b$l&.w the 
ground surface. The upper 10-foot length of the borehole was:$*t, .....  sea?&.off .. . .:::.- . . ..,. ...... . .... before the boring was completed and the monitor well installed:'.:< .... :. .. -!,; .< a*,,- 

. - . 7:..:.C.; . . ... . :.:.. . .  - .... ....... 
.t!.. .. ' .- -' . . . .  ...... - ..:.- - . '..i.* ........ I .  '. ......... 

Monitor Well UCD-4 may be o f  limited value in disbdgirishin&:-sources I 
, . .  

of 
groundwater pollution attributable solely to ~ ~ E - r @ a t e d " < t i t i &  ..::!!.. 

..... 
a t  the LEHR. 

The monitor well is not downgradient of the w=t,e . tfg%ch ..... :- a<ea in the southwest 
.::::::En:-::;::::!:.tn. ..................... ......: I;:'; 

corner of the site which is believed to contain ...... ~wSti?.~anly~.frorn .... DOE-sponsored 
projects. The well appears to  be ,:!::. d o w n 4 ~ $ ~ ~ t ~ ~ ! t l w e s t e r n  L:z.:* end of two 
radioactive waste disposal trenches that . ~e't@~~used;:)or $zit,. dposal  of waste generated 

..:.:gW?:! ;:,. :.* .:;ic!:? ..* .... 
on the U.C. Davis campus and is therefiaxR:anliabid .:::;;.. -7.s:::::: .;::A as a background well. SAN 
plans to install additional m o n i t o r ' ~ ) l s " ' ~ &  ....... the locations of the trenches are 
better defined by Wahler ~ssociates"&~~"$h ...... . ..- the next phase of i t s  work plan 

. .? .:...a ..-::. 
(Wahler Associates, 1987). a:;:!:..- 

. . 
' .  . , ... ... ..... ... . ..:, - .. - .... : . :> . ':.:. 

.* 
: .:a. 

, ':. . . ,'. ;. 
> . . . .  . . :;: - . . . . . . . . .  ...... . .  : ., . : .... , . 

-, :;::., :,. .'_ Well Construction .:;.;:F .... -; ... 
.. - ... : .... - ...... . .:::, ..... ......... .....< l . - .......... ,' .;. . . . .  

..?:!:!:- . .:.::. . .. ~ 

::::z::..?.. ..:. ::. . .  ..) ..:.;. .... .. ::, . ...,. 
The monitor w ~ ~ l ~ ~ ~ ~ c o ~ ~ e d  v : : : ~ ~ ~  ... of 2-inch-inside-diameter polyvinyl chloride (PVC) 

.a:'::? 
. . ........ 

solid riser pip&.~~~d~&imch-inside-diameter : .. .. _; ........ machine-slotted PVC screens. The 
:::., -.:... ... 

annular .s~&:ar&id . . .  . . . .  the screens was gravel-backed and a bentonite seal placed 
above 'i$~. . . :._ &k. :. _ ~ h &  remainder of the annular space around the riser pipe was 
grouted. '-fi''lockable steel surface casing was placed around each monitor well for 
protection f;o& physical damage and for security. The monitor well ident~ficat~on 
number was painted on the removable PVC well casing cap and on the lockable 
steel surface casing. However, the PVC weil casing did not have i t s  identifying 



TABLE 3-1 5 

MONITOR WELL CONSTRUCTION 

Depth Depth (Feet Below Ground Surface) 
Monitor Well 
Designation (Feet Below Ground 

Surface) 

.... :_ .::::: ..... .Be;';. - . . . ,7 .::::. " : ;  .-... 9 & -..... ' .: :lz:: ?. f::::' 
=;::::- 

Source: UCD, 1987c 
-...... , -::::._ '.=::= ...... <:::*-.. 

-. . 
7%:?L .. ..::.h .-:. -;:;>- 

...- *?i%;,?: ................... !,:... :e;$'.;..;%, -:y 
.:.::.::::::::;:.:":j:j:' - ? =:% 
"::::'SF:" -...... ..... . . &:::.,,*.; :'. =;-& 

e:? . - .-.-• .. ;rx ,..... . r  %' 
=;:I:?, 

";:;:". 
.,; '. ...... .i::..i. ..... ...... -.. - ..:.::: ...... -.. ?a ..... . ::; . .:-..:. - .:. -.. 



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

Groundwater Analysis 

Groundwater samples collected from these weils will be analyzed for radium-226, 
strontium-90; gross alpha, beta, and gamma; volatile organics; polychh3~inated . . 
biphenyl (PCB); pesticides; nitrates; and the 17 metals listed in Table 3.~j:$;(vahler , .  . 

....... ...... - ,  :. . . .  .......... Associates, 1987). .:..!::a .::::iG.h.: :.. - .>. 
I 

..( =. . . . .  .... :;::.- . .  ..:._.. 
@ .. ... .:..::. ...a - ... .i ..... ...:. :. . .  .; ..:. E. ..::..::* -, . 

The Survey team observed the collection of water samples. ...... - fromif$kfoi~i&t Wells 
........... 

UCD-I, 5, and 6. All the samples were observed to be ligh%.$b:$arjc .. .:I . . .  b$wn in color. 
The presence of excessive suspended solids indicates that th&$&:ib;i!,ere improperly 
developed. SAN instructed the contractor (Wahler . :::!?,a- ~ @ ! i a t & $ ~ , n o t  ...... ._... I . . to submit the 

.::::i:i::::::::,-3- 

samples for analysis and to ensure proper devqlomi$~$f3h,e ..::* ..:G::;2a *nine monitor wells. 
Additionally, Monitor Well UCD-6 was not ... .j166=d "&?$hree .. well volumes before 

*""<?, ' :::::. ......a ..:..:* ..:: 
.:i=_._. .... .;;;::... ....... . _::n ::. .".. :.:. 

. . ... water sampies were collected. *:::::=:, a.::x:=xP. ...... -, ..::::!? .... _. .. .- - ...... .- ....... .gE?%h!+. .::""' .::::::* '."iO 
=::::: ez:;r<:,.: .:::<:s. "..." ....... " ......... "ci'::::.. *i:i:~s-*jse:::t -..::::? 

.......a ..;.i::b ..... ' 
3.4.3.2 Environmental ~ ~ ~ i ~ ~ ~ i ~ ~ ~ ~ ~ & . L ~ ~ ,  .. . .  ' b  -<' 

... : . - . ...... 
::: ... ..,:, 

, ::_.. .... ..* 
-.i-i" 

.... ..::..a ... 
r::::.. I 

-.. ..... . :::?* 

There are no historical growdwater ..... rn&horing data available a t  LEHR since no 
- .. 

program was in place. ..... ~cs:jnd*er ..... . . . .  mihitoring data from the ongoing study were 
:_. - I- 

not available since mm'/f&r .;:::?- . . .  .well &$elbpment had not been completed at the time 
of the on-site phase .a, ... of-tf$~&ik~~, ... ::.:a 

......... .!i<gpi.. ..,: :+?- .!...::i.' ... . ...- 
I .;::a :., ...... ... :., .:...::,. .... .... : . . ......... ::.-:::::*' 

" .... D ..... ..... 
q.:.;. 

7:::' 

Fin~~@;66dQbs~~Cvat ions  
3.4.4 . ".. .... i':.:;; .... . . . . .  

a- ... ... ,. ::.:. .... ..?* ......... ............. l.. ," ::: ..'.... .. . ::?. . .:::. ........ ....... 
;.,,: :y - . . . a  ... . ... ::, . :::., ....- . '. _.::.:.. . . . .  .. - 3.4.4.1 ":;!'.-.Ca;feqow 1 -  . :...* .... ...... '. ::.:.- .; . '. . . . . -.. . . . .  . .:.: . . . .  . . .  

None -** 

3.4.4.2 Cateqow ll 

None 



TABLE 3-1 6 

CALIFORNIA WET EXTRACTION TOXIC METALS 

..... ,::.:. ,7.: . : I  . : -  ... 
..... ... - .. .... ...... - ....... 

............ ........... . . %. :-.!::: !,!, ::::-. 
.: . : : ............ , ' 2:; ,,, : , . 
.". :c. 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Mercury 

Molybdenum 

Nickel 

Selenium 

. Silver 

Chromium 

Cobalt 

Copper 

Lead 

Thallium 

Vanadium 
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Source: California Administrative ~cde,1386 .;:.: :. ................ .;I:. 

....., :;:::::::::.:::::>,.1!~Qi'7. A .iiii(;Tr'...""'.:' ............. ..................... - .: 
-.- .. . .-;:;, -da;:::z:::.:z:a!:! 

I"'..- e:::: 
- :. ....w...a8 .:-. 

e::.;:, .Ek.z -$.k'?. -'. 
:.... K:.?. -..., ....... .:::: .. 
r::::::: x:i::;& .... y.:;;-, -"""' ... - ... - , , -iie;!, ......... - . - ..... i::::: .::.:. ....., ..:. 

<z:m:;:, ....... .:::==:::- h::s*&* .::=::. 
..:a; ....... ! *::::.t ..... * . ?  ;:!,:,. .;:;:?;:;:::: -. - ,::= ...................... .::::.::: ::::: ;:;:z;:;:; ~'li??.,  ....... - ..... . ..... C::i"S.....-...:::. -. - - r))::' 

............... .......-......... ~i . . .  

w: .... 
.:::?: ,:::::, ..,, * ? +  -...... <::.:a 1' ...... ........ 

s,:,.:.: ....... .::::.. ........ u:::::, 
....... ...... -... &;!::;:!- 
..:: :a. 

,Zv:::. 
..... ..:::. c::::.. -.. ....... 

s:::::: .:::::?. .. - .... 
.at. 

C...... .::::::. ..., &?:::. 

..;..:.:. 
::: ... ........ .... a , : ;  :... ....... ... . . a::: :. . .: , - LL.. 

a .. . . .  . "::. . *<.;;.a ....... ,.,:..:2 ........ . . . . .  ... ..:;::;;- . .> ,=.':::;.' ... * :::. . a 
..:;?a:.: 

.,:::i- 
........ 

c!. ...... .:::.::..a. 
.::.:+. ..: !:, .:;:::-:* -.- 

.~ . . -  ..... ;;, .?:::::.:' .......- :. ... 
i:::::..:::... ... .......... -... ..... 8 , ....... .5::' .. ......... 

.:::::::::: . ...... ..?:..' -::..:, 
.";;:::li':.:. 

.....- .:::.:: ... 
,:?...a s:::., 

.;:.,::,- ..:;::;, 
..... :::. ... ...... .:.::::.. .:._. -. ......... .:::::... e;:.. 

';;.::::.i' .....:, ... c:::::4 . .:.:::. ,.: _ :,,. - 1.. 

-.;i:;;a. -!iiiii;?:c,*-.... ....... r;::;;*'. -......... ...... ..'.:iA:::::::*.-. -..... -. .- .., .:,: . .Yi='"?. ....... .;:::::: :. .:: I:::::. 
.- ....... .;;::A:.;;;::, ;- ........ ....... .:.:...A L 

c::.:::, . .. . . . . .  ..... ...... , . e.. . 0 
..::::.. ....... .... ........ 4 '  . -..... ... ::. ... ... .:. . . . . . . . . . .  

. . a  . . . .  ..... ...... ?. .. .::i::;. .::: :::_ . . . A  . . .  . . . . . .  
A : . ; : : : : : . -  ........ .::::.. - . . . .  '.: .. :.. 

d:':.::? ....... ,:. ,-:, - .  



3.4.4.3 Cateqory Ill 

None 

3.4.4.4 Cateqory IV 

1. Lack of a comprehens~ve qroundwater monitorinq proqram. The lack of a 

comprehensive groundwater monitoring program at the LEHR ~gecludes . . 
assessment of past and present environmental impacts of LEHR op,erqtiQns. -.. - - .- , -.. '. . . -- .- . - . '. 

4 - - .  . 
Interviews with SAN personnel revealed that SAN . - $he L E H R ' ~ ~  . :..:. - .  . . . .  .:......a7. - .. 
exemption from preparing an Annual Environmental Mds:.Wr~ng.::Report, ..!. . -. 
allowing the LEHR instead to prepare an Annual ~&&>kqmehi+l ... , Summary. ..:.. - 0 -  

This exemption was granted under the provisions"~h.:#&~~-~~der ....... . :.::... : 
r...::". .:...__. 

5484.1. 

However, the exemption does not eliminate . the .::z9... ;<~yireme,nt . . .  to  monitor or in 
.::::::z::::::::27... 

_:::..n 

some way assess the environmental impags fimbC&k-.&rations. . ...... Although . "'i. ,..::z *. - ........a .'. 
there is no indication that significant o.if-s%&&m-&tts . . occurred from either past z:zt ..- ... :..* ....A 

or present operations, there are no da~s"'$'nor refute this assumption. S& ?:!., ::;?!.-.g%:x ' .:::. -..-...... .. z.. -!!::r I:::::? .::::: - .......... .",@..iiii?.. . .....lfyz:: .x::z::, . .:. ":+*;&&.::;> &-:;:& 
-;gn .;:ii:b -2:- ' b . 

Prior to October 1987, ther?&s ...... - ir&..program .. .::: to monitor groundwater 

pollution at the LEHR facility. 1"@!3ctzger ....... 1987, work was started on the 
..=:is 

installation of nine glo6"dwater . . .... moh;tor wells. Work was completed in early . : .:.. ,: .!.a 

November 1987..~~~~&he'&~~clcl~e' iopment ..... o f  these wells i s  completed, 
-;:!::[r:;b. 

groundwater s ~ h b / ~ $ = w i j l  .... ii: .:7::zz. ... ..:.. - .  bi collected and analyzed for radium-226; ....... . ,. 
~trontium-90~~(o~~~a1~hai~!itj"eta, . ....... ._. , .i:::.:.+:i.r and gamma; volatile organics; PCB; pesticides 

... : .., 

(including$hl&dane);ditrates; ...... and the 17 metals listed in Table 3-1 6 (Wahler &:.. .&;:::*:!- .... : ::*:;:;.. -::::;:::**A- Asso,GisCs, T9$7y7iI'~ 
.......... ::..... - ... 

..,.:!:%a ::, ..... ..... ....... - ... ,.,:..;. . "'. ..;::::. ..::::, .. ... 
4.  .:. -.,...a ........ , 

..... ::I * .;- -.- . . . . . . . . . . .  ...... , :.... :.i' 

~;&iii~;jl contamination of qroundwater aquifer from Well UCD-2. Well 

U C D - ~ ~ I $ ~ ~  serve as a conduit for contamination to the aquifer because it was 

drilled through a landfill. 

The upper 10-foot length of the boring for Monitor Well UCD-2, which 

penetrated a landfill, was not sealed before the boring was completed and the 

monitor well installed. If contamination should be detected in well samples, it 

will be difficult to determine whether the contamination is from the aquifer or 



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

casing. 

Deficiencies in well development and well samplinq. Although no data have 

been collected from the monitor wells, the following deficiencies, unless 

corrected, would make any analytical data collected suspect: 

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

Wells UCD-1, 5, and 7 were improperly developed, resulting in ,::::. .excessive 

suspended solids in the samples. The presence of suspended so& in the 
r:.iiiii:8;:.l.;.:. : 

* C  . . . . . . . . . . . .  

sample can affect the analytical results for metals. Als~, ............ -i?ifa$nation ...... . . .  . :::::::.::.. ,.: .............. 

received from SAN following the on-site Survey actiyi@=i'i5dicat6i::that C,i:., - ...j.:* ...... ., . . . . . . . .  
-".!:;? .?:;:!:*.: -,-. Wells UCD-2, 3, 6, and 9 were improperly developed; .:i;;~ii::+.::::::i;~::i;;:.:. ....... , ....... ..-. ;. 

..... ....... .*!.. 
.":z;zirr ..:: ...... . . 

.::::,4fi;;:.3. ..... .......... .:::: 
. ' .. , 

...., .... ........ .:,, 
.';;:. 3.. .... -.. ........ 

b) During sampling of UCD-6 by the ~ a m ~ l i n ~ ~ c o n t i b b ~ , $ ~ e - ' ~ u r v e ~  szz:;x. -:::*:.. . . .  , team 

observed that the well was not purged ad$&+te;$$f$hree . well volumes) 
a. 

-... 
: :  , -  'BLL:,'? .-.:.1 

prior to taking the sample. The sampl$wii~#i&~Pd~d*and . the contractor 
... --....a8 - ...... 

was i nsiructed by SAN to purge the %aI czg$eFtly 7 .:. C::? "E:i:, c::::< F.....! 
: ''3, ,::::.a 
.St::::;.. ....... c::::? 

.::. .:,:==- -... : : : . .  -'..-' 
6:::; ;::.;*.+iih -+:' ............ ?- *.::::* 

C) The ground surface aroun&&e&=q~:f ............. , 8, and 9 i s  not graded to 
.;;iii;pizjii, 9s. 

prevent the accumulatio%2taf .:::;.! rarnwatei C: ..... ... runoff around the well casing. 
This could result in surface"e6;:nt~&nants moving down along the well 

..::::::- -...... 
casing. Based on+&ection .:::.:... .... f r z8  SAN, the contractor has regraded the 

areas around.& ..:::.,. w$$k;sjnr&&e completion of the on-site Survey; ......... ..... , : .,. - . .;::-. .,. -...,. .... ......... --: :;. 
x?. ... i. 

-::,:r ...-" 
-:.. . .  ,.:.:. .2 . . . . -  * ;::,: .. 

.:i:. . : a  ...... 

d) ~hain,~i-cuZc;dL ,?:i~::x~;2~,:~.. 
&&ments for field samples are not filled out in the 

*.: .... * w:.:., .;:::::.:::::i 
-1: ,,,,.- ..-:::::.- 

field$%'h&eby ,.::"I. ..- .... tjkdking the chain of custody. The documents are not 
-:::::, .Li::ii%... filledgW.Ir&%wZhe field technician returns the samples to the sampling 

.:!;;;i,ii,:,:.. ...... 
c::::::.:; . .  .- " 

........ 
: ..:..i- .::+.:c.i cdnkrati&;.in Palo Alto. Information received from SAN following the 

a,.. :::a ........ e:. ,. 
.v,:: . .  . . , . _::.:.:. 

'ia.;.winpletion .... of the on-site Survey indicates that the contractor has 
.:: " ..... 

'tof.r,ected .. the chain-of-custody documentation procedures; and 

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

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

misidentification of a well andlor sample. Proper markings have been 

made since the completion of the on-site Survey. 



Potential miqration of contaminants to qroundwater from abandoned well. 

There is no information on the depth, construction details, or method of 

sealing, i f  any, of an abandoned well beneath the Shop Building. 

The abandoned well is downgradient of potential sources of groundwater 

contamination. This well can serve as a direct conduit for contaminant 

migrat~on to the groundwater. The closest active well that might recelve 

contaminants is  U.C. Davis domestic water supply well DW-4, which i s  
! '. . . 

approximately 100 yards north of the abandoned well. , -.._ ..- . - -. 



4.0 NON-MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS 

This section discusses findings and observations pertaining t o  waste management, 

toxic and chemical materials, direct radiation, quality assurance, and inactive waste 

sites and releases. These discussions d o  n o t  include a background environmental 

information section because the areas addressed are n o t  necessarily t ied t o  one 

medium as was the case w i th  the discussions in Section 3.0. The discussions include 

an environmental moni tor ing program section where appropriate aqd  where 
.. . :.:, ...... a . . . .  information was available. ,..:-;::! * . . .  ::,,-: - %. . . . . . . . . .  ............. ........ . s :;. .. . . .  .*. . . ::- . . . .  

..::?-=::. . .  ; : : ...... ...:::::.;::.::'. -. . . 
.,::/;:a . . , . . :>, . . . .  ........ .... . .... 4.1 ::::.. 

.:..... 
....... Waste Manaqement .:::iic3- ,... - ., .. 
....... .::* . . ........ .::: .:. . :::::. , , . . - I . .  .... , ",,.::C..i ;: . ' - . .......... , . ........ . ... ... ::... ,. 

..:. .... . . . .  .. .  .., . . 
4.1.1 General Description of Pollution Sources and ~oh&i i~r .  ..::.. . _ . :.:.!a. . . . . 

..:::? ........ . . . .  . . . . . . . .  :-.. .. ..- . . . . . . . .  ...:..... .... : . - 
..?. : :  : . . ' .  .. 

.iii:. 
..::;*:::.. ..- 
4. ::.:..- 

This section describes the currently generated wastes i ;bc t i&vas ie  management 
&-+%: ?..-- d:::?:... . . 

units at the Laboratory for Energy-Related ~ealth*t lr :@c)k$&=j[~~~~) : :  .-.-.. at  the University 

o f  California a t  Davis (U.C. Davis). This se$i&m.,al&?.dis&ses ...... ..... a t he  management 
procedures used t o  handle wastes a t  the  ~ ~ f ~ ' $ ~ $ t ~ .  "haste management a t  the  

& *.,. ::j:f>.x...L '.::: 

LEHR is handled by the U.C. Davis Envir$nMj&f$Meifih and Safety (EH&s) office a t  
;:;-;3-''''::;$ TF5.W -..... ........ - 

the U.C. Davis Waste Packaging ~ d 8 ~ ~ .  ...... .:2&:desiription o f  t he  Waste Packaging . ".:< ..:.:::,. 
. .I 

......* ..:.:::. .... 
Facility is presented in  Section 4.1.1.5. '.:;i;!:,, ..- 

:.. ..:::::: ...... 
.:!:::? 

w . ;. ........ :.:. .... ....... . ':':;?. ... ,..:::;> 
. .- .< :.. 

The wastes are grouped.:d;co~~:ihh ....... gL is~=~hefo l lowing four categories: hazardous . ;:=.- . '>. - .......:... 
wastes, as defined uni& .:.::?a .!:!:::: th&~e>d&Fce Conservation and Recovery Act (RCRA) and 

-. .... ..- :::;. . ..:. 

the California ..,:: ;id s;::i., 
~ ~ $ ; ~ ~ d o k * : w a ~ $ e " M a n a g e m e n t  . .. ..:;., .... .:; Regulations; radioactive wastes; 

:....a a:::* ............ 

mixed wastes,.kd'ntai$ing .. :.:.... both hazardous and radioactive constituents; and solid 
-;i;ii?, .?K:i;:?!;+ 

wastes, w h i , & : . a r ~ ~ + ~ ~ ~ h a z a r d o u s  *.:::::-..;.::+ &::::::, nor radioactive. 
...... ... .,::;;if ' ....., ::::?, ........ ,.:>:. ..... ..... . .:::.a " 9  

..* 
....:a 

A:::... ........ .::::::. ... ...:.... ::* .:i;i: -.. 

The primary codes regulating hazardous waste management a t  U.S. Department o f  

Energy (DOE) sites are DOE Orders 5480.2 (Hazardous and Radioactive Waste 

Management) and 5820.2 (Radioactive Waste Management), the RCRA (40 CFR 260- 

272), and the California Hazardous Waste Management Regulations (California 

Administrative Code, Title 22, Division 4, Environmental Healfh, Chapter 30 -- 



Minimum Standards for Management of Hazardous and Extremely Hazardous 

Wastes). / 

The California regulations are, for the most part, identical to  the U.S. 

Environmental Protection Agency (EPA) regulations, with a few important 

differences. Under the California regulations, the definition of hazardous waste 

encompasses more wastes than does the Federal definition. Wastes can be 

considered hazardous because they contain leachable levels of h3zardous ,::::- 

constituents or because the waste itself contains levels of hazardous. ..cg$tit~ents 
; ... :..:::::.;.-.. : ..- -, : : ........ ..................... 

which exceed the Total Threshold Limit Concentration (TTLC) limit~:.desfgm:kted ..... ..... , to 
.*::: .......... ;;-:;:;:;;.- 

..;::?;:* u;;;;:, 
.... .;.. .a  ...... 
... .... protect human health and the environment. . :::...- . :.:.._ .:.:.. 

.:.:... ..... 2 

*:::::* ".:{':A . . . . . . . . . . . . .  .:::;.:., -.;;;::.. .."';!it!<-; 
...:.::D:::::.rr.. ............... ........................ . . . .  -..'..:.. 

Slii. , - 
The California regulations also include in the list of haza'&~u~ . .I .. &&es ... and waste 

constituents several specific materials not-included in..the &<#ak::hilzHrdous waste 
.::.::t. A:::-::: . . . 

regulations. Wastes laden with polychlorinated biph<%$& ...... (P&) are required to be 
.??&=*,-. GrG::: 

.::.:. 

regulated as hazardous wastes if PCB concen t r~~~&$&La t ' ~~as t  .PL.'.. ..," ............... 50 ppm, or if ....... -... i:z:_ .,.... is 

leachable PCB meets or exceeds the Soluble .... I?&~h&&~.lea'ch xi::::< 
%hi% 

Concentration (STLC) 

of 5 ppm. Waste oils, not considered haz~&Du~&s<~under  ...... Federal regulations, *;& 
Y:::. f::::?. C i C  ...... 

are defined as hazardous under th&@i&j+ia z;de, and m"st be managed i, 
$:::-, -::::<:...,..-..... 7:::z: .  

..;:;;:; -+-+ 
accordingly. Finally, the list of haz$&Qus&$tit6ents .::::::. 

us: -..... ... identified in Article 9 of the 
?-." 

California regulations includes more cR&ic3?than A>ii:.?;. does the corresponding Federal 
.a,. c:::: 

=:a. ... list from 40 CFR 262. A::.:::?. - ....... ;. 
.:::::;a .... .:::.;:. ......... ... G-2;; ..::.:. 

&I_. .. 
.J <._..> ..... -<!;:::a ..... . ..::::. 

,":::'::A 
.....; .=:::.:;. ..... :::... ...... ... -. .:::::.. .. .> .. .::::. :I ..... ...... * : .. : . , . .... 

- '&he storage tanks at the facility, so the tank 

9 and Section 280 do not apply. 

Sources of Haz 

4 . . . . . . . . . . . . .  

~~erat&i$il't , . . . . . . .  the LEHR facility primarily involve laboratory research on the health 
effects ofi'&ioactive isotopes and toxic chemicals, using animal subjects. -.- 
Hazardous wastes are generated at the LEHR from most laboratory research 

operations, from regular maintenance such as painting or machine repair, and from 

ancillary activities such as X-ray film developing. Among the types of hazardous 

wastes generated are spent reagents such as formalin solutions, spent acids, bases, 

flammable solvents, and some regulated carcinogens. Table C-1 contained in 
\ 



Appendix C identifies specific types o f  wastes generated a t  the LEHR, points of  

generation, and the quantities o f  each waste type. 

Hazardous and potentially hazardous wastes were identified in nine buildings or  

areas a t  the LEHR site. Most o f  these wastes were generated either as spent 

materials from active research projects, or as discarded material f rom laboratories 

that  have been closed. Many entries in  Table C-1 indicate that  waste constituents 

are unknown, o r  are unspecified solvents or corrosives. Some of these materials 
. 1  

may no t  actually be hazardous, bu t  were no t  properly labeled (i.e., n o  ideit i f ication .._ . 
o f  the waste constituents contained). 

.;.:;+:< ....... . . . . . . . . . . .  ........ ... . Hazardous Waste Manaqement Procedures . . . . . .  
...- .:... - - . . ._ . 7.:....,-..:. L. .... .- . . . . . . .  . . .  

The LEHR chemical and  hazardous waste a c c u m u l a t ~ u n ' ~ ~ a ~ d . m a n a g e m e n t  .....:-..... . . . .  .*:. 

procedures have been prescribed by the U.C. Davis E ~ & S  .:::::- offirk in' i ts campus-wide 
...... I . ..::, 

program, as discussed in its "Hazardous C h e m i c & $ ~ ~ ~ ~ ~ a " ~ g e m e n t  - ........... Procedure .......... .;;<+:, -; ... .......... .-..: :,. .T - .............. 

Manual" (UCD, 1985). All waste a c c u m u l a t ~ ~ ~ ~ . a ~ & ~ ~ . , o ~ " ' & e  .... :?a ........ LEHR premises are . .- . .- 

considered t o  be satellite accumulation are;i'g, w$%ies.ni'ust be accumulated wi th in ..::::w\ .' .:.. -..--'*+!* ...-.., 

each laboratory in  approved ~ o n t a i d e # & ~ ~ & w h 3 t ~  .: : ::-. .. 'i;i'clude 5-gallon black plastic 
,,.,,. vsz::.::.?. -..::;! 

containers or old reagent containe'&:jyhi$rF3e ....... ...... ciearly labeled "waste" and have .;:=.. 

been sufficiently cleaned so that  the;$j5.nb$otential ......) for  mixing o f  incompatible 
...... ..... .b .. .?x ::.... 

.:i:* 
.-... 

materials. ... A. 
w :. 

-. 
~ .. - ........ .... . .:.::. -.. . ..::La ..... - ..... ..,: 

.::-. . . . I  
,., ..;. .. ..... 

.;.:..ii. . . . . . . . .  .' . .  - .- ............. ....... ...... .,:;.:;- 
*. 

-.::.?. ..:: ., ... ::::*: :.:. :,- 
Laboratories have speufic~limits 9 V b y  the fire marshal of U.C. Davis on  the total  

.: .. .::.::, .,:.;:::a- 

quantities of  ... :;:::::::.:... f l amm~b~e : ;ma te r i ~s ,  ....... including both reagents and wastes, which can 
. , ~ c ~ : : ~ : : ; ; : : . , .  ... .. ....- .... 7:; 

- :.::, .:..::.,. 

be stored a t  an$ihh. l  -:,.:?- .. .;;: Labofafories have no  limits on the length o f  t ime that  wastes 
....... .:.: :::*.*- 

may remain . .  - ......., ...- i&~a~eig.8.(e.g., chemical wastes may be stored wi th in  a lab for a 
..::::::::::::.:. .:.:::. .............. 

couple . .dt%e$ks . :. ?t$il$ .... couple o f  years). When the laboratory determines that  i t  

needs %he$: . : _ ....... ....... its waste removed, i t  notifies EH&S. The laboratory must properly 
prepare Ga$tes ... for pickup by attaching a label which identifies the chemical and 

. . 
physical propkties, the point o f  generation, the laboratory's point o f  contact, and 

the date. EH&S wil l  pick up the waste wi th in about 1 week of the pickup request. 

EH&S wil l  pick up  only wastes tha t  are properly labeled and held in  storage 

containers that  are in good condition. 



None of the hazardous waste accumulations at the LEHR site are labeled as to the 

date of initial accumulation and U.C. Davis procedural requirements do not require 

it. During normal laboratory operations the containers receiving wastes are not 

labeled as to the chemicals contained, although labels denoting the chemicals in 

each accumulation container are usually placed on the container just prior to pickup 

by EH&S. 'The extent to which wastes are segregated and secondary containment is  

available varies between laboratories. For the most part, large (5-gallon) waste 

containers are segregated and stored within plastic tubs, while smaller.(l-gallon 
*.'- 

and less) containers are not segregated and are usually not stored withjn . .: .,- iecondary . 
.... :.::::.!., -..: : - . . . . . .  ................ ... ; : .... ...... containment such as plastic tubs. ...... , ::. \ ....... 

_..I_ 
.". ::!. - .  

.::: : : ............. ..:. . ... . . .  ............. ..,: :P"" ' " . . .  , ... .....a .: z...- ..;. ...A 

a:-. ,... . - . . . . . . .  ..... Hazardous and Chemical Waste Accumulation Points ..... ...... . . .  -. .. .: --..': ... - ............. ... -5 ..:- 
. . . . . . .  .... . :::. . 
-::,::. ........ .*!.. .:::::;-- c::: ........ .. 

."?:,a+:;:::.-, - .:..:: .. . . ..... ........ ...... - . . . . . . . . _  :.. .:. ... .... ....... .... ..".' - -.... t. 
Two laboratories at the LEHR facility h-ad particulprly . . ~ ~ ~ ~ c ~ ~ ~ - a ~ u ~ u l a t i o n s  ....:.. . .  of 

chemical wastes, one in Building H-213 and the other '?$~pi ld~$ -..... ... ~i299. The bottles 
.-iz:.. 

of chemicals were stored in the boxes w i t h o u ~ ~ ~ d ~ ~ $ a ~ ~ $ ~ e g ~ ~ i o n  .:;:.:- -.< ...... of potentially 
..,.::::.,,-;;:;::, 

incompatible wastes. Secondary c~ntainrn~ri!$~,a;$c>~ ,::. .: .... p?&ided for either of the 
-_...., .Eii;:. c::::: 

.Li:::, 
........ above accumulation areas. .... :;,. . 'iii:i* 
.-:zz:.; ., ..::e, ....... ,.::?<::::- 
.;:::: ....*+, yG> -... ... .?;=;: 7:,,,,. .:;;:;;,-qz: c.. 

4::: 

.................. .:::: ;::.:: ::::,: Zli:!,: y:::'. 
- 

........................ ui::*?!v.: =r.:.:::. %;:k ....... - .<::::I .......... ==:;" ... 4.: ...::.:* ..I.-- -.r-- ........ 4.1 -1 -2 Radioactive Waste mz::: -._... ' b  7' 
<::::in =:.,:: :. -- .... ....... ...... 8 YE:;?? 

2::::. s::.... --.... y'.. w::* 
w..... .:.... $J - .._.I .:::::. -....a - :;.. 

This section describes the ceilent .... gene%hion and management of radioactive - .  . . 
wastes at the LE H R. lnclu&d i&a'dlsc&ijon of the sources of rad ioactlve wastes. the .. i . . . .  - . .  
LEHR radioactive w&6' , m&nag&&t . -  procedures and facilities, the U.C. Davis .. -. a 

radioactive wasJe,.rya*&cj'em&t . . . . .  procedures, and the off-site management of .' , C. & . --re a. 

radioactive w&s - - pherated.at the LEHR. 

....... ....... .:::::.;a .... .... :.?. ..::::::: 
.::::::;:.- _ ...... 

.:-2'.. 

Radioactiv'e.:~~astes ... at the LEH R facility include excreta from animals used in 

radioi~oto~e~ex~er imentat ion,  carcasses and parts from exposed animals, spent or 

discarded radioactive reagents, contaminated laboratory clothing and equipment, 

and partially consumed sources no longer of use to the facility. Most of these 
wastes are generated in the laboratories. In addition, some radioactive wastes are 

stored in the lmhoff tanks. 



The following radioisotopes are currently in use a t  the LEHR facility, or are 

contaminants of wastes stored a t  the facility: strontium-90, radium-226, tritium, 

sulfur-35, carbon-14, americium-241, plutonium-241, ytterbium-1 69, cobalt-60, 

tellurium-1 23, and iodine-1 3 1. Many other radioisotopes have been used in 

previous studies and may also be present a t  low levels in wastes still stored at the 

LEHR facility. 

Radioactive Waste Accumulation Points . , : '. 
.. . . .  - . i  . -1. . 

-cx.::: .:::;!.! *. . : 

Nineteen rooms with radioactive waste accumulations were identifigd'hiing ........ the 
. . . .  . .:. ... ..:. .............. .......... 

Survey. Table C-2 in Appendix C lists the radioactive waste accui$rii.iatjon ,... .. . -:..:* a&& a t  

the LEHR. Except in two cases, radioactive waste a c c u m ~ l a t i o n " ~ & i ~ d ~ ~ ~ : t b e  ........ - .  LEHR 
...... 

facility are physically separated from other waste and rna&$a! .... I . accCinulation and 
..:., . --. . . . . 

storage areas. Radioactive waste tags provided by E H & S  di&.-u$ed=thrbug ............. hout the 
.."'i.. 

LEHR facility on containers of radioactive wastes, - but%%, th%.hal'f of these labels 
.i;:.z:t..- '::::'" . . 

had been filled out by the researchers to identify thena&&$~.to;es ...... . .8 .............. ................ contained. Only 
......a' 

one laboratory included identification of thg$$g2$aJ $itrix of the 
.. ...... .:- " .....a ........ ...... ., .- 

wastes as part of the labeling and waste Gocedure. This laboratory 
-..;%>E.;& ....... ;?*la.. ....:., .is;<:* 

maintained a handwritten log of the;::iRabcr$a$ov$~s, . .-...,..si:j-2::z. . .:. chemical solutions, and . : ;  -;:::::w 

quantities of wastes accumulatinga~jc! ... ..... ::.:..  on‘ ...... , plastic containers. No other 

radioactive waste accumulations were?de&ti*ed -...... .. ..- as to the specific chemical nature 
......a 

of the wastes contained. ~o$the . :. !;*. most .... liquid radioactive waste accumulation 

containers were stored . .. i.n::$fasti'~%ir@~,;6?;vidin~ ....- .:... adequate secondary containment. 
. .::::, ........ . ::::*:..:., 
..: .. .. ... . . . .  2 ,'- . ::.::.:GV 

.-::..+ 
i. 

...' 
-..::, . - . . . . . . . . . .  
...... - ..,.; ::, .,::..::* ..* _..:. ;. .... 

There is only one.large-bolbme~.$adioaaive ..:ili::.:E:;: ..... waste accumulation at the LEHR facility, 
.::::;a ::,, 

. ::: .,:..- 8 
... '.. ::.c:::::~. 

the biological;gGdgL ,.. ... .... coneained in the lmhoff tanks. This sludge is  made up 
"z;;!, .::;::::*... 

primarily gf.$he'iac(@-&&f dogs studied during the firontiurn-90 investigation. The 
..... .::;:::;.:..:.?:. *.:::: :--. ;,;:,- 

total vol~rhe.:rif . . ::.. ...,.:. s~u'd$.e in the tanks is approximately 12,300 gallons and it is known 

to be c;dt&djhated .... with strontium-90. The lmhoff tanks are in-ground, concrete 

tanks witti'-?fii;.combined capacity of 46,000 gallons; they have no secondary 
I.- 

containment, leak detection, or leak collection systems. Waste is no longer being 

sent to the Imhoff tanks. The chemical nature of the sludge in the Imhoff tanks has 

not been determined. These tanks are discussed in more detail in Sections 3.3 and 

4.5. 



There are numerous radioactive materials at the LEHR site which may be discarded 

when the DOE operations cease, including animal carcasses and materials currently 

used in the LEHR labs. Additionally, the closeout operations will generate such 

radioactive wastes as contaminated clothing and equipment. These wastes will 

need to be disposed of at an authorized radioactive waste treatment or disposal 

facility. 

Radioactive Waste Manaqement Procedures !' :, 
: .. . . 

."'z...'- ; 
r . . . :  ........ . -, . . . . . .  -. . . . . . . . .  

Radioactive waste accumulations at the LE HR are required to  fgJ,lo'ir3'=a:;set ......... . . .  of ... ::::...: ... ..::::::.;:::; .- 
> 

procedures designed to protect human health and to meet the..\(acioirf * : : . .  .- *.. . regdi+ory 
requirements. The U.C. Davis EH&S Health Physics group picki'hp::dt::igd~oactive ... ::.,. .::.::. 
wastes from the research laboratories after receiving a tele&iiObne .... .:. ... r iq i igst  from the 

: -.. ... 

researcher. A t  a minimum, the researchermust label each cdri@-h~e~t.o ........... be picked up .:..:.!. ,;, ; .:.. _ . .I 
with the isotope, the mCi of activity, the surface dose%$$.e, atid, .... the Radiation Use .- ": ... 'Li:::... .:... 0 

Authorization (RUA) number. Containers that ~ < & ~ f i ~ t ~ $ ~ ~ ~ & l ~  ........ labeled or that 
.... .. ........... .Zi;i::, .'," : .......... 

exceed 100 mremlhr surface dose rate are ri%Qve%A the researchers are 
d i i h  .;;:.:: .:::.:* _ ...._. instructed to remedy the problem before H&#&, <t$ssL*ill remove the 
..... .,;:*::::: -""' 

";::::? .. rg;e. :!,.,. .:iii;??ijg-r;!- .... ,..= ................... =;;:. ......... .n:ii.?: .2iii" .................. .................... ................ .:.:::: ,.........::::. 5:iih .. ....., 1'86'.> .L.$* 

Once picked up, wastes are t ranspowh .;I.. ...... t 6 & @ ' ~ a s t e  .iiii..! Packaging Facility in a small- 

bed pickup truck. Health Physics suppiik$&h~%esearch . ........ :.. ... laboratories with dry-waste 

boxes and with 5-gallon cod$ainers ....... for. .... lGLid wastes. Liquid scintillation cocktail 

(LSC) vials are transpoC&in &=jar!giz:l . ..:!:.. .. package of flats, and biological waste is 
- .... ..... ..: 

double-bagged and fr&$n...--~- -.. ., -.. 
. - ... .:, .a:.. : ...::,:; ' .' . .... 7 .  

.... -.. 2 . :_ . r .  : 
;: .. .. . .  .... .,iiijiit ., . . . _ . . .  , 

I 

..::.:.a .:/:, , . . , .. ,. .... - ... ::::-:::;-* ......... 
4.1.1.3 ,,,,ixe.&w@e ' ;:::: . . .;' 

.... ..:. .:::::.i .*- 
u ....... .."..... :s..t::..~,.. * ::::. ',............. . .::::. *, . . . . ..;; .......... ?. -w<::-. 

-a,,.- ._::::. .... ..::::::.: . . ) .  
.::::xi; .... .- s::..::, 

.i:i;.?. 

There _ ..... .... I. 'piog?a# at the LEHR to  specifically address the regulatory and 
. . . . . . . . .  

managek~fissues ,..:. x associated with the generation, accumulation, storage, and off- 

site dispos~/:~o.f mixed wastes, although some steps have been taken to prevent -.- 
inappropriate management of specific waste streams. The EH&S practice is to  

manage any waste contaminated with radioactivity as a radioactive waste, and to 

manage nonradioactive wastes as hazardous if such management is warranted. The 

LEHR facility follows the procedures specified in the U.C. Davis procedures manual. 

Recently, EH&S distributed new radioactive waste tags to all laboratories which 

would identify not only the radioisotopes within a liquid waste, but also the 



chemical nature of the waste, including such information as specific chemicals 

placed into the container and whether the waste i s  corrosive, ignitable, reactive, or 

flammable. Only a few of the waste accumulation containers observed a t  the LEHR 

were labeled with these new tags. 

Sources of Mixed Waste 

Since the chemical matrix was unidentified on nearly all the conteiners of 

radioactive wastes at the LEHR facility, it is impossible to accuratelyv.esx&ate . - : the 
quantity of mixed wastes in accumulation areas. It is expected that a t I ea~ t<~me of . . ..... 
the radioactive waste accumulations could be mixed wastes, . . fa;~d'sev&ral . . ria;bns. 

First, the regulations define the entire volume of a waste m ! x t u r & ~ k ~ ~ ~ d ~ d e s  . . any 
amount of a listed hazardous waste as hazardous. For +~a$pje, . . . . . .  :. "~-:'L;sc . . is usually 

made up of xylene and toluene, two organic solveots .. ..::.. &hs;d&d ....... t o  be listed 
..:.;;:.a- . 

hazardous wastes. Any radioactive waste a c c u r n u l a t i ' ~ ~ ~ ~ h a t ~ , c l u d e s  a:::.2 ...... . . .  even a small 
.::::;::::::.:::.-- .... I .,- 

amount of waste LSC would be a mixed waste. ...- ' ~ ~ ~ ; i i j ~ ~ k i t o r i e s  .............. ........... _:.::.. use many other 
a,::::* .-.-.AS 

solvents in small amounts that could also r e ~ l ? " ~ ~ ~ $ h ~ ~ & i u s t i b n .  ...... s ...... .....i. r Second, frequently 
the carrier for a radioisotope will be an acidl,&!.yt;*&l that have a pH less than ... *.% ?,.. ,. :;;-:,c,-;?, .." 

2.0 are considered hazardous because flje$;ethi:bit .;iiei?+.?i.::::::i ..;::.;. t i e  characteristic of corrosivity. .... 
* , ,  , -.. 

Finally, many metal-bearing reage%&+rekgn. ...c2:.. ..i:iY;s- use in the research laboratories. If 

certain heavy metals in the waste cau&%tbe ........ Saste to fail the Extraction Procedure "'*$ 
limits, then the waste will bea&sidered-hbardous as well as radioactive. 

I t  is possible that the-jw"aste::accu&l'ated ..... in the lmhoff treatment system may be a ::. .:::: ::' , .: .......*...z :. 
mixed waste. ..f.iii..r ......... ~h@.iwaste;\,w.h@k . has not been tested for chemical or hazardous 

...$>a -:,:: 8 
....- 
..:::::-::!;:a; ............ , 

characteristics;:;:~ay."i~ontairi.-fhlordane .: .... ..: ..... residuals from past flea-control programs; 
..... .: .... 

.;:n... . :::- :..: ..: !::,. 
silver from,pt.lpt~~R$-fii'~6Tresiduals .:::::+:. ......- .-.::a which may have been washed down the drains; . ::.;a . :., 
lead f rdh  a;..:.:.. v~nou;"&"sates .. .  which may have been washed down the drains; or . .' . 
virtual~y'.i&~bther . . chemical reagent which was spilled or intentionally poured into 

sinksor drai&:which connected to the lmhoff system. 

4.1.1.4 Solid Waste 

Nonhazardous and nonradioactive solid wastes generated at the LEHR facility 

include uncontaminated trash and garbage, uncontaminated animals and animal 

parts, and uncontaminated animal excreta. Municipal trash is collected a t  the site in 



two dumpsters, which are picked up once to twice each week for disposal in the U.C. 

Davis sanitary landfill. Uncontaminated animals and animal parts are frozen and/or ( 

double-bagged, and are picked up by EH&S for incineration in the U.C. Davis 

pathological incinerator. Uncontaminated excreta are collected in a third dumpster 

a t  the site (in the southwest corner of the facility), and are disposed of a t  the U.C. 

Davis sanitary landfill. 

The U.C. Davis sanitary landfill, located west of the campus near the UK. ,:: :.. Davis 

airport, has been operating since April 1966. The facility last received4 -- ...... ::::! p irmit  .-:. in 
................. ................... ................. 

1978 and has been communicating with the state regarding perm.~~:~ren~ew~l-.since . .:::::.::::.... 
.":i;::;...:::x- 

.. . 
1981. Operations a t  ' the sanitary landfill are maintained .::::.:* in:%iimuplianc<.kith a : .. 

....... 
8 .  ....... .;;;1:2 

appropriate regulations, and are carried out in such a way as to eri'S~~e-pt&@ion ....... a of 
.I.::::::-. 

human health and the environment. A groundwater mom$kjng s&kq consisting 
s,.::;: '-: .::. .. .... 

of six wells is being used t o  further e-nsure that...no .... ::". @&$&tla~l; .. hazardous 
.:::__.. ......- 

.:::::.. . .  . a:::::.. ........ contaminants migrate off-site. .:::::'. -. ..... ..... 
- :. , 

a:::::::. 
.:. 

-..... ..... .... 
E:..... ...... ..... ,-i:t:.. - ...... v 

.:::::::::-:::> --., i::.: . ,:::::. 

..: ...................... ... :. ... . . 
................. .:;:::: vI...... :::::.::%+;:::::.:. .... ................... ............ - .. .............. ...- .:::::. ., : - .................... 

; ............ ' =::.- L_..... 
_._.._.A .. 

4;::::- 

4.1 .I -5  U.C. Davis Waste Packaqinq Facility "G!z;, .::z:F. .2iii= .::::.-., -...... ... ...... 
WG2.7, ..... .* :.. 
=-=,,_ 'z::::? -. ....... .=:z-:7f,, f i::. 

'::::3. *::. .- .-.: ;,- ::.-.. .:::.._ 
-:::; 

.. .. . .::. -;,#a:- -=so!. .::__... 
.$-? ..!;:,. :.iij$A.j::-?.. 

Waste management at the LEHR is the re8gqnslb$jty';gf .: :... :pw.xiii~ the U.C. Davis EH&S Office. 

Waste generated at the LEHR (i.e.:?~&?&$\, .... ...... ;adioactive, and mixed waste) is 
handled at the u.C. Davis Waste PackaG;Q:!F-&ity 

.... .: ...... . ?:, .::::\ y?:. 
..:. . i.. ..:. ...... ........ .... m:::::,,. ........ .I_:... 

Once waste leaves the..<k$l~ ... :fe*.te.; 6 ~ k . s  assumes responsibility for its handling, . :::. - .?.::..: :, 

storage, and u~timat@i&-f:~$e ... ::::a . :.. .... d!s&dtion. U.C. Davis is permitted as a hazardous 
.... r::::.;.. 

waste generat~r,.~~jt$ & j r & ? i ~  ....... number CAD047120084, and as such is allowed 
,.;::::a w;!:L., ..::;::a:::::-. ............. 

to accumulate~h~z&ous -. ..... hiastes for up to 90 days prior to off-site disposition. - .....- .s*j%A*- ":::::.. . ::: ........... _L. 
~ h ~ r t - t ~ ~ ~ . ~ t ~ ~ & & ~ j . P T & $ $ ~ ~ t i ~ ~ ,  and bulking of wastes takes place a t  the EH&S 

c:::g:-.:., :- 
.:.: ...a 

x;: ; ; ; : ,  ...... 
Waste p4;rkapihg -. ...... <%Dity located at the main campus in the vicinity of the U.C. Davis . :.. .. .,::!;:.a ... :.:> - ........ 
wastewatxi.;freatment ,.: ...... : plant. The facility is a small (less than 1 acre) area shared 
with the ER& radioactive waste management operations. Figure 4-1 is a rough 

diagram of the layout of the waste management area, identifying areas, buildings, 

and containers used by each of the operations. The facility is located immediately 

west of the wastewater treatment plant. Southeast of the facility is a waste oil 
storage area and the campus biological waste incinerator. Putah Creek is  about 100 

yards due south of the Waste Packaging Facility. Fifty feet west of the facility is a 

60-kilovolt substation that services U.C. Davis. North of the facility are maintenance 
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and storage buildings. The facility is completely surrounded by a chain-link fence 

and building walls to  prevent unauthorized entry. The facility is also located within ( 
a larger fenced area that incorporates the entire wastewater treatment complex. 

Hazardous Waste Manaqement 

Hazardous chemical wastes are picked up in one of two small dedicated trucks 

owned by U.C. Davis, and are brought to  the Waste Packaging Facility. Trucks . t are 
,::::: 

unloaded in front of the main chemical waste storage building, and wdttes are 
,-.:>:;:.: :.. : 

-E .......... 
transported in "cube-tainers" into the building. The main chemical _...._. wX$*eiiftorage 

............. . i.::::::::.. 6 .  

building is used as a holding area for new shipments of waste%f~din..labori&ies 
<::;::*- 9 ., 

around campus. as well as interim storage for small containers ($.$aljbh;,~~ ...... ...... less) of 
._.... -- . 

nonflammable hazardous wastes. This building also houre$h41.safef$-~anuals .:.:, , ..,.::.. . .xa . . .  and 
... 

equipment (including absorbents. personal protective ..... e&bjp&nt,'3pill ,.:.:+.:::;.- . . - control 

equipment, and fire control equipment). as well as &&.~a&+t  a:::E::. -..... kii, which can be 
....-, 

used to  identify unknown chemicals. Wastes are &f*&$$he ..... .Y:: ,::, -.Y... ...... .... jioor of the building 
-.,:;:::::,: zyt;.: .... .-.. L .. 

until they are categorized and sorted. segreg&ci ....... i.-. , .. r6b$f)aS%\ble -..... wastes are stored 

in the chemical waste storage building. wh~&cse&ga~& ........... flammables are stored in 
.ii:: . 'S&ti& 

the flammable-waste storage shed. ~$ha~&&:~avaT6ble =::... .............. for storage of chemicals 
.."T*.~=:;:::.!. *E.;:i. &?LZ. ....... 

that need to be vented. The bu i l d th  K&j$a ...... 6i2'ans to  prevent an accidental or 
c;.;:? .;:::2:. 

uncontrolled spill from getting outsid~'~$;th&djacent .::..... pavement and/or soil. 
,:. ..- 

.k 
*::=:. 

.::.::: a::. 
4-: ?. 

..A ... 
-;::L::.. 

A log is  maintained of w $ t e  &&j.pts;$hich identifies the types of wastes and the . .::. - - , ..... .::.:s!':,:,. 

storage area to  be .,Most hauaites are stored until a sufficient quantity is .., I_ . :.. - . ;;",.":':;" 
accumulated to  ...::::::::.. .. warrant-,.lyul~f$$' .. the contents of several smaller containers into a 

':::: : :*. .... ......... . - ....- , ............ ...... - ... :. .. 
larger containet$~dsudly . -...... :_:. 

."iiiQ' 
a'qi4allon drum). Some wastes may be sent to off-site 

.E"ii" , 

hazardous . wast$mmagment .:.:.:. facilities without bulking. Bulking of  wastes is done 
": ............ 

i n  one-.:;@Ft%o .... 'z&eas; both  areas are paved and protected by roofs or  
::. ..:. ... ...- ..... 

~ v e r h a ~ ~ ' ~ ~ & e s .  ....... ...... ~ b r i n ~  bulking. drums are placed on pallets; four drums are 
bulked ~n"a:::~allet. . .  Wastes are transferred to  the drums by hand pumping or 

pouring. usin6 a large funnel to prevent drips and spills. from one container to 

another. EH&S personnel are equipped with respirators, face shields, hardhats, 

coveralls, boots, gloves, and other safety equipment, which is used as appropriate 

during bulking. When a drum is filled, i t  is closed and labeled with a hazardous 

waste label. Pallets of bulked drums are moved to a designated storage area t o  ,; 
await off-site disposition. 



The "Hazardous Waste Management Procedures Manua l "  requires t h a t  bu lked 

hazardous waste (i.e., packaged in  drums) be removed f rom t h e  facility w i th in  90 

days o f  the accumulation date marked o n  the  hazardous waste label. U.C. Davis has 

approved the use o f  several off-site facilities t o  transport, store, treat, land dispose, 

incinerate, and reuse hazardous wastes. These facilities, the  wastes they t reat  o r  

dispose of,  and thei r  EPA identification numbers are listed in Appendix C, Table C-3. 

. . , ,.;::- 
. I .... Radioactive Waste Manaqement :. . - .. - , .  ,.,':;;t:-;. . : -: ............. .......... -, z::: .  . \. --'. , A . . .  -.."A ......... . 

.:..::...:: : : .. 

The U.C. ~ a v i s  Waste Packaging Facility is also used t o  handle radioshiye was;&. A 
<.::::* 

Health Physics technician is assigned fu l l  t ime t o  t h e  packaging fi6si4$-1hesportions .... 
........ . . .  

o f  the Waste Packaging Facility used f o r  radioact ive &$?e . , , . inc$ile . . t he  Ma in  

Radioactive Waste Packaging Building, a garage-type ... bu'ilbj<i:;(~~d;;vaste ... :-.:::.. Decay 

No. I ) ,  3 trailers (Radwaste Decay Nos. 2 and 3, ~&&~st$ '~ .$qeathent  . .::, ......... . ::. .. No. 2), a 
.-3?:-,-, 

covered cement mixer (Radwaste Treatment No. ~ ~ s p d ~ & & a l l  ....... . b'f f  ice trailer. 
...- ....... ............ ..::::: .,: .::.::. 
..a ............ -. ' & ,  

w.1 ..::::. 
.......*' 

.:::.? .....A --  
.:;&,= -:izc7 .:.. ...... ..::;:: 

Radioactive waste processing a t  t he  ~ a ~ t b - @ ~ c ~ ~ ~ j ~ ~ ' ' ~ ~ a c i ~ i t ~  ... .x::,prb includes d ry-waste 
..:;..,nis ...... a 

processing, l iquid-waste processing, G f & t ~ g ' , ~ k w d t e  processing, and LSC vial 
. ?. ........ ;..::wi*...::::. '...;:::! 

,:::z" 
.:?_:. 

..:ye 
" - : -:::f 

repackaging. ........ .... ..... ..:::.. :!. ., .:::.::m ........ .::::?. 
...... , ..::.- ..... .;:::::, . .:.:- .. 

.3 
..i:i:a .... . :::-. 0.:::::. 

m 
-.. ...... 

..2: z ...... a .... -. ...;*. 
a Dry-waste processihq: . ..- ~ a d i o ~ & < e  dry wastes w i t h  half-lives o f  less than . .- 

61 days are s t & &  %.::::.- in'&Q~ff;i'approximately - ....... 12 half-lives o f  the  longest- 
....... . .:::;*;.;;:,. ........... 

lived conta''na~t ..... _ ...... in the d ry-waste container.  Decayed wastes are 
,:;:;=, .:;;::::* 

:.....:.:>._I ... 
e x a m i n e d . f o ~ . t x ~ i t p ~ i v i t ~ ,  ... ..:. . .,. ,.?... ............. ... .Y"'. ... and  are disposed o f  as solid waste once the  

................ .""", ... '..i 
.:::::_a::::.. 

radjib$iti$hy ........ .'- .:+ r c ~ r h e s  background levels. Dry waste  may also be  
-;;;;;=* .,-?i$$?::,< 

inrir&tted~k *..... meets a set o f  criteria established t o  l imi t  t h e  ef f luent  ........ .;.::::: ..,. :,?:. ..- . .:;?. ............. ....... ...:i'co'"te nt&ion by l imit ing the  quant i ty o f  radionuclides incinerated. A t  . . .  . . 7:. ,:.;.. ...... ...... ...-.;thiS' . ........ . :. time, only t r i t ium and carbon-14 materials are incinerated in t h e  
A. .:;a ....... 
&:inpus incinerator. Finally, any dry waste tha t  is n o t  appropriate fo r  . . 
de;ay or  on-site incineration is compacted i f  necessary i n  t h e  Health 

Physics compactor and shipped off-site fo r  disposal a t  t he  U.S. Ecology 

site in  Richland, Washington. 

Liquid radioactive waste processinq: Liquid wastes readily soluble o r  

dispersible in water may be released in l imited quantit ies t o  the  sewer. 



The total quantity of radioactive material for campus and medical center 

releases combined does not exceed 5 curies of tritium, 1 curie of i 

carbon-1 4, and 1 curie of all other radionuclides each year, as monitored 

by Health Physics. Liquid wastes that may not be disposed of through 

sewerage have, historically, been solidified into epoxy-lined drums using 

cement and absorbent. Once the cement is set, these drums are sent to 

U.S. Ecology in Richland, Washington, for disposal. 

. , 
1.  :. 

- Bioloqical radioactive waste processinq: Biological radio+qti& , .. ..::.::!.: . a waste 
)I.. ...... ........._ :.:; ... /: ................. 

processing involves either incineration, following the. . . :. :.::.: .:.. pi.oc.kdures 
-. -.:, . . .  .......... .* ...... ........ 

outlined for dry wastes, or packaging into 3O-gallon~=&uit1$, ..::.. ., ..ii.:l whizhieare 

overpacked into 55-gallon drums, for disposal at the ~!5+&6thgy.landfill ....... .*!. .:..::> ........ 
..::-ii-- %::?. ... a t  Richland, Washington. .?::/ ::-:::.:.... . ..... . . . . . .  

.-. .: .:. . 
..... . '  .:: . .... . . . .  

-.. . .  . .. . . .: ,:.: . . . . . . . . . .  - .... .. ... .... ::::-; ;: ;.i-.. ::- ........ ..:.:.a - .:. :.:. - .... 
LSC vial repackaqinq: LSC vials are packe&i$nto -. i%ed ... 55-gallon drums 

,::::*A.- '2:::;:. -:: ...........- c:- . 
and sent to the Quadrex facility in .... flo~i&!i%*$ihineration. -: :.... ...- ...... .... __._:.. Quadrex is 

-*.... 4' 

permined to  incinerate a limited ~ ; i h ? ~ ~ $ O f  r$dioisotopes; LSC vials 
<:.. ... _ _..... .;:.:;, which cannot be accepted at QuG$ex ;;&~Cu;&ntly being handled in the 

...... 
- ie :FigiQ?-  .::.... 

same fashion as all other mii$d.-&&ej.at ;ge site (see Section 4.1.1.3). 
( 

;:; :;:, -,;=.;;:: mi::. q.:.; 

m:;: ., -yiin. -, 
-... .: .... .;.: c?i!!- 

. : . :  ... -.. , ,  . &:I:> -.. 
I.:.:. 

.?-:.. 
...... Mixed Waste Manaqement &.- 
s.::. . ..;;:.::. ...... ........ -. 

fSii.  

........ 
r..::.. ........ 
.::: ::. .... 

Until October 1987, the.<&t. ..... .....* d;&i5. . .::.:_... w k i e  ,. Packaging Facility managed virtually all 
liquid radioactive w&& ...:..:, .c:::.ii. b~~deca~~;fb;asically a storage operation), solidification (a 

-;::.: *:... .:n .=. 
treatment proce~~~ i r ;pn tx~ i led~~ i '~posa l  -Ti:l:.- .......- t o  the sanitary sewer system, or by sending 

*:::.:;. s:;:: , :. ..:?- .:: - . -a .:::;::-::.:.is 

wastes off-siteier .. :.... . icicineratian or disposal. The DOE agreement with EPA in May 
-.... :. .. .iiiijp.,- .............. 

1987 .i..i:.:.i..: : . forced.$he$~sd6'j'adioactive ....... waste disposal facilities used by U.C. Davis to 
..;i;:x".... . .::::::a 

reject mix6d~:wast~@$n .... the grounds that the facilities were not permitted to 
.:': .", .n.: .r 

manage'fia;?6rdous ..::. wastes. The off-site incinerator of liquid scintillation wastes, 

although &&Jitted under RCRA to incinerate specific hazardous wastes, can accept -.. 
only a few radioisotopes, and thus could not relieve the mixed waste accumulation 

problem at U.C. Davis. In addition, in October, EH&S personnel became aware that 

solidification of mixed wastes is considered a hazardous waste treatment process, 

and would require a hazardous waste treatment, storage, and disposal (TSD) facility 
permit. U.C. Davis has only a hazardous waste generator permit. The result of this [ 
situation was a backlog of mixed waste containers. These containers were stored 



w i t h o u t  suff icient secondary conta inment ,  w i t h o u t  segregat ion o f  po ten t ia l  

incompatibles, and w i thou t  labels ident i fy ing t h e  hazardous nature o f  the  wastes, 

the chemical nature o f  t he  wastes, o r  t h e  ini t ia l  date o f  waste accumulation. In 

addition, t he  wastes were stored o n  a p lat form above an unpaved area o f  t h e  

facility. 

4.1.2 Findings and  Observations 

Cateqory I 

None 

4.1.2.2 Cateqory ll 
. . 
I - ?  I ... . . . . . . . .  . ::. 

..?. . :.:, .;;. .-. = . 
,:'.:if .:.:-::::.. . . .  -. - 

1. Mirhandlinq and inappropriate storaqe o f  haza?d&us. r idjoactive, and mixed 
,%-:,.- . . . . 

wastes. There are a number of  deficiencie's$a~9~6\&!~st'& . . .  ............... ............ Packaging Facility ...- .. ., 
-.-..a *. 

may resu It in mishandling and $~bs~~$e,nizs~~leases of hazardous, 
..... .::. ..... ....... iz ........ a:-L. 

radioactive, and mixed wastes t o  t h e  engiro"&m(*" ........ ...... :;;-::$!f!:. .:%?* i::x 
iiii;z:::::.z.. *:;:::=z:2:;;*c-; =:5i%, 
---. 8. -I.. .. ..... s:.::w.,;:::;! .... .- 

.'i.;:;:! ....... ..(... -.:-* 
Among the  deficiencies obse& ..i.i.r ... .., atgths ...... _.. was te  Packaging Facility are t h e  

fol lowing: storage o f  hazardous &&sse&nger than 90 days; storage of mixed 
........ 

wastes longer than 90 d'&*; . . . .  waste3 ;&red i n  the  open and w i thou t  adequate 
....... ... 

secondary con ta inS~eh t ;  .. .,:::. "i;weq6&e - ..:::::ex.. ........ waste segregation and la beling; and - ......... 
presence o f  a c&auir${draibyfor .... wastes t o  enter  t h e  U.C. Davis sewage 

.... :,:, .!;::i:c' 
........I ....... 

t reatment plant. -cii::sc:::;:;- lkia'diti-&n, .... t h e  proximity o f  t he  Waste Packaging Facility t o  
...:::&a s::::. 

.., ........, ........I 
.:::::.-/:.l:* 

a 60-kilouqlt ,.:.:a su&tati&;increases ..::;:ls t h e  l ikel ihood o f  major fire or  explosion. 
y::;.., .,?;;;:::.::::!.-.,. 

..;2;;3;;;Ty *-,::::;::!:??.,- ..;.............a .. 
-..a- 

.::,::.. ..,-:::. ........ 
..:;;;;;.;;:i;,:. ...... x .- ... 

=..:: .......... - .,:::::$ .......... 

w&& ..;.. :;... &kum"r':*tion ..... <..,... a t  t he  U.C. Davis Waste Packaging Facility actually begins 
wti&*$iastes are delivered t o  t h e  facility. However, accumulation start dates 

' '. 
are asGhiir)ed . . t o  be  the  date t h a t  a d r u m  o f  bu lk  waste is filled. Wastes in small 

containers may be stored a t  t he  Packaging Facility fo r  several months prior t o  

bulking, and  thus  may ac tua l ly  exceed t h e  90-day l i m i t  b e f o r e  t h e  

accumulation start date is ever noted. In particular, long-term storage o f  

water reactives and picric acid was noted i n  the  flammable-waste storage 

shed. Unmonitored storage pr ior  t o  bulk ing is o f  particular concern, since 

waste containers provided by t h e  individual laboratories are n o t  subject t o  t h e  



same quality control as those provided by EH&S, and are therefore more likely 

to corrode, crack, or break and release hazardous wastes. \ 

Mixed wastes at the Waste Packaging Facility are being stored for longer than 

90days as well. For many o f  these wastes, this long-term storage is 

unavoidable due to the lack of available off-site mixed waste treatment and 

disposal facilities. However, these mixed wastes are not all being stored in an 

environmentally sound manner, and long-term storage in inad,equate , .... ; .  
conditions increases the likelihood that a release could occur. .*. L . -. - , '-..; 9 

-'.a. .,--* '. . - 
-+"- -._ '. 

Numerous drums of wastes are stored in the open, as d.i.s&~i4 in 

4.1 .I .5. Although none of the drums stored on the un$died:&a?. of the ... .. *. - - 
facility were identified as specifically containing ~~~~ :&as tes , ' <k j r~  . . . .  . . few could 

L I . _ .  . 
be stated with certainty t o  contain no LEHR wasfes. - .. Thp.f&f@.rg, drums which 

i.:::-.. : . - 
may contain LEHR wastes are being stored on >I.&!~ai&hr&~h -. ..... which any 

. '2%". 
.:..::I 

waste releases could permeate. It is possibk&~$~@$%lui&k . . . . .  .i-.::. ..,...... ..,: ................ ...... which permeate -...... ................ 

through the soils at the Waste ~ a c k a ~ i ~ ~ ~ ~ i l & $ ~ i l ~ m i ~ r a t e  "A:i:.6, _. .... to  Putah Creek, 
which lies about 100 yards south of thg$acii&i.:l.f$@paved areas of the Waste 

.;?qL*G! 2::;;- 
,;.B1-. --...- U::' 

Packaging Facility, although less -+x$m&+3h3;'?he u:::::2sy:2rn:::::. -. .... unpaved areas, are still 
................. ..:I::.._ - ....... ..;:i::' "" 

sufficiently porous as to be s & ~ p t ~ ~ t 3 - t o k r m e a t i o n  u::G::, 
.iiiiiL. 

by hazardous waste 
'.;g:.:. C'.., 

li7l.Y 

liquids. a;. .;. -i:iy .:::, ...... . 
'iii..... 

.?? 
*..".. 

.+::tir 
*.>=. .... ......... 7:si:i:.. .::_ :.. -..- 

Many areas of ... ::.:.. the..!:&stgF@ackaGt"g _....... :.. Facility lacked secondary containment. ..::;: :*.:. 

Numerous 5 ~ - ~ 4 1 $ n  ....._ .. d+ms uii.l'iquid hazardous wastes were being stored in 
.... :::, .t:-. .' 

unbe rmed , . , : ~cu rb l  c:::::P" ..... .... ., a&&. .: ... .,. Also, a number o f  5-gallon containers of 
................ ... ....- .... : :: .::...;, ..... 

r a d i o a ~ i , & : ~ ~ n $ - ~ i x e ~ i $ i ~ U i d  -.... . ..... wastes were stored with inadequate secondary 
r:..;... ,::::.- - ........... :::*.,, 

contain-m&&3?TR'&J$~~ wastes stored in Radwaste Storage and Decay Trailer 
...... ....... I .,:::: :::..... .:.::.. ....... 

I:'::._.. __. _ 
N~b'LvCte ..... ::. e:..... n;?$l provided with sufficient secondary containment. Finally, the 

.:...: ..... .. 
wd&i$kumu~ation ..... areas in the main chemical waste storage building were 

a.:.: , 

not p'it;$ded with secondary containment. In the event of a spill or leak in an .. 
area lacking secondary containment, there would be no automatic means of 

preventing the surface f low of the released liquids to the sewage treatment 

plant drains, to  other low points on the Waste Packaging Facility site, or off- 
site. 



Many wastes at  the facility were no t  properly labeled o r  segregated. Proper 

labeling o f  wastes is important t o  ensure that  incompatible wastes are 

segregated, and that  containers are stored in conditions appropriate for the 

waste contained. In addition, in the event of an emergency requiring outside 

assistance (e.g., f ire departments or  state spill response teams), proper 

label ing assists emergency response personnel in  responding rapidly, 

efficiently, and correctly t o  minimize damage, health risk, and environmental 

release. Many of  the drums o f  wastes stored in the open were n o t  labeled as 
,,:::7 

t o  the i r  hazardous o r  chemical nature, nor  as t o  t h e  initial:: 'date o f  
r....:.:!::!.7 i...: -C .......... 

accumulation, although this is a required part of  the U.C. Da,vis'h.a&rdous .......... ... . . . . . . .  :3 ........... 
waste management procedures. Wastes which have no t  yet;:be~" bulkkd;*are ... .... -i 

for the most part labeled as t o  chemical nature. Wastes in'tha&htiqg areas ..:... I.-. 

are no t  always labeled, and are no t  segregated by w<&.typ2:::'~ixed . . ,  .. .. . . wastes . . 
are no t  clearly labeled as t o  their hazardous n a t u r e ? ~ / ; ? & e ~ i i a l  ..... makeup. 

..:..:.. ........... .-. :. . s 

Finally, hazardous, radioactive, and mixed was'$&-?jn -....... k d w a s t e  Storage and 
.-;.r.- a:,::.: 

. . ,  . . 
Decay Trailer No. 3 were poorly labeled a ? d . # ~ 2 ~ ~ ~ j n c d m p a t i b l e s  were no t  

...* . -.a:;:::::: :::::: , ........... ....... *.-.'. :, ...::;: .....- *' 
.......a .. ........ r:::!:. ..::::. ..... segregated. = .. ...* ...... .. .:_. .i';ii& 

..:.::: * 
nmn .. ....... .- 

-..i-3 .:::~nf , 
,:::.,.,-, -.::::? D 

..:.:;a .... . ., 
:;;Fa.- -.:::= 
.;i".@$z 

.:.A 
.:?GZ?- 

...1-. 

The conditions of  waste storage f#$m*g~te s&age and Decay Trailer No. 3 
. -. : : : *  .:::, ............... __;:;::, " -..--a 

were such that  quick-respons37&ti~:whs ..:a;r. ........ .,::=A Eonsidered necessary t o  minimize 

potential threats t o  human hea%@&iithe ..... environment perceived a t  this 

. '. :.a 0.. 

. . . . . .  ... :ii.C .:.: *.:... ',. 

storage area. EH&S p&nnel ini.ti'if%d remedial activities t o  identify all the 

. LEHR wastes in the:&ile;;;io, ini$ff'te procedures t o  remove as much waste as 

possible t o  off-si~~'dis@osa~,-'~n'd ... . .- *:.:.:.. . . t o  label and segregate all remaining 
..:;_::. ...... . .:...*::::,. I. 

providing ,::.f,xG:E;!., ajl,apprugllate.$<brage .. . .::, ... conditions. 
...- ..: 

..& ............ ..:.:::*::::.. .. , 
e.::, 

..:..:::.a 
-';;XFi- .::";:. 

.* ...... 
*.is::? .:;::;z* 

Finally ..k..~,~:~.. t h & ! & C - ~ b s  Waste Packaging Facility is located only 50 feet from a 
I.::-i ...... ...... ." .... :: 

60;kllokdlt .:...- s"b$ation that services the university. In the event of a substation .... :;a 

fi&?:$&le" Waste Packaging Facility is close enough t o  be a t  risk o f  f i re or  . ..:, .. 
expldUbQ. Conversely, in the event of  a fire or  explosion a t  t he  Waste ... 
Packaging Facility, the substation may also be adversely affected. 

Subsequent t o  the on-site Survey, U.C. Davis and the LEHR have taken steps t o  

correct many of  these deficiencies. An action plan submitted t o  SAN on  

November 23, 1987, addresses corrective actions t o  be taken w i t h  respect t o  

this finding. 



4.1.2.3 Cateqory Ill 

None 

4.1.2.4 Cateqory IV 

1. Improper manaqement of hazardous, radioactive, mixed, and solid,-waste in 

the qeneration/accumulation areas at the LEHR facility. Lack -:::::::::!:!:! af.&kondary -... : 
................. :. . .. ........... 

containment, absence of segregation of incompatible wastes, . ..::.::::.. . .  iriadhquate ... 
,.,;;ii9"- ::.. - 

labeling, and use of inappropriate containers in waste =:;.A acwmllation'*'dfeas .... .. .: ::.a -*:;;:4, 
used for temporary storage of wastes could result in the r i r e ' 8 $ B a i : b g ~ a r d ~ ~ ~  ....... 

*.::::.. 

or radioactive constituents in the event of a spill, . ~ ~ ~ j n . , r i s k ~ ~ . . , i n d i v i d u a l s  ..... .! ... .. ., ..::.. -:'.... ... -.. 
. . . . . . . . . . .  handling waste containers. . -, .. _.... A,:::- .::: .:. ... .. ..-. 

c;::.. . .;:.'-- ... ,:. :. ._ 
.::::: ... ....:. ..... ~z;.. . 

.a::&?. -... 
a==*. 

. ::.. 
a. --... .: .:. 

: 4)bi:r 
.L.:., 

.i:i:i::::-.i::z._. , 1::::::. 
c:... .  

Wastes are generated by virtually every r e ~ e ~ u @ ~ ~ a t i o n . a t  ..i......... - ....... -... - ..-- ...... .. .__: .. . the LEHR facility, 

and are accumulated in each laboratory t%de2&.ng-;fiipped to the U.C. Davis 
a&!* ,::>.;., . u::::: -....a 

Waste Packaging Facility. Wastes are g&mG$hge&n solid and liquid forms, in 
...... d::$:*:r2? , ,  : - 

individual containers i n c ~ u d i n ~ ~ e ~ @ * & ~ ~ k ; g f  varying sizes, sample bottles 
( 

of varying sizes, 5-gal Ion pl$&iF ...... ?$ibijys,"dry E:iii:. .....,.* waste boxes, plastic bags, 
packages, etc. Wastes are rem;&d .;?, a m  the accumulation areas when a 

researcher informs ~ . $ ~ ~ a v i s  ..:: ,,. E H & S ~ ~  the need, and are trucked to the U.C. ........ . . 
.I:... 

Davis packaging fac&$y o$&=Lfis{n campus. . :.., 
r :;:.,- ..:: :: :*.:.. ,. 
:.:.. . . .  ......... -..... ... .... ....a 2. >. ... .+:..( &,. 

, - ... 6.- 

-. .: :.. ..- . .  ..... . .... .,:,:?, .:;:::::* 
*:;: .:. ....... 

Under Calif.omia ..? :::i:r-z.;. .... and ........ ~J?&-"hazardous waste regulations, small quantities of 
.::::;a .... .:;;;;:.li::Li: ' 

hazardoq&&ades ,.:.._. .. (i.e-;.dp to 55 gallons of hazardous waste or up to 1 quart of 
-...... ..;:ii::ir: .,., =:::"l:.-l.:ir "::::::' .-... 

acutelg-har+($o'd3.&aste) dl.i:- ........ may be accumulated at the point of generation for 
.*::;:::--. ,....- .::::::a 

up;&6 .. ::. 9baayZrovided that incompatible wanes are segregated, wastes are 
-:.i::.-,. ...a;.:v. 

~abekifas ..::. .. to chemical and hazardous nature, and the accumulation containers 
used..$~k;appropriate for the waste material and are in good condition. -.. 
Although secondary containment is not required by EPA regulations for these 

small accumulations of hazardous wastes, the absence of  secondary 

containment results in an increased potential for spills to be released to the 

environment. Secondary containment is required by U.C. Davis procedures for 

liquid radioactive and mixed wastes in any waste accumulation area. Waste '1 

accumulation areas at the LEHR were frequently deficient in that secondary 



containment was not provided, separation of incompatible wastes and 

materials was not always provided, labeling was poor, and on one occasion 

solid wastes were being improperly disposed of. 



4.2 Toxic and Chemical Materials 

4.2.1 General Description o f  Pollution Sources and Controls 

This section addresses the  acquisition, distribution, and cont ro l  o f  t h e  toxic 

chemicals and materials present a t  the  Laboratory for  Energy-Related Health 

Research (LEHR) at  the University o f  California at  Davis (U.C. Davis). The focus is o n  

practices and procedures used by the facility t o  ensure that  toxic materials are 
!.';'-. 

stored, used, and controlled in a manner tha t  safeguards against - uqrehrained .. :.:.:::*.: . . : 
-=. . . . . . .  ........... 

releases t o  the environment. The materials covered are polychlorin,~te8bi~k.enyls ........ . .: -:::: . - ............... ......... 
(PCBs), asbestos, pesticides, laboratory reagents, and bulk chem&trs *>-..* (iedion"dides ".:. .. .. .- .... ...... . . .  ..:::::<.. 
are discussed in Section 4.3.2.2). ......... ,..:. .: ;..i::l..':,.:... < :  .... . . . . . . .  ....... ..... ........ .y-.. 

1. - 0  

2:- .. - ..... 
a:;:;:;*;;;:..:.s. 

s.:. ., . ... .. . .  
.A::: . . . .  .... ... 

-. . '.V. ..- , . .  , .. , . ....- -:,:, -.. 
. . . . . . . . .  4.2.1.1 Toxics Manaqement . . . _.:::. ...::- ... .-. . . .  _.-.. ._ . -. ,- .::. . ,:.:...: d . . .  - 

I:. . ......I .... ,:.:::-* . 
C::.. .. -. -... 

a::::.::. 
..... .. :. ..... -.. . .->-r.. *:.i.:. a,. .'.I . . . 

The overall policy a t  the LEHR for  toxic mate r i8 ( f%f@orage,  - ...... , . .-. .......... and disposal is ..ip::::.* 

established by the U.C. Davis Office o f  ~nvir~n*&nt&%+ealt~ .i:i.- .... and Safety (EH&S) and 
w:-. -.-,.' -:::- -...... 

the campus Fire Department. This policy'@%di&&y ..... -... gdministered by laboratory 
-.;+..- -.::F.+?- .:::::- 

supervisors and project principal i nve~ fy )a$~~ , '&hd  ...:::.. ..:;.: .... A:.::! ;d;npliance is monitored by the 
( 

... ... -... -. -..... -;:3. -.I.;-, -p- 
EH&S office. %.!:.:a 

c:..:.? 
.::.::. -...... 

E9:ii.. .. 
-.: . . -:. 
*__:.. .: ...:. -=;!, 
ii.: - fi:i.i. 

=::: . -::::. -.. ...... .:::. .. ....... 
A::.::: . .?. 
.:.:. 

F;.:.I> 
a,-::. 

4 

a , ,  ....... Procurement -:.. ...... .. ....... ....... . . . .- 
....... 2'. . a:::.:. . - . . . .  .$si"i' 

.!... :a' 
.: .-. ...... ..... . . .. . :::.,- .- :. t. .'. .- ... .-:;;:.. 0. 

Most hazardous subs&ies.jwocu;'ed . - -.. by the LEHR are laboratory chemicals. Other 

purchased rnateriais.us&fdt ~~N$.'-LEHR include janitorial, building maintenance, and .-, ,a-- . ., .. '--: -: 
office supplies~'~o~rrionlyyused acids, bases, and organic solvents may be ob ta~ned '..... 4.- 

f rom the main'c&~pis::hntral stores warehouse. Project-specific chemicals are 
= -- - . . 

ordere.d;&r&h . . . .  &;.LEHR Business Office. These orders are made by mail w i th  the 

order dambc'd wi th  a request for copies o f  Material Safety Data Sheets (MSDSs). 
'. I. 

Personnel w.hQ place orders by phone are asked t o  request MSDSs and repeat the -.. 
request when the phone order is fol lowed w i t h  a wri t ten purchase order. 

Inventory Control 

Chemical and radioisotope inventory control a t  the LEHR is the responsibility o f  the ( 
laboratory supervisors and the project principal investigators. EH&S requires that  



an inventory be maintained fo r  all t he  hazardous materials stored a t  t h e  LEHR. This 

inventory, which includes t h e  name, quant i ty,  and  t h e  da te  t h e  mater ial  was 

received, should b e  updated a t  least once a year. Researchers are therefore 

required (LEHR, 1986) t o  examine the i r  stocks o f  chemicals/radioisotopes a n d  

dispose o f  old, outdated, o r  unnecessary materials. However, several instances were 

noted where chemicals had been stored fo r  several years (Room 1 lOA/Bu~ld ing H- 

213, Room 301/Bui lding H-218, R o o m  418/Bui ld ing H-217, a n d  t h e  Decon  

RoomIBuilding H-294). Part o f  this problem involves orphan chem~cals tha t  are le f t  
: -, 

when projects end. Generally, projects d o  n o t  have closeout funding fo-di ipose o f  
' ' ' - . 

chem~cals, and n e w  projects rarely need all  t h e  chemicals r e m a ~ n . i n ~ ' - f r $ ~  t h e  
*' 4 - - " ., .- '. 

prevrous project. .' .. , ; . I. .: r . 
6 .  

, . 
. 7 . . - .  i -  -.. - .#.- . a '- . . .. ': :.. .. . - . - ldent~f icat ion o f  Hazards .- . *... . , '.. !. . . . . : L - ' . . -  , . ,... . . . . .  ..... .. :. ...... *::: 7..  . .  :-.. '-.. , ..:.;:. .. . -  

A t  the  LEHR, employee access t o  hazardous substance 's l i~~for~~~~on ' is  .::+- accomplished 
. . .  

primarily through a Material Safety Data Sheet -=- (l$@Q:@.ugrdi. ........... . .- _ ..... The EH&S off ice 
..:... iw 

requires tha t  an MSDS b e  provided f o r  e ~ c ~ ~ ' h ~ z ~ # & ~ u s  ........ i u  bstance used i n  t h e  
.?%A, ..::.:?, . 

workplace. The MSDS lists toxicity informati* ...... fi&-Inggility and explosion hazard 
::<-~34~~ .<:::;* 

G::: ..., . .:.:::, .:...... 
data, handling precautions, and procedqra~$tod.~yse . . . . .  ..:;::.. i n  case o f  spills o r  contact. 

............... ...... ." ..a:-- -"- 
Original MSDSs are received by t h e " & ~ ~ ' ~ ~ r i h e &  ....... ..:..::. ..... u Office and are kept  i n  a master 
file, while copies are sent t o  EH&S and -G@<;erson ...... w h o  placed the  order. A user's 

f i le is maintained i n  each l&oratory. ... .TG% f i le consists of a prominent ly labeled 
$. 

binder kept in a l o c a t i o ~ f t c e s i ~ ~ k  . . . .  . ..:: ..... ...... _ t&li : : .. : . , . e*ployees o n  all shifts. Each employee is ....... notified in writing *&$$his file. 
.<::.:./ .:.ii,i., ... ........ ............ .......... ..:::.:a 

;. &. 

-...A ......... ......... .... a::::::::.:. - . ::::, .!.:?.:' :: .... l ....... 
,:;:<?*--':;:?.? ..... ......... ..::!;s%;,;:;:' 

Training f o r  . & ~ i s ~ h e ~  .: .::- .!... +s.,- & d i k i n g  with hazardous substances is p rov ided  by  
-<:=::. .....:.......: !!..- 

immediate.s~pewri~-tF&hg .... i ...... : .  . ... t h e  guidelines established in the  LEHR Safety Manual  
::. - ...... .- :;, ..... ..... ........ ... :::. ... :::., (LEH R,..l:$36) i . ..... ..- 

* 
. . - > ..... ... 

4.2.1.2 ~ 6 x 4 ~  Chemical Storaqe 

There are three general classes o f  hazardous substances stored a t  t he  LEHR; reagent 

chemicals, maintenance materials, and diesel fuel. Miscellaneous lead materials, 

stored o n  an uncovered pallet, were  found  in t h e  Cobalt-60 Irradiator f ield. 

Exposure t o  the  elements w i l l  eventually cause lead t o  be leached f rom these 

materials. 



Reaqent Chemicals 

Most reagent chemicals are stored in laboratory satellite areas. These areas were 

reviewed in the Main Office and Laboratory (Building H-213), Animal Hospital 1 

(Building H-219), the Pathology Laboratory (Building H-217), the Cellular Biology 

Laboratory (Building H-294), and the Toxic Pol l~tant Health Research Laboratory 

'(Building H-299). In general, the housekeeping was neat and orderly,and ,::::- the 

shelving units were stable. However, some chemicals were not rnarked'!&ith the 
T ..:;;;:::!.!,*.:, : 

-C ... .. .................. ................. L 

date received and others had been stored in excess of several years. -A*- 
. -.... _... :. .::. ::!. . .:.:::::.:.:.. ............. . . : : .  

,...::;,a:::::::& 
...., 

";::;;, '-;.:,::. ..... . . . . . . . . .  .... : :  . . . . . . .  .... .:.:..a ... .;:;;, ..:. - *::::.* *.:>.. 

Bulk reagent chemicals are stored i" Rooms 504 (solvents) ;~&~g5::$~cids) ...... , of 
Building H-290. Storage problems were noted in both ro&%$;:-.ln ......, .:::.. :. ~ 6 a m  . . . .  505, bases 

* . .  ._._ . :. ... 

were stored next to acids; however, the bases ~ e r e , r e m b $ ~ d ~ ~ . t o ~ - ~ a ~ ~ u s  ......... central 
.:.:::I . .I 

*ores and this was verified. The floor drain, which cl<ads ..... ;&&he .... # iampuS sanitary - -. 
-?.Z& c ~ , - ~ , , ,  '-!i:?. c:.::. 

sewer system, can be a conduit for spilled contamtqw&j$17te _._ .... 
-: .........._.. shelving in Room 504 -.- ..i - ..... 

is bent, not bolted to the wall, and does .;if- n.~t"~$~e*&k~ =::::.. <;barrier to prevent the 

solvent containers from falling off. Also, t&$iy 3&4-l%6r container of ethyl ether .,. ?.=ic.,:e;,,- wc.!E. 
stored beyond the maximum 1 -year (a*$"g&&$*%&ui'iement) xi:;:::. ........... retention time. Ethyl 

s::: ;;:. LC;::::::. c:::.. 

i 
,::::, -.,:;t 7::;- 

ether can react with oxygen in th24i;r iTzz::.! t&hh a.i!- Bn unstable peroxide which may 
explode if disturbed by heat, shock, or #$e;tro;F 

4:::::: . !?. -....a 

c.:::: 
i=z. 

a:;;:::. 
a'::, 

-!ti:::. ......... .::: :: . . .- ....... 

Until May 1987, bulk ..... cb&i~al?'(*~$ti'~, . :..._.:.... . ethyl alcohol, formalin, kerosene, wheat 

oil, and chlordane) a&~'p,&ibly . - kli'kr chemicals were dispensed from containers 
..... ::. .s::: ... ........... ... 

stored at the b u ~ ~ ~ h e r r i t q l  . .,.:: .- ......... .... dis&irsing area in the southwest corner of the site. The 
,.::::;a u:;:, , .. ::...-.I... ..a !.?i,. 

area consistedfi$f a.ni<apen%ided, roofed wooden structure that did not have an 

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

\ 
the stored materials are essentially exposed to ambient temperature and humidity. 



The paints especially appear t o  have been stored for a long t ime, a l though there 

was n o  excessive surface deter iorat ion o n  t h e  containers. Also, t h e  Shop foreman 
indicated tha t  materials n o t  i n  rout ine use were disposed o f  periodically as per U.C. 

Davis Fire Department regulations. 

Diesel Fuel 

An underground diesel fuel  storage tank, located behind t h e  Toxic Pol lutant Health 
Research Laboratory (east o f  t h e  emergency generator), is t h e  only  st~rage'v~tank a t  
t h e  LEHR. Information (tank inventory 4-30-87) o n  this tank  is  listed be@w.:.: ':. 

.- b - *  '. - -  . 
..... - .  

. . . . . .  . . . .  . . . . . .  ........... 
..: .*. ... . . . .  
.:, - I . .  '. '. . . . . .  :;- ' .  .. ,4 

Age -- Installed 1981 . . .  .* . . . . .  , . . . . . . . . . .  .; .... - - 
. . .  ... Construction Material -- Fiberglass ........... ......... . -  

-::::.*.:.. 
.- . ....... . . . . .  

: I .  . 1. . ...- . - . . . .  .; ....* -.i.... . . . . .  .. Capacity -- 1,000 Gallons ., . ... . 
. . 

. . .  . . 
I._ . . . . . . 

*,.. -.. . . . . . . .  Tank Contents -- Diesel Fuel . . . . . . . .  _:::, .::. . . . . . . . . . . .  .-. - :..... ............ .- .. . . . . . . . . . . .  ...... :.. , :, ._. . . ..... . . .  . . .  History o f  Leaks -- No Leaks ..:..:.?. ......... .: ........ :::.. . . .  . . ., ., 
. . . .  

Tightness Testing -- 10/20/87. Passed (ddg$*e.*ikel&d .............. o n  t h e  site) 
.;;:::::J* 

Inventory Mon i to r ing  -- Dipstick. ..:. \?l&'kIy ... - ... (&$,exte~nal ....... leak detect ion) 
: . -r+- 

.,.:..- ... i:::. ........ .....is ...... .... ..:::?. ..... InspectionSchedule--Annual 'K&!* -"."* ..... .:.=!< 
...... : ..:.:* 

Extern a1 Protection -- Single @al;lk:l.,-::'".-'i!;, ........................ 
'2' 

"::: ..v..... ..: ...- v"-:::3:5 -::::;-. 

Usage -- Fuel f o r  t he  ~& i :  ........ ~bi [@dnt '#eal th ....... Research Lab Emergency 
*:::::?, ........ 

::- 
.:::..:. 

....- .... . .... ........ Generator ...... 
i.::::. 

..::::. * -.. ...... ..:::.* ....... 
.;:.::7, . 'r ..::::+ ....... .:"::> .. :. ........ -::.::;.. 

Normally, t he  inventory ....... .ntcnitt$rjng . . . .  ..::. m'ethod . .  (dipstick) is n o t  accurate enough t o  .....  ..... " ..': .- 
detect a continual ~o+-$dume . . . _  . l e a ~ ~ . t l o w e v e r ,  since this t ank  is n o t  used t o  dispense 

fuel, there is ........... ....... insufficie&;?.r$&nt&y . ..::::, 
.... :..i- 

turnover t o  mask such a leak. Also t h e  age o f  t h e  
i:::::::::. ...... - ... . 

tank 981) lesre~rfhe prb6=wfity of a leak .. ::, . . . .:.::: * . . . . . . . . . . . . .  ...... ....... 
-2::;;:. .<ic;::F:;- :!:;,&- ." ... -:: ::*" , ............ ..- .... ............. -.: ............A .. ....... ........ - . .- ... ::::. ; -* 

..:;::::,;:::,> 

4.2.1.3 ....... ,.::z.;~ojkchi&inated Biphenyls 
.... : .. 

::, 
.... 3 .  

a.... ..... ........ ..... . . . . .  . ": ... .! .... ::.' .............. ; . ....... :....* - .. . . . . . .  
There is "'&:&B ........ electrical equipment (i-e., equipment containing greater t han  500 

p p m  PCBs) o;d~B-contaminated (i.e., greater than 50. less than 500 ppm) electrical 

equipment  a t  the  LEHR. There are three transformers mounted o n  concrete pads i n  

a fenced-in area adjacent t o  the  Shop (Building H-212) and in fo rmat ion  o n  these 

units is presented i n  Table 4-1. There are also three pole-mounted transformers, 

located just outside the  east boundary o f  t h e  site, which service t h e  Cobalt-60 

Irradiator Building. The dielectric o i l  i n  each o f  these transformers contains less 



TABLE 4-1 

PCB ANALYSIS DATA ON THE LEHR 'TRANSFORMERS 



than 3 ppm PCBs. A l l  the PCB analyses were conducted by the Environmental 

Toxicology Laboratory on the main campus. Finally, there are approximately 12 

one-quart cans of hydraulic fluid (dated May 1974) stored in a metal shed just west 

of the Shop (Building H-212). EH&S will arrange to  have this material analyzed at 

the Environmental Toxicology Laboratory for PCBs. 

4.2.1.4 Asbestos 

.. 7 ,:<:<,: 

The locations of asbestos-containing materials at the LEHR are given in.the:facility , ,;i;:x:E., . 
,, ........ - : 

Asbestos Su,wey (UCD, 1980). Table 4-2 list these locations, which werq . .::!:.,.:.- s-artrpted . . .  and . .:. ...... 
::., ........ . 

,.:/::a L )  
. . . . . . . . . .  . . . %. ........ ...... ....... tested under the direction of the U.C. Dav~s EH&S office. ;.,:LC .L:i+i i i .  . , :, . . ., ...... .- ..= . . .  ..... . . . . . . .  ............ :- - .._ -, ..:+-:: ;.., S.:;'' , - . . . .  . . . . . . . . . . . . . .  ....... ... .. 

..A:::. 
: 

Lagging, ceilings, and walls were sampled and analyzed f,6'&sbest&:but . . . . . . . . . .  only the 
..:;, . a. 

. v . . 
lagging tested positive (i.e., 15 percent amosite in e a c h ~ c a s e ~ ; ! ~ h ) i d ~ ~ i ~ ~  .. ..*:: . . .  .::i:.- in Animal 

Hospitals 1 and 2 was inspected and was in excellent c&$ditio'h~.~okever, ..... ........ a section 
.-*.. .;::r-* ,.= -...--a . :::. 

of loose asbestos (approximately 1 foot) and '$'~;&ai&~. -.;.,.~:~:::::,~::~:~.; ofi abandoned pipe 
...-* :.:*a 

(approximately 20 feet) covered with asbestgsaQi&&qas .... _.--. ....... . .- 
&served adjacent to an 

air intake for Room 204 containing the me$#&nici&@q"$ment for Animal Hospital 
...... -.;=*?!- ' .::.* ' " 

.ris. :it;? .:.-:::. 
1. Although the asbestos did not appeq$;gMble;jt ..-.. .q-z::::. .-.. $ill deteriorate with age, 3nd 

..... ........ ..;:;i:& -z:== 

could enter the air intake and posei$kes$f3~tb'ry ...... ........ threat to building personnel. No 
removal program is planned at the LEH;/I$~~ .:i::r. tC6 remaining lagging material. When 

..... A 

necessary, sections of  . ::. asb'&tos-contai'"~ng ... materials are removed during . ;;;z.. ....... ..I..... 

. 1 

maintenance and repairopkrati~js, ..::::;, ;.:!..-;-' 
.! ,:;;;;- . ;:::a::.::.. ............. . :::.. ... . .- .. r!.  

. ::::::I .., . . .  'i;*$. . : : $  
L... 

.:.:.:, . ' ' ....... ,;;;z?, *":..::is- .'. ....... : : : :  ;:. ... .......... 1 ... .;- 4.2.1 .5 Pesticideq,, .-::::c .... ..::.;:? 
: ; ; ; : a  .,;: :. ...... .. ,.:. 

a '  .:.: ...:::,.!i;::;c' ..::.:, :::: ;, .......... (::::. ...... .;is: n::i+ ... ....... 
-i;:;xz. .,+;;:?:!-.. 

The pest ... i:.i.iii::.:. mar(agefi6irt'$;hgram ..... at the LEHR is conducted by the U.C. Davis EH&S 
.:.::::.":.. :. 

office, &Eh:kes '$&ticides for insect and rodent control. Herbicides are not used . .:. '.:.ii. ... . . . *  -:. ..:.;' 

and we&$ibtitrol ... :. s consists of periodically tilling the soil. Pesticides used by EH&S are 

stored on &&main ... campus although a 1-gallon can of pesticide was observed to be 

improperly stored in the Shop petroleum, oil, and lubricant shed. EH&S selects the 

pesticide to be applied and requires written authorization from the person 

responsible for the premises before using any chemical in or near a main campus or 

LEHR building. 



TABLE 4-2 

LEHR ASBESTOS INVENTORY 

I build in^ I Room I - I 

I Animal Hospltal 2 (H-218) 1 30 1 

3 16 
Animal Hospital 1 (ti-219) 2OOA ..- 

2000 ; ..... ::. 
: ? 

200C -..;:-;;::!.: ............ i... : 
-Y ................ ....._... : . : : . ....,,. % 

-..a- -. - -. : 7.. .......... 203 -.::;!:..:.: . . . .  ._ ..%. 
Y -. 

-. . 
0 4  , '  . .:/:. ::i: ..::,i. 
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A t  one time, chlordane was used for flea control in the dog pen areas but there 

were no site records readily available to determine when these applications 

stopped. For more details, see Section 3.2.2.3. 

4.2.2 Findings and Observations 

4.2,2.1 Cateqow I 

...., 
q::::. . .: :. 
.... 

None . . 
,..--;!-:!..: -: - \. ......... - .' ....... ...... . , ;:, ': b. - . . .  ..... 

_... ".. . . ........... ... . i:.:.:: : . 2.x. ............. ,:,.:: .*-..<: . ... x. 
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..:::i* .... ..:::: :.:+$E ...& ..:..: 

*<& ?:!;,,. :::;;ii;;:-! ..?, .. - .......... 4.2.2.4 Cateqory IV " S O  .::::I. 
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E. ..... .:..::r. ....;;:! ....... ..::.:a 
...):. b..... . .:;:*:, 

1. Improper storaqe of asbestos. &&ti& of loose asbestos (approximately 1 
-:;:*a 

foot) and a section of ahndoned .::, ::a .... $ve (approximately 20 feet) covered with 

asbestos lagging ~& . :::. o'&eTv.d?&ijacent & : . .  t o  an air intake for Room 204 
....... . .;:::a>.:::,- - .......... , 

containing the G&hwcal .:..:, , e'qciipment for Animal Hospital 1. Although the 
....... .;:;-x, .::::.::- 

...:..:*::::, j' 

asbestos d i 4 : w t  -c2:iz:z..:=:::- appear,..f$kble, .... it will deteriorate with age and could enter 
...::r,. w::::. . ....... .::$ 1.i.. :;i;p* 

the air intli;Ke ....... q& ..... p0Sq.a' respiratory threat to building personnel. The section 
..::=:a ......., .: .... :aA. 

of a s ~ t O ~ ~ ~ ~ ~ & i $ ~ ~ : - h a s  been removed since the completion of the on-site 
....... .... :;::.::.:.?:. 

..:::::-% ..- 
. . 

.... . . '. ........ s: .:::, .. s&&. ;,.:,; . ...... .?::? .:.. ..... , ... ... ii. e.. :.. .... ...;.** 
............. :; . .::::::....::: - ......... 

..:;:.::: - ........ ..:::: 

2. ~m~rd.&r  storaqe of toxic chemicals. The following examples of improper 
..- 

chemical storage were observed: 

Chemicals are stored beyond their useful shelf life. A 4-liter container of 

ethyl ether in Solvent Storage Room 504 has been stored beyond the 1- 

year EH&S-required maximum retention time. Ethyl ether can react with 

oxygen in the air to form an unstable peroxide which may explode if 



disturbed by heat, shock, or frictior,. Also, some chemicals in Room 

11OAIBuilding H-213, Room 301/Building H-218, Room 418lBuilding H- i 

217, and the Decon RoomIBuilding H-294 were not labeled with the date 

received or were stored in excess of several years. After the on-site 

Survey, the can of ethyl ether was removed. 

Bases were stored next to acids in Acid Storage Room 505. Also, a 

flammable reagent (toluene) was stored next to a corrosive (hy$rochloric 
acid) in Room 514lBuilding H-294. Both situations were cwr,&ed -.c::::..ii:. .!.... and 

...... ................... .................. ............. -... .?. ..... verified by team personnel. ............ . : .. :::? -. 
-...".. -7:: :... -.. 

..::::;-:;::::::; 
................ . . _ I  . . . .  

.r:: :;a =;::::, . . :., .... 
..Yi:i- ..... ..... .... .i':;;. .... . ::, .... .;{;:? 

.:7::.* ._.. _ _ _  I.::.:. 
c:::.:., ,,::::,s 

The floor drain in Acid Storage Room 505, which lead;S;<ai%$W.y to the 
2:- r.:.::.. ....... 

*. . : ........ - 
sanitary sewer system, i s  a potential cond$&:::f.pr csqtaminants. 

.:., ._.. -. . . 
Subsequent to the on-site survey, the floordrain'&as$ed!eddd .2iii?. 

-::;:: 
&.. :... - 
.::.::-• .,__.a 

a::::.: 
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.::: . ---;. ..:::. 
4::::- .... ....... 

,:--g ;r:zz,.,, c:*?;;?. a::.::. 

The shelving in Solvent Storage Room -.- -....., 3Q&i:a-&$inGt ... ..... bolted to the wall, *":.. c::::.: - -...... A 

and lacks a lip or barrier to  preve.gt z&b$ai?tGTs frGm falling off. The LEHR 
e.2- 

z::.;;:, .=::::;, 2:;:::. 

has indicated that the shelving #&!b&&re$aced following the on-site 
-.:z .:::::r +&- ik.:,a ;::.K4ei;;? ?...... 

*.;a 

Survey. %~:::~~::::::~z:;:; ........ -KG?!- ......... ... " - .... ..... ..  ':;;3.". .+.. "" ? 
;:, ,;::::::: 

( 
.... =::::. ; .  : -::'- .;:;::.* 7 :.,:.. g:::... ....... 0 %:is. 

.iiii:: . Y::':. "...7 

A 1-gallon can of ~obert 's 'F&-~iz~~esticide +:::". is improperly stored in the 

Petroleum, Oil .a$4ubricant ....... .,..... r6ed adjacent to Building H-212 (Shop). 

The pest ..... ma&~em~<t;PPr6d;am ..:; .. :...., at the LEHR is conducted by the U.C. - ...... 
Davis ~~&~;~6~f f i&~: -whi ;h"~tores ..:::::. .::: _ pesticides on the main campus. If left in 

.......- .. ;:, 
i:::::.. _., ,.:- 

the ~tad-. .... ;: :..-. .. #... theji:yn~&ll . ...- ... :. .. deteriorate with age, increasing the risk of 
*:::::;a c;;. .., .:.:z:-:::::~. 

co&,&ht Subsequent to the onesite survey, the pesticide was 
a :..,.., - ...... ""::* ... 

e::::;:. ... .-;::~;::::;:':.. .....::: ................ :..- ,*.Fern oed. '-':..=2$. 

................. ... "::::L+G.;.. .- <:. ...... ....... ........ 
-,.;-;;;;id .::.;.: *.:::::. ........ 
.;:. I' ,:. . .. -::::., 

... ::. .:. ... .:::::. 
-. ...- 

....... .. . . . . .  ;. . .:::: : i' 

3. 1mbi6per storaqe of lead materials. Miscellaneous lead materials are being 
. .  , 

stored.,+ an uncovered pallet in the Cobalt-60 Irradiation Field. Weathering 

effects may eventually cause lead to  be leached from these materials. 

Subsequent to the on-site Survey, the lead was moved to an indoor storage 

area. 



4.3.1 Background Environmental Information 

Background radiation in the vicinity of the Laboratory for Energy-Related Health 

Research (LEHR) at the University of California a t  Davis (U.C. Davis), is composed of 

both natural and man-made sources. These sources include cosmic radiation, 

natural radiation from the ground, radionuclides in food, drinking wate5jand air, 

and fallout from past atmospheric weapons detonations. The most -,u..::...iii!.i rign".&cant +. . : of 
............... . . . .  \ 

these sources is exposure to the lung from background levels of radon. 'iRe:annua~ 
:.. ....... :. :.. .... ..,:;; ;; .... ;;:.:. 

average effective doie equivalent (EDE) to humans from np~,utal:;backg$'O'&nd , .... 
....... - 

radiation in the United States is 189 millirem (mrem) (EPA, lg '&c$~~~' i~iS.dose is 
...... .'!.. 

detailed in Table 4-3. The estimates in Table 4-3 were derive#.;Qsing .. ., ;h).approach of . : r  -. . - .  
. . 

the International Commission on Radiological Protection ....: :.. ( l ' C ~ W f . i ~ i ~ ' . l ~ ~ ~  L ........- . Reports 26 

and 30, which allows direct comparison of the dose 'g+vai'&t . . .  (DE) for different 
i ; .  .::::A 

.::i:::::i::-:.:. ..... 
organs. About one-half of the annual EDE . is .- ami,bk&;)e* ...... ta the inhalation of 

*::::it -i'-""l -.+ 
radon-222 and its decay products. Previously. C::iif. $&ptci$Stimates - ..... , ... ...... .., - of the background 

dose did not include the radon contr ibut i '~~yn$.&er~set  .-.. at about 100 mrem/yr .............. . ...... ."+. ,, - - . . :r 
.+%"7 .::;::;, *:::?.a 

.: :. ... .... " ......... ...... . - 
EDE. - .... ...::... u;i=:,::::. .:::, 

-:;::: :==: :; :,:: .z:z;.::;.%, - "::xw::"::::::. ' " '- . . .:. ........ ,::= ....... -;:.;?- .'< :;;+, --;;:.* 
.:::% .....- I ........ ....... c:..:;? ......a .;;::::. ....... .;::.:a 

..- ....... .;:.:::. ....... .. ..:::Fa 

In addition, the U.S. Environmental ~ r ; t & i d n ~ ~ e n c ~  *..... (EPA) reports on a quarterly 

basis background direct penPtt.;!ting . . . . .  radi:son exposure rates, including those from 
... ,!.'..a. 

cosmic radiation, for sej&fed ....... i&;i,a$'thr.0ughout ........... .... : , the continental United States. 

These background di& .... ::. . . . . .  pe$etratfr& radiation exposure rates do not measure the 
........* ;,$ . . ... 

contribution attrjbpsabf&3p ,.:;::.. %;.::. ..... - .. .!?$ic"inhalation of radon-222 and i t s  decay products. 
..:.:::.:::::a' 

The latest ava$~bl~;~~kata'"afk . :.;::.. for the 12-month period from October 1985 to 
-;::;:.. ..+ii;::$i5- 

~e~tembeg~;]-q86':i."EbfF":fhi?period, r..... . ............. .... -. .... - the EPA reported background direct penetrating 
. :::;;a . . :., ...a 

radiatip$;Gxpasur>;$tes ....... equivalent to annual doses of between 134 ? 42 mrem DE . .:.: :.: :.. 

in ~envei j~d lbrado,  ,... ..... and 61 2 55 mrem DE in Orlando, Florida. The annual dose for 

the same &i,od was 63 255 mrem DE in Berkeley, California. The average 

measured external gamma exposure rate equivalent to an annual dose a t  the 22 

locations monitored was 92 2 39 mrem DE (EPA, 1986a, b, 1987). 

The U.S. Department of Energy (DOE) establishes radiation protection guidelines for 

its facilities. Radiation standards for the protection of the public in the vicinity of 



TABLE 4-3 

AVERAGE ANNUAL EFFECTIVE DOSE 
EQUIVALENT TO HUMANS FROM NATURAL 

BACKGROUND RADIATION 
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the LEHR a t  U.C. Davis are given In DOE Order 5480.1A, Chapter XI, as amended o n  
August  5, 1985 (Vaughan ,  1985) .  These s t a n d a r d s  a r e  based o n  t h e  
recommendations o f  the  ICRP and the  Nat ional Council o n  Rad ia t~on Protectton and 
Measurements (NCRP). The amended order also Included t h e  EPA limlts f o r  the  

atmospheric pathway radiation dose recelved f r o m  DOE fac~lities as contained in  40 
CFR 61, Subpart H. The DOE dose l imi t  is 100 mremlyr EDE (natural background and 
medical exposures excluded) f o r  all pathways t o  any member of  the  general public 

fo r  a prolonged exposure f rom normal DOE operations. In addit ion, as stated in  40 
CFR 61, Subpart H, any member o f  t he  general publ ic shall n o t  receive a ' l id ia t ion  

dose f rom the  air pathway of greater t h a n  25 mremlyr t o  the  whol&&& or  75 -..-_ - .. . . 
mremlyr DE t o  any organ f rom normal DOE operations. I. .-.. , -. .. . . - I. . - . .  A* 

.:::;:;< . . 
.. ,... .i . .? .>:. .; 4 - . .., . . : . . . . . .  . .  -::.: ..*. ;; I . .  . . . . . .  

4.3.2 General Description o f  Pol lut ion Sources and Contr-01s ......... .- : .  '-; -'- 
.s . . .  ............ ,... :: i'"'... . . . . .  . . . . . . . . . . . . .  . . . . 

...... , ... .._ . . 
" :5 - .  

. . . - .  . . 

This section discusses the LEHR's dose assessments f m t h e  ' ' ~ ~ ~ ~ i d 1 : : p u  b l  ic and the  

dose models and radioactive releases used i n  the  dose - .  .::*:.a. &$$s,sm&s. A comparison o f  
.z,::r:E:::::- -(,., . . .  ::t . . 
.::: =.. ........... ,..-..: .. 

each reported dose assessment o f  t h e  radiological 'e&s.@q$.the ....... a .;L:::s 
LEHR wi l l  be made 

w i th  the applicable standards. The radioaaiy&3gri&iapd -!!!:x, ....... ...... ., controls are discussed i n  
the  appropriate sections fo r  Ai r  (3.1.2), 5&&[3.-22~~ ... :;: -:. sdrface Water  (3.3.2). and  

*:2.-, .;;;; ;:;;;c-, 
Groundwater (3.4.2). Radioactive sourceiinMengw'e'bntrol . .::::....cigeiiii? .,::::, and direct penetrating 
radiat ion sources and  controls af&is-&&ced ..:::.- ?n Sections 4.3.2.2 a n d  4.3.2.3, 

....... 
::- ..... ..:..:A 

, : .... 
:.:3 
... ..::?* ... ... respectively. :::.: 

. .".* -.. ...... . :.+. -. ...... . -: . ::z< 
.:i-:. 

......a 
..;..::. 

. . ... ::.:. ........ . .- 
4.3.2.1 Summary of EX~@~&&!!, ,.:;::::2* 

,. :::.- .... ....... ' . .:;:*::::.,.'- ....... . - -..... ..... :::. ....: :is- r!.  ... ..::.::.:xm 

: : :  ... ,..;. . . . .  

In the  1986 Annual _..... ~~&r&&~;ler)al ...... . . .  Mon i to r ing  Report, t he  LEHR reported tha t  65 ........... 
microcuries of s t ~ ~ ~ ~ ~ $ u m ~ ~ ~ & ~ ~ e  released t o  the  on-site leach field (LEHR, 1987b). 

......... 1::::. ..;::;. 

O ther  t h a n  i&..r&#&g, .;;::.Ti;::; ,:.:: .- ......... i h e  r e p o r t  states t h a t  t h e r e  were  n o  releases o f  . . . . . . . . . . .  z..:::. 

r a d i o n ~ ~ ~ & s ~ n ~ ~ ~ ~ ~ f f - ~ i t e  ....... .... :::: 
t o  air, soil, surface water, groundwater, o r  the  campus 

~ a n i t a ~ ~ ' & v y = g e  ........... :. . syzzm f rom t h e  LEHR facility. The report  also stated tha t  there 
a. ::::: .I.... :.- 

were no7p&inent perimeter dosimetry values recorded f rom t h e  LEHR facility. 
Review o f  t h h a t a  by the  Survey team members did n o t  support these statements 
(see Sections3.1,3.2,3.3,3.4, and 4.5). 

The 1986 Annual Environmental Mon i to r ing  Report states tha t  n o  radionuclides 
were released or  direct radiation values recorded f rom the  LEHR facility; therefore 

n o  dose assessment fo r  the  general publ ic was performed by the  LEHR. Interviews 

w i t h  site personnel ind ica ted t h a t  n o  r o u t i n e  rad io log ica l  e n v i r o n m e n t a l  



m o n i t o r i n g  i s  p e r f o r m e d  f o r  air, soil, surface water ,  o r  g r o u n d w a t e r  (see 
Sections 3.1.3, 3.2.3, 3.3.3, and 3.4.3, respectively). However, rout ine per imeter  
dosimetry mon i to r ing  has been per fo rmed since 1985. Review o f  t h e  latest 
quarterly results (April-June 1987) revealed values above background. These data 
were not discussed o r  interpreted in the  Annual  Environmental Mon i to r ing  Report 
(see Section 4.3.3). 

As previously stated, t h e  DOE imposes a dose limit of 100 mrem/yr EDE, natural 
background and medical exposures excluded, f o r  al l  pathways to any me'bber .. . o f  
t he  public f o r  a prolonged exposure f rom normal  DOE operations. ~ ~ ; & ~ l u s i o n  .. ....... ...... 

made f rom the  LEHR Annual Environmental Mon i to r ing  Report is *..::.a thg t ; jo r - i '~6 , the  ":::;,, .... 

dose t o  the  public f rom operations a t  this site was 0 mrem E&<"'TG~s . . . .  dose x: as .... .L:::::*., .. .:.. ............. 

concluded f rom the  Annual  Environmental Mon i to r ing  Repart, ...!.. weiV&t'ow%e ........ DOE 
&?.-i::- 

l imit. Review o f  t h e  data by Survey team members did n c & $ ~ $ ~ ~ r t ' $ i i  . - . . . .  . conclusion 
, . , ... , . . . . . .  (see Section 4.3.3). ..... . . ,: :;:, :. .?: . ,.-.L,.:::.- i s  

, . .  
... ."':... ....... ...-. - . .  
c:::... . e::::?. .::.:. .. .... ....... 

-:;;-7, 
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Radioactive materials are stored a t  many I&hr&$ies-$milar t o  the  LEHR. These 
..-; , *... ;:;... 

radioactive sources should be no red  i i j"$~&~;8nb;~posted ................ rad  joactive mater ia l  
e.:weL:x.:;;:, -<:.:- 

,::::::a ,;::.::. c::::. 

( 

storage areas. Additionally, thesed&ui~&~.5holit;d ,... . ... b e  listed o n  t h e  radioactive ..:::: ..:: --..- 
c;,.,!. c:=:. '-..., 

.. 
.:: 

v.. 
f :i' materials inventory f o r  t h a t  facility. - ..._... *::... "";" 

.... :.. 
L>:;& .... c:-: : ... li.::. 

.:....>. ..... 

Areas and rooms a t  the  , .._. . .~&id"~here,r&dioactive . .. ....-. materials are used or  stored are 
posted w i th  the  prope.r::&arrlj-ng iig'G:.'~aboratory . - w o r k  is conducted in fume hoods 
where the radionuclid&!~&iil'~curi.e ....... ..... ievels) are kept  behind lead bricks. When n o t  i n  

..*s:. . 
use, these r a d i ~ ~ * i f i i d e s  ::$ Z&?~&i6d ..... i _ in locked rooms. There is also a central storage 
area located i&~%~~~<~h3! t -60 ' l r rad ia tor  ;::::: . ,...r-~+9:::~~.<- Building, which consists o f  a lead-lined safe 
( l o c k e d ) . ~ . ~ ~ ~ i ~ u r f ~ a m c ; ' ~ ~ ~ t s  ..:.::.. o f  miscellaneous radionuclides are stored i n  this safe. 
A mastt$t l is~:df a l l k d i o a c t i v e  materials a t  t h e  LEHR is  k e p t  by t h e  U.C. Davis 

.,I:., :* *.:-::::ta 

~ n v i r o n r i i c d a l  . . Health a n d  Safety (EH&S) off ice. Laboratory supervisors a n d  
principal inv&igaton are responsible fo r  individual project inventories. 

'The tracking o f  radioactive materials a t  t he  LEHR is accomplished through the  U.C. 
Davis Radiation Use Authorizations (RUAs). These RUAs list authorized isotopes and 
amounts, personnel, locations, experimental use, and conditions o r  restrictions. The 
RUAs are reviewed and approved by t h e  Radiation Safety Officer and Radiation Use 

l, 
Committee before they become valid. ~ d d i t i o n a l l ~ ,  a Quarterly Radiation Inventory 



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

lnspect~on of records and storage areas indicated that the above procedures were 
being ~mplemented. However, interv~ews with s~ te  personnel revealed the 
existence of two 300-cur~e cobalt-60 sources In a s~ngle ~r rad~at~on unlt used to 
irradiate cow udders. These sources are currently In Alaska. They were sh~pped 
there when a researcher left the LEHR to work at the Univers~ty of Alaska. These 
sources were not listed on the radioactwe sources Inventory and no dotuments 
could be produced by LEHR, U.C. Dav~s, or San Francisco ~ ~ e r a t i o n s d q c e  (SAN) . -. . . .  personnel to establish ownership or transfer of ownership for the$es~u~ces. . .- . 8.- , : . . 

.: C , . 
Q ..?- . ....... .:.. i ... - .:- .. .... .*,::::.-..;, . - . .  .......... _-, : . . . . . . . . . .  ... ..... 4.3.2.3 Direct Radiation Sources and Controls . .... ..!- ..:;. .- ....... 

i:::. 

.... ..,-.s;;.:. .'.: 1% ... .. -. a- . . .  ..',: ..,, . . . . 
I r I 8 .  

The major source of direct radiation a t  the LEHR is  *.e ..:(::.. ~oti~(ti661ibradiator. The .' . 
irradiator consists of a 349-curie source of cobalt-6Q .L::;-~.~,-- w@& is'&ounted on the roof 

.::::::.;::.:.:..::::: ..,,- ' ' 
. . 

of a concrete building in such a manner as to ... &. p r o \ l i d ~ ~ f k ~ ~ ~ , e n d e n t  ....... ....... irradiation of a 
segment of an outdoor field with a 170-curie -:= e%iyal'&t,sou;ce strength, andlor the 
enclosed room beneath the source. See ~i&&&,.4-~4q <<e location of the Co balt-60 &* :::::.?&s!i?- . - '. 
Irradiator. u;...zi&;:-:.,r -:i-.- 

%->$. -:::.%, .... 
11% ...:,:= y;= -;:::* ....... 

a,...:: ..... ?. .:;:s ...... 
':??i:? ..:=.a .....* 

The Cobalt-60 lrradiator was con~tru&$d:~in:'&e early 1970s. I t  was in use on the 
3% 

outdoor field until October &45. .:.:.::- At tbat'tlme .... the decision was made by both the 
LEHR and the SAN to *a d&$n., .. th1$~~?obalt-60 outdoor Irradiator because of a 

.! [:y ... .: :.. :::: --:., 

change in the DOE exD~sur~-quideiif;es ....... for the public. This decision was made after 
..:;& .!:ix;:;' 

an investigation,:~,th'&~~&~,-~f~&ealed "!GkTz :=Xi:. ....iif,~..Y"cb that no feasible corrective actions would 

reduce poss i~~x&ures$ t ' t he  . ...... ). LEHR boundary below the DOE 25-mremlyr EDE 
..:en 

action ~ev~.dur"i?@$~'ntii)~ed .... ::::.::::.!:. outdoor use. In January 1986 the LEHR asked for and 
.::::~'..... 

was .: . ..::. .:..:. grai;i3ed?Per$$ion .?:' by the SAN to use the Cobalt-60 Irradiator for indoor 
. . 

irradiatidi&f ..... ... :. .. specimens. As a result, a comprehensive operational plan for the 

LEHR ~ o b 6 1 t j w  lrradiator was instituted in January 1986 to ensure that exposures to 
-2 

the general public did not exceed the DOE action level. 

4.3.3 Environmental Monitoring Program 

The LEHR has performed routine thermoluminescent dosimeter (TLD) monitoring 

around the Cobalt-60 lrradiator since 1985. The TLDs measure direct ionizing 



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

Inspection of records and storage areas indicated that the above procedures were 
being implemented. However, intervrews wi th s~ te  personnel revealed the 
existence of two 300-cur~e cobalt-60 sources in a single irradiatron unit used to 
irradiate cow udders. These sources are currently in Alaska. They were shipped 
there when a researcher left the LEHR to work a t  the University of Alaska. These 
sources were not listed on the radioactive sources inventory and no dckuments 
could be produced by LEHR, U.C. Davis, or San Francrsco ~ ~ e r a t i o n s d @ &  (SAN) - .. . '. personnel to establish ownership or transfer of ownership for these.s~urces. - 
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.: C , . . ,.-. . .  .... ,- .:. - ...... - .  .... .,;,, ?!::::.w-. , , , - , . , . . . . . . . . . .  .. -. ...... 4.3.2.3 Direct Radiation Sources and Controls . .-._ .:::- .... .-: :.. .. :::.. 

.- . .  
.'...;-.;. :, ."'. -. '. . . . . . .  , .. '1 

. . . , -_ . . . . t  -. -.. 
. . . - 

The major source of direct radiation a t  the LEHR is &.e ..::::.?. ~6$8(;:66:?rradiator. . = The 
irradiator consists of a 349-curie source of cobalt-,60,~t$ch .i:::_..i:::::.i .- is;$ounted on the roof 

.-.:::::::.:.: .::l;:pr. '...... 
of a concrete building in such a manner as to ... =?- p.roiiidet:n$ip,endent ...... ....... , irradiation of a 
segment of an outdoor field with a 170-curie ":iilh e$&pl'&~sou;ce strength, andlor the 
enclosed room beneath the source. See ~i&,$&,4-.2*0~ tii'i location of the Cobalt-60 

* .  &,*,,,, . :;;;;;-i-:;. .. 1;. 
.i::i:i:::::.:... =; c.yv.z :.:"+xi . Irradiator. - rF -."--.. -... .- 

9 .. ..::i,: ;:. ;;::::::? -.::I" ....... E::nl 
r.:::.? 

, -7, -;' ...... 
.....I ........ .= . ' .::. 3 .:.:..* ...... 

.::2+ .;::iz:, ........ 

The Cobalt-60 Irradiator was constru&t$d.,i"'t%e -....- early 1970s. I t  was in use on the 

outdoor field until October '$85. ..* A t  tba t ime ...- the decision was made by both the 
LEHR and the SAN to sh'& d6gn., th&~~obalt-60 outdoor Irradiator because of a 

.. .-:.::<- . .::::_.:_.. .:.. , 

change in the DOE ex&$ur&guid&hes for the public. This decision was made after 
..,,:::, -.:.:.:;' ......._..... .1. .. . 

an investigation.,by,fh@i:SA~.~;r&ealed ..:-!!!z-.:t:::,.. .. ...... ::, ... ... , that no feasible corrective actions would 
*::: ::.. .::.:., .:::=.-:,:,:a. 

reduce possibl&~6xpojuresl:d'the ....... ................ - LEHR boundary below the DOE 25-mrem/yr EDE 
" :::::.. ..iiifiii!?*-.. 

action .... i:::____: .. leveld, ,u~~@f~&&itued .... outdoor use. In January 1986 the LEHR asked for and 
a::::::.-'.. .. 

was ... !!.?. 
grahfedii@err&$ion ... . . . by the SAN to use the Cobalt-60 Irradiator for indoor 

irradiatidi~bf .... ..... specimens. As a result, a comprehensive operational plan for the 

LEHR ~ob61;<6~ ... Irradiator was instituted in January 1986 to ensure that exposures to 

the general &blic did not exceed the DOE action level. 

4.3.3 Environmental Monitoring Program 

The LEHR has performed routine thermoluminescent dosimeter ('TLD) monitoring 

around the Cobalt-60 lrradiator since 1985. The TLDs measure direct ionizing 



.!I :, 
t :'..? . . . . . . . , 

.-.- 
1 

1 
1 
i 

Cobalt-60 Field i 
i 
i 
i 
1 

0 : :  - . .- ,: .i 
* - . . :.: .,.. >:,--.. 

,:..: ....- "'. 
.;;;:;. ,- a ' 

:: .. . .. 
I. -. . Source: Speed and Badger. 1984 

LOCATION OF COBALT-60 IRRADIATOR AT THE LEHR 
-7 

FIGURE 4-2 
. ~~ 



radiation exposures from natural and man-made radioactivity in the air and soil, 

f rom cosmic radiation, and f rom radioact iv i ty  f r o m  LEHR operations. The 

measurements are made t o  determine i f  activities o f  the  LEHR are contributing t o  

the direct penetrating radiation levels in t he  vicinity o f  the  LEHR. 

The TLD locations are shown in  Figure 4-3. The TLDs are placed and retrieved on a 
quarter ly schedule (January-March, Apr i l -Ju ne, July-Septem ber, October-  

December). The l'LD locations are inspected during the quarter by a health physicist 
from the U.C. Davis Office of  EH&S t o  ensure that  the  TLDs have no t  beenAmoved . . 

o r  vandalized. The Radiation Detection Company (RDC) is the~G&iidar . . .  and 
. . 

processing laboratory for t he  TLDs. ROC i s  cert i f ied and pa&?i@Pates'i.ti;,the . .:::.- 
Environmental Dosimetry Inter-Comparison Project managed b$&e~.@bi~ronmental . . .  .......... .*..: . . . . . . . .  

Measurement Laboratory in New York. The latest q u a q t r J ~  .. . . . . . . . .  ..... reGuits " ( ~ p r i l - l u  ne 
.. .:.;" ...... 

1987) are shown in Table 4-4. Additionally, the equivalent j&&$-djrectpenetrating ,..i.:. 

radiation exposures and resulting dose equivalent ....... a i"eisb".$:k., an "f"  factor 
.-:I.=. 

of  0.96 is used t o  convert from milliroentgen (mil)- ,:z:::l::::.:,:.-- in'?& tc+.$nrem in tissue] are 
.:::::z::::;;:....::::~~-~~;;;.~;~ . 

shown in Table 4-4. This dose equivalent ta=-a ..-. b@$uni;vydduld _..... be received by an 
-.:'. 

individual who  resided a t  the specific TLD .l~.igr~~ ....... %$!:the entire quarter or  year, 
respectively. This type of information was 2&koci@Rd ';i'; interpreted in  the Annual 

...... *.A% ,,,,,,, ;.:.* 
Environmental Monitor ing Report. .............____........... .. .............. ..... r -.;?= 

*:ng ii!i;L ?:: gi$:.:i.;+. 
';::xwiiiii' - "  " 

. ,..::::- ..a:;-, -. 
1.::;:. '?&. .:..::. ....... "ti!iL 

'i::ib .:::=:. 

The Annual Environmental ~onitorini '$e~o'$~enerated by the LEHR is actually an 
Annual Environmental ~umrd$$fy by the digfinition contained in  DOE Order 5484.1. 

Interviews wi th  SAN pe&nnel'?gye3t$that ..:::::;. SAN granted the LEHR an exemption 
,.:::::*:;::: . 

from preparing an ~ / h a ( . ; b ~ i r d & e n t a ~  ....... ........ .:: :...:. Moni tor ing Report, al lowing the LEHR 
.." ". ,:::: :." 

instead t o  prepare. . .  ........... angf4'nhuali'i'~nvironmental ..... - Summary, and an exemption from 
.z::;::*.:::::::- .:.::::, .! .:;p' 

monitoring effJ:uehw; .!+24. ~he;gpScem~tions ... were granted under the provisions in DOE 
Order 5484.1. ...... - ~ w & h ~ i . ~ & a r i n ~  - w4 an Annual Environmental Summary s t i l l  requires 
a DOE .f$:c'$ty t&ummarize ........ and i n te rp re t  t h e  levels o f  rad ioact ive  and  

non rak&c t i ~e  . . : : : ; :x: . :~:~~ poli6tants i n  the  environs o f  DOE sites resulting f rom facility 
operationz:m .... relation t o  applicable standards. Additionally, it should be inclusive 
enoughto d&krmine the environmental impact o f  facility operations. 



Comparative Oqcology Laboratory 
(Background.Rnd@tion) 

. . .:: .... . -;::;!" 

LEHR Parking Lot 

. Dosimeter Locations 

Animal Horp. (1) 

Cobal t40  Field 

L"-, --*-.-.--.-- "-,I- 

.: : ..* .... , 
ex.::"' 

Source: Speed and Badger. 1984 

LEHR TLD LOCATIONS -. 



TABLE 4-4 

LEHR ENVIRONMENTAL DIRECT RADIATION EXPOSURES 

TLD 
Location 

Background 

Control 

North 1 

East 1 

East 2 

South 2 

South 1 

.* .,,., .- .. ...... :..* 
:=:!:,- .;:;;:I, .;!;x::! 

..* - ........ . Source: UCD, 1987c ......--..............* -...- L:.:=%F" "... ...... .ii:i~. .,:,,. ....- .. s+:;;t. ........ -:::;k, .... 
.:ixtr ..-;%> ..,;-, *y::i- 
.z::.. ..... :. 

a This dose equivalent to a person &&ld b&&<eived by an individual who resided 
a t  the specific TLD location for the e&j ql;$$ter or year, respectively. ..... i? . ._._ ......* . :::1 ... 

)'. :I* 

Dose Equivalent to a 
person (mrem)a 

r 

Direct Radiation Exposure 
above background 

mR 

Quarter 

1987) 

0 

0 
. . 

1 2 .:;:;,':;;::. , .. 
- . .-.I .: .. 7 '.,?,: 

Quarter 

1987) 

0 

0 

12 

18 

3 

3 

4 

Yearly +!, 

EquivalentL . .  ... _..._._ ....... .... ....-- _._..: : ... . . .  
--; ,'. 

......... . ..... ..- A - .  ..O?; . :..... . . . . . .  
...... - . . .  ... .... ..... ..::.. ". .-.ID.;-. . . _ , . . : . . . . .  

' . -  . 
,. -. .46. 
I .  ., 

1 ;:.-.. :.:. 69 

Yearly 
Equivalent 

0 

0 

48 

72 

12 

1 2 .::?. 
a::.:.- 

..: . 
1 6&:E!7 .: 

......... ..* 

- . . . . . . . .  12 
.................. r. ..::..:. ............ .:":::*.'""". 

.... .............. ..:::.. - , --.:3"'jir:,:ii,i;. 
... ....... :;.* .-.....A' 

. ? .'. 12 
. 
'3 

. . .. :::... 
;$;!- "?4, 15 

'<':'", ..,.:+ .$: ..:::: 



4.3.4 Findings and Observations 

4.3.4.1 Cateqory I 

None 

4,3.4.2 Cateqory ll 

1. Lack of a complete listinq of radioactive sources. Neither thPg€q~ ,  U.C. -.. '- 
Davis, nor SAN has a complete listing of radioactive soyrm-for ~ ~ ~ ' L E H R  

: -' 9 ! ' I* 

.... ........ facility. This could result in an inadvertent release ta$fhe~&vironment, I : ..:: ::.. 
..........A - .... .:.*:::::*..; .... : .:::::.. . 

..................I ......... ... ....... ....... improper disposal, or loss of radioactive material,*_- 
, ... : .... --.. 

...... xz,;.. 

.*i;i;ugis;. . , . . . . .  ..:.. . . . .  ..... ::. ., ..y ::.. 
. . ' I .  - . - .  -.. . . 

,.:.. ..... .. . . ...... .::.:..-. .. 
Interviews with site personnel revealed th'kr,existeh<e ........ 'of two 300-curie 

.... -::;:*. - 
cobalt-60 sources in a single irradiation;rmrt,"sed.to$adiate .::.:::i:::::.::i::::::zR. ...;:.! cow udders. 

......................... .:::::.r,.~;.;::.:::::~~.:::-. 

These sources are currently in *x;::f Tli iej 'v~'rie~~hipped there when a 
.::L.:. 

researcher left the LEHR to wolha?;ih,e n::::fii:. '::::,I -&bersity of Alaska. These 
,!::m.: 

.:::::. 

.. ..... sources were not listed on .:iii;I: thge.&&i~a&9e ...< ::.,. :;:' .- sources inventory and no ( 
c.{i:;;:;;;Gx;",: -:;5Gr, 

documents could be p r o 4 ~ e d ~ ~ ~ % ~ L & l ~ ,  U.C. Davis, or SAN personnel 
z::.:c* C:..:.. 

to establish ownership or'T$=qs@&~f .;::... ,.:; ownership for these sources. This 

situation brings .;.: into :x questZi&.the completeness of the remaining 
A:__.._. 

radioactive sour$ei~h..the . .... .>. . . ipq-ntory. Additionally, radioactive sources of . . . .  ...: . -.- 
this size woufb'be, inciir$&.bn an assets list. However, no complete assets 

.::. .., c. 

list exists f b & t . . $ k ' * ~ ~ ~ ~ . *  ....... After completion of the on-site Survey, an 
.:.:;::;:. . 6.::::. ,:I: .*.- 

inves@tign -..... . b$;lJ$'~~avis and SAN personnel produced information on 
v:i. 

a_.__ . 
;;;2:,- -. . - .  

thes@:-tmi5I!-s~urtes. &::::: ..... ...... + ....... No documents have been received, but verbal .,,::; .,;. -"+:~~::x:;:.. 

..-$~&k~mu~icati~~ns ...... with site personnel indicate that responsibility for the 
: :  . -:.. : ........ ...... 

rd$ces $%transferred to the Richland Operations Office. ............ .::;.i.y...::.A 
a::::...:.- _.. _ .  

a::::. ". . . 

None 



1. Lack of a comprehensive environmental monitorinq proqram. The lack of a 

comprehensive environmental monitoring program at the LEHR precludes 

assessment of past and present environmental impacts of LEHR operations. 

Interviews with SAN personnel revealed that SAN granted the LEHR an 

exemption from preparing an Annual Environmental Monitoring., Report, 
( ... ' 

allowing the LEHR instead to prepare an Annual Environmental %immary. 
,' . : .::A. ; : - ........... 

This exemption was granted under the provisions in DOE . :;! ..*.. 0raei.:5&84.1. 
........ ............. ._ .1. ............ 

However. the exemption does not eliminate the requiremerj%~to~~monitor~t3r ....... in 
.:'A . . :a 

some way assess the environmental impacts from LEHR ope~&.iii~:;:-&lthough ....... 
. . .  

there is no information to indicate that on-site oo&f%rite.'<*pacis . .. . . . . to the . - 
environment occurred from either past or prese"? ops;8tib.&;-.the're .. ..*::: . is a lack of . I 

data to support or refute this assumption. curr2&ly. . ~';s&N-f"nded site study 
........ . ., 

*::: ....... 
and characterization plan is being imp!eme~gde?~heee'bresent .... ..,.- ............. ........... phase is  a ... ..:....... r8 

groundwater and soil sampling progrlm"ibat .:.. ...- is '~~f&,rec?~d ........ toward investigating ...... . .- 

the environmental impact from the ...... ~ ~ ~ l p ' ~ ~ a c f ~ $ e  ..... waste disposal sites and 
.:;=*s* 

.2???? :!.,,. .::;jsL.-;-k7 .;*:. ............ past operational practices. . -..- u~i::li~:~ipL3~-: G.:::v-..,.. ..... .T F - c - ~ : ~  - 
_::,;;i. ........... - ::::* .... a::=# ...... -2:;z* -.<:i::+, -y= 

.:*:.a ....... :.. . ..... .:..::. ..a 
D 

........ 
.i:::.:* ...... "::&:. ....a .....:: ?. ..::::. ....... 

2.  Failure of LEHR Environmental ~ f - m m a a o  ........ meet criteria of DOE Order 5484.1. 

The LEHR Annual ~nvirdir .~ental ...... ~u&hary  . .- i s  not inclusive enough with respect 
to the criteria of ~~f:0~d&-5,4$4.'f; ....... - 

... . . .  .... ..::. ..... ...... :: ....... :,- 
..* . . . ' Y  ., . . ... . : : . . 1. 

: , I)- . .. ... d .;. 
i' . . . . . . . . . .  ..... .:.." ..:.:::;;. 

The ~nnua.Lg~vih$$hen~al  -.,, , ...... ;v.si::::::.. .. ..:, Monitoring Report generated by the LEHR is  ......... , ...... s...: .. i:;.:::::'. 

actually.ai7;"~r);rbal ............... Fqvironmental Summary by definition contained in DOE 
I.: :::.. ........ .?:.::?!.%. 

0~d~~.54$&$$$'~$&&~~rt  is incorrectly titled. Interviews with SAN personnel 
..?.:;::.:i.::!:. " ............. -. - . .:;?. .... .... 

re&&lei&tha??@~ ..... ::. e .... granted the LEHR an exemption from preparing an Annual 
~&&r&ii~ental -..... Monitoring Report. allowing the LEHR instead to prepare an 

...... 

~nn"d2gnvironmental ... Summary. This exemption was granted under the 

provisio;ls in DOE Order 5484.1. However. the exemption does not eliminate 

the requirement to monitor or in some way assess the environmental impacts 

from LEHR operations. Assessment of the environmental impact of LEHR 

operations is not possible from review of the Annual Environmental Summary. 

DOE Order 5484.1 requires the site to summarize and interpret the levels of 



radioactive and nonradioactive pollutants, in its environs, resulting from 

facility operations in relation to applicable standards. The LEHR facility does , 
not conduct monitoring of radioactive airborne or l iquid ef-l'luents. 

Additionally, the LEHR does not, as a substitute, calculate radioactive airborne 

or liquid effluent releases. Since no releases are measured or calculated, they 

cannot be compared to  applicable standards. 'The applicable standards 

themselves are not presented in the Environmental Summary. The LEHR has 

performed routine TLD monitoring around the Cobalt-60 Irradiator since 1985 .: 
but does not discuss, summarize, or interpret the results in t h & ~ n n u a l  

.--*- .. - ..:. * 

Environmental Summary. The Annual Environmental ~umrnaf~: thq iy Id  be 
-a,. . . . . ._ ........ 

inclusive enough to  determine the environmental im;@ed::of .... feitr i ty 
, :. 

operations. Finally, no ambient monitoring is perform~i&-;&t...the ........ ....... -.-.. . .  LEHR -. _. ...... .*!.. -... 
...... radiological emissions into perspective. ,=;:!+i:s:.. ......... - - ..... 
. . '. ..... 
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4.4 Quality Assurance 

4.4.1 Environmental Monitor ing Program 

The Laboratory for  Energy-Related Heal th Research (LEHR) has n-o rou t ine  

environmental monitoring program or a program t o  monitor site effluents. 

The LEHR does perform some thermolumlnescent dosimetry (TLD) monitor ing . -  a t  the 

perimeter o f  the Cobalt-60 Irradiation Field. The TLD program IS contrackd t o  the 
. - , -  . 

Radiation Detection Company, which is certified by the State o f  .... cS~wbi&i~ and . . 
participates in the Env~ronmental Dosimetry Inter-Comparison ~r@je!tt'knana$d by .. 4- t . 
the U.S. Department o f  Energy (DOE) Environmental ~easurein(!nt~~aho.rator~ .... in 

New York. Details on  the TLD program are presented in ~ec$$@n.4.3k:'~adiation. 
, . . . '.. .. '. -. - . . . .  . . .  , f . . . .  .,,::, .;: .-. --, ... -. ..t:::: .. .. - 

The University o f  California a t  Davis (U.C. Davis) ~ a r & ~ b s  ...... !_ sewage .... .treatment Plant - ...... . ., 

routinely analyzes samples o f  i t s  outfal l  t o  meet*&g;;gquirem&ts ...... .:::::- . ..: .... . . . . . . . . . .  o f  the National 
-2:::::::: ....::.:.28 ..... 

Pollutant Discharge Elimination System ( ~ $ . ~ + ~ ~ $ $ @ ~ r m i t .  ....... ... , 
, .._. The p lan t  Qual i ty  

Assurance (QA) plan (UCD, 1982) was r e v i e g h  ..:::: . , a'&;b-ro"& acceptable. The QA plan 
.,,L..::::? ........ . ::- 

guidelines for sample collection and anaftsis$iGhasd e:..l:::::...:::.:, . . .  - on  the Standard Methods for  
.... .;;;=:::;::. ';.::{:' 

the Examination o f  Water and W~S<&~<~<,&PHA~ ... - 1981) and the EPA Methods for  

Chemical Analysis o f  Water  and W ~ S ~ & { E P A ,  1979) reference texts. For 

observations covering sampS& . . . .  collected%y Sewage Treatment Plant personnel, 
. - 

refer t o  Section 3.3.3, ~ u r f k e  ~$ter...,*: l~' 

- . .  , - 
... ::, :..... 

An exploratory -. ... .............. :::::.:.., . s~ud~.'tb':-dete<&ine . . . . . .  t h e  presence o f  radiological and chemical 
;:: ..-..... - .,? .... ... 

contaminants.sf-th$,lj~~R"<Si ........ . .::.. conducted by Rockwell International and the results 
........ .......- .: . .'.*.,. 

were repofl-ed ......... iri:f:*443peed . and Badger, 1984). Samples were analyzed according .. :..:.:.:;...!:. ..:.. 
........... : ....... * 

t o  EPA,_akgafic~ .. :.. ..... a"&iis protocol for volatiles (method 624), semi-volatiles (method 
... . .  

625), p&$k$des (method 608), and metals (California Wet Extraction Toxic Metals 

method). '&lo, . radiological instruments were calibrated against National Bureau o f  

Standards (NBS) traceable standards. 

A more extensive study, t o  evaluate the lateral and vertical extent o f  contamination 

in the soil and groundwater a t  the LEHR, was initiated (June 1987) by Wahler 



Associates o f  Palo Alto, California. Analyses were subcontracted t o  TMA/NORCAL 

Corporation. The QA manual (Nackford and Herd, 1987) covering these analyses 

was reviewed and, i f  the guidelines presented are followed, the analytical data 

generated wi l l  have a high probability of being o f  acceptable quality. For example, 

analysts confirm tha t  all control criteria have been met for a given set o f  analytical 

results, and precision and accuracy performance measurements (spikes, blanks, 

splits, method standard, internal standard) normally account for 10 t o  20 percent o f  

the data points generated by TMAINORCAL. 
,.:::. .,..? . .:;., . ..... .. .- -. . ... - . .  - ..... - ..:.::;::;!.! : . -: -C.  . . .  

The Survey team observed the water sampling techniques o f  Wahler ............. -..a.e AssB2iates, and 
....... ::.::::. 
. ' :. . ... ............... 

;,:; ::;. ...; .- .',... .... ::. 
....... details are presented in the Hydrogeology section (3.4.3). .%::::- ..::j::.i. . .  . . #  . .:. 

) :::. 
. ., 
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4.5 Inactive Waste Sites and Releases 

4.5.1 General Description of  Pollution Sources and Controls 

This section provides an inventory and descr~ption o f  the ~nactive waste sites 

associated with the Laboratory for Energy-Related Health Research (LEHR) fac~lity 

and with other U.S. Department o f  Energy (DOE)-sponsored act~vities that were 

conducted by the LEHR but were located in  areas outside the present-day laboratory 
1 -  

facility. The property occupied by the LEHR is controlled by the ~ n i v e r s t t ~  o f  
; "..; , 

California (U.C.) through a land grant from the state, and was once used-as-dandfill 

for wastes generated by the U.C. Davis campus. These inactlve..&a~tG.;buriil.:reas 
*: 4- . . A  . . 

used by U.C. Davis are also discussed in this sectton. . - i -. '. - .C. . '- . , ' I  -. . . Y!,. . . .  - . . ........ . . .  . . . . . . .  - . . . . . .  - , .,,! :.* . ...... . . . . . . . . .  . . . - 
. 1 , *. . . . . 

The Federal regulation that requires evaluation of ... the /j&ejlha~..erivironmenta~ .- . . . . . .  
............ 

and/or human health impacts associated with inacti?k;~~st&.;$tes";s ........ .. known as the .- ?.-:... ..:, 

Comprehensive Environmental Response, ~ o m ~ e ' m ~ ~ & $ h d  .:::::- .7i:i  ........ .............. ::::;::. ~ ' lab i l i t~  Act (CERCLA) 

of  1980. CERCLA, also referred t o  as " ~ u ~ e r f u ' k & ~  ....... $%$r.pdd%i ....... scope and authorizes 
a:.. ... :.:?. 

the US. Environmental Protection Agency F&@A) %.t4.st.ar'e agencies t o  undertake or 
* -  : . .. -'" ....(! 

t o  order study or cleanup when ther&-gs?a$$e$&ase.6r u;::z - .... xi::_.t the substantial threat o f  a 
..?;?.'*<=:;;:? ...-,;* 

release of  a hazardous substance e$vuonriient. Superfund was substantially 

expanded by the Superfund ~mendm;& ........ ......... ...... ;%*~eauthorization Act (SARA) of  1986. 

Among the changes, ~ ~ ~ ~ * : k b l i ~ a t e s  ....... fedsra~ facilities to comply wi th the same 
.::: ::a . .- 

regulations and p o l i c i e s . a ~ ~ b t h ~ ~ ~ ~ ~ i ~ & f .  .. .::- - ....... Hence, except for certain limited national ...... ..... ::..?.r: .. 

security waivers, Fedeiaffac~ities-h"st . . . .  - investigate their potential pollution sources 
..... - .:. . :. 

and, for those p laced ' "6~~the~&t ional  ............. Priorities List, the plans for cleanup must 
.<:;;; ::=::;:: 

. -  ... 
..::..a I::.. 

-; ,:,,- .::....a- 
,.. ,::.::;::> 

undergo EPA ~eyievq':ind .. . . . . . . . . . . . .  ~dn~ur rence.  
..:.:::.. . . .  :* ....... * .............. I_::;:.. ... ::: .. ...,.. ... : :::..:~::*+::::;:>::?.*,,- ..-......... -,.c: ........ ........ - .... - : :.;:_. ........ 

::::I 
.... ---.+ ... .;!ii;;i;i::::,, 

.:::::.:* .... :- 

In resp,o-@e ..... ::.. 
ta .....- thI;&.€ederal regulations, DOE issued Order 5480.14 t o  address the 

inactiv)"&i'f'i ...... ., sites and releases at DOE facilities. The Order presented a phased, 

investigat'&&approach . - for the facilities t o  follow that corresponds to  the CERCLA 

process. ~he ' f i rs t  step in the process is known as an Installation Assessment, with 

the major purpose of  identifying the facility's inactive waste sites. A t  the LEHR, U.C. 

Davis did not identify any inactive hazardous waste disposal sites (Foreman, 1986). 

Consequently, the laboratory requested that i t  be exempt from the remaining 

phases outlined in the Order. 



Between 1984 and 1986, DOE was requested t o  evaluate the status o f  the contract 

w i th  U.C. Davis for  the operation o f  the LEHR. In 1986, DOE officially announced i t s  i, 

intent t o  phase ou t  the DOE-sponsored activities a t  the LEHR by October 1989. As 

part of the transition, U.C. Davis has the opt ion o f  purchasing the  buildings and 

other structures a t  LEHR (i.e., the government-owned real property). Given the 

possibility t ha t  the  LEHR may be transferred t o  U.C. Davis, t he  San Francisco 

Operations Office (SAN) initiated an assessment o f  the  fscility t o  determine the 

appropriate decontamination and decommissioning (D&D) ef for t  that  \?c9uld be 

required (SAN, 1986). This assessment identified several radioactive wasth isposa l  
r;.;:i:::::!.: :. , : 

- E  ........... 

areas a t  the LEHR and areas that  are potentially chemically con tam in~ ' t ' ed~  ... . . . .  -.. ... SAN 
..: .::. ..... . : .  . . . .............. 

expanded this assessment t o  include a site characterization study,$jsit'y$as ong&ng 
q::;::* -.. ".:;::a 

....... 
a t  the t ime o f  the Survey. ....... . . . . . .  . -. . - .>;;:::4 .* < .:. ..: I .  

-. .... . . .  , ::X:::::_..: ........ ........ .-. .... * ...... - ...... -;.:.;., 
-.. ** -. -... . ...... - ,:::: .., . ...... 

,::.;;-i-;,:;. .. - .. . .  , . .  . 
.: , '.. 7 .-. :-. 6 .  . . .  

Concomitantly, the U.C. Davis began investigating past.wasfedYpqral - . . . . . . . . . . . . .  ...*.. . .  practices that  

occurred at the present-day LEHR facility. The campuF?*st - ....... ...... di&osai' .. ..., activities were 
e-;*:.- 

located on the eastern port ion of the  ~aborator~,'~ee@&i$:eait'of .::.:. . ...- . _., ........ ............. ..... t he  main group 
-.. .x:::::- 

of dog  pens. The LEHR acquired permission toii%pd8&-@;=$~ration "..... 
-. I:::.:. . 

on  this eastern 
.... yi:::, 

port ion of the property in  the mid t o  l a t $ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ h ~ . ~ . c .  Davis broadened the 
: : :  -e:;e. 

. .  ..r:::.:. 

scope of i t s  investigation t o  include a s&&&$&gqri=&ion &:. : .. .. w.. ..___ ......... ..... y ..... study as well. This study 
i 

..... -::.,, :. -:;::;::: G*;;, 

is closely coordinated with the ~ ~ ~ $ $ u , d ~ " = ~ @ k r a s  .tii:.., 
.::"::, 

also ongoing a t  the  t ime o f  the 

Survey. One o f  the main distinctions~6&wZgh ..:::.:!_ the  U.C. Davis study and the SAN 

study a t  LEHR is that  U.C. ~av&~focused ...... p"'$he eastern side o f  the laboratory where 

the campus was ..:::. - r e s p o n s i , b ~ ~ f o ~ ~ r s t e ~ d : ~ ~ o s a ~  - .. !. .-. ,I and SAN focused o n  the western side 
.....* . ,. 

of  the facility where *ixtes.:gene?at&d . , .:.: . by DOE-sponsored activities were disposed 
. - ..... , ... ....... .::, <.;;;::;. 

s:;.: .,..,, .......... . of. -... - ....... ..:?':':a 
8 .  

.::::. . I.: .: 
. . . . . . . .  .::::.;. 

... :::::::::: . .  -.:. . . . . . .  .<:;;;x-2:::.: ., 
.:::.:.. *;<.,, ..... ..;;:::+;-:- - 

........ ....... 
-!;;{;;;;- ..... 

I:::. 
s...: i. -.. , .. .  ._.__ I:::::. . : ,  _:,. 
... ....... 

-.:::if. .Liiiii+.... 

The assessrn.e-nt ....... wjckpitt'formed through SAN and the U.C. Davis has resulted in  the 
-:.::::_.:.: I. 

s::::::i:: - .';::::>. 
... 

compil.a$idn:::gf ... .:. a%:hvm .... be r  o f  h is tor ical  memorandums a n d  pho tographs .  .::.. 
lnforma€@ri&riso ... .  has been developed through interviews w i th  former and long-time 

A;;::.'. 

U.C. ~ a v i s ~ ' e h ~ l o ~ e e s .  ... _ .. During the Survey, this informat ion was reviewed and 

addit ional i&erviews were conducted w i t h  laboratory personnel, inc lud ing 

scientists and caretakers w h o  worked on  LEHR projects in  the 1950s and 1960s. Also, 

all of the known or  suspected inactive waste sites a t  the  LEHR facility were visited 

during the Survey. 



Generally, the inactive waste sites and releases on the LEHR facility can be grouped 

as follows: 

Radioactive liquid effluent sites 

Nonradioactive liquid effluent sites 

Radioactive solid waste sites 

Chemicallsanitary solid waste sites 

Spills and other potential releases 
:' -, 

Miscellaneous 

.... . . .  
The following subsecttons describe the sites in each of these gene~al*ca.$egor~es4fff , .  

.: 4: . . . , . 
. - . i - ,  - . .  . - . * . .  ... .. -. :.. . . 

. - . . 
4.5.1.1 Radioactive Liquid Effluent Sites . . 

: *-.. -'. 
# . .  . . -. . - - . -  8 . . . .  . . . . .  . . . . . .  - . . .  ... .-..,.. - . .............. 

Two sites on the LEHR facility have been used for *$$posa'~'t$f ...:.:.-. . . ridioactive liquid 

effluent. The one first placed in operation is k n ~ ~ n : , ~ ; ; i h & l ~ h ' d ' f f  ...... ,:::::,$ ................ treatment system 
............ ........... ... 

and was designed to treat strontium-90-cont$&jna'$& ..... ... == .. .:::. liqirrd generated in Animal 

Hospital (AH)-1 (Building H-219). The ot~&~~,sy:%~ . ..:::.:::.< &k designed for disposal of 
-,:;+j;z* *::.:., 

radium-226-contaminated liquid g e n e f & b i / i ~ ~ - ~ 2 @ u i l d i n g  .................. .:.:;!: s- ...... .::::. . ... H-2 18) and is known 
.P::::::::;:, - '::. 

as the radium-226 septic tanks, ~ & ~ a $ & ~ ~ ~ h s ; . ~ ' ~ n d  ...... . . . .  leach line. Both sys~ems 

discharged effluent to subsurface s o i l ? h . t h & f : ~ ~ ~  ..:.. ..... ti) . facility and are located adjacent 

to one another as shown on;:Figure . :... 4-4.-"?he following paragraphs describe these 
... .... ... . :. ...... ,::::'d. 

liquid disposal sites in de .6~ .  ......... .... ?. ::> . . . . . .,..;-. 
..... . .:.,- . . -  . .:;:.>: ,. . : .. ..a .. 

: *- ...... : .:.. 
r'. 

. - 
....+ . . - ." _a 

. - - .  

lmhoff ~reatrnent.~ystk&&d ~csoctated Leach Field 
,aC.. 

. *.- .-- 8 .  ..- .. . -2% ." a- , ; . . * 8 -  .: 4: 
. - 

A long-termrt&dY.#~he;effects of strontium-90 ingestion and intravenous injection 

on a colo&v.o:f;beaiie.dogs . . was initiated at the LEHR in 1960. A total of 380 beagles 

were ikd.whht ium-i~ . diets, and 46 beagles were injected with strontium-90 from 

January 1961..~ntil . - January 1969. The dogs were fed 955.25 mCi and injected with 

9.32 mCi of ~{rontium-90 (Goldman, 1985). The strontium-90 study was terminated 

in 1984. During the 540 days that strontium-90 was administered to the beagles, 

and for an additional 30 days following administration, the dogs were housed in 

AH-1. Strontium-90-contaminated wastes from AH-1 were routed to the Imhoff 

treatment system in Building H-214. The wastes were comprised of dog feces and 

urine, uneaten food that was enriched with strontium-90, and wastewater from 
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clean~ng out the dog cages. An estimated 200 to 500 gpd of wastewater was 

discharged to the Imhoff treatment system from AH-1. 

A schematic of the lmhoff treatment system IS shown in Figure 4-5. This system 

utilized the principles of primary sedimentation, aeration, chemical clarification, 

and filtration prior to the passage of the wastewater through 5 cubic feet of cation 

exchange resin. Treated wastewater from the system was discharged to a leach 

field east of the building. , . :.. . . I 

........ -.,...: :;:!!.?&. : 

The first of the three perimeter tanks was used to settle solids and,the'"'otfie,r . . . . .  . . .  two 
, .  . ...... 

were used for both storage and aeration. The wastewater wa~.th+nb~pumped':inro .. . .  .: ::.:?. 

Tank 1, 2, or 3 and typically handled from this point on in bat~hes'~efS',0(j+~allons. ........ ....... 

Tanks 1, 2, and 3 were used for aeration, chemical . . ,  . . treatm~6t;..rnd&t-!~occu~ation. . . 

The supernatant was then pumped through a pressgre .:..::. htieIi:(&nSisilng .. . . . . . . .  of sand, . - . I  

activated charcoal, and a cotton filter designed to re&ejye pakiclis 2 5  microns in 
.-:-?.. 

& ::.:.. . . . . .  . . 
size) and an ion exchange real n bed (Gold man , 1 9 ' ~ ) ~ ~ ! ~ . ~ ~ : ~ ~ ; j ~ - : : ~ : : - , .  ...... 

' 

. . . . . . . . . . . . .  .- ::.: . ........ .... ...... ...... .:S? ...... .$ -.-. ..... ........ .:& ......a 
. . 

.::;.Fa .::::3 

....... . .... .:::::* ....... I ... .... 
. " ? .  ""-8 . : . :x ...a 

The resin bed was comprised of five columns ...... ... ::+:I;;. td<&~~,n~'-"5 . .- cubic feet. The columns 
........ 

::;;>-a ......?.-.....-. 

contained canisters charged with 1 $ub4e;f~ttqf,~6\;;ex . .::z:...G7::::i::::. ..:.::. 50 x 8, 20-50 mesh cation 
...... ., ......... .... ...* .i..- - '"= 

resin in sodium form. The s ~ ~ e r n a ~ ! ~ t . w a $ ? ~ ; m ~ ~ d  ........ ...... ..... through the columns at a rate .." :::: 

of 1 gallminlsquare foot of resin (~o ld&$n  .... :- eta]., 1963). . 
.1:. .._a ;::::a ... 
....... ....... ..... ........ . ::.::.. ........ .. 

The resins from the ion-.&$cha;iIle-co~b&ns .. :... .... . . ..... were routinely changed and the spent 

resin disposed of at @&tyLlpeva&'by . _ ...... ~ u ~ l e a r  Engineering Corporation. The resin .... :::, . :... .. ,....., :. :. ...... 

was considered ..... .............. spent :: v@kn...th$ activity became constant. The columns were ............. , ::::;. ..:::. .... .., - . : . . ,  - . . ,  .. ::.:::::A' 

recharged aft&treb&nentzi~-f ... .::,, ...... only one batch of wastewater i f  the batch had an 
........ .:::. :i'r., , unusually.h'gh & , $ ~ ~ ~ ' ; $ ~ c D ,  1987c; UCD, 1g50s-1970s). 

..... . :::::::::. . . .  ":.: ::; ....... .- .............. ....... 3 .:::, ,. .:I;. -; : ...... .... - 
:::, ........ . .:::a ... ... 7 '. ...... 
::::, ... :. ..... ... ::* . . . . . . . .  

From t t ie . ' :~ in bed, the treated effluent entered Tank 4, 5, or 6. These tanks were 

used for s&age until the effluent was discharged to one of two leach fields east of 

the group of tanks (Goldman et al., 1963). Approximately 48 hours was requlred to 

empty one batch into the leach field (UCD, 1987~). 

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

treatment system. The original leach field is located under Room 322 of Building H- 

214, as shown in Figure 4-4. This leach field was used prior to the addition of Room 
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THE IMHOFF TREATMENT SYSTEM 
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322 to the building. In 1962, a new leach field was constructed east  of the 

expansion to  Building ti-214, and was used until the system was shut down in 1987 

(UCD, 1987~). The newer leach field is a series of gravel-filled trenches. Engineering 

drawings showing details of the subsurface distribution system have not been 

available. 

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

Sampling for beta activity was conducted prior to the first ion exchange column . r and 

after the last ion exchange column for every 1.000 gallons of waste proge;&d ... .- ., - . (UCD, ,. . : : : : : : : : :1 .  - : .  : 

1987~). Table 4-5 provides annual data on the volume of waste pr&c:ess&d, the 
. . : :1 : . . - .  ,:. . : : : t  . ...... 

strontium-90 activity of the resin column influent. and the actiyrty5f;the . . . .  e k e n t  

discharged to the leach field. Although the average c o n c e n t r a ~ ~ ~ ~ d $ f t t ~ n . t i u m - 9 0  ..... :.. ...... 

released to the leach field was below the limit of 3 x 10-7 eit&ljsh& by U.S. 
. . . , . . .  . . 

Nuclear Regulatory Commission regulations (10 CFR 29) . .:. a n \ c i ? ~ ~ ; ~ r d &  5480.1, this . :-:.:: . . . . ,  - 
concentration was occasionally exceeded in individu~l&itch"dschdrges, - ....... reportedly 

.%.... .. P 

due to faulty valves that permitted raw waste corit3rpin&&n ........ of'ireated batches. 
...- ..... ............. .:::::a --u;:;.::::::. - , 

*:i-h .:":'? _ ..:.......* ... .. -...... .:.:::- ........ ....- "'i 
?+!& -++. .:;. -::::. 

Radionuclides other than strontium-90 h$?..# .......... af&&..be?n ... ::A processed through the ..... .. ..- zj::.. .- 

lrnhoff system. Between 1982 and *i!g84$&$figes ..: .=..... .....! from an experiment using ... :....,. 'qz:::::.. .'i;iiil? ........ ....i::i ...... 
plutonium-241 and americium-241 '@as *:... ...... . rot&&! td'the system: The estimated t-tal . .:..:! .......a 

inventory of these two isotopes enterifit$the&eatment ........ ..... system is provided below. 
........ ....... ... .:;::i?* '3 

1:. .... ....... 



TABLE 4-5 

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

1987 

Total Gallons 

Source: Owen, 1987c 
a. Entering resin columns 
b. Discharged to leach field 
c. Totals using available data 
NIA Data not available. 



For an unknown period of time, a washing machine was located in Building H-214, 

and the washwater was directed into Tank 3 of the Imhoff system. The machine was 

used to launder contaminated clothing, including that from an actinide study using 

ytterbium-1 69. 

The lmhoff tanks in Building H-214 are below-grade and lined with concrete that is 

covered with a plastic sealant. The total capacity of the tanks is 46,000 gallons. 

During the years of operation, some or all of the tanks filled up with. ... , sludge. 

According to LEHR personnel, Nuclear Engineering Corporation was cpniibcted to 
. -..*, , -, *', ..: ::: .... - . 

pump out the sludge on one or two occasions and to dispose of -...A- it off-jitb, The 
........ .. -!.. . . . . .  

laboratory also acquired a tank truck which apparently was . ;... . us~d'id:temporariiy - :. 
store sludge from the imhoff tanks to prevent them from overfi&m?.tt.is.unclear .......... .... 

. . . .  . -  ... 
whether any of the sludge stored in this tank truck was.d$po5ed'.df.an . . .  ;he LEHR 

I .  7 . . 
facility in the trenches on the southwest corner of the ... p&p&n'<einst6ad of being 

..:::&;:i... ... ,- 
transferred back into the lmhoff tanks or to Nuclear EkGinee6q'i ~ o i ~ o r a t i o n .  

a. ....... .I::: a. ....... . ;::-!..- . . , . a .  _. ::... 
.:::::::::;::::::..,.... 

. . ...................... . .  . . 
....................... 

In 1984, estimates were made of in the lmhoff 

tanks, and the radioactivity was measured Manholes of 

only four tanks could be accessed a t  sludge samples.  he results 

are presented below: ...... .:..::. ..... 1 .:...::. ........ u:-.. 
.,&. ...... ...a 

..:.:;.- ";::?+- . ::.:-. -.._I 
-.. ::::. 

.:::::c .... .::.:.* 
....... # ...... ...... 

. . . . .. 
In the springv6f 1987, SAN advised the LEHR to cease all  use of the lmhoff treatment 

system (Simmons, 1987). Water samples from Tanks 1, 2, and 3, and the south 

perimeter tanks were collected in June 1987, following an accidental deionized- 

water spill where approximately 2,600 gallons of water entered the tanks (UCD, 

19870. The samples were analyzed for gross alpha and beta activity; specific 

isotopic analyses were not performed. The results indicated gross beta 

. ' . . :.. . . .  
Tank Identification.$-l/i" . .A ..::..+ . . . _  .. :..- . . . . .  

'North Perimete,~:-&[-;:.. ' ,  
,.:.!A s:::: 

*.:., . . .  
West ~erimeteg;?. ..... ._;? ... . . .  
south pefijjjetei;'!:5:,!. 

......... ..::::!!. . . . . . .  
0 .  .... k j?.: .,::.;- 

.. .? . . .  ..... ;.; 

A ~ o I J ~ ~  of 
Sludge (%) 

100 

80 

10 

38 

., a....... ,! ..*a 

'.' hi n.y'm . 
) 

. . : . .y  ..., . 
. ..!-capa;q.$y :.. (gal) 

.::.; .. :. 

.... .!::.j'.'.5,027 .*& ;.. ... .. - 
..... 

6,127 

3,928 

5,200 

Radioactivity 
(mCi) 

180.2 

105.9 

0.7 

33.9 



contamination in all the tanks sampled and elevated gross alpha levels in Tank 1 

(Owen, 1987~). Organic chemical andlor metal analyses of the sludge or water in 1 
the lmhoff tanks have never been performed. 

The lmhoff treatment system is currently inactive. Some drain lines leading to the 

system have been plugged. Also, the water supply to AH-1 has been shut off to 

prevent an accidental release of additional liquid to the system. 'The connection to 

the leach field remains open. The contents of all the tanks were observed ,..... and as 

found in 1984, the same four tanks still contained sludge. In addit i~n,,~~&~hks 1, 2, 
&::;{.:<!!!:! -.:: : ................... 

and 3 contained liquid and Tanks 4, 5, and 6 were dry. The plastic se~.[aril:~wa~k.noted ............. 
... ::::::.::: . 
r:;::&?;::,; :- 

- .. 

in all the tanks to be cracked and blistering, leaving the origin&l-'c~ncrete"siding -.. .. 
-::..:* 

exposed. A constant trickle of water (estimated at a rate of 3 0 0 ' ~ $ & ~ ~ ) : . w a s  ...... . . noted 

entering the sump of the lmhoff system, from one of two:$&zs. . . .  .: . x._ Tti$!lource . . of this 

water is unknown; however, LEHR personnel sgec;'<$&'d:?:t.hal' . . . . . . .  i t  may be 
.::.::a,. ..:. .:.... - 

groundwater inflow into the drainlines coming fror%zh~-l  -.-.. &:.. . ?<$he .::.:.. .integrity of the 
*-;-:.-. a::..:, 

lmhoff treatment system tanks has not been testsd,~&ihnk); ............... have no secondary 
-.- .... ............... .: ..I -x;:; - , -. ............ _._.._.A -.. 

containment, leak detection, or leak col1ection"~t<&khB, ... 
... w::. ....... i:;: , &:=.- CX:, 

a::-.... . .::::=::.. . .:::::. 
2::::. ..::a. ..:. 

<::::=:.:. , , ,  ....... 
.::: _; .....a c:::.: ....+ 

...tr- :;;::?xz:;!- .:::::< 

In addition to processing radioactivel+i6@~*ih~t;8* .::::::. ............ ............ -:;::. effluent, Building H-214 has 
-:;:..:. ....... ,:..... .-;:.- ..::f 

( 

been used to store containers of r$$$ia.ac-tiqie ..:.. -.:..::. 'ind hazardous wastes. In 1987, SAN 

learned of this practice and requestedi&e - ... ....... i&oratory to remove the containers of 

waste. Consequently, the'&=stes . . .  wPr'='*transported ... to  the U.C. Davis Waste 

Packaging Facility on thec&'ain'&qP&fee .... . ..:. . related discussion in Section 4.1). 
, ...... : ; : !  ,. 

, .. . . . . .  . A 2- a:::..:. -. , 
: . ?  ... .. - . , . . . .  - n; : ; : ; .~ -  ..::_::. . . . .  .= : ... . . . .  ... ;. . 

Radium-226 Septic.:Tank$,iseepaqe Pits, and Leach Line 
,.,,c;P'" . . .  ..... ... s.;:.. - . . . . . . .  # 

-.::;{:{j- .... .::::::-:::::x. 

mi:., ..... -;:::;:;;.-. 
.:;;.i' . . .  

- , 
_... .:::::. . . .... ,.: ,::,, ........ ........ .si:iii%.... 

In 1963 a s ~ , d $ ~ ~ $ f f i & ' ~ o  the str0nti~m-90 study was initiated at the LEHR. This 
........ L.. i:..;;..:.:.. "::::::='"..:.:. 

study in%lv& inj~&ing 246 beagles of radium-226 from .;. :;.. .c:::. 
.: . . . .  ... 

0ctobei:.:.$9@3 a::.. . through January 1969 and evaluating the biological effects of this 
..... 

bone-see kihg..radionuclide. The purpose of the radium-226 study was to asslst in 
4- 

scaling the results in beagles to expected risks in humans from the stront~um-90 

study. During the injection period and for 30 days after ~njection of the radium-226 

was discontinued, the beagles were housed in AH-2. In total, the beagles were 

injected with 6.129 mCi of radium-226 and retained as their body burdens 

approximately 2.302 mCi (38 percent). They excreted the rest in urine and feces 

(Goldman, 1985). Much of the radioactwe material is initially excreted in the urine 



and feces of the animals; therefore, a system for processing this waste was designed 

and constructed in 1963. 

The locat~on and components of the radium septic tanks, seepage pits, and leach 

line are shown in Figure 4-4. Wastewater ex~ted AH-2 via a pipe network and 

entered either of two septic tanks north of the building. These two septlc tanks 

operated in parallel. The combined capacity of the septic tanks is  14,400 gallons. 

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

gallons. The septic tanks allowed for the settling of solids, and the super-nafant , . _  I , was 
discharged to a common line, which flowed west to a distribution bo<*fhen'to one 

of three vert~cal seepage pits. The vertical seepage p~ ts  are appt6d'lih&ely 40:feet . 4- . , . 
deep. The construction of these vertical seepage p~ ts  isdeta~led in-.Atjui&4+. 

A. 
. , . . . :. . .....- . . -  . . 

.::..;-.:- ;.:'. . ' _  '. . . . . . . . .  . '. 1. 
. . .. t. .. . . . . 

Frequent failures of the vertical seepage pits occurred., ~h~. i fa j i~re+.were .......... the result 
'(1. . .... 

of formation of hair mats which impeded the p e r c o l a w o f  'tqk, supernatant waste 
-??-:..- A .  . -  
: .<= ........- 

through the gravel and soil. The hair mats formed-eir;&fiiGlt.o?che ..j..::i. ............ ..:..... :..- ...- 
transport to  the 

vertical seepage pits of hair floating on the su$%watg$t~,s ... :.:% .... s;iface in the septic tanks. , ...... ' :* 

Periodically, LEHR added sodium hydroxid&tb~th~$Y+t~$ ...... to try to dissolve the hair , -..::*-=;.- ..:ii:. 

mats. In 1965, a surface weir was adda@i$k.&q&<*tanks ............. to prevent the floating ....................... . . ......... ;.. .:i:iiL . ::.- -::>= 

hair from entering the seepage pi&!j?t:pd.drti<nally, .. ...... a 91-foot-long, 14-foot-dcep, - ....... :...:. - 
and 3-foot-wide leach line was ........ ..- ttizsame year to improve percolation of  

the deteriorated vertical seesage . :. ...... :.. pits.. ... i d s  leach line extended from the existing 
........ 

,..*::;.a vertical seepage pits to t&&oute'!:?- ...; :;.. 

...... . .::: -.-:..,.,. ...... ........ ..:.., - . ... : ..:i i. r!.  
I .:::::a. 

...+ . . .  .. .:, 
.:- ...- . . .  . - ... .",- : ;,-- ... :::. ........ ... :. .... ..... 

Although no monitgrihg$f.t&' ....... , . : : : : : - ......... ........ .. wastewater entering the radium septic tanks, 
, :::;a .. ;'. .... .y:.;:., - .. :::AX::.. 

seepage pits,.&$d . . . . . . .  lkach ..::a lhz'was performed, the calculated throughput to the 
....... - ............, - ............. 

system is .... ..:.:. ... the.diff&#ilr$ij~tween ...... the total activity of radium-226 injected into the 
.. -. : ..... .- .............. 

beagles:{Kl ... ........ ..:. ~ : m ~ i f & n d  that retained as their body burdens (2.302 mCi). This equals . > 

3.827 m~i'ci$$adium-226 discharged in the waste stream (Goldman. 1985). .. a. . . . . 
&. .- 

An overflow of one of the radium-226 septic tanks occurred on November 23. 1985 

(Owen, 1986), due to a plastic bone lodging in a sanitary sewer line ex~ting AH-2. 

The blocked sanitary line, which was interconnected to the septic tanks, caused 

sewage to back up into the eastern radium-226 septic tank. The material in the 

septic tank was pumped directly into the distribution box leading to the seepage 

pits. Water samples from the east and west septic tanks were obtained on 
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a; 

Source: UCD. 1962 
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November 29 and December 3, 1985. The results indicated a level of 0.40 k 0.04 

pCi/L in the east tank and 4.5 t 0.2 pCi/L in the west tank of radium-226. The €PA 

drinking water standard for radium-226 is 5 pCi/L. 

Subsequent to this incident, the valve on the sanitary sewer line leading to the 

radium-226 septic tanks was closed, and the manhole covers, distribution box, 

seepage pit covers, and shutoff valves for the plumbing rn AH-2 were labeled. 

According to U.C. Davis, one of the septic tanks is empty (Owen, 1987c).,.: Further * .  
information concerning the plumbing used for radioactive wastewater.$ra~sport , . . :::::!.: .. . : in - ............ ............... ........... 
AH-2 is discussed in Section 3.3. . - 8  -:.: ;. \. -- 

. -:!..-.. 
:. ;-. 

, 
. . 

. . .  . . . - 
i'i 

. 3 ,  

, . . . .  . . .  
. 1  

... .... . . :. , ..,,;::;;- .; ;. 
.. :::.< e .  .::. - . . . . . .  
. . I . . . . .  .... .- ... 4.5.1.2 Nonradioactive Liquid Effluent Sites . .  ...... 

- ..:.. ::.+ -,. - ........ ::::.----: ;:.::: :- ......... . 
.1!. .... , , . '. ...... - . . .  

_' ..:.: - , : .. . . . . .  ........ 
,.:. + ..:. .. . . 

,, . . . .  . ?  
. . . . .  . . .  . ' -  - - -  . . 

Nonradioactive liquid waste generated by the var~ous~abo*rat~i ie$~-at  t'he LEHR was 
'. - . . I  . .- 

routed to on-site septic tanks for disposal, prior to t i i ~ . ~ i l ; ~ ~ ~ ' i ' - h o o k u ~  to the U.C. -- i.--... - .  
8 

. , . . 
Davis sewage treatment plant (STP) in 1971. Sjx .... 'damest&:iepti~ ....... ... :;:::.. .... :. tank systems were . .I - .... 

identified a t  the LEHR from a review of aviiti&bl&?i%forr;l8tion. .:.. .... .?, .- These systems, 
.ai;ii"L. .:::ic .:: :::. 

shown as numbers 1, 2, 4, 5, 6 and 7 on F I ~ J @ R ~  42?:9veK used to receive al l  liquid 
....... . .:::;:%rihe. - - ....- ....... 

wastes from LEHR activities except fof i&#;~~f~&,uf i~90 ...... .. ..... _ ..._ and radium-226 projects. ....................._. :. ............ -. ..= 

The radium-226 septic tanks were d&i&pa&$il.,i'u~bers .... . . .  3A and 38. :. . .  ..; . .' :?. ..... ..- ........ ..::::* 
.:::. ....... .... -. ...... 

.... ....... 

Five of the domestic septic $nk . . . . .  ..... systenp"$:e ... believed to have been disconnected. 

Tank 7, which was repeaid . . . . .  to'-have.4,&n ............ .. connected to the lavatory (Room 323) of 
the lmhoff Building ( ~ $ ~ d i d @  HIZT~); is s t i l l  considered to be in use. This tank is not 

a;. :::.+:::;:' 

indicated on any,a.vaildb$d . ..::: ..-..... ....... .. . ..:!- faci.iAY *,;:ii. plans but was reported by a LEHR employee to 
,:.::.a ..::.. .. ::::...1._. 

have existed. .:~flbr.id . .::.. ........A conhettion to the STP, the septic tanks were filled with sand 
. ..: : : : ,, ............. - and abandwedif$$pf&~ and the influent and effluent lines were severed and 

...... ......_... :::. 
.::::::.:. . .....- 

capped<~~h&(onn'&ons ...... . . to the STP were then made a t  the former connection to 
. A 

the sep$:&"k. Any sludges that may have been present in the tanks are not .; . %. 

believed tov$iave been pumped out prior to filling the tanks with sand. The past 
-4- 

use and suspected contamination which may have been discharged into each tank 

are provided below. Further information on the sources of wastewater disposed of 

in these septic tanks is  provided in Section 3.3. 
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I Tank No. 1 Past Use/Susoected Contaminants I 
I 

1 ( Served Main Offlce ana Laboratory, posslble contaminants unKnOwn. I - 

I 2 r~uspected radium-226 Contamination due to a backup in the radium-226 septic tank( 

4 

system; poss~ble other contaminants unknown. 
Served Pathology Office and Laboratory, possible chemical contamination suspected 

5 
6 

. ::A .... .i ...... - . .  ........ ........... ............. 4.5.1.3 Radioactive Solid Waste Sites . .  -: : : : . :  . . . .  ... - .- 
.?v.!::;:>..;;.:: '.', -. . . . . . .  .. . . .  .-!- - . . -  ....... . -. . 

.A ...... . '2 

"-"::':,:. 
....... ...... - .  . 
. . ,  .. . . . .  'L.. . :, . 

The first use o f  the LEHR facility as a radioactive solid wgste .... df$p.6&!.ci-te.has ;. .:.*::::.. . , in Apri l  

1956 (Holdstock, 1986). The U.C. Davis was resp6r;&le "f& th;s activity and 

but unknown. 
Served western  onion of AH-2, believed to have received sanitary wastes only. 

Served Biochem~stry Laboratory and lavatory in the Main Office and Laboratory 
Building, served mechanical room In AH-1 ; possible chem~cal contamlnatlon suspected . ,  
but unknown. ! '. 

7 

- ....... . .:, 

according t o  U.C. Davis Environmental Health and*$fety{ib:&~).$ersonnel, .z31i ;, 22:i.::.:z. ,. ........... ..:::::::. disposal 
of low-level radioactive waste generated on f K ~ a & $ & . ~ ~ ~ ~ e r m i t t e d  through an 

Served Laboratory and lavatory In lrnhoff treatment system building. Consrdwed.to be -.. .. 
s t i l l  in use. a -.. '. - -. 

- ....... ....... ....., .... ... .:- - . 

AEC license. Prior t o  the mid-1950s, ....::5.:::e . . . . . . .  , radi&;;hivs'.&ast&'from . ...., the University was 
........... 

taken t o  sea for disposal (Owen, 1987*&;:&@5,- .:..:::S ........ tka state of  California acquired ....................... ". .., -:.::;:. ......... .;::::= 

authority for permitting, and U.C. ~$;;,co'&~~ed.'iadioactive ..::;::. ..:::.. waste disposal under 

a State permit (No. 134-57). which is $i i '~.~e"-h, ..... broad-scope license (UCD, 1987~) .  
........ 

The LEHR facility operated u d e r  an AEC '&emption and the wastes were handled . . . . 
by U.C. Davis. The last rec~;;ded'dd.te .T.,.:y.- . . . . . .  .gf.&dioactive waste burial on  the LEHR facility 

............ . . . . .  .... ....... . . ... .. . . . .  . . - 2  .'. .... is July 1974. . :...:., . - ,  . 
.. :.., , - . . . . . . . .  
. . . . . . . . . .  ..:. ::. ...... ... .i... .... .... ..::- :. . . . . . . .  ....... . :. , . .- ........... .,..:::::;::.. . ::. . i. . . . . . . . . .  .7;i;;::-::::..:. 

The wastes wer&6u&d .... .............. ..- in <eilches and holes, the majority o f  which were located 
.j.:l: .h.:.ir .. 

on  the central pue(anii'iifithe site as shown in Figure 4-8. A total  o f  68 radioactive 
..:;:;,::.::!:. .......":; .... . -  

waste b$kl .... ;:.. ....... btea;h&ve been identified: 19 trenches and 49 holes. The trenches 
. . . . . . . . . . . .  

were typi$a!ly''2 feet wide and ranged in length from 33 t o  270 feet. Holes were .... 
usually 4 feWey . . 4 feet. Both types o f  disposal units were estimated t o  be between 

8 and 10 feet-deep (Warren, 1985). The procedures in place a t  the t ime required 

that a minimum o f  4 feet o f  cover material be placed over the waste (Warren, 

1985); however, the waste disposal logs d o  no t  address whether these procedures 

were routinely followed. 



LOCATION OF RADIOACTIVE WASTE TRENCHES 
AND HOLES O N  THE . -_ LEHR FACILITY 

, FIGURE 4-8 
/ 
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Of all the radioactive waste buried a t  the LEHR, less than half the total  volume is 

considered attributable t o  the LEHR. The majority o f  the waste was generated by 

U.C. Davis activities on the main campus. Trenches 15, 16, and 17, which are located 

on  the southwest corner o f  the facility, are believed t o  contain exclusively LEHR- 

generated wastes. Also, the long trenches on  t he  southern border (designated 12, 

13, and 14) may have been regularly used f o r  disposal o f  radioactive wastes 

generated by the LEHR, due t o  their location o n  the  port ion o f  the property that  

was occupied by the laboratory since the late 1950s. Two trenches, located next t o  . :7  

the main set of dog pens, have no numerical designation and are be@ved t o  
."fS. ...... 

*'.;;:.:=::! ! .::. : 
contain radioactive animal carcasses from an experiment that  took  pla?i'p;utially . . .  a t  

-., .- ........... ........... 

the Hopland Field Station (see related discussion in  Section 4.5,.t;FT:.jthe ..... , ::, t;i?';iehes 
and holes located on  the mid-portion o f  the site are believed'%~-.c&txii~ , -  ....... ...... 

. . .d . -  ;.::, wastes 
generated predominantly by the campus. However, since..t$& ..... . . . . . .  b"'ti$pl..site; were in 

. . ', .. .. :.. . . 
use dur ing the operation o f  the LEHR, i t  is possible thb>':;radioa.ttive .. ., -.. wastes ... .. ..*:::.' .. -- 
generated by the DOE-sponsored experiments w e r ~ ~ ~ ~ c c a s ~ ~ a ~ l ~ ~ ~ d i s p o s e d  a,:::::?. . . .  o f  i n  - ....... .. .-;*--. ........ _ .:-8 

.:::.:::ii::::::?,..., 
. , 

these trenches and holes. .;iiea:;;;i::ii:::::=7.~~,>~:j.~I,, .:.::: ....... .r,. - ........... ................ .:.. 
-,- 

................ .:::::I - . ' l : i . : : : : : : .  .:::::::. ..;-.-. .... . ........ _.__.., 
a:::::: 

: .  
: - ..;... 2' ....... ...... ........ 

.7::.. ..... z .. :::I .:':'- ........ 

Neither the form of this waste nor the ade&?cybiyra&&ging a t  the t ime of receipt 
.::.::::::;.: -.::;i*<s!: ..':'" -... 

on  the LEHR have been described in*:$iiaila~&.~o&mentation. -..- ................ ". Plastic bags o r  
"~::~*.~:;+;:;:;~? .- 

card board boxes were used t o  conta<fi~soini$~f?h$waste ... 
..:::::a 

(UCD, 1987~). Some o f  the 
.;:;;:7. .- 

waste was biological (i.e., radioactiveij&a.nt&inated #.::. .. :::.... animal carcasses). According 

to  a former U.C. Davis empl&ee, ....... i t  is pr-&'able that  small quantities o f  chemicals, 

such as scintillation viais..jwe~&in.clyd& . . .  w i th  the waste taken t o  the  radioactive . .;: - ...... .. *. .::.:.;'- : .... , . . . .  : . . ..... t renchesonthe LEHR,;i':d'" ,:I. ...- 
..;'., . .:: -.' 

............. . _::. ... ::. ... ..... :..::;; 6 ............ ... ........... .... , .:. ..... ....... ........... :*-:=-:-. ..;:::, .:.:.::; ....... - ... . 
.v;:; ::-<;;.:: . . . . .  ::.- ..:-:::: ? 

Based on a v a i l a b l e ~ : : ~ e c o ~ ~ h e r e  ..:::z~ .:.::? is n o  inventory o f  the  wastes placed i n  t he  

trenches. Rec$~a$&~~m ....... for the holes, however, and indicate that they received - . .- ....... . .:.L ........... . . 
..::::::.:::::". 

26 d i f f& i t fad io~~fopes ........ ... total ing 1.7 Ci. Eight o f  the radioisotopes have a 

re~a t i v& j& i  . .::., . -  half-l;e and account for 1.3 Ci o f  the  total  inventory (Warren, 1985). 
Table 4-6=&eSents .:. .* the distribution o f  these eight  isotopes in the 49 holes, along 

wi th  those h6ies where the type of radionuclide disposed o f  is unknown. Each o f  

the remaining 18 isotopes, after correcting for  decay, is present in  less than 1-pCi 

amounts. 



TABLE 4-6 

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

Hole No. 

1 

2 

3 

4 Unknown 

Date 

Unknown 

1956 

196 1 

Units (mCi) 

C-14 H-3 Cs-137 CI-36 

.. , 

.... 
,:;::. ,:.;;;a 

Unknown 

x 
X 

X 

Co-60 Na-22 U-238 Ra-226 



TABLE 4-6 

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



A gross estimate of the total waste quantity placed in  the trenches was developed 

from handwritten notes on a 1958 engineering drawing of the radioactive waste 

disposal area at  the LEHR. An estimate o f  the  dimensions of the trenches is 

provided in Table 4-7. Assuming the trenches were a maximum of 10 feet deep and 

that the wastes were covered with 4 feet of native soil, approximately 30,150 cubic 

feet were used for waste burial. This volume does n o t  take in to account the 

possibility that wastes were periodically compacted in the trenches. 

..:3 ,:;::. 

A similarly gross estimate of  the total waste quantity placed in the -:::fi.;i;i:r:.-.,. ~ ~ ~ a l b k  : can be 
-1""'- ..::r..- ".. ., 

derived assuming the dimensions o f  the holes were consistent and.that . .  :::::::::::.. ~ iC:..~avis - . . .  
."ii;:::l';::::::- 6 . .  . 

covered the wastes wi th 4 feet of soil. Given these assumptieh& - : : : : .+  thk ..:. . vol&$ o f  
.-. . -  . . .  

- . . .a.  .t;::.:* .., 

waste placed in the holes is approximately 3,000 cubic feet, .".., ~ ; s @ ~ e r c e ~ t  o f  the 
...:*;et *:::.::. 

<:::.. ....... .... total volume o f  radioactive solid waste buried at the LEHR:?=C.;::~,- ...... - , 
....: , 

.... .,:::!. --.:.;:-.- * .  . 
-. ....... *... . 6.; :  . . .  :.. ,. ::;: . . . . . . . . .  ............ ;-. :.I ..... ..a;. _::::. 

.A::% 
a;z*;,.,. .:..:::- ........ 

c:::;.. , : - ,::!:: ... ..... q:c& 
..... 4.5.1.4 Chemical and Sanitary Solid Waste Sites ZE??. 
. ::. 

':::=!. i..... ..... 
Ti-:. 

a 

: :  *;ii::a 
Cii::, 

*:::;::::z::::=>- a:::::.: 
a:::.., 

.:::::7~::.::..z*+*~~jE:A .- ................ '4. 
..':i;;r,..- ".. ............- .......................... - 

-.- .BBi,:. -.-+;::::=::=s.- -.- ....- .+n:'e:;. 

On the LEHR facility, three areas have been d&fj#,eal&t!o&ions of past land filling 
+GL %Ei;<. '&.iY::. 

activities for chemical and/or sanitary w a s t ' ~ ~ ~ ~ & i ~ f  i%e areas were operated by :.;>,*:::. .:,;::.. 

U.C. Davis, and the third was a practicehe&i)~iiy,tt% Sii::ii. ..... ... LEHR facility. These-areas are ... eg.."- : : *  58:'. 
t=::* 

........ 
-:=% - . ..... as follows: ,:!..2c. ........ .iL.i.! ..-.::?. -xi.- -=:::. 

..-.. -..... ,:-.... a::% 
f.:':? T;:" .:::: . .. ( .... *:::... i 

-:::i!!. 

~bandon;d'?"mp Site 
-4. 

... 

At some period during the late 1940s or early 1950s, portions of the LEHR facility 

were used as a dump site by U.C. Davis for general sanitary wastes. According t o  a 

1958 engineering drawing, the dump was located in  the vicinity of the present-day 

Cobalt-60 Irradiation Field and near the fence on the southern border o f  the site as 

. . 
.N i+r. ... a::::::. 

...- 
.I::... .. 2 

~ b ~ ~ d ~ ~ ~ d : ~ ~ ~ ~ ~  sic:,$:,;;'' 
. . .... . . a : . . .  - 

~ndustria~'<h.d:$anitar~'~aste .......... ., . . . . .  .: _ P i ts  

pi& ........ .:; ......., :., ..:. -!.;:K,,' i 
.;::::.a::.::- ......... 

.:.... ...... ' ::::. , : -a 
..... . . ;  .. 

....... 

Operator 

U.C. Davis 

U.C. Davis 

LEHR facility 
..:..:.., <:.:.: -...... .... ::;:&.. 
c;:::~-;~;jg~.:.:::..:~... 
i::::: .... -I;::::::::ii;it, ...... 

-..a- ii:::::. : -:::::- 
--w=::'. .- 

Each o ~ , ~ ~ ~ e ~ r e ~ ~ ~ ~ , d i s c u s s e d  in the following paragraphs. 
..... .... 

C.::.:. ........ .?.,..* . . . . .  ,..:.: _ -. ....... ............:. - 
,::::::n;.....A .... - ....... ,;;::.;.:- 



TABLE 4-7 

ESTIMATED DIMENSIONS OF THE WASTE TRENCHES AT THE LEHR 

. . . . 
* ~ i m e n s i ~ n s  are uncertain 

, 

Total 
VOI ume 
(cu.ft.) 

792x3 

1-:~~on;:~ ...... :,. 
.... 

.... 
:: ... .... 

.::..&.-.f;2 00 '-. . ':. 

Trench 
No. 

1 

2 

3 ' 

4 1958 2 45 6 ;--a ......-.-, .!.:.';:540 ... 
.::: 

. . . . . .  
....... 

5 1958 2 33 . 6+=--,, . . . . .  -. . . . .  ..:;:j;,r,3. . . 396 .. 
. . . . . .  6 * 1958 2 123 fJ;:.:,, ' * : - . . T .  - 
. , . 1'$76 . . . . . . . .  

Date 

Unknown 

1957 

1957 

lo* 
1 1  

12 
13* 

14* 

15 
16 

17 

NO # 

No # 
TotaiE;-:.:;,;:?-! ...:::i::- 

...... . . :::. - 30,156 

1960 

1961 

1958 

1959 

Assumed 
Depth of 
Waste 

(ft.) 

6 

6 

6 
i 

Width 
(ft.) 

2 

2 

2 

Length 
(ft.) 

66 

100 

100 

2 

2 

.. ..I. 2;;. r::.< 
.... 2 

...... . ..::::::, $ 5  : ..... 
... 

*. 
%?.,-, liaQ">. . . :: : ..................... 

;..;::. ............. .......... 
....... . .:-. 

..::.'. ...J:~: 8 '-:..:- -;;{:+.* 

li:::. - . r@s 
..... -. 

1 960 . . . . . .  2 ' .:;+2 7 5 

j- 60 

60 

130 

40 

30 

U nkn owe,, . . A  

~ n k o & w n  ...... , ,I.- 

U ..,. n kn'o-;." . ..:. 
.......... 
..:ii~~k~ow~~:.;;cl:'i :;iiiiBi ..... ...... - ...... 

a,::.;:., -'iiii.lJj&J(,*n 
-... : .  . ..;:::::. 

":.,!';* 6 
. . .  

?Q. I 6 

6 

6 

. :. ;... 
..e.?.., 2 ,.?;' . . ,  

. . .  
..,2";r,.-n. . - 

.,;:ji. 2 
;." 1 2 

12 

2,220 

2,160 

96 

3,180 
6 

6 

6 

6 

6 

6 

3,300 

720 

720 

1,560 

2,880 

2,160 



depicted in Figure 4-9. A more precise definition of the dump site boundaries was 

not available in the background information. I 

Little is known about the types of wastes disposed of at this dump site, other than 

that the wastes were most likely generated by the campus. During the 1940s, an STP 

was located adjacent to  the suspected dump area and U.C. Davis personnel 

speculate that the sludge from this plant was periodically disposed of a t  this dump. 

-One report from a former U.C. Davis employee indicates that a dumpster ,:<::. full of 

bottles of waste chemical reagents from a campus laboratory was dispqed.,of in a 
r ....... ..!., -.:, : - ........... ................ ............. :, .. ....... ...... pit in the vicinity of this dump. ....... - 

-.a- 
.": :*. 

............. 
.:,::.: .: '._ :.. . ... 

.'::::"';: . . ..... .:.:: ;* .j:., , - *. ... . . . . . . . . .  .;._:;- ... i:.. . .A .... .. : . <.;i::*- -::.:a 

The major change in the area believed to be the dump site has b ~ i & & k $ ~ ~ c t i o n  ._L:.., of 
. . . . 

a building housing a cobalt-60 radiation source. In addi&n, . : .. .> ..... the?'-horthwestern . , 

portion of the area has been covered by asphalt and the . . re;&iIddftbe-'ioundations . . .  .::.::. &.:.:ti. 
: : -  - 

of dog pens that were used in the cobalt experiments?$he -..... ... of the Cobalt- 
.>I%.-. 

:, 

60 Irradiation Field is open land that has not be& @@6&$..fhk'LEHR. The field is 
. .... .;::;;;, ..,- :::::. 

..ti:.. 
, ..*.. ..:::::a ...... C::': _ -+.... A 

.;:;::: ':+&:. .'. 
occasionally tilled to reduce weed growth. - -rr2 ..-.. ....... , x7::E. .-::::, .... e:z .  -. .... , 45 i f f ,  e::::. 

,:;:-..,- G::::: ...... 
.::::::::., 

fi:::. 
< ::? - , 8:::::- ..:. ... -.... 9 a.:+zGz!:7 =:z:?. ..::::wa;- -.::: 1:::::r ...... *%?!?c -...... -:;:,:!,a. -:;3,'.;::2?x ,:.: 

Chemical and Sanitary Waste Pits E::.: .. si::iiiS".. ..................... ::::::: =:.: l)ili .... ? --*<., 
• 

. . ":;,:;:ra*;i:;jp L:s:z! 
%?. ) )  ' '"'* 
c::.;:. e;-::m 

7 
%::: . ....: .a::- ...... - . : .:"-:. 

From 1956 to 1967, U.C. Davis operated&jwn-%ry CL:iz waste landfill on the mid-portion 

of the LEHR facility. In .... .... the$&ackgrouFd%ocumentation, ... these burial sites are 

distinguished from the ... ::. . .&lioai&wYe - . .. .::.!.!l.: .$.&te ..,. burial areas by referring to them as 
rubbish pits or chemic$&iw . - pit<'lrhe wastes were brought to the LEHR from the 

:::, ."'i:..' .... 

U.C. Davis campua:md . : : s ~ ~ ~ ~ " ~ : . ; .  di$$b~~d;~%f .. _.._.. .. in a series of pits that occupied approximately 3 ......... .:..:i' 
.:__:;:-::::: 

acres in the . ge-&ra~i&icinitpj& -- .. . the two Geriatrics Buildings and the eastern set of . .Lfii?'L* -,,,, 

dog pens &loldsh$&$C,'"i~38B). ..&::::.::.:.:.. ...... The pits were oriented east-west, whereas most of the .:iili.....-. . .  

radioabiy&&-&&te were oriented north-south. A total of 12 pits have been .... ::. .r: ........ .: 

i dent i f iabdthe i r  approximate locations are illustrated on Figure 4-10. 
'_ .. 

The pits were unlined and averaged 10 feet in depth. Two to 3 feet of cover 

material consisting of native soil was placed over the waste. According to U.C. 

Davis, the total volume of waste is 19,260 cubic yards (Holdstock, 1986). 

Records were not kept of the types of wastes disposed of in these pits. However, in 

a response to a questionnaire regarding this site, U.C. Davis reported that 75 
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percent of the solid waste was residential and 25  percent was classified as "Other". 

Further description of the "Other" category explained that 98.5 percent was straw 

and/or sawdust, 1 percent was animal parts, and 0.5 percent was "steamed soil". 

U.C. Davis personnel added that ash from the campus incinerator and other items 

that were difficult to burn in the incinerator were disposed of at this landfill. 

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

. . .  ..,.::.a .... - ....... 
a::::::!. 

. .:. .. ........ 
a:.::;:. 

..a 

,-:?l:. r 
. .:., . . .  

....................... 
. . . . . . . .  

.:::,::::::::.::;:::::: --,- ,;- . '1. . . 
:::..:. ......................... 

The petroleum distillates were reportedly allow~d'td.@eFe~&ate/evaporate, f i i i e .  .... ...... - .. the used 
........ 

oils were applied to roads, and the labonto'~$~~ch~&~itirals .:.:::::? ...... ...... were burned. Open . . 
burning was a routine practice during the ~~~e-a<i&b.o{ this landfill until ,966. In 

.?gi;;-:! ,-,. ....... -ii:iii.- ...- - .........._.... _.::::. .::::::. . 
some instances, reactive chemicals vvere$'&+&ion'plly "::::% . . . .; combined to ignite a fire. At 

other times, various flammable ~i~u%$w&&-~-dded . : .... to the waste pits to ignite and 
i ' _ l  . : :. ... 

accelerate burning. The types . . and/or a&anii' of liquids used for this purpose were . . 
not reported (Holdstock, 1,9$6j'>--_. ..... .... ... ... .... 

..... . . . . .  
-: ... 1- -;;::::*. ;... ..;- :.'..:.? 

. . . . .  ..... ..- s..:::.. ......... ::* *..:: .:; :_. :,. .. . . .  . .... ..... ...... . . . . .  ..... . . ;. ...... :::.' 

. . 
.-a,,- '. 

Since the time the lakdfill~~&as.clo'~ed ....... <iii.; ,.: .%. 

in 1967, the LEHR expanded i t s  facilities to 

include two buildgir'bs, ., .'.. k ' k i i ~ ~ ~ ~ $ ' t h e  ........... Geriatrics Buildings. which were constructed on 
i. ...... 1 

concrete s l a b ~ ~ l s d ~ ~ ~ ~ ~ f o u r  ....::., .... ::. 9. .... !.. i6ws of dog pens were built on top of the fill area. A ... ::::.-:::::+ -,..... . :- .-... .._........ -.:: ........ 

portion af;@.e . :.2:x4 . ., la'ii&ill ... .::. remains as open land. Gravel has been placed over portions 

of the-&fia,.$resu%bly ...... . . . .  from storage of clean gravel or from disposal of gravel 
.......... (. 
.:::::.* . . 

taken out~qf.,the dog pens. 
...... ...... .. ::::. ...... 

a:. .* ... 

Trash Pits 

According to a former LEHR employee, debris and general trash generated by the 

laboratory were placed in small pits located throughout the facility. The specific 

location of these pits is unknown, but predominantly they were on the southern 

.::;;:::*.. -. ; . . . . . .  . . . . . .  .......... 
" " - .  . . . '. . ..:... . . 

.... 
. . . . .  -"  >. ....... 

. A  

. . :  - ~ . ~ , - . .  . . . .  .. .-. 

Type 

Petroleum Distillates 
(parts washing) 

Used Oils 

Annual Quantity . . 
- . . . .  . . . . .  . 

250 ..I:.,? ..... - . .... 
. . . . . . . . .  . ... . .  . ..... 
.; . ...... . ......... ., -.::::*: : . :: . . . . . .  

8 . '., ..... 1 g@:;:-; :;,:,: . , 
..... 

.I . . .  .. .I... 



border and in  t h e  southwest corner of  t he  property.  Occasionally, nonradioactive 

animal carcasses were disposed o f  in the  pits. Feces f rom the  dogs in  outdoor  pens i 

were routinely collected, placed in a pit, and covered w i t h  lime. Also, the  remaining 

port ions of  batches of a chlordane/water mixture o r  a chlordane/kerosene mixture, 

used t o  control flea infestation o n  t h e  dogs and in the i r  pens, were believed t o  be 

dumped in to  these pits. Also, t h e  spent chlordane mixture may have been dumped 

in the  d o g  pens. 

4.5.1.5 Spills and Other Potential Releases 
.... .... -A,..- 

-. 
............. . ..:.;:.: .: .... : 

. ' :. ..... ........... 

In the  background in format ion  f o r  t h e  LEHR facil i ty, t h e r e . & e ' - h ~  .:.::. , *..: .. rep;& o f  
chemical spills o r  accidental releases of  long-l i fe radioactive m a t & a f ; r ; ~ ~ ~ a r e a  ....... ...... o f  

the  laboratory was used in t h e  past fo r  product chemica~;;?&r~~e'.d*d. ..... . . .  .:.... dispensing 
-;:.. 

. . .... 
where spills may have occurred. This area is located in.the'ibutb*eSt ......... korner o f  t h e  

y-:.. f .  :::::,. . i s  

site. Products were stored beneath and/or beside a*&,bpe&liided wooden shed. 
*-,; -:,-. a::;:.:. ""' a:: .. 

Chemicals used in sufficient quant i ty t o  be  p u r & . & & $ = ? i ~ F b l P '  --..., - ............. reportedly include ..... - ...... .... 

acetone, ethyl alcohol, formaldehyde, ... andek&o&& i.i..:z -.:.:. a n 6  o ther  miscellaneous 
L....., 

solvents. Based o n  histor ical  aer ia l  p&$o$~ph;.i..'this a rea was " red  fo r  -,::::w::::: ...... ...... 
*:;%;;z,, . .:i:!:za.!::-, [ 

approximately 10 t o  15 years. This area~$:qaf%ly, i"$kive. .............. ... .............. :::. .- 
*::::s 
.... . . -:.::' ........ .:::::! ' h  7 .2::::n ........ 
: :  -"". -... 

.:i::.7 .::: ,!. .::::::a .... .::: . '-..., 
-.. .? 

=::.:. 
GL;. .... c.:::. 

4.5.1.6 Miscellaneous s:::. ..z::!!!. . 
...... -...... . . :. .: 

.:;.::;% ... z::, 
a::::.... .". :::a ....... 
.::: ; .. ... 

On  the  southwest ~ o r n ~ ~ - & t h ~ i € ~ ~ f ~ ~ i l i t ~ ,  . . . .  a tank  truck is stored tha t  was used t o  
, .... - : :  .. 

hold sludge f rom the$$'hQff..treatment .. - -. . . .  system. U.C. Davis tested the  hose inlet  o f  
.... ::. ........ 

::.i3 ...... 
t h e  t a n k  and confir&ll:-th-a$'& .cfiii;iiC'i ...... ...... was  con tamina ted  with st ront ium-90.  The 

.,,;:::;a =: , - ..;.:.:::.?ii;:-.' ... 

concentration.~ri(fstrjfntium=90 ,.: .: .. ,!;:::.i was reported t o  be  6.22 x 10-4 micrograms per gram 
u:. :::. ..-::fs:;::;&;:.: 

(pg/g), with.,a ... ;;:::.:.. . .  & ~ ~ i e d ' i a d i a t i o n  ....... f ield approximately f ive times background. The 
"::::::.".. - I::::::. 

inside .a@he:iank-%+ .. . . .  n o t  sampled; therefore, t h e  results o f  the  one sample may 
. . .  ..?:if'.. ........... 

n o t  be reprp'sentative o f  t h e  ent i re tank truck according t o  t h e  repor t  (Owen, 
. . . .  

1987d). N O & ~ S  have been taken t o  decontaminate t h e  truck and the  LEHR has n o  

future plans t o  use the  tanker. A t  least one compartment  in the truck was noted as 

containing liquid. 

Another miscellaneous inactive waste site is located a long the  banks of  t he  levee 

adjacent t o  Putah Creek. In t h e  past, t he  laboratory disposed of  inert  materials, (, 



such as dirt, wood, and concrete debris, along the levee. Reportedly, no hazardous 

or radioactive waste was placed along the levee. 

4.5.1.7 Off-Site Waste Disposal Areas 

The LEHR facility was responsible for conducting two experiments on University- 

owned property known as the Hopland Field Station. One experiment was 

conducted in 1965 and the other in 1968, both involving radioisotope injections ...., into 
,:;:;. 

deer and sheep. A total of 60 animals, al l  of which were sacrificed, werg .... ., . . . .  skbjects in 
-\:;i::;;;i;!.: -... : 

the experiments. The animals lived 30 days after the radionuclide . .  injeZbn+!in ..-_ . . .  the 
: : :  ..:.. : : 

, ! . ... .......... 
1965 project and between 24 hours to 8 days after the injections .:..i:.:+ inj2fii$;(968 p;~ect. 

,... .. 
The animals' excreta and bedding material were buried at.'.6~e~~3$e!dL:station. ...... ........ .... 

According to U.C. Davis personnel, the 36 animals used in t&@$1955 &&eyiment were . ', .:-.-.-. . . . . 
buried a t  the Hopland Field Station, while the 24 ...  ani*qls'i;G$e.d .... ;.-:::. , *in the 1968 

experiment were buried on the U.C. Davis campus, p;&&mati~$iin ..... the two trenches 
.-t.-r.. . . . .:,. 

with no numerical designation a t  the LEHR fa~ilit;2.(s.&:~e&t~d'd\scussion ...... . . . .  .......... in Section 
...- - . . . . . . . . . . .  

.:<"'ib ... :.2 ;::.;&:::;a ....... -...... .. - -'::- ........ .::;::I . .:::a- ...... 4.5.1.3) (Owen, 1987b). .:::::= . ._ ,  . . . . .  ..... .::, ..:. ....__. :z ...... . .: ::. . -::*?, ....- 
.- 

........ ... . a:::::::: - ..... , ...A 

.::::::::. . : : n  
: 

....... . . 
..... e:::::::::: ......, .:..... .:::-::::A 

.:::::. , ,  , . ::..:' ..... 

The following lists the isotopes, the t&@g'c$&i$y"$ed, and the decay-corrected 
.............. .; ,.., S"' ............ "..::;;! ..;. :;:. ........ 

value as of December 1987 (Owen, l!$87 ..::::* ....... b ) : '~~~t$ .....:. d&lay-corrected value is provided as 

a conservative estimate of the radioact?~~;i~\;ghtor~ . . .  ........ .,- possibly disposed of a t  the field 

station, assuming that none&E.the ... ., mate%l ... was metabolized by the animals and 

instead that all of the inv@?to&ia,s . . . .  . ......- ....... b&<ed_ 
...- . .  

..:.:, . ....... ....*1: ....,. 
, :  :, 5.  . .... . .: .. . .  .a 

.) ,'- .;::-; ....... . - . .: .- . . 

I ..... : ;;.za . . .  8 Isoto QR~?;;~, ' : ..&g i na l Quantity 
...... < . A  . .  . :;:,- .:v,' . . _ .  . 

- .;LG+~-*' 
~:.33.,. 
Cs- 1 37' 

5-35 

1968 Prolect 

Decay-corrected Value I 

0.2 mCi 

2.0 mCi 
0.5 mCi 
4.0 mCi 

< 1 pCi 

< 1 pCi 

0.32 mCi 

< 1 pCi 



The radioactive waste disposal procedure at  the time required that  a minimum o f  4 

feet o f  cover be placed over the wastes. There are no  records o f  either experiment 

t o  substantiate whether this procedure was followed. 

In August 1987, personnel from U.C. Davis EH&S visited the Hopland Field Station 

and interviewed a caretaker who  was employed a t  the t ime the experiments took 

place. Two radioactive waste burial areas were identified during this visit, one 

approximately 15 feet by 12 feet and the other 6 feet by 6 feet. The signs.-marking 
1 '-, 

the disposal areas were found t o  be deteriorating; therefore, U.C. ~av i$$&k  action 
/::...:..::!.:* : 

t o  replace them. The Hopland Field Station continues t o  be ~p..e.raT&d:i.b.~ ....... t he  
.. :: .* -. . 

u.. 
v I_ ..... .. .. .... ... University, and access t o  the area is controlled (Owen, 1987b). .:.. 

, :: ........... . , . . : . . . ,... ...... . . . .  .... - .... :.. -. ........ 4 .  . ..:. . . . . . . . .  .. ,.:- :.:: -.; .....,.. ... ..... . . . . .  I . . . : : :  - . .. .:::... .;::'?. ..!. ........ a,..... ...... : ..... - . . .  .... 4.5.2 Findings and Observations ._, .::, _::i,.j::.... .. . .  : . : T .  -. . . . .  .. . . P ._ -. . . . . . .  , - I .  ., . . . . . . .  . . . .  . . .::. . .--. -.- .'.. : .  .:..:... ... ...-. 
d . .  - .: ....... I : : . : : .  . ..... ..... 4.5.2.1 Cateqory I -.::::.. 

.~;::x. - :. 
,:;;: :. . . .... 

.-.;:.&.. 1.::. 
. .:. ... 

.:::::::::~:i::,-~̂ ., .:.::..: :. 
r:: .::::::::.:::;::,::- -:.:.:.. *a:::.:.. 

'a' ................ ..'.'..C,...>.. .... .: .: .. " . .... ...- .=:re -..;<.p::: :::::::::, ..... ..... 
*.:::.a y;:::, -_.. ... 1 

- 
4x.: .- .. .:.,:.' z:::::.:. ....... None .:::::% 

-:::.. - ...... - .  . .:::.:z 
.;:::-? .... -.... . ..... e:::? : :  .z::..- 

1:::::- -. ... ':::z:::,* .::: .'- ..::..* 
* : .... ......... ......... , v::z:.::::- ..::::?. - ...... ..:;.:*:::. -: .. -:iii. ..:,,- -::::;-*::.:..- '::!:.:. 

*::xi;:;;q .!,.,. .;;:;;:, .:::::.. ,..a 

4.5.2.2 Cateqory II -2;:::::..:::::::..n:j:::: 'Fii:i.?. - ......... - ......... ....................... -.:;;'!. .......... C'iii);S"" ..s::::::.:.. yiii:! ...... .'.ix:. ... i::.::.. - - 4  -:::im 
:.. c;::;-z* ..... 

r:..;:.., ...... .-.::-. y:;:?- ..... *:::;-,. -=;!. 
=::>- -.. . ..: - .?- .. 

None . ( .  ..ii.::. 
'. z 

...... 
.?.. 

-..... 
.A:::: 

1:::. 

A::. :?. 
. :, 

::.a .... ....... .... .:.: :,.. ....... ... a,.:.;;, .... ., - .;<'V4. . .  4.5.2.3 Cateqory Ill ..:;;:l~ . - .  . . . . . . . . .  
1. I .  - 

. ,  . . . . .  . :.:.. ,. . . - . ...... . . .,'- A.... .. 4 
. . . .. i- 

... . , . ...::i:!->n:::;.s- - . - 
1. Potential qr.~un.dwP*r . ..:: . . . . . .  ca~&'amination from radioactive and chemicalhanitan, 

.:::::;a w:::., .;.:c:..;::>>. 

waste bu$ial . . .  sites. ~ i i a n d w a t e r  may potentially be contaminated as a result 
....... ............ ,. . 

o f  appr*xim~f$~y8lX.tadioactive .::.?::,::.: . . and chemicalhanitary waste burial s/tes a t  the 
:::::.- - ....- .. .... 

~~.fi~'fa=i!it~.~'<#ditional - .. .. areas o f  unknown acreage have been used as general .. .: . . .  .. 
triPk&$&p sites which may also contain toxic substances and pose a threat t o  

'; . '. 
groundhater. ... 

The radioactive and chemicallsanitary waste burial sites, which include unlined 

trenches, holes, and pits, are located on  the southern border and mid-portion 

of  the present-day laboratory property. The disposal sites are approximately 

10 feet deep and are covered w i th  native soil and gravel that  was used (or ( 
intended t o  be used) in the dog  pens a t  the LEHR. The number of burial sites 



and the general waste type buried, based on existing records and Survey 

interviews with past and present LEHR/U.C. Davis employees, are presented 

below: 

Description 

. .:.. ...... -2  .... :- ,- . . . . . . . . . . . . .  . .  .*::::: .*.. >. : :  .. .. . . . . . . . . . . . . . . . . . . .  ....... ... ... , . 'i:: :. ...... .*!.. .. . . .  

In addition to  these 80 known sites, a portion of  the:$~~&~fac/f i$y..was used in . -: . .--. 

the 1940s and possibly in the early 1950s as a qeneral~.kcashidvmp ...... ..... site by the 
.:..:..: - 

U.C. Davis. The exact location and acreage invol&bdn -:.-. ........ ihk.eariy dump site are 
.::<:::::::=.---.. 3. 

. . . . 
unknown, but generally the dump was ... lpc&&@:iii.ji~e.,a;ea . ...... of  the Cobalt-60 

::?, .< - ....... .... 

Irradiation Field and on the southern -:!!:* ~d?d-k; ...... ....- .A~$Q, ...... th;re are some reports o f  
small trash pits i n d i s c r i m i n = ~ ~ ~ L ,  end of 

- - . ....... .::-:; -,.:,. ::;;;:;7 .;:;: ;;!- ... :i* 

laboratory that were used for .... fecaki~a~s';iiu,,m& -:-.! +....ccrii . animal carcasses, and possibly 
the residue from a chlordane&atei*i#c, ....... .. - chlgrdanelkerosene mixture used t o  
control fleas on the dogs and in t$ii&i.p<$i. 

..... . .x .. 
a::::? 

ii::::. . ::..:!. . . 
........ 

Trenches 

Holes 

Pits 

TOTAL 

. . . .  ......... . ' '  ::.. . . . .  . .- ,:.:..*. 

Inventories of the..$$ioa:&e . . . .  -...... . ...,. .&aihes ...... disposed o f  on the LEHR between 1956 
. . . .  .d . . . . .  

and 1974 are &&rp$ete. . ::. . . . . ... as ing  the reported dimensions o f  the waste 
.:.:::. . . .  .. . . . .  : ._...a 

trenches ..:::.+ . :. 
apd5hole+i.ithe~$iiimated . .. . .?.!::>:a. total radioactive waste volume is 30,150 

cubic fed$~e&ds ........... .... .:+... of"?fiSe types and quantity o f  radioactivity were maintained 
r.:.:::. . . . . . . . . .  I::.,,. 

for the49 ...... . ........ htji+j?i:':h%ich comprise only 10 percent o f  the total radioactive waste 
,.:..* ...... .: .. !. . . . .  

v ~ [ ~ ~ ~ ~ h e ~ ~ ~ e c o r d s  .. ..::-,a ..... , indicate that 26 different radioisotopes were buried in  . . _ :.. >.. 

th'&;@iql'6s, . . . . .  totaling 1.7 curies. Eight of the isotopes have a sufficiently long 
half-lifhyhat they would be expected to  still be present. A t  the time o f  

disposal, these eight isotopes represented 1.3 curies of  the total inventory 

buried on the site. 

Number 
Identified 

19 

49 

12 

80 

Waste Type 

Radioactive 

X 

X 

Chemical 

X 

. . 

Sanitary 

...... 
s: ..?, 

. .  - . .  . -. . i  
. . . .  .::.*. . : -'K"::::., ..v .. :, 

-.2L:::, '. .. ,. - '?. . . .  
. . . .  

. . . . . . . .  ....... ,;:;:;;,- - . ', '-  

.:::., * ,  - 
,;:;:.. ?. :.:= 



Records of the chemical wastes disposed of a t  the LEHR in the 12 identified pits 

are similarly incomplete. The wastes were generated by the U.C. Davis campus 

and largely consisted of residential trash. However, the wastes also included 

laboratory chemical reagents, flammable liquids, and used petroleum 

distillates that were burned and/or buried on the site. Some of the liquids 

disposed of in the pits were not containerized, but rather were poured into 

the pits to enhance burning. Ash from the campus incinerator and other items 

that were difficult to incinerate were also disposed of in these pits. According 

to U.C. Davis reports, the total waste volume buried in the 12 pits i!l':f20,000 
.i-::.:;c:.. ;.:. : 

................. 

cubic feet. ..... . , ;::. .:: ,!. -. 
-.a- ... *.:. ::!. 

............. 
. . : : .  . . : :.:-. - .. ............. -;..;::.- ..-..;.;, , . . .  -. '. . . .  ..... ;. . . .  .:. ,;. .... .:+:.,. ,..: '...:? .. 

Pest methods used for radioactive and chemical waste di3:&j5ai-'dt:;the ..... ....... LEHR 

afford no substantial protection to shallow groun&&tetel. ...... .: . ._ ?<j?..;waste sites 
-.. . . ..:. . .  

were unlined and covered with 2 to 4 feet of ..:.:.. native'ib,il;k.dl~r'~ravel. ........... The 
4 . .  - . ' 

disposal of bulk liquids directly into these pits c o $ s ~ & . ~ t 6 ~ ~ 4 ~ o ~ e n t i a l  .... source of 
.-b%:..- A::::.:. . . ,::; ::::::::. ;::? ,., -:is:-:. " ' 

groundwater contamination. Furthe~rn'arg~,~~@-$:$ .a l~  -.- .Bi :,:., --..,: ............... .. - .... percolation and 
infiltration may enhance leachate gense<&on =fkm ch; solid wastes disposed 

..... c... w::? ... ;r. -.. , 4;;:::- ....._, 

of in these sites and contribute to th$;;.mG&ti$ ...... of contaminants to the 
.;,<y.!;!x;, ,:..::* *:%? -::,,,, .;ji;;?,-.:i:::. .... .. .. .  

..... groundwater. E X  - *:. ::-:;;::::::;:.xjjii'.. ........ ..::!*.G::::;5:::. .. - ........... ... ? -'iiiiL L;z;;%! - 
.. ::. ::, ..... .... " ::..:* .. r... r:.iw .:=:> 

.:;;::: -..... .b -; 
2:::::. ........ , ,  , ........ ........ .::::.. ...... .LC;:= 

..:.:: !. .2::5.. ...... , 
During the Sampling and ~nal~si?6basz&f L;.I(.::. the Survey, soil gas samples will be 

collected from the vici&ty .... ........ . of the - .. 1"Ypits and analyzed for volatile organic 

compounds as . ....... :::. - , ap:::$;idi;~$o!l*:*i-'ikhemical ... : : : : ., ... waste contamination. Also, 
groundwater s&~ler-.kill ... - b&-'iollected from existing monitoring wells and 

.... ::. .- ..-' .......*....... 6 

analyzed ta;;d.et&hin,e<.~~he ..c:;!;::ci:.; presence o f  radioactive andlor chemical 
,:.:.... %.;;if 

0;: .,,; :- .,-::.::.a 
.::::::.:::::-. ............ , 

con ta m i &io n.i~$ *:::::.:.- .:..:., 

..: .... <_:.. . 
-.- 

........ ..... :.:*,, 
";:'::;. ...::::::.::::::::L:.r. ..:::::..:::::*.., ............. ..- . . . . . . .  " ?--*. "' 

..-5- ? 
r:::.... ........ .::. 

: : : ; ; ;  -:::::- 
.. ....... *:*:::;.- ,,. .- Tiiii:!. 

~ o & i i t h l  . . .  su?f:Bce soil contamination from an abandoned dump. An 
... . . .  ::. .. .;.,:. ,,. -.. .... 

abandWied ..... . dump located in the Cobalt-60 Irradiation Field may be a potential 
sourc~~;br.surface -.. soil contamination. Although the types of wastes disposed 

of at this dump were not recorded, they were presumably largely trash with 
some campus laboratory wastes. 

Portions of the LEHR facility were used in the 1940s as a dump site by U.C. 

Davis for waste generated by the campus. The extent of the landfill is i 
unknown, but according to notes on a 1958 engineering drawing, the area 



~ncluded the present-day Cobalt-60 lrradiat~on Field and some of the southern 

border. One report from a former U.C. Dav~s employee suggests that a trash 

dumpster filled with waste chemlcal bottles from a campus laboratory was 

disposed of a t  this dump site. Also, U.C. Dav~s personnel speculate that sludge 

from the old STP may have been disposed of at this dump. Members of the 

Survey team observed broken glass, bottle caps, and a bottle on the surface of 

the Cobalt-60 Irradiation Field, all of which are indications of a burial site. 

Periodic tilling to reduce weed growth may be a contribut~ng fgctor to  * * ....... 
..t.i. possible surface exposure of wastes potentially buried a t  this site. -: 

-<.--::;.,;;::: . ?. ........... ......... .., ;:::.:::,!. ....... 
_.. __. ....... 

...: *:-:.. ..... 
6 . '  :::! 

.,.;;:;.;;;;;;i-:, 
- .___a 

During the Sampling and Analysis phase of the Survey, sur fa~e~ io i l :~am~le~~wi i l  .... i 
G:::t:a- 

be collected from the Cobalt-60 Irradiation Field and anal$ed~fdj:d,@ermine , .... 

whether contaminants are present. Also, soil gas sam$&.will ..::!:, -.- .--$. b&xplle;ted ... and 
analyzed for volatile organic compounds as an indicaia ... df.tbah;r subsurface .::.::. :t:.:.:. 

c'':.:?* .:::::- .: ...... <..::..a ..... . .  . .::;;;* - . . a  " burial of wastes. ......:% .i::..__. ..:. ...:;,. 

3. 
sites. The lmhoff tanks, the r a d i u m - 2 ~ ~ 5 4 p ~ < x q n ' ~ ~  and the inactive domestic - ...... -.. ::.?j".. ..... .::::9. 

septic tanks and associated leach*?~e~d$F'got6ntial ..................... .. - ......... 
:.. 

sources of groundwater 
......... ..:;i:- .. ..= 

contamination with strontiu&%~~ ..i::.! ....... i%&"'h,"chemical and other radiological 
....... ..- -.:.,::. - ....... ..:.: ;= ;.::::a ..... ....... .... ..::::t 

.7 
...... substances. *:..... .:::::?. .- ........ . .? .....a 

,::::;* ... z;::::. 
........ ... :.::. ......... .:.; ::. .... 

The lmhoff tankr:::iahd ... . .  .... L 'ia'diuni--S26- . . . . . . . .  septic tanks contain sludge that i s  
, .::. . . :: *..:., - ..... 

radioactively coi$t$m~.riated.'''*he sludge in the lmhoff tanks may contain 
.,,:;:', .,::.::::. ...*::::: i. .... 

strontium-9.0~~~~uto~~um:+~id1 .c;::;::-z:.;:..- ... , americium-241, and ytterbium- 169 from past 
,.::::. 4 .::::. 

. , f : ' : ,  .. .::r:::::n' 

discharge$& ....... *..... _ the ..... treiimknt system. In addition, the lmhoff Building was used ....... 
*;;;:;3. ..+;:;::!i!-:!. 

as a .rii:iiiiil'i:"- storag'cjive8'$~containers ...... of radioactive and hazardous chemical wastes 

geii&ateil ....... . ..... th;Gbhout the LEHR. Spills may have occurred at this storage area 
a&&f&ddentally ..... entered the lmhoff tanks. This could result in a "mixed" 

..... 
~aste.~:fi;~e., ... waste containing both hazardous chemical and radioactive 
substanies), and would constitute an additional concern for U.C. Davis and 

DOE regarding disposal of the wastes once the decontamination and 

decommissioning (D&D) efforts at the LEHR are under way. Furthermore, 
these chemical and radioactive substances may have been discharged to the 

leach field east of the lmhoff Building and may leach hazardous constituents 

to the groundwater. An accident in June 1987 resulted in up to 3,000 gallons 



of deionized water being discharged inside the lmhoff Building. Some of this 

water entered the subsurface tanks, and may have introduced other 

contaminants from the lmhoff Building floor to the tanks. Wastes in the 

lmhoff system have never been analyzed for nonradioactive (chemical) 

constituents. 

Although the deliberate discharge to the Imhoff treatment system has ceased, 

substances may still be discharged to the leach field. A trickle of wate~~from an 
!. ; 

unknown source st i l l  enters the sump of the lmhoff system a t  a rase- wimated 
-\;:::;$::!.!&. . .... ..::. . 

a t  approximately 300 gallday. Fluctuations in water level i,n.$he'ta&s are 
,.:(::;:::. .. 

I.:.:A .. -.. ... 
noted to occur during periods of heavy rainfall. St~rtn&Oter. s::::'.:. -.. "... . hh ich 

accumulates around the building on the northwest side, mz$$q.fii:iibtrate ...... to 
.?!. , ..' :::::::- 

the tanks. No leak-testing of the tanks has ever beenqyrfoTmed;iqor have any ..'. '-.. :. 
mass balances on the overall system been calculated. .::.. . ~fju$.tt;ejn(e~rit~ of the 

a:.::..: 4:. - .. . -:::::'. v:,.. ..... ..... ... system is not known. .::.::<. - 
.i:::. 

. . .... .. -.. . .... .. .-:.*:.-. a:.::. . . .  
e:::..:::::::::: ??.. -.I:.. . .... :: ... :::::.::.:fie*.- -. . ',. *+;:::.. 'r' ...................... .: ::: .-,.... . ........ : .  :. 

...- ..-:.::a c::.: --'G.,.:;;-. _.._....a :;;;;:;::, 

The radium septic tanks. seepage pits c;i:b Z&?)e&hth~ine-received .::::._. -...... ..._... an estimated 

3.827 mCi of radium-226. This ra&$h-2$$;;~a~~vity was released to the . .:.:;Wfii::.- '2:: ?... :? 

, , ,  : . - I::? 

subsurface soil and thereforei-~;i~;!a:~i#us5ib'le source of  groundwater 
( 

................ . . 
c:=;x. ....... .:: :... ...... ;. -;:::. 

T:.:x 
: :  b 7' 

contamination. -. .::: 
c:: ..:::?. .. ._ . . ,  ) .::i..x ....... .xx:.... 

a:: . " - i t -  . ;:.::-. - .  
f ::::. . .:: ; c::::. -.- ..... -. . . - 

The domestic septic ta~&.~ecelved 26uid discharges from the laborator~es a t  

the LEHR until thp$::ter$.&nn'.i&ed . .. . to the U.C. Davis STP in 1971. These 

discharges may &;-innhiuded.ihemical and radioactive substances, wh~ch then .- '.. - . . 
would have.:disch~~@~~..~..su ,. ,. -- . , bsurface leach fields. Septic Tank Number 7. .. -I. .. 
located &t$ of the lnihoff Building. may st i l l  be in operation for wastes from . . : + .,,. 
the . lavatdi;'ifY'ie~lmhoff .- - Building. Although all other septic tanks are 

b&"ed . . ko h i& been severed and filled with sand, sludges possibly remain in . . :,. * . -  

thevt;;lnks. . . The sludges have never been sampled for chemical or radioactive 

substabs. If present, the sludges represent a possible source of groundwater 

contamination should the integrity of the tanks be poor. 

4.5.2.4 Cateqory IV 

None 
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APPENDIX B 

SURVEY PLAN 



ENVIRONMENTAL SURVEY 

UNIVERSITY OF CALIFORNIA AT DAVIS 

LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH 

November 16 through 20.1987 

Davis, California 

. ,  
,:::. . . . .  .... 1 .O INTRODUCTION :: - .  
: ''k 

' :::::::::,.: *. : - =. ....... ......... ......... .. 8 .  ..: +. ....... .... -... " . . .......... ... :... . . .  . . ............. .. '. . :. .......... 
The Environmental Survey is a one t ime baseline invenfqsy a,:::::b 'of . . '  ex l idnng 

... 

environmental informat ion and environmental problems ahd.?::iifks::at ...... ...... DOE 

operating facilities. The Survey wil l be conducted in accord$$~g~.v i t t? .~~ ".., . - principles 
.. ::: - ' - . . 

and procedures contained in the DOE Environmental Surrey .... ::. M~M&~';.-~:. . 
..... .:.:..:: ::... : : -  '. ... ....... 

a:::=? .... . s .: ::::? . .:. . -..... ..n 
.%-*,.- .-::.?:R 

. . :. 
.::::;::::::::::.--?.. , 

. . 
The Survey is an internal management tool  to aid .... tliviii$&$!ary. ....... aSnd Under Secretary ..+( ........... ,..:;:: ._.__., .. 
in allocating resources for maintaining aggresiG$en;i?mmental . -.... :.:::? 1. 

: a  ....... a programs and for ..::::. " .. 
mitigating environmental problems at DOE <~&~&*i&~.$~&.l, - 

.... $& ?:!,?- :::~:?,%$%f ... :... i . - uE;:;::::::;;.:.i-: ....................... .:iii'. , 
s3w:::::, .. ::!- ..-:::,,. v:::::::::. .... " .......... L . . a  ..':;, .....* 3 

2.0 SURVEY IMPLEM ENTATIO$~%;~:-, .... -..... :?a 5"" . .. .....,. ....... =... . :?:* ."..i?. ..... *:::;. .... e:::::. ....... 
<i:::.- 
.;i::+ 
.:::;:6 

The Laboratory for Energy;R&hed . . _ . :.:?. ~ e d t x ~ e s e a r c h  (LEHR) is  operated by the 
University of  California . . . .  (.ui&:) ann;a$j:b;&ted - ..... at the U.C. Davis campus. This Survey . ::.::::sS 

will address the LEHR f&jdkctiy,t& ".. :r :.::. <. and other facilities on the U.C. Davis campus 
;: . . 

that receive and/q~;g@gt h&te.$$&nerated ..... by LEHR. ....... .?;dip 
::-:,::.a ..: ...?....., . . .  ..... .::::. :::li: 

.:i$Q ,:.;+, -:::::. - .- 
-;;;;;3, .+;iim.- ... :: :: ,*:: ::w*::::::::-:.,- ............ ../............. . 

The EnvironmentaPSurvey'at ............ ....... the U.C. Davis, LEHR facility wil l be managed by DOE 
.!::;::;. - .., - 

L... :.:. 

Team ~ed&er ... . . . . . . .  ~ i h c e n t g a ~ n e  and Assistant Team Leader, Michael Kleinrock. William 
.. :. . . .  .... : .. - . :. .> 

Holman wi'ftiPerve . . .  as the San Francisco Operations Office (SAN) representative on 
4 .  _ . 

the Survey te'ak. Technical suppon wil l  be provided by contractor personnel as 

follows: 

Air: Ted Koss, NUS Corporation 

Radiation: Ernest Harr, NUS Corporation 



Surface Water: Mara Hlavaci k, NUS Corporation 

Waste Management: Liane Hetherington, ICF Technology 

Inactive Waste Sites/Releases: Jennifer Clay, NUS Corporation 

Hydrogeology/Drinking Water: Robert Germeroth, NUS Corporation 

! ' I  
QAKoxlc & Chem~cal Materials: David Olson, NUS Corporat~o.n.-,,; '-, -.. .. 

#-.-  '. . -. 
*..I.. ....... ......... . . . . .  .._ :. ? ............ *.,,.::.-. .: ::, ..... ..... : : :  .. :... .... 2.1 Pre-Su rvev Activities 

..::.,.. 
, -:. 
" i i  4::::j: ..:... .. .... . :: :,. _ .-:::.$:::,: ...... .,,.- ...: .I:::::. ..: ..... . . . .  ...;. .. ..:::::. . ........ .-;:;-.. 

-.. .*!.. 
.I ::..:-_ 

Survey team members began reviewing the U.C. Davis:+EHq ..'. -.. .. fa&j.tY general 

environmental documents and reports in August 1987. .:..:.:: ~@.:-:&a~:?e ... . .. and former 

Assistant Team Leader, Mr. Mark Smith, along ~ i t h  .. ..:::::.a. -M;$:.. -.. ~l=$.,and Ms. Hlavaci k 
:::::::::::::-. . . .  . . .................... ................... P,- - , .  ?. 

conducted a pre-Survey site visit on October 5-8 ..1?. 198?;fa.ijA'iir-a ... :..: .LC.: ... iamiliariration with 
...... -. 

key DOE staff andmcontractor personnel. ~ h ~ f a z h ~  ,;:::;:.. $&$oured, a cursory review of 
.- =:...- .:; :::, cz::. ....... e.:. 

documents was completed, and data t h ~ f ~ & e r $ ~ $ p n ~ r a t e d  in response t o  an 
.?a;z -:!.*,. .;i;f;;-.::i,?.. .::::?, -..iii,:?. 

..- ............... 
information request letter of ~ugust,.l ..&%Fa 4 , ~ ~ 1 ~ 9 8 @ j i e  ,..:::? discussed. The letter proposed 

-...... '. b -i.. 

i 

the Survey schedule and listed enviro&men?&information ,:.__... of interest to the Survey 
a:.:..: 

-....a 
Pi:-. 

r;;:::.. -.. 
I::::.? ...... team for planning purposes. .-:. ,I:::::. * a  

.:I::::" 
y,. 

..... ......... .'. :::.. ........ 
.i:;;;:f* .... 

a:::::: . ,4..;.. , -..-... .. L.,.: .. "::. 
..j.. .;.- 

A meeting was held ...... wit$&pre&&~fiaes ..,:.. .. of the State of California Department of 
?.. 

Health Services and th&&~a& .:..:...:.:.. C . Q . U ~ ~  ... . Environmental Management Department on 
.......... 

October 8, 1 9 8 7 . . ~ ~ ~ ~ ~ & i ~ & i - ~ $ ~ ~ ~ n m e n t a l  .._.::.- .... ......... issues and to explain the purpose and 
..:.::.. ;' 

scope of the s&&~~: '~EPA ....... .I:..:: -. ,..............- k ig ion 9 was contacted by telephone to  solicit their 
;:..:, . .+ .' -;;;:;; ;;;;. 

opinion . . .  .. .:.. . on.tlj*,e"~ikonm~ntal s.. ... status of LEHR. These discussions identified issues of 

~ederal,-$&t~&i;nd . . &nty governmental concern on which the Survey team will 
,.::: ._.... :id- -. . . .  .... :.. . -  ...... 

focus. ,.:. _ . . '. . 
, ... . . . .  .. '. 'A. ..... 

6.. ., 
-4. 

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

the Survey. 



2.2 On-Site Activities 

The Survey will be conducted from November 16-20, 1987 a t  the U.C. Dav~s LEHR 

facility. The agenda is a shown in Table 1. Modifications may be made as 

appropriate, to minimize disruption of site activities and to enhance the efficiency 

and effectiveness of the Survey. 

Table 2 is a listing of specific areas that each Survey team member will e~aluate. ,' .k, 

This list is intended to assist SAN and their contractor in identifying . . .  t'b? most - ....... . ' .  -. : 

appropriate technical contacts who should be matched with individua!.-~'"'nte? . . . . .  ..t eam 
. . .  . . . . . .  ........ ;;-.. . . .... .. 

I... , . . 1. . . .  . ..... members. d..::~c . . . ,.. ;. 
. . . . .  - ...... . . . . .  

Interviews and consultations will be conducted with e:~viiir~nme:h-tal, ,. . 
..... safety, 

. _  . . . . 
6 . .  . 

research, operations, waste management, purchasing,.,3nd ..:.::. eflg~@&%-ng ......... personnel, 
. . . .  - .: 

among others, in the course of the Survey. Also, the -. ~ u ' & ~ ,  te&,will continue their 
.;:;ji:i-: .:*..,. _..... I .:. . . . 

review of records and other documentation du.rin-g:iJ+e-:$~&ey.' ............. These records are ...- ..::;:- -. 
identified in the "Records Required" sections*g&4h,~.;"@.ann ...... The Survey team has 

c:?S . ....- ...... .....a i. ..:::;* 
already reviewed some of these d o c u m ~ ~ ~ - , ~ s ~ ~ D p ~ s  ..... need not be made of -... ii.$:ii- ..... :: 

.-ii::;...! ::,. ':iiiiir .::is:. ..... 

documents previously submitted by ~ ~ ~ ~ m r d ' ~ : & e i ' i  .... .:i_i.i. ~i ................... ......... contractor. However, the .... -.;:;* .,:.- -.:.;a 

original documents should be read8@;avdil;ibi'e . -...... .:. .!. .... .- fbr reference during the on-site 
..::.:* -.. .3 ..i:::> 

.::::-. 
..:..:* -.- ....... activities. .:::?$. ...... ,:I.::. . 'l .:::::;? 

.:i'?. 
.....a - :. 

........ ...... .... ........ . ::.. ..... .. ... s .; :::a 
. .- 

..:.::. 
s.:... 

., -.':;.. ,,:!+:.a ...... 

2-3 Samplinq and,&=Ivsic.:<- ..... !.,!,: . -:;>' . 
..::.. . . . .  .. . . . .  .... A .'- . :: :::.l' 

.... :.., .... 
i.::.: .. -:.. . 7 ,  

. . . . . . . . .  
....... .:..:3, ..;;.:.-.- 

_::::: ... 
A:: . :  s' ....... . . :  ....... 

Based on availab.k,34;te ... :::. ... ::. 6 ~ $ ~ ~ o ~ ~ ~ n t a l  ....:::-:,:::A information and the results of the on-site 
............. 

Survey adivitieJ$$ie,.&impli'~'and Analysis (S&A) phase of the Survey process will 
':ii;il. ,,':vi:::'::::!,- .... 
...::::..x.;*+.":::':;a'r- ................. 

be implemented ...... ,: ........ .....- "apkroXmately 14 weeks after completion of the Survey. This 
<,.:::;a ::., ......: * ... 

effort wd:@ha@a . . . . . . .  2-3%~eek duration and will be conducted by the Idaho National 
. . . .  ...... ?. ..:::ii:. .. ::.,-: ...:. ., 

Engineeririg.i~aboratory . . (INEL). Results of the S&A effort will be transmitted to the 

Survey ~ear;i?keader for incorporation into the Interim Report. If data are 

determined to be reportable pursuant to regulatory requirements, they w ~ l l  be 

immediately provided to SAN. 



TABLE 1 
,.. ii;::, . . .  &:::.:a ,:.!:'I ...... .:'. - . . . .  ....... . :;- . . . . . . . . . .  . : . ::::, 

LEHR ON-SITE SURVEY AGENDA . '. .... ..:, 

All 

Illc B14tIa1ty 411d TUUI 
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area sr)ulhweclcrncorner 
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thlutdolbe #$Sue 
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G ~ B I . I I ~ ~ ~  ~m n n ~ m r l .  co 
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Obtelre groundwrur 
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water uses 
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~ ; 4 ~ l ~ j u 1 1  - 2 , ;  
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v#,~I ~ a 8 r 1  l .&,&ti I .  ~thd i f i i? :  obr'rcr&-+urlatr Revmew LfHR waclz 
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Laboratorv Analvs~s - pa&. ' -f 
~ad ioac t~ve  Was 

~torh&$tei&Ilanagernent 
Spill Pieda.ntton, Control and Countermeasur . . ....... .' ' : I _  ..... WASTE MANAGEMENT ... ...... ..... . ::.. . .- 

:.:., -. ':{:.. ,>':.i. 
. . . .  Y. 

.' .i' :.... . . . . : .  . : . ...:,- ... . 
L~ane Hetherington ....'A. .. ,I. " . ; : ' ~ i ~ a ~ d ~ ~ ~  Waste 

.---..+ . . .  . ' . .  ... 1, . .  . . . -  . - - 'fhdioacr~ve Waste ....... ....... :fjl.:." ........ .,,. . . .  _ .- ..:':. Non-Hazardous Solid Waste 
........ . . -  ............ . . .  . , ,  , .... . Underground Storage Tanks 

..:;a . ..... ....... ..:::.- 
.: ?',.::!j2; . . .  ..... ..... ....:.:i.* v ', 

i.. 

3 .:.:.:. ....... RCRA/Sol id Waste Permits ... ....... . . . . . . . . . . . . .  - 
.c:::{x. ,.!h..;::?,:r .::..- Mi  xed Waste 

.'::::;:T::::cP-e<:::.:;: ,.., :::* .......... . . . .  

.e Plan 

Character~zat~on Studies 
Rerned~at~on Work 
Past Waste Site Locat~ons 
Spill/Acc~dent Locations 
Former Research Locat~ons 



TABLE 2 (Continued) 

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

HYDROGEOLOGY/DRINKING WATER 

Robert Germeroth Waste Storage and D~sposal Sttes (Past and Acttve) 
Sp~ll/Acctdent Locattons 
Regtonal Geology and Groundwater !' :, 

Well Inventory and Construct~on (drlnklng.w.ate+., 
supplies, Irngatlon, prlvate and m o n ~ l b n o g  '6. 

wells) -. . . -, .. ._ .. 
Groundwater M o n ~ t o r ~ n g  ~rogram..a j :d~t ;d~es '-. '.. . . . . '. '. ." 

QUALITY ASSURANCE . . . i -  . . .  . . A. .. 7 .*-.. ' *  . . .- . 
. . I . _  .. -. 

Dav~d Olson Env~ronmental Sampi~ng ~r,bgram " . . -" . . 
. . 

Env~ronmental Analyt~cal Prpiqranj-- .- 
Data Management a?d."Handl!ng- , - . .-.. ..& '-. 
QA Program Overvtew. ._ . -. , . - . , . ._ .. . . . . .-' ̂. . .. . . 

TOXIC AND CHEMICALS MATERIALS , ---- - . . . . . . 
-.-"& 

..-<.'--- ..I. 

Dav~d  Olson Process ~ h e & $ ~ s  a&&"bi<~t&es Inventory 
Asbesto+~mokiil~and~~hposal 
PCBs In-Serrice, Stqragei-and D~sposal 
Pescrdq Qs%;itprag#t and Dtsposal 
Wari?fiq.$ln &Itl,Storage Tanks for Process 
.'-*.. Chm;;$a 5 '-.-a 

=. . . . . . .. _-. =. . '. .- ' 0  
-- 

9 . .. . . - - , t . - .. . -. -=. '.. . .- .. .. .. .. '. .-- . . . - .  
:. , . 

# .  

:_ 
.- . . . - .  - .  /.,' ..+' . . - - . . , , .. ).' . . . .,- ,- 

r '_  
-. _. . . * . ' .  : :  - - . . -  . . - .  . .. . *- *-. 

., .. . . . , - I- .. ._ : .- 
,.* .* -- . , -. ..: '. 
_: ,. . . . 1 _' 
. - , . . 6 - - 7 ,  . ' ." . . . . . i  . . .  . . .  -. .- - .C-.. .-,- -. .- . . -.. _.- 

: ... - .. .. . . L ,  . n 
'. .. . . 

- 8  
.. '- . . . . - .  . . . . . . - I . . . .  . .-' . I .  . - . . .. =. 

. . 
(. : 



2.4 Conclusions and Reportinq on the Survey 

A closeout briefing will be conducted at the end of the one-week Survey to descrrbe 

the general conclusions of the on-site activities. Within 10-12 weeks of the on-site 

Survey team visit, an Environmental Survey Preliminary Report will be developed for 

LEHR. Within 10 weeks of the availability of the analytical results from the 

Sampling and Analysis phase of the Survey, an Interim Report will be completed. 

3.0 AIR 

3.1 Issue Identification 

The radioactive and regulated/hazardous air-related 

assessment of the plant-wide air emissions and emissiqqs ,..;{:% con.t@~;-&-review of the 
. I 

monitoring program and equipment, and the acqu,isitidh..of-..aybient . . . . .  air quality 
: .. ............ ............... :.=:- . =. " ..........- .:..;. ".. ..." . .. 

data. Areas of investigation will include the la.~rit@(yeim~s$ons ....... of radionuclides 
fi..... ... - . - ....... 

and toxic pollutants, and potential emission+.of&id .;::::::: 'fd.in,es, organics, and volatile 
. , -."". .: :.:., . . 

hydrocarbons (VOCs). Operational a d .  ..-iici:z:!.,. p#&edC<&i. ... :,:, .;;z!:: 
dractices associated wi th  

.......-.i..... :.. i.;;:, .. - 
,g:.:>::.~:;:::.:: ,:::::> :::::?- . ' 

emission controls and emissions moni.t~rrh'q:%+q!~p&nt .::::.,a will be evaluated. Fugitive 
..::. .- .xu. ...... - 

sources of radioactive and regulatedlk&qrd&b~ ..... particulate and gaseous emissions, 
-;:.;;a. ...- 

including emissions from chemical and:hasie storage/handling areas, will be 
..;.:::> . .  . . .... ~nvestlgated. .. . . . . . - .  . . .. --. 

: 4. - .  : . . . . . . . . . .  ...- -. -,. ,* . . .  I.. -. A .  

-1 . 
The general approach kill involve a review of existing envlronmental 

. . ,. .- 
reports, chem~ca~.~ i$&~t , to t id~:~~erat~ng .. A- . - procedures, ventilation diagrams, stack 

mon~torlng . re$b&ih,..t&i~-a&i$e .-- a -  ---a:. effluent reports, and other relevant documents to 

Identify s~.~fli'fii:~nt'$yrce~of . . air emissions. Following the document revlew will be . . 
the phyli&l . . _ in$iectloh.'of . .. significant processes, control and monltorrng equipment, 

and potenti$. fugltive sources. The Survey will identlfy air contam1 na nts from . . 
s~gn~ficant proiksses and fugltive sources at the laboratory, identlfy acd evaluate 

the exlstlng control equipment for the air contaminants, and assess the potentral 

for envlronmental problems from the emissions. 

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

available documentation: 



Emissions and emission controls associated with "work for others"; 

Identification of carcinogens and emissions controls a t  the Toxic 

Pollutant Health Research Laboratory; 

Potential for environmental releases and residual contamination from 

the recent americium/plutonium project; and 
. . : -, 

Vent and fugitive airborne releases of radionuclides, includi,ng..&tential -LL4..:.... . 
t: .. '. -. . ..... ..... . . . . .  for accidental releases. .... . . . .  ._ ._ . , - -  . . I 

- -. 
.* . :: ,. . . . . . .  . a ... . - . . .  .. c.::.. -... . . . . . .  '.. .. .!-:. .i . . . . . .  - ._  ...: r .  . .  ...., . . . . .  ..... : ... 3.2 Records Required ...... ..!. - . .. . - -  .., . - s .  . 

: .' . . .... ....... . .,.>' 4, ..; : ,  .. - .  . . . . . .  . . -. . . . . . .  .. - -. . ' 
. . 

. . - .  I .. . . . . . . . .  The following records should be available for on-site r e ~ i . e w : ' i : ~ : ~ - ~ ~  ,.. .::::.: . . -...:- 
.'.:::.:<. 

*;' - - .  . . .  ...... .:::::::. ... 
a. -.... , ,  c:::.:. -... . ,  

.:::.::::::::;.:.-7.. . .:.. . a .  . . . .... .: :::.. . .:...::::- -. ..:?. ' 
.::. C,., : :.:. .+:::::.. 

Source and emissions inventoF$es~$~r.;:bg$b ... . ....... ,..::.- .. radiological and 
regulated/hazardous emission somri~-amd .;::.:::. . &&pica1 inventory lists; 

. . .  a::.:::::.. <: 
I::... _ 
r::..:, 

. . ......... ......... ...... ,..: . - ..... 
..:A; ,. , -,,:;s::::- .::i:- -.-... .::...- 

..:i::.. 
, . .;A ....... ........,-..... :::: '.:. .B(:i.. 

( 
% ............... 

Description of current ajz- .::: .: c&@$aifsnil;ria,@t-producing ........ ...... operations ( f low 

diagrams, narratives, and s&~&~h&$&.  ... .... 
...: ... -.- ..... %:.. .. .;;:..;. 

a::.::: :. -...... 
.::.: .- liL-::. .... 

Cop~es of air per.m~t$;:.+-. I- .-_ A. . . . . - .  r .  : . . . .( _: ,: 
.- 1- I -  . .*- ,- 

. .  I). 
-. _. - .  

Local ambl*b&t&f data for both radiolog~cal . . . 0-  

I I u . , tai;'i&. . .  :;.o&d); . - .  . .: 4: .. 4 
I . .  

..- . . .  i .... . . I  .- - ..--.. , - -*-. 

,.*fd*tifit<tipn-~f significant fugitive/acc~dental release poin 
- 8 .  . :  . . - .  . . '. .. .. .. -.- . . . . .  ....... 

• '~ jhb ien t  . . air dispersion and dose calculat~ons; 
6 .  . J -.. 

Descriptive documentation on exlstlng add-on emisslon 

ventilation system draw~ngs; 

and criter~a 

t s  ; 

controls and 

Operating, testing, and maintenance procedures for control equipment; 





environmental problems. Existing environmental standards, regulations, and 

guidelines will be used for comparison to assess the potential magnitude of these 

problems. The review will also determ~ne if appropriate actions are being taken or 

planned to minimize accidental releases and/or mitigate the consequences of such 

releases and whether there are conditions that  potential ly may lead to  

environmental problems. 

Several areas for specific investigat~on have been identified during a review . of 

available documentation : * .  .-.,- .. - .... - : 
-.#-..- '.. 

.... ".. - .  . . . . . . . . .  . . .  . :.; . .  -. . "  'i-..... ....... - . . .- '. 

Documentation on occupancy relating to  cobalt .i<<id.ii?jor fa'oiity . . .  . - 2:. ,:- - .................. .. .::-.:. C.. . ... exposures; .... :::, . . . . . .  : -... ..... ..... .?!., .... ....... - , . . ::_ . .  , . . .  
- 7 , :  p;. '. - .  . . .  
', , -.;. '.. . . .  . . . . 

.* ' - ' . . . 
, - 1 .. . . .  

Radioactive solid waste including mixed waste h:wa?je'inent pract~ces, 
-::.::$. .:::::*. . . 

-. - .. ..... ... a::::.:.. -.. . . 
and storage and disposal methods; . . .;.::.... ..... .. . . . .  . , 

.::::.::::::.;::- ..: ?>.- 7.e. . . . . . . . . .  . . .................. ... ...... ....... ..4:::::.. 
.:.:::q, +.:. .... :.. .:: .? ............ ..... . . . . . . . . . .  .&:. ._.':. .::::... :......-.....a .... .......... *.;:... L;'...: .: c:: ;, ..... -...... 4 

,::::..?, - .. 
Past and present radiological re~eds~;f&th&$~~site ._:_:.::. . leach fields; 

a:::::::. . C::__..... 
-:::..:- 
..!i::;?, 

. , ......... I 
a,::-*::< ..:::: ..c):.!:. 

-fit,,- - a::.::: 
*.$*:;!:::?:! .:::!ii, .*2;.:,, 

.... .. .- .... <..a 
..................... -:::: :::.::::;:.:Till:: E:ii::. 

Treatment of liquid radi,Qacf'ri$@jwg&& through the lmhoff sewage ..:: . -. i .  
-..:._. 
-::?a ........ .:..:.! ...... ..:::... ...... s::!..:. .... system; .:...:- ..::..:.. ":::.:. ..::::: 

e::..:. .... 
.;::..:s 

-.- 
w'::: : ..:::::!. -...... ........ :.. ....... .::.:.: . . 

Past radiological-rei'=&s . . .  . . . . to tHe injection wells; 
. . . . . A  - .  . . .  =..'.,-.-. . :::.,- . .:.- ... :. .... . . , ..... :. . . .  . .  .'- -. _. -. 6 . . 

TLD m~nito;id'~:.d'gt'h~robalt . . irradiator; and 
,.::;;;::::. . . :. . .-:: ..- - . . . . . . .  . . . . . . . . . . . .  

..:;(:::... i. .....a. . . . . .  ..... 
- . . a  L'.. ( 

. . .  - - 
...;- ..... ...... . . :::-::.::_. . .  ..... .. .;, .. I:.:.. 

'. ..:. i' -. , 

~ a s t ~ h ~ ~ ~ ~ w ~ t e ~ i ' e m o v a ~  _. . . . . . . .  _. ............... practices from dog pen areas. ... 
..I.-..-.. ... ::::. .''"l::.:.. ....... .:;:::::.::.: : . ;:::.3. 

-* 
""::::.;. ... - ...... 
'id .., ..... c::::::, -. ..... .. ::. a_.::., 

8 
. . .  ..:.:::. . . . . .  -.. ..?. .. . . . .  

4.2 -.::':?..Ret~d . . . . .  ~6 
a : .  . -  ...... 

L. , .. . . . . . . . . 
The followlng'.records should be available for on-site review: 

Radiological sampling and analysis methods and data, such as: 

- Radioactive material inventory 

- Radioactive waste shipments 

- Overall effluent monitoring manual 



- Overall environmental program manual 

- Effluent sampling schedule 
- Effluent data (radionuclides, concentrations, and curies released by 

release poinfffacil ity) 
- Environmental sampling schedule (soil, ambient air, surface water) 
- Environmental sampling data (related to facility or area if possible) 

- Radioanalytical procedures, related Q A  procedures and 

documentation ,' : . I 

- - ,- - . . . * : 
... Radioactive emission reports (air and surface water discharg&;'----: 

-. '. 
. : a - . . . .  . - '. ... : a-  , :  

: 4- , . . . 
Env~ronmental monltorlng and sampling equ~pment.- 'c~i i6ia~!an and 

.I,. .. '. . - . - 
ma~ntenance records; .: .-.. , . '.. .. .. '. - -. - .  . . . . ., ... . . . .... 

..:.:.a . . . . . .  -:,, *:-. 
, - . I  

Documents on the selection of  sarnplin&?)a=at'r&s ,-1.2-... -... .*. . . and design of  
.::i:i::::i:::::-- . : . : : : : : . . : : ; . : : . . : . : I . ~ > . ~  " . . . 

.- .... ........ ..... .... monitors; .:>-:= . . . . . . . .  --.: Gzi ... ::, :: .. :. .. .: .::.. ,. ,.:.. ....... : ..a::::: 

.... 
..iii. 

; "" " '" _.* ..... .. a:.::., ... ...;:.. ::.5 .....a .:::::> .:::.- ...... 1 
I 

...... ...'i'.. 

..., . .  ...... . -%L ..- .- . ::::, ........ + .' .. 
Status reports on effluent and e&Groi&'&tii -. .......... controls and monitoring 

.:?sZ: :!.7,. ..;:;-?.:';?- . . :. ... . .- 
-:::?: :::: ......... ::::.:?..:::: qi:::::, systems upgrades; -........ e...W ..:: ..*: .... ........ .+iii. ....... -::':.?, 

.:::2;n 
... ...... .. . ,..- -. "* ..:::;:. 
..:::- ........ . a  .. ....... 

5 ....... ..= ..... ..::::- ........ .:.:..a ....- .. . . . .  
-1:.. . .:.::? ....... Y 

Radioactive waste managern&$;.rd.~edures; . .1 ... 
.'a>:?" 

:::. . . ::. ........ ..... ....... ... : :.. ... .... . I . ../:;. ,::!:.:. . . ,a 

Reports on ac&d;~htal"ibeaiei; . . . .  .... 
. . . .  ..... . A I). . .: :: 2. .... .....* . . . . . . . . . . . . .  
-;..,.!:, -6:: <.- ... .. ....*: .:.:. :. ..... : ::::a- ; ,.. .... 

~ e ~ o ~ ~ ; ~ ; ~ ~ d i ; ~ d c t i ~ e " k a s t e w a t e r  . ..:. storage tanks; and 
. ! : ; 2 ; -  ' . ........ . .-.;:::A 

? .  

' .' . ::. . . :.:.. .--:::J , ::: - .::.:,- ...... . .  ...... ..... ........ .:.: .... s.,. 
u.7. ........ . ..:. - .... ..:... :::: ..a 

L::... ....... ~ g s c ~ i < $ $ ' ~  . , ... of'dose calculation programs. 
....... ...... ...... . . .: , . .:::x ........ ..... 
: :. . '. .... .... 

: :  .. :. ...... .:. > :.::.:;.' ...... .,: .::: i... .>- 

5.0 -SURFACE . . WATER 
. . .  ... ?. . . . .  

8.. > ... 

5.1 Issue Identification 

The Surface Water specialty area will focus on the discharge of chemical and/or 

radioactive-contaminated wastewaters (Sr-90) from Building AH-1 to the on-site 

(Imhoff) treatment system and associated leach fields; the discharge of radioactive 

wastewater (Ra-226) from Building AH-2 to septic tanks and injection wells; and the 



discharges from LEHR to the U.C. Davis sewage treatment plant. The control of 

surface drainagelstormvrater on the LEHR facility will also be evaluated with respect 

to contamination via overland flow through areas of potential toxic contamination 

or by cross-connection of industrial process discharges with stormwater collection 

drains. In reviewing wastewater disposal methods, emphasis will be placed on 

current, as well as historical, sources of wastewater generation to  evaluate toxic 

chemical and radioactive contaminants discharged and their fate, as well as the 

ultimate disposal of any sludge associated with treatment. 
!' :, 

--\., . . -. * : 

In addition, the Survey will review the effect of prior operat~ons.o.n'~nh~~r.a~ly - 
a - - .  . 

occurring surface waters, springs, andlor seeps, such as PU y f j ' - ' ~ r i k  . - k. %kse 

evaluations will be performed in conjunction with the inactlvG+d&e3.:qres and 
. I . .  . - . - . -. . . . . 

hydrogeology portions of the Survey. ..- ,-.. . . ',. .. . . . . 
'-- -. - *  

. . 
8 ,  

. . . _  ., : .-. * -  . .. '.. -*, - ,: - .# 

Another area of investigation will be the adequacy .-.-._. of ipi)~..~re<ention, control, and 
- .  . . 

-. . a. 'r' 

countermeasure procedures for any above-groyn'i).&&,Q2 , . --... of A petroleum products 

and hazardous substances that have the poten*$~l~.fd.'d'~t,er - - . . surface waters (directly 

or via sewers) if spills or tank ruptures shgulh.ht5u>:i:.~hihii'effort - -  - . ,- will be coordinated 
* . -'. *.. . r .  . - 

with the Waste Management and the.~oki~&d.~f jep;cal  i .. .. -. - .; ... Materials specialists. 
=., ' 7 .  < .. -". ... .. =. - - . - ". '- .. . .. . 

Several areas for specific invqstlgation 'hiye been identified dur~ng  a revlew of 
" .. .. . . 

available documentation. ~a j&rareas ~ f ~ n i e s t ~ ~ a t ~ o n  include: 
: . . . - .  . * . . . . I _. .. . .. .. 

. .- . - -_ .. : : . . . . . . -. : 
~astewateiw-hreathent . . . . ?6dge from the U.C. Davis sewage treatment 

I - 
p~ant,.i~:fibti"t~&i.f~ticontainlng .. .- . . . . toxic substances from LEHR, results of 

sludb~@:an$$s,es, ultimate handling; .. -. *C. ..,- '..-. -- .- . . -. ._. 
: -. . .. -. _. .- I 

Lr '. 
. I .  

.. .. 
.-..:~r.@s-con"$ctions . . between industrial, sanitary, and stormwater sewer . v .> 

-'qstems, specifically, the potent~al discharge of industrial wastewater 

Intb(he U.C. Davis sewage treatment system; 

Current or past potential discharges of toxic chemical andlor radiological 

materials to subsurface disposal systems, including septic tanks and leach 

fields; 



Histor~c discharges to and operation of the lmhoff wastewater treatment 

system for Animal Hospital (AH)-1. 

Historic discharge and operation/problems of  septic tanks, injection 

wellslseepage pits, and leach lines associated with wastewaters from 

Building AH-2; 

Methods of collection, treatment and disposal of wastes from,.+utdoor 

dog pens and indoor dog cages (contaminated urlne and feps)'.and - .. any 
a . '. -. .... wash-down of dog penslcages; . . 

- -. . . -. '. 
: A - - . ., - '. 
: 8 -  , ;  . . 
.: C . , . . . i  . - .  

- 4  . 
Methods and locat~on of gravel washlng from dogAens:-Gd- . -_ - -  1,. 

..'.4-.r '.. . '. - '. 
8 I ,-_ . . 

. . .. '. - - . - ' '. 
Potential discharge of toxlc and hazardqus . . '&$t.er~&ls, ~ n c l u d  ~ n g  

Records 

include: 

radionuclides, into Putah Creek. 

Records Required 

that should be available t q ~ ; Q b ~ ~ % i i f ~ ~ ~ ~ a t i o n  -:::.:! ....... duri 
......a ..x .... >., ....... ........ "<:::* ..... <:::.:I 

iL.. 
....... .:.:::. ....- . ..... . - ..::::s 

.::. ....... 
n 

- - 
... 

the on-site visit 

Water distrlbutl.cq a'nb.sewec--@am (current and historical) for ail areas; 
. a- 

. . 
I .  . -4. 

- . *. . _. ..... 
. 8 -  

. . I' 

2- ,'- -. 4. - .  
lnformat,on.";"~i&:. .. . b i  LEHR to U.C. Davls regarding wastewater 

sa m . .  l,i&&d , .  a&&$~ 'd  a ta ; 
. . L C  . . - 

, -- .- J ..a,.&- . . .  ... - .*-- .--;-.A 
,.fp#&&tr&Q pertaining to perlodlc environmental monltorlng of nearby 

. 8 .  . . . . . . 
'.-'-sud8'ce . . .A wa$ers; 

a - . . .. -. . . . . .  
~ori6spondence with regulatory agencles regarding wastewater 

discharges from LEHR and U.C. Davls; 

Available information regarding NPDES permits/compliance issues; 

Analytical data on influent process water and on any wells, springs or 

seeps on LEHR property that are available; 



Past wastewater treatability or characterization studies; 

Spill prevention, control, and countermeasure (SPCC) plans, data used in 

their preparation, and any notifications or reports on past spills; 

ldentification of flood-prone regions in the area of the LEHR facility, 

including floodplain maps; . . : ., 
......... 
' - :  

Water balance calculations and drawings, and rec,ard.;"of-:water 
. . .  : .. - - . ., . . . .  consumption; . . ,  . . , .. 

-. '- . . . 
I .  . i  . - .  . . - 0  ' .*-.. ' - .  ... . .  .. . . . ,. .-'_*, 

ldentificat~on of any uses of surface water in rfie..&ea dowenstream . .  of . . . .  
LEHR (e-g., public dr~nking water intakes, reWat~;b@a!:u3ea etc); 

'.. 'a * .' ..... ...:;: :!. -..... . - ... ... .::::- !. 
, A : : . .  

. :.. .... . .  .- 
a:::..::::::.::: .... -.: . .: : .. .;. ... . . 

Accidental release or unusual occurreh6-~:lie@brt5 ,... . . . .  .... ihat  may relate to 
-.... .-ii. . .. 

potential past discharges to  the.v&$te&$ey - .... 
.-:::._ .:::::.: !. 

systems or stormwater 
a::::::.. ..: ,_ . . ..:: .s . <: ......... . -. .:, . . 

........ ..... *.c.::ry - system; ..: ::!+ :- .i2::.:. ,... .. 
.: .. , .... : :  . - 

::::__ .. .......... i.. ... - .................. .;::: ...................::. ::-a ...................... ............. ......... .w .i(i.l: ......... . . - *::..-. ..... 
e::.:?, . .;: :,:. ...;:.:. ;.- .::t:= ........ ' * b  .;' 

List and drawings of currS*..ari$;abandoned ..... . septic tanks and leach . . -... 
T: . . . . . . . .  -. . 

fields; .2:...-., ....... ..... .: _ _ _  _ . . '. 
.:;: :. a:::* . . 
-. -. . . .a_ ... 

' . '_ .. "* A* 

Operational pr&bduris.b+th4' lmhoff system; 
. > r'. 

. . - .  '. -. . . . .  .. '_ _. ,- - .  ........ . L. I. ' 

~umm.&L&f mij)jr..&iibing . . missions over time (current missions do not 

nece~&~i Iyn '&f lec~~3~t iv~t~es .- = .--. ..., ;-:.A conducted in the 1950s. 1960s and 1970s); 
-. ._ . . . . . . .  .. -. ...... .. ,- I 

-=. .... 
.f: . :~~&led t$ograph~c maps of the LEHR facility and surrounding area, . X. 1. 

aqd information pertaining to formerlaltered drainage pathways on- . - 
sl t e':.," 

Historical overview of LEHR water treatment operations, including any 

on-site and/or off-site (i.e., W.C. Davis) facilities utilized; and 

ldentification of on-site and off-site surface water sampling locations, 

including the gauging station and NPDES outfall to Putah Creek. 



6.0 WASTE MANAGEMENT 

6.1 Issue Identif ication 

The waste management review wi l l  focus o n  t h e  ident i f icat ion o f  hazardous waste, 

solid waste, radioactive waste, and mixed waste generat ion, storage, t reatment,  

and off-site disposal. Among the  areas a t  which hazardous wastes are e x p e ~ t e d  are 
: . ,  

the storage bui lding and the  Toxic Pol lutant Health Research (TPHR) ~ a b . ~ f a ~ o r ~ ,  _,.. . . . .  -.. . as 

well as the  various research laboratories and t h e  Clinical ~ a t h o l ~ ~ ~ . . i ' ~ b o > a ~ o r ~ .  . . .  ..... 
Radioactive wastes are expected in  the  animal buildings, the  ,.l1$6off: . . . .  t r e a t k e n t  

facility, the  Main  Laboratory, and in  small q u a n t ~ t i e s  !n  the, . !. rese'b;ch*idbbmrories. . .. 

Solid wastes are likely t o  be generated in  v~ r tua l l y  any bul ld i .k i ' .b~.~r id- :& . -. . LEHR. The 
. . 

Survey w i l l  assess t h e  extent t o  which mixed wastes a r q  . . ge"e&e-d':and handled in  . . 
d i f ferent facilities a t  LEHR, and wi l l  evaluate the  LEHR a?&:~.cd+vis hazardous and 

*':::::;;-.: ,.-..:,-* .; . .: ..:: :.. . ..._. _ .'. '1. ...... 
rad ioac t ive  waste  m a n a g e m e n t  activities.,wi'Vtri::resi~;g@ .iii. ....... t o  p r e v e n t i o n  o f  

A:::::* , .._.. ' -  

unauthorized releases t o  the  environment. .:.:::::? ,$,he%K. - ..... ....* ~ & j s  ..... hazardous waste permi t  . . 
status wi l l  be reviewed and evaluated-, , -- I #$&diii'hq - ...... - , kecords o f  of f-s i te waste ..... -___. ...a . ,:.:.:. ..:.:::. 

::::::.::.-: _.:::, ...z 
. - .... . .. 

m a n a g e m e n t  w i l l  b e  e x a m i n e d  .:::::FA t o  *v& i$~" ' t f i a t ' a l l  .... TSDFs o p e r a t e  i n  a n  
4.:" 'i. 

environmentally sound manner. .... ....... ~ o ~ ~ ~ ! - . w ~ $ ~ ~ . . m a n a g e r n e n t  .. .:. units, operat ing a n d  

inactive, wi l l  be identif ied and.9ssessed . . a?:&Rp&priate. 
..x:.:, . .  

The waste managernent . i i6ew .. A. &3$.i.b~-bcoordinated w i t h  t h e  air, toxic and chemical 
7'. 

. - - .  . 
materials, surface ~ B 8 ~ l d G n  ..... ..:;. k ing  w a t e r ,  a n d  inac t i ve  w a s t e  si tes/ reI  eases 

.. . . . .  , . ..... 
investigations to,&ip id&~$fy . '~oss ib le  releases. The LEHR fac i l i t ies w i l l  b e  

..:::.- . . ... _:. .: 

examined t o  d$ier.h&.e .... :::.w.-i:i *TI...,. ::.!- t h ~ '  points a t  wh ich  hazardous, non-hazardous,  a n d  
............ ..............- A 

r a d i o a c t i v e ~ q e i '  . . . .  . 
gcKerated, the  extent  t o  which these wastes are mlxed pr ior  

t o  disp&di; &site &&rage locations and  periods, on-slte t reatment  operat lons, . -' .- 

currently dqi&.disposal fac~lities, and histor~cal waste management  pract:ces. . . 
d .  . . 

Several general areas fo r  investigation have been ident i f ied dur ing  a revlevv o f  t h e  

available documentat ion: 

Locations o f  hazardous waste generat ion; 

Storage locations and periods (including lab packs); 



Disposal and storage of animal carcasses; 

Off-site hazardous waste management procedures; 

Solid waste disposal procedures and waste segregation practices; 

Radioactive waste generation, storage, and accumulation; , . ... .: . . . . 
..... 

r... .-. . .  .... :.:::;.:.r c. . : - . . . . . . .  ....... ......... ..a;:::. .!* ..... 
Mixing, current and past, of hazardous with radioactive wa$te; .... ::.: -.:.. :.:.. *:.:.'-.., ..... . . ' '* w:.. ,, ..::. i' .... '<. i. ...... 

;;::: *. ,.:... . "... ....... .;. ., .- -5; .:.< ......... 

Clarification of past waste management .......... ........ .... practices.,bothb'~h~*and&ff-site; ...... 
. . . .  ....... *:: . ............. 

.;::*-Y' . ...... ..:;;..:, -. '. 
and . . . .  . . .. ' .  -. . ' -..: - .  . - . . . . . . .  I '. , .: - .... .... ' ......... ..::-:.- : -.. -a. ...... ... ,;;:;..: - . . I  ....... c:::.?!. ... 
Storage and disposal of salvage and scr,+~I!I!m%~eriali;'.includ . ... , . i ng asbestos 

.. ......... ..:::::::.:._:: .:':.i::r..,~:;.:. ........- ' 
... :: ..Tv... - ..... ,,:.. .... . . . . . . . . . . . . . .  .c:,,:. --'.'=<.;::::i;!;;:, .... ..... removed during building renovation.=, &::..- .... .;:::Be - 

.::.. f7 4 ; : : .  .- . . 
-::::::- 

.3::::1. -" '  

v-;:?., 
.::::,?.. 

d::$ <::;.:. !.. C::'.? 
y: .- a,::::, ... 

a::::::.:;. * :. ....... , -.:. .. 
(.j:;::i.:. .. ..... ..:. ... ....., ........... 

...... 6.2 Records Required .!z2 ,!,.,. ..:;::gjel. ... .+-p.icE:!- .-: -?-.:. .8::i.r. ...- 
.................... 
u;::. : ::.:::::.,: ?(;;::? -*::;- 

- 
......................... ............. ":.,"; ...... ' f::::!. . . .&..::...;::. -&:;ill:! 

c::::. ..... : :  : :  ..::.* 
.:::. .. -...... " 4  -; 

The following records should be avai~dbi'+.f:F&fi-site ...... review: 
L. :: . e:..... - - ....... ........ -. . ..... :_. L:,..- ... -.::::. .:;.: .. . 4:::. 

U.C. ~ a v i s  hazar&"b&ste - .  . . .  petm;ts and permit applications; 
_'.._. A. 

<..' 

. . 
.::::;- 

-. '. I.. :._. .. . ..... . . ..: ..<. ,*-  . . - .  . . . . r'. 
a ' :  . 

Manifests r6z<~iiCg'tha.ok-site . .  disposition of all hazardous wastes; 
-..., . I  . .?. . I .  . .:: .: ........ .... ..,~i:;..' ;,. c...., . . - . :.. .. 

v, : ' . . *  ..:_ '.'.,.. .:':.:." . ..:. t .,: ...._::... 
.!:;iiii;- 
......... ....... .. - 

i....:. is 

~ e c o ' ~ ~ ~ d ~ & ~ e n ~ ~ g  ... ....:::::*-.. ......... the off-site disposition of all radioactive wastes; ........... ::... ..... ..... -. .- .____... -Y-:: .. 
.:!iiii:.ii.:.'.. .:::::3 ........ .- .. : : : ....... - .- x:::.::, .......... ... ....... .::::;;* .;::: - - 

sz{!;!- 
:.:::., ..::::. . . . .  

'y_iaVV&ti! ..:.::._ .... inve%ory and waste generation documentation; 
-. ... 

a,,::::. - . 
a: . . '. . . .  '.:. t. . :. ..: 

lns6ectlon documentation; 

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

system ; 

Any enforcement action or violation documentation; 



Waste characterization or sampling data, i f  available; and 

An inventory o f  reagents and chemicals remaining in  storage. 

7.0 INACTIVE WASTE SITE SIRE LEASES 

7.1 Issue Identification 
. , 

( ..' . . . . 
The inactive waste sites/releases specialty area review wi l l  ident i fy e n r i r , ~ h ~ e n t a l  . .: ........ 

* G-.., '. 
problems associated w i th  the historical handling, storage and d i ~ ~ o s a l . . ~ / ' h a ~ d i , d o u s  .. ..... :..*- . . . . - '. 
and radioactive substances at the site. The Survey wi l l  focus o n . ~ r e . &  . . . .  and firfure 

. . .  .:.. i -  

environmental problems related t o  past land use and d i sp~sa l  . ....- p"i$arteJ&ind . . .  past . . '., 
spills/releases. The review wi l l  evaluate information devel&pe&in . :  . . r&t)onse t o  the  

Comprehensive Environmental Response, Compensatipa ... :_.. and- .~=b i i j h  Act (CERCLA) . * 

and the Superfund Amendments and Reauthorizatmn . A '&: ($~~&)re~ula t ions.  . . .: -:::::;..: ..... ::f:- ... .. ................... .. ..:r,.; :::%,; ;.. v..::. .A-  . . . . . . .  . .  ...- ...... '.::.i:2. .., :.:...: ....... .... ..xi. ....... .< 
'::::> ...... ..i...A 

.._.- . . 
Information on potential or documented dWi~~$:.sit~!~sqill ..:: :... be examined t o  better 

7. - .-:::5 ::... . . 
assess environmental contamination from-i6&ive ...:::::.:::! .:.. ...... ' .:::::-... '&?ste sites. Since groundwater 

... .............. .::...::-; ::::: ;"!e;: ':i::i'.-, - 
contamination is of ten a result o f  b~~qiedlQaw;- i&e CERCLAISARA port ion o f  t he  

.:;:::> .:._::.. 

Survey effort wi l l  be closely coord ind id ,  -.. .r &k . the  ... ... hydrogeological por t ion o f  t h e  

Survey t o  document these waste .;:.::$. source~~~-~~yrt 'hermore,  past wastewater treatment 

activities at the site wi l l  be . .- &gluated,..f~ . .:.. aid in determining the source(s) o f  any - ; ,, , ;. .... 

present or potential e,n~$~nmecii&~:~Eij'ntamination. . . ,. .. . In format ion perta in ing t o  
..:...+ . - 

stormwater and surfa~i+i[dilra~fla9,~.o; . ...::., unknownlunpermitted subsurface disposal o f  
..... ....... 

waste that may ........ ...... f&&& m;4ki'&" ,..... _ pathway wi l l  be obtained. A determination wi l l  . ' .  

also be made oPthG$kiJuenc$of - ......... ...... .C-.,.;ij:.:.. ......... past handling and disposal o f  hazardous and mixed 

chemical*l*&s .. . . .  ..... '&kh ....... regard t o  the existence o f  undocumented inactive waste 
..::.a , . - 

r .  
. ..::::.. 

9 .  . ... 
si tes/re l &aiet.:b.,' .. ...- ... 

-....... . - . .  , '. ... . '. . .. 
Several areas.& concern have been ident i f ied dur ing  a rev lew o f  avai lable 

documentat~on. Major areas of  investigation include: 

Strontium-90 leach f ield associated w i t h  the lmhof f  Waste Treatment 

Fac~lity; 



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

2; 

Southwestern corner of LEHR where an unspecified number of shallow 

trenches were used for waste disposal; 

Past solvent/chemical storage and dispensing areas; 
. ? 

v :, 

Residual contamination associated with the dog pens, inc~udi&~ravel _ L . .  . .: . . . . . . .  
-"': ...... '-:.. , 

-6 ;; : ....... ... disposal areas; :::- 
..-*%.. - .  . . '' ' . : ..? 

. ,. - .  . ............ ...-. . . . .  .. , ..- .i .; -. '. 
. :: ..: . ..: .. 

.... 
I :  . . .A 

.:.: :',. ,...,.. . . . . . . . .  . . .  L ..... A .... - I . . .  

Trenches and pits used for waste disposal on the souther~$,t%=dw:of .! !.. ...... LEHR - ...... ... ..;:;.:.;:;:: s, . . . .  a,::. 

..... . . . . . .  and the eastern portion of the facility; 
. . .  , . . . .  . . . .  

. . . . . . . . .  . . . . 
-: - .  

. . . . . . . . .  
..;:.;-*:* *:.-*., *.A. ... 

.::...n . .  .: 
a:::::: - 

,::. ' -:::::?. . . 
Past equipment decontamination, washi,~g,,a'fi&.or ..:i..::::::.i.: . -;::.:. . mhi,ntenance , . areas; 

.. .................... =:.-. .. :. ... ' ....... .::,::;,v.... ::: ....- .ax:... . . . . . _ . . . . . .  ::. . - - -2;: ,,,, --"::j::;:h.::.:.:::';, ....... ..;;:.. E...? -. ..... c:::.: ..... - -....:a -. 
Open storage areas for surplus eqwp&6h.t .:::::..!. - ..... - an&parts; ...... and 

.:::z::.., 
; .. : :: : -.... -. . , ..::::::. -... 

...,..., 
a,::-:::::* ..... ...... : * .  -5S-a .E;;;:, 

*:'-??: :!,... .;:;:,-zj;;;..- ;.:a .... ............. _:::::. ......._.......... ___..:::.:. 
Past spill or release incid.ent$$j;bp$".crfray ........ have resulted in residual 

c.2.:. .:::::,. .'. , .::. -. <.:... .... .-...* r:..:;: ..... contamination. .:::::. ...... . !. . .;::;::. -..... 
YL7.. 

-.. :.. -:::::. 
.... =;;; .-. e:.:.:. .... 

L.: ._.  .::..:.. ... ..- ........ ........ :.. zz:.. ... 
Other possible areas of inverti;&ign .! . I - .... incjqde: 

A. '. ' ..... v :  : . . .  ..:..,- ,.-:::,. ,:.?;,-a ...I. .... : . .  ..:.. *. , 
. A  -'. . .:. _. - .  . 

Existing a n d ' f b ~ k f  . . . . . .  . . . .  facilii.ies that have handled hazardous, mixed, and 
..:. r .  .. . .: ' 

l o w - l e ~ ~ & ~ ~ i o & i v e ~ ~ & a s t e s ;  
; -. ... .;:;;.,; ,:?:, 

:: .is 

C:::. 
-. . 

a::.--. 
. . 

.... . . . . . . . . . .  
-<.: .,;. .2;h;:;$ ;!..,., 

:: :.:::;ri; :.::.:::t :... .... ... .. . -. ........... .... .-".<:::::. 

. . . .  X ~ G $ S  : , ...... pdit undocumented disposal may have occurred; 
..... . . . . . . . . . . .  ..... . . 

a .  . . . .  . . .  . . : .- . .  -.- 
-, , 7 ,  .- ., .:a , . . : . . . - .. 

&.eas ..... where leaks, spills, or inadvertent disposal may have created 
. . .  

ong<ing sources of contamination of traceable plumes of surface or 

subsurface contamination; and 

Additional past waste disposal areas not previously identified. 

Information received during the pre-Survey visi t  indicated that DOE-sponsored 

activities were conducted at the Hopland Field Station. Information on this field 



station and any others used by LEHR for DOE projects should be made available to 

ensure that any potential CERCLA/SARA issues are addressed for these Iocations. 

7.2 Records Required 

The following records should be available for on-site review: 

Past and ongoing CERCLNSARA related studies and remediatioq:<eports; 
. . 

-I ' i . ....- , ..... :!;;:!.:; : - \. .. - ....... . ; ........ 
..,;::.' \ 

Records of historical research facilities, locations, operation~ttjcesses 
. . . . . . . . . . . . . .  .. *... ,:- - .. ,-, . x  

and substances used. and methods of materials and waste ...... - hdndlin<"-.ind 
. :.:. . .:.. i-,, . '. . 

disposal ; . . .  . .... . ' .  -::.,-.:, " I .  

. , 
.?!. '. -. ...... - ... . . -  . . .  .., .... .... -.;.; : '... . . . . . . . .  . , , 1 -. ., '? -. 

. , . . .... . - 8 .. 

Description and location maps of all ina~tive<~B5'th;:imanagement . . . .  
.~::..,~ ....... 

facilities, including buried tanks (USTs .::::i:iie.-: and.~e.~@d,.and:%tructures; .. .  
.::.:.::;::..:.::.::;=,,. - .,,.: . . 

....*. a:: .................... ... .: :=: -... ;.. . . . .  ...... ................... . .......... - 
...- ............ ................ .--.:,? -...... ::.. ...... ,- -.:.. . ....... 

..:i.;. s.::::,. - ...... - .2 

s::=* 
..:...as 

... '. 
Descriptions and notifications (as,qefjd$a~& ...... Section 103) of inactive 

.:::::::. ....... - 
.:::.:::?. ..... - ...., . . 

waste sites and potential a rea5,pf &&r;i,&4tl&n; 
*.+;x+:z :!,,, 'i;::::, .::::::. - :.. ;;:::, .i'::::x 

...- .............. 
*:.::::-l:::;::::: ....... .;- -i;y<w :::::: .:, . -. .;; ... ;:,,.. .q?;%;;: -::::ii-! ,::=?- ....* ..... - -.-* ... "... " L  7. ,. ..... 

Listing of inactive areas ;&&.. f&$;h.azardous ...... substances use, storage, .;_:.: ._. 
receiving and shippj~g, .:~~x~. and di?$~$ai:' . . 

........ ...... :- ....... .... .;.: :;;!- ........ ... < ::::. ...... ..... . .a . . .  . . .  :' '? 
; .- Descriptions o$:c&rrect;'~:;a'gions; 

: a ......., -'- - .  . . . . . . . . . . . . . . . . .  
-.. "'- '! .:; ;.- . ::. ..... ....:::: ;.., .... .:. .......... 1- ;: .......... ::::.:. 

Historid?*ande$dI*p'erating procedures (Sops) regarding management 
. .  ::;.- ... I :::.: ........ 

of hi$=g.d&$ssubr?inces, ........ ::: ::*- , ....... .!-..- disposal areas, and storage areas; .... ............ ..r;:,::<>: ...A ........ - . .- ... i:::. ._... ...... ..ii:;;i:i:;;;,:. ...a .... >..;-.. ... .- .... .*.:::?. -.;c>. -;.:/ : ....... ....... .... :::, ....... 
:.::::> ... ::: . ........ 

'~~?:ljag~~dous:s';bstances ............... inventories; 
.......*.....; . ........... ... ::;:.:.- ........ 

...".'.? . . . . . . . . .  
~as<e generation reports and character~zat~on studies; 

Waste management plans (past and current); 

Files on past off-site waste handling and disposal (period of use, waste 

types and quantities, etc.); 



Historical aerial photographs and site plans that may provide clues to 

undocumented disposal; 

Descriptions and notification of spills/releases (Unusual Occurrence 

Reports and Minor Release Reports); and 

Records of facility expansion and building rubble disposal. 

!': 

HYDROGEOLOGY/DRINKING WATER -. . . 8.0 , . < -  q.- . -.--- ,--- \. . -. .- . . -._ .. 
: . - - . ., ._ . 

.. 1- 
. 1' 

8.1 Issue Identification -. *- .* , ,  
*. . .. . : +'.,,- . . -  .--. . r  

* -  , .-. _. .'.. . - . - *. .. 
The preliminary review of the documents suppiled for t h e . * ~ : t ; - ~ a v i s . : t € ~ ~  , . 

, -  
factlity 

Indicates that in the past, there has not been a groundyirater . . kbb i i&ng  program in . * 

place a t  the facility to assess the env i ronmenta~ , .+m~~~G~-~ f  -.-:a .. k$.operatlon or the 

groundwater regime. Wastewater contatnlngLT.?d*iutiidd3 . - from buildings AH- 1 

and AH-2 had been rout~nely discharged intpl,e~c.@tQi.6&(ds . . - . . and cesspools adjacent 

to the lmhoff Bullding. Wash-down . wat&4kqr&&tdoor , . dog pens has been ( . ? : .. -. 
allowed to seep into the ground. ~ ~ e ' $ ~ a n t i , t i e $ : a f  pesticides have been used in 

=., ... . . 
the past to control insect infestation i&3ag>'$iiysed . . in these pens and in the gravel -.- 
beneath the pens. Additionalby, urtne ar%;:f=ces of these dogs contained Sr-90 and 

a. . 
Ra-226. Radioactive waste+,hauk..been..&rted . . in trenches and plts in a number of 

. - - .  . . . . . .- . . .. ,: 

locattons on the site. .. ..- -. .,- .,. 
I,_ 

. - - .  -. '. .: : - : .- . ,.. a-  :. 
. - q -  . . I .  . . .r. ,: 

The . a 
groundwatcihiIto~if;:$'f&tern . . currently belng installed by Wahler Assoc~ates 

will be eva1uat&&- .~~-$~e5s  ..-.._.- Lhether the system is adequate to charactertze the 

env~ronmp$d'.-!m&&s - .  - .  of past and present operations a t  LEHR. The reliability, . . 
c o n ~ t r u d i ~ ~ a ~ k d  - .  plaigment of groundwater monttoring wells will be examined to 

gain a bett&..understandtng . . of the geology beneath the site. A review of 

groundwater sampling procedures, chain of custody and quality assurance/quality 

control procedures w ~ l l  be made, and interviews w ~ t h  s~te personnel will be 

conducted. Water level eievat~on readings taken in monltor wells will be reviewed 

to determtne the~r  value In resolving the Issue of groundwater movement In the 

shallow or "A "  aqutfer. In addit~on, informat~on will be rev~ewed on the regional 

geology and data will be collected for the dr~nking water, irrlgatron, and private 
( 

wells located in the vicinity of the LEHR facility. 



Several specific areas of investigation have been identified during the document 

review. These include: 

lmhoff leach fields; 

Ra-226 seepage pits and leach line; 

"Deep Well" locations - Rockwell Report - 1984; 

Sr-90 trench area; 

Campus radioa-ctive waste trenches; - .-.,_ a . d  . . : -.. \ . . -; ....... ....... Dog pens and gravel disposal area; _.. . . . . . .  . . . . .  . . .  -. - .  ;-.' 1 . - .. ..... . . . . . . . . .  . .:..:. .: i. 
Abandoned well in shop area; and .:.::'.*- ... .::. . , . ...... 

.... .:.. i . . . . . . . . . . . . . . .  .... .* ..... ...... : . . . .  
Chemical storage and dispensing areas. ......... : : :  

..A,. ' - -  : 
.-!- . -3 .  ....... ....... n .  . 
-7.. 

. . . . . . .  . . ...... ..... . . . .  . . . .  . . 
. . . I .  ~. .: '7 -. -- .  . . . - . . . . .  ' '. . . . . .  .......... ... ........... 8.2 Records Required ...... . ... :.,-: :: .:..:.. ...... a:. :..I . : . . -  .: 

..... . . .  .. .....-. ... ....... 
- ...... . . .  ..... - .. 

'?.%L.. I _ . .  .... . ., 
.::::::;::::::::.- ,.... . . . ........................... :::::::::;:::.:: .::*,.;; ::.. .. .:...: ..e,.c:<:::.:.:.- .... 

The following documents should be a v a i l a b l e : , . f o r ~ ~ ; ~ ~ ~ ~ i t e . j ~ ~ e v i e w .  ..._. 
-....* 

The first six .:-.::! : z  ..... 

documents listed below should be made avqflab'f@fqr .::.,.::2. -.::::. . r&ew on the first day of the 
*.::::z,:* 

....?# --- r.:::.., ....... ....... ........... ..... Survey. . '"'2" 
.:::::* .. ...* .... , . ; - ...a 

&z+zi::::.:,.. .... .-:&<;iisl:i:%g .i:iii:- . '.:- -.: ,,.. djj;w;*: -::.'-: 
.::4"- ....... 
.::i. . : :  5. ; ".i" 

..::- .. 

Department of Water ~eso"&& . .::.. (bhj3). .. - 1979. "Well Qualification Report 
...... I. . 

for the Yolo Countyl .:: ..= Portion $%the Sacramento Valley Ground Water 
........ 

Basin, Basin No..5-,2 l$!:::, *.... .... ....... . .- .- 
.:.:..:aq .........;... ..... ..... . . . .  . :::: . ..... ) ....... . .:::a ..... ..,. :,. ........... 4.:: ;.. ., ...... . ;:;. *......, .!. ...... ."-.. . .- 

DWR, 1980, ~ f V b p ~ ~ ; ~ ' " ' ~ i ~ s  of Equal Elevation of Water in Wells in Lower 
..... . -... . :. :.: . ;;+;::;.,. 

~acrarp-$ntci~al-l$ii&ti'~an ...... .... Joaquin County. Spring 1980", California; 
.!:i;;c,- ,:.;:+ ............... ..: :::a -i:;:;z. ..+:;;;?j:;- :$.A- '... ::;*:::::*.,--... ,.... *- ............................. ...:: . ,:.. ".. ........ 

e :  ..:&~t..ni;&, Gordon L., et. al., 1981. "Soil Survey of the University of 
_.._ :a. ...... :. ... 

' - i 3 ~ d . [ ~ ~ r n i a f V ~ a v i s " ,  ..... ...... UCD Department of Land, Air and Water Resources; . ..:. ..... . ' S  .... . . .: ..... . '.::.? 

~ a ' k k r  ~ssociates, April 1982, "Geologic Report, Cache Creek Aggregate 

Resources, Yolo County, California" ; 

Woodward-Clyde Consultants, 1976, Aggregate Extraction in Yolo 

County, a Study of Impacts and Management of Alternatives: Prepared 

for Aggregate Resources Advisory Committee, County of Yolo Planning 

Department; 



Originals o f  "e"  logs and bor ing logs f o r  t w o  "Deep Wells" ment ioned in  

Rockwell International 's repor t  - 1984; 

New and recent da ta  and reports o n  groundwater  quality; 

WeII sampling procedures; 
..::: 

,:.:. . . .  

We l l  instal lat ion reports, bor ing logs and  as-built drawings; _ -.-::!:..:;":, I_ . . . . . . . .  
.............. ................. 

..o.;:;.:, 4. . .- 
*_..A_ 

:.. ............. ._ .. ,,,.;Ti;;e.... :.... . - . '. 

Off-site we l l  inventories which include location, deptP. .. :.:. a& leng ih*  o f  
.... ...... 2::;:;- .. ....................... . . _  :::::. ..... ... ......... screened area and owner  o f  t h e  wel l ;  .:::::: 

.*-.- ..:.;.,:- 
........ ..: . ....... ..*!.. ....... .. - .... - ....... ..:.::.:.::-,, . . . .  

..:;;i::i ........ . . . .  ............. 7 .  
.;:": '3. 

. . . . . . . .  . . . .  .' .: . . . .  . . .  .., _ ._ 
. : ?  . . . 
-.. . ; . . a .  

Historic memos, aerial photographs, and t o w r a p h u n i a ~ a ;  - ...... .::... and 
.... ...... 

9.0 

9.1 

The LEHR 

........ 
a::.::*. .-::;a .... 

a:::;.:!. 
:. 

-.... ..... .... .-,;:*:.-- c _.. ...... . a::: ., :.. 
.:::::::::::: :::,-- . . . .  ................. i..i. ;%;if;, .4. ................... . ......q" ... " . . . .  ..... ..................... ................... Groundwater  w o r k  plans. - 

-.- 
.:::,. -.s -...... -.":(:;;.:i;yL.. *.":.. .:::::.- 

&!::"- -".;:! 
2 .:'.:. 1::...z ....... -.. 

-... 7 .:::.::. -...... a::::.- 
.=:.:= ....... E:::., 

.& : .... ..... &i>. -....., -::..: ......a 
I:: .. c:.:::! ......... 

a::::::::.. .... ::- .:::::. 
..::. 

.i::::i:::::, ..: :-.-...- ...... . : ..... v .,::.;::::.:., i::::s;i;;r# -::...' QUALITY ASSURANCE (QA) ;;-. l$:;!: ;;;;> - ?-::: I _  
.::..:- ....... i ... 

......... ................. .%F.i: ':;;:;r, ..................... ... ... . . . . . . .  ' ...%......... ::::. f ::: .- ...... -. ........ -. .... .:::. .. ........ 
sz;:?, ... ;...:. . ; -::r ....... 

,::.,:,. ... , ,: : : 
.:,,::., .... :l. ........ 
.12- 

c:;.::, 

Issue Ident i f icat ion ......- 
..::::; !. c::;:. '.....% .... ,.;:.,:.- *;:::... ...... 

..:: . q::.:. 

........ L:_. 
-.. 

.. .... .... ..* ,::.::z . ?. r...... 
a::.:;. 

C:;:. ... 
facil ity l a b o r a t o r y - ~ ~ ~ ~ . g g r a m f . . w ~ l  a ... . . . .  be  reviewed t o  determine t h e  degree 

~. . . .  
t o  which site environm,e&U61 dat$-.;a.$be ut i l ized by the  Survey. This review wi l l  . . .. 
ident i fy e n v i r o n m e n t a i d = t * a a i d  where t h e  Survey w i l l  conduct sampling and 

..t..:: . : ' .. r .  . .:;.:..- 
analysis. ~ a b o r a ~ $ v ~ ~ ~ ~ ~ r o ~ b ~ ~ ~ ~ ~ o v e r i n g  ...... sampling, analysis, d a t a  hand l ing ,  and  

.!::;;:;. .:.... - .: ..., 

report  preparadc;nk$B;zhe-rebiewed. ,.,:.,. :. .-.a:'::::::::-i- Tours o f  t h e  labs will be  conducted and any 
--... 

available -d&&'fro&$;~ff-s;te laboratories w i l l  be  evaluated. The analytical w o r k  .., j/(;,. ..:.:::? . . .  -...... 

currentl$%e.ig$.%ond&ed ,." .:. ... . by Wahler Associates will also be  reviewed. 
d . . ,  :. - *.. . I A;.: . ..... . . . . . . '. . 

Several areas fb'i investigation have been ident i f ied dur ing  the  pre-Survey revlew o f  

available documentat ion : 

Training records fo r  personnel ( laboratory and  sampling); 

Equipment and  instrument cali bration/maintenance; 

Precision and  accuracy studies; 
e Blank, split, and spiked sample analyses; 



Sample handling and chain-of-custody procedures; 

Data reduction and validation; 

Data reporting and documentation; and 

Calculation and log book reviews. 

9.2 Records Required 

The following records should be available for on-site review: 
!' 1 . .: . . 

.-5. '- 
-,,: .;,. :.!'- : ....... .......... .. Facility QA manual and implementation guidelines; . . . . . .  ....... -....- -:... -.;. :.. &. _ -.. I. 

. . . . . . . . . . .  ,:.... . . ... . . . .  ,. 
-. .. . . .  ..:. . . . . . . . .  . .  ., 

n .  : .:..*- .... 
.;.:: . .... .;:. .,.. .'-, 

Laboratory QA manual and analytical procedures; .;:: ........ . i . * : : : : .r .2.  . .... . .; ,- .., .. 
... :!. . '. ........ - . : ..::- , . .:...;y.. ... . -. . -  . ._ . . , . . ..: -. - _  . . 

# , -  . . . .  Sampling Q A  manual and procedures; . . . .  . . - . - .  ' . 
.". .::, _.. ::.. -. =:.. ,' * - .... .... ..I ..... :,- ....... a .. : , .... . . . .  ..:: d. . . I  

- - .. ....... 
A:.:?:! 

. .:. .. .  ...... ...... 
--:?:,a- _. :-.3 

.::::_::.:::::.:.-- 
. 

Previous Q A  audits of laboratory and .... sanjp$i?$~$(~~;ams; ........... .......... _ .:::. *,;;:! *..:::* . _. .. - ......A 

G:;:i?. ....... .. ...... ..... * .::::em . '. 7 

.:., .... ..t , ... -..:::-, ....... ..... .-::::* - ,- ...... _ .:.:. .... :. ...... . . Repo&sforprecisionandaccura~$;~~~ '.:$J:2 . . . .  - 
....... ?- .'+.. :: :, 

...- . :. ..+;+?:! .!.. ...::: . - ................... .:::::-;:::::;:.:..::::* a::::::. ...... ? ................ .. ..:... ". .% ..'!- ..-...::::,. ...... .;:: :;;. -2": .;::.:a ... ..... 2. "';I 
External performance *$&nd~&, . . ...... re<"lts (e.g., DOE Environmental 
Measurements Laboratory a."d>qtti=r outside agencies); 

....... ..... . -2 :::. ..:::i. .... . . ....... . . . .I. . . .  
.a. 

:. 
operator andfei:hnidanntr6,"ing . . .  - ........ records (laboratory and sampling); 

..... . . .  ...... : . .A- 7'. ...... .I . ' .. 2 i' .- ' -,- , . . ... ..::. ::. . i s  :. 
1nstr~m,eot".$djn>$n:n6nce ,.::si4.-.. ..... . .. and calibration records (laboratory and 

I 
..- . . . . .  samj$,,g;;and -;;..; 

...... -.... ..d 
I,_ .::,, ......... ~- 
..;.:;y.. ::!:;;-'$:;::;fi,!::.*. ......... ...... -. .- .... ... ::::, " 

.... ...... _ .: 
.... ::.:.::::,::. ..... .......... ....... : ....... .- a . ::, . . . . . . .  

o.+" ..... ~ + h r a t & &  and sampling calculations, workbooks, and standard data 
. . : 2 . . . . . .  
"-.?:Ziiporti ng forms. . . . .  * . .  ..... . ..?. . . . .  .. -.- 



10.0 TOXIC AND CHEMICAL MATERIALS - TSCA 

10.1 Issue Identif ication 

The toxic and chemical materials review wi l l  address t h e  use, handling, and disposal 

o f  hazardous chemicals, polychlorinated biphenyls (PCBs), asbestos, and pesticides 

a t  t he  LEHR facility. 
. ::> 

q:;::. -, I 

. . 
Several areas f o r  investigation have been ident i f ied dur ing  the  pre-~ur!key!.:i&yiew - - . . . . . . . . .  ............. o f  

........... 
..;:::.. *. 

... ... available documentation: ... -...- ....... 
:.. 

............. :. ........... ._ .. 
.................. ...... - ......... 

. .:::.A s;::;:, '. . ?. ....... 
: : -  . : .  . ..... ... 

.:.:.> .:::;::,- ,... ..... .. ... ........ . . .  .- .>;:;;:s 
The toxic substances used a t  t he  facility and t h e  Rroced~r$usb ik to  . ..:.. ....... track, 

..,:i;;;i;-- v::. . . .  ... 
: ; : ; - .............. .. ....... - .  ..... . .  . . . .  control, and manage these materials; ...:.. ..... . .:.:. . ... . . 

..? .. I . . . . 
. .  : . . . . .  

. . 
. : .  . .  .. . . .  : . .  ...... .,;::, .;:;.--.., ;-.- 

..... 
.::;:". 
..... ............ *.. 
a:;;;:::. 6:. : :  - .: , : : . : .... 

The PCB-containing equipment, fluids, . and ::::*:.as &&ta&&ted -... . items currently 
..:::.:::::::;.: : :..., i::.. . :, .. 
':: . ..................... -: :.:... ' ....................... 

used o r  stored a t  t h e  facility; ... ... -4::::::. .::.::i'C .... .PBiii,:, 
-YY::::::.:::::::.::ii:iT.. -.,: :; ::::: i;ii',, 

.... ....... 
-2:: a 

: -::... .... a::::-, I : : ....- .._._.A 

........ .::_..., -. .::-:. ....... ..... .::; :.., ........ - 
,::;.:: 

.-;:. ... .... 
.!:::.? .::::::.. 

.c : : 
_.ii:i. .:::::', 6:::::. 

The procedures used t o  remove &&jd.is$r$Re di PCB containing items; 
*:;-;; ,.,, , .:;:;;-,%:;:::. -...... 

:.::., _:;::: 
4.:2 

.;.::.:::.:::;::.:::; ::::: yii::... .... ...".. ......................... .>..:. .............. ...... * ........ ..? 5%- ............ ........ .&::::. 

ei;;:r. ... ;:. :.:. ........ ... :.:,, -";; -3 

The buildings t h a t  conta5i;astj-&~s -... ....... i i su la t ion  o r  asbestos-containing 
a:.:..* 

i.:::::. 

r:::.'? 
-::..- 

x 
-.. ..... 

r::::: ........ materials; ........ ....... . .r ,: . ._ .. 
.::;:::. 

4:x:::w 
w :. 

....... ..:.. ...... .... . ..: ..... ...... .. ... 
6 . .  : :: . (.: ... "::..:a 

The pesticid.&~&sed-'bfi~,v$~'iiinc~uding . . . . .  -.... annua l  quant i t ies appl ied a n d  
... :.: _. 

storage andBispi i ia~ .. ....... ..:.. . .  pactices; and 
.:.;:..+:::.:' .......... -..... 0 

i::c.:, ...::;.-* .......... .::..::. ....... ) 
i:::::::::. ... L. .. -<:;;;::z:;; ,.:. .. -...... ,::.. 

..::::.A u;;;. 
..... ..... 

f 

- ..:::::*;i;i~i- . . . . . . . . . .  ........... 

... jlihe,&*i:Ca ....- tan ks. 
............. 

s;:;:: :-;:;, is.:: :..:!::... ........ ..,........... ?..- ....... ..i.............. ..... ...... -. .- ._... .:::;ii:i::,,(,. r::::: .  
.- ........ 

.':iiii'9~'.... - .:..::... ..: ....... s:,..:, . 6...:.', . . . . .  ........ 
1 0.2 .;'::if' . . . . . .  R@qu ired 

. . . . . . . . . . . .  . . .......... .:: . .::::::= .::.;' - ....... .. ::;...:.- ........ ,..:. . ....... . '.. 

The fo l low/n~:~ecords should be  available f o r  on-site review: 

Inventory o f  toxic materials used by LEHR; 

Material Safety Data Sheets; 



Standard Operating Procedures (SOPS) covering the management of 

toxic materials, i.e., purchasing, labeling, tracking, and hazard 

communication program; 

Data on the toxicity (health effects) of  any hazardous material 

manufactured on site; 

Procedures covering the treatment, storage, and disposal o~er9tions for 

toxic materials; 
-.. .:*,. . . 

. . . :.. : . . 
'f 

:.. ............ *...;. . ... . 
Annual PCB inventory reports and a current inventorypf ...... - ~~$-contaf; ; i in~ 

9 :::. . ...... .:. i -  

equipment, fluids, and contaminated items used or stoied:.atth~:faciIity; . !.. ..- 
.::? 

.... . . . .  *. ". 
s . .  ,. 

. .  - . . . ,  . . . . .  .: 4 ..;: .. -. a. ,. . . . . .  1 .. , ._ . . 
. . :  -. - . . 

PCB handling, storage, and disposal p r o c 2 d ~ u r e s ~ ~ ~ s ~ ~ ~ l ~ ~ a s 5 s t ~ r a g e  A:..:..c ....... and 
........ 
..,,;:;;z- . . - - .. ....... disposal records; .;:::::? . . .> . 

--?:??..- 
I . . : : . . .  _.. .., . , 

.::::_::::::::::?. 
. . 

..::..:2:::;.::.2. 1: ::?,- .. ' .:.. . . 
.................... .:,:;:.* " ............ Z1::>:.. ... *..... :. ...... 

-.. ....... '.. ....... .; =;:* - ..:; :;<:::;. .;:..:. 
..xi. 

... ..... ....... !- ". ........ -. 
.....- ....... a' 
........ -. ....... Listofbuildingsthatcontainasbertsi$%k, ..::::a .? - ! -  

'-.:::* ......a a::::=? - :.::? , :.::a 

a:::.:::% ..... . :.:.. . . 
e:::::zli:, ........ 

I:::::::::::' ... :.:- 
.:;s*, . -{::;y+73.,, . - ....... - ....a .::::- .... :. 

Asbestos disposal records . i -nc[udi f i@f~:~a~t ion . . . ...... of d isposa 1 sites; 
. . . .  .... - .... 

=:::. . ......., .', ..' 
I " . . : : ?  
....... ....... . .:.n 

..I ..... 
I.;::.? 

. ..::.:* 
.., . . -  ... .... . - . ..... .. :.::. 

SOPS and disposal reco%.&..f& . .::. the  handl ing and storage o f  
..::::. 

pesticides/herbicid'.~~(includ~.a ... . &went inventory); and 
: .'.J ... .:... . .::.. ,.' d' . . . :*. , : ..... . . . . . . .  * . . .  .... . ...... .. . 8 -  . ::.- . . .  . . : . a  

..... .:_.... ,. - .. . . .  

Location aiidbac~gro.und'information . ... ..,, .. .- on bulk chemical storage tanks. 
:.:".;::.i, . . .... .::a .:.:. 

,'. : .. ...... 
.,,, ;::/jjji..- . . ,,, . . .  .c::;:::r;:..: :. . .., .. ,. 

,.:::.a L. 
........ . . . .  .!.;;;gab . : . . ::a::.:.** ......... .. :. 

0 :. ; ;  , ::? .'. 'Y' 
r:.2:.. 
. . . . . . . . . . . .  

.-!;:;::~$;- ,.;,-- .... :::*::: :*-I ........... .,- ........... -;.;:?::;::..,. - . .- - .:::;:::, ...... ._... .......... ....- . .... ;._;i:__::.. ............ .... ........ .... ::y... .....- - .) :a ...... .. ...... ...... ..: ::'. - . . . . . . .  ..:.... - .... A ... . .: ,. . . :. ... 
a..... .n .; .- ....... - ' . I  . . . . .  . . ..... ..... -. .. ., . 'V _.:::. 

a,.. x , ... . . .  . :. ... .?. . .:: :.. . . :* 
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APPENDIX C 

SUPPORTING INFORMATION FOR 

SECTION 4.1, WASTE MANAGEMENT 



TABLE C-2 
SOURCES OFRADIOACTIVE WASTES AT THE LEHR FACILITY 
Page 3 

.!.!. ;:.:::::;F ;;:;y _ . .... a: .  . . ., : : ;. .. ',. .! ! : 
Source: Observations made during U C .  DavisJLEHR Survey visit, November 16-20, '~Qaj-...~.:j.: .::-, . :. - 



TABLE C-2 
SOURCES OF RADIOACTIVE WASTES AT THE LEHR FACILITY 
Page 2 

. '. 

Storage Conditions 

I 

Segregated; isotopes 
labeled on 2 of  3 boxes 

Segregated; isotopes 
labeled; contained 

Segregated, isotopes 
labeled; contained 

Segregated; isotopes 
labeled 

Segregated; isotope 
labeled; contained 

Segregated; isotope 
labeled; contained 

Segregated; isotope not 
labeled; contained 

Not segregated; isotopes 
labeled; not contained 

Segregated; isotopes not 
labeled; contained 

." 
Segregated; isotopes 
.kabeled 

Segregated; isotopes and 
chemical matrix labeled; 
contained 

Quantity 
Stored 

3 boxes 

- 

Up t o  1,500 
animals 

1 30-gal plastic 
bag; - 100 bottles 

Bldg. No. 

H-2 19 
(Con t'd) 

.: . . . .  .... : .... .!(i; .:. . . c::i.:a 
: .-;xi?. 

Buitcring . , . .::.! Mame .::,.. -..,::.*.:.' 
. . .  ... *.bji. 2 1 '  .... .?. 

.!.::.'z:~:.:L 

Animal Hospita!,;$ii .... '%A6., . . ' ::::.. . : :  ! (iiii- ...... (cont'd) 
.,: .! :., ::.:;. \',; :. . .!:I,;: .:.::. .. .. . . . . . . . .  - .... : :.:. E,.. .. +ii:o ,:.:, 

I:: :. ,:. . 
, . : : : a  

,::.; . . . :. . . .  ..::.. - . . . . . .  ..... . :.::; . ::.: . :.::?. -,,.:i.. . . .I. ::. . . .  -. 

1 box 

H-294 

H-299 

Room No. 

.... . 
,.ri.':la3A, . :. ,:.;;a 2038 
i:,. a,:::.. . -;::,.*. 

*. ..!. -4.  '.. 
.- 
-.. 

a:, . . . 203.*. a:': iy 
..:::::. . . :. . : . . : i s  . . . .  ...,? .( .! :;,;i. 

.!, :.::" 

Waste Material 

Dry wastes 

Carcasses w i th  Sr-90, 
Ra-226 

Rad-contaminated 
Nalgene bottles (Sr-90, 
Ra-226) 

Cellular Biology 
Laboratory 

Toxic Pollutant 
Health Research 
Laboratory 

.::;;,:a 

5 1 5,22$ .... . ; 
,..:::::. ..... ..:). . 

*::;... .+= 

709 

71 5 

E&$$,aa9ed biowaStes 
jq)? . ,! ;:?::;? 

........................... 3:! :!: :;ti ?.I.:~.* 
+;ixiii:e;.,*i!ii:2 ;;:;..' .yy. , 

5- 3$?, q" , d$i,<'* 
, i '  , .., ... ..- .: .:.:, .:.liiiiP .... ...... '5' * : : y < ,  

, ........... ,-;i;;iiii! .... ...... - .......... ...,*'!;! 

u n~k6iwn.1i:Gu~gs ,.:ii:i ,!?I-r, 
.::.:.;A .c; ,.;r;,ib. ....... .....- 

..:::::a .". .;::; .,;!;i;iv 
..: ...:: 

C-14 liquids ,$-SF . . .  .-.' 
&:ia . .; >;-' - . .  : . .  

, . I ;; T, .: ,;. , : .  , ...' 
:. : 

Liquid scintillation v ia) i  

, 

Am-2411Pu-242 dry 
waste 

Pu-241 liquids 

1 bucket 

5 gal 

5 gal 

i:k 5 gal .!'::.' 
' :: 
'.' 

.' .! :. . : .  . . . . .  .I: . ..*:.. ... :.:a a::.: . .... 
. . . . . .  ..;;,;;<'I GI 
, ;. .: ;. W!+ .: .:. ... . .  . ) .: .. - . .;' :i . . : i; :.. 

' ;. .;. - ,::. .:::.:- .. 
axes j;il.t 

* .- ..::.. ,:.. . - . . ... ;:::. '',:,.'. . ... .. .- :. 
&... 



TABLE C-2 

SOURCES OF RADIOACTIVE WASTES ATTHE LEHR FACILITY 
:. 

Building 
Number 

H-2 13 

H-214 

H-2 15 

H-2 19 

.! :.: ::. .: ''  .%:::.? 
;;a .:..::.! x 

B:ujj:#i kg '&-. . . .  -. . .  b .2 ,:.::.: 
,;: ;;;;. .::.:.. - . . . .  . . . .  ..:: r : . . i '  .... 

":;.!d';;:;n 
Office and ~abo@&k,..., , 

...... +c;:::: ,.:. E;;!;, 
.? :.,.... !. !!:.a ....... , :. := $I;;;, - .'::,: ... .... . 

! ,, :. ......... 
a . L  .::+:;;::: .'.. . 4:::; . . : - ' 

.:;::, ..... 
,::? c:::. a:::. .::::. 4:::. . 

... ;i' .::.. .... 
..::::., . . . . . . .  . : . : .a 

: . ( I  . . . .  - .. 
a..::!. -. .... ,.... :.:. .... - .  . 

lmhof f  Treatment 
System 

Clinical Pathology 

Animal Hospital 1 

Room 
Number 

106 

... . : .  . . , - . A .  . 
. :  . L j . ,  .. - 

:::a ._ :: , a * :  :.. . ,  . . . .  . . . . . .  : . 
c . . : .  . . L " .  . . . . . . . - . I . -0. 

.::::i.. 
1:::::. 

'. 
j,.;.. 

.' :..: - ,.r?,,i':,o 
.... , ... . . . . .  

. .  ., 
a .. . . . .  

I .  . ''  5 .  -. .' 1. 
-; . x  

: 
-.. L .  -,:;;: .... L. . 

,.::; .-;i?::. ;. ..... 
,ti?:;.' 
.i...... 

.:!I$i' 

- .,,; ;; 1 10-A . ,. 
lmhoff  Tanks 

435 

20 1 

202 

Waste Material 

Dry wastes 

Liquid Scintillation Vials 

C-14 liquids 

H-3, P-32, C-14 liquids 
....... I::. ..... ..... 
' ,a 

. Dry,&astes 
::::::. ... 

*G;z!:;::.:, 
,:::.::::.:.;:, 

.:;:;;;*!;;!:; ..... , ...... - . . . . . . .  . 

.Fdyv!.::;;~!:p .* 
Ji.-8-. 1. . &4d1 ::::: ;- ........ .::.:!., ...... .dr. 
,.ii;;i 

a::..:;. 

2 
.!:i;:,, ....... ..... 

.....- ho R.&%2 * g g e  
:..,!.,. . ... ..,!'+ .:::: ,:!$::',::. 
.: ,.. : . ;: ...... . -.. ,.': , . ; ;  .. ....... ,,: i:!;i - -. +::j;: ., ,-!?.;"..- ., ,*::: L .... . .  

:.:::. .;:::::.. 

Unknown radi&btoPe.., 
,;::.::;b -.;:,.. ;,. z.:i . . . . . . . .  -. . . . . . . . .  .,. ': :c 

.::.;:;??. . .' 
.. . . .  H-3 liquids 

.- ..-' 

:i : 
, . . . . . .. 

Unknown radioisotope .: 

H-3 liquids 

Quantity Stored 

1 Box 

1 Flat 

5 gal  

25 gal 

2 boxes 

5 gal 

12,300 gal 

5 gal  
pi'? 

:;:t , 
.:.:.a '' - 
. . 

............ ,~5:,qal . 1 ' ; .  . : :  : .i;. ::. - . . 
; ".'::'. ....... 5:::.., .. ,. . :. . .  j,: a:.::. .... .. : .:. 

,: . .  :5.g, $;? 
. . . . . . .  :.. 

. : :  . ,.- ,';:..* . ' I  . . 
* : 

.:.. .* ...... ..... ....... . .: ,:.. .... -.... 
a:..:. . . . . ". P . 5ga.l.:'i:.; -.... . .;. .: . . . . . .  . : .. - .  

Storage Conditions 

Segregated; isotope no t  
labeled 

Segregated; isotopes not  
labeled; contained 

Segregated; isotope 
labeled; contained 

Segregated; isotopes 
labeled; n o t  contained 

Segregated; isotopes no t  
labeled 

Segregated; isotopes 
labeled; contained 

Segregated; isotopes 
labeled; n o  secondary tank 
containment system 

Segregated; isotope n o t  
labeled; contained 

Segregated; isotopes 
labeled; contained 

Segregated; isotope not  
labeled; contained 

* 

'Segregated; isotope 
labeled; contained 
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' R b m  &kber 
......... ....... r ..... 

43.if"':'z" . . 
....... 

.?jii:.4 
,:::: ;;-, 

I.. .s. 
,.:;.;;;; .q!;.r:., 

: :  ... ..... . .- a:.:. : ; - ... .:.::4: 
4:::: ." 
.::: , ... 
3;;:: ,::... 

4 : . 5  
.li::. 

425 ., 
. :  

Building 
Number Waste Material 

Quantity 
Stored I Storage Conditions 

Clinical 
Pathology 

5 gal 

10 gal 

Segregated; labeled; no secondary 
containment. 
Segregated; labeled; no secondary 
containment. 

Feed Mix, Speci- 
men Storage 

21 pints I Not segregated; not labeled; no secondary 
containment. 

Shop North- 
Side 
Shed 

Undetermined; 
> 50 gal 

Not segregated; labeled; no secondary 
containment. - .  .. -. . .. ....... ..ii' . .  -. : ?. 

..::::;. . . -  ....... *:: ::; 
* . , . . , . .; :, %.i;:;:. Expiredlufi~~able;~pbintsA$*$ ,::;:;::!..* 

thinners, caulk$&, hygld~fic 
,>E(i. s?!: 

fluids .,,,,, ,!,;;ei:$ *,:i.?;::l" .'ii%ii"'j!!;# .......,. .. 
,. .. - .... , ...... 

West- 
Side 
Shed 
-- 

Shop 
Yard 

Undetermined; 
> 10 gal 

' 8 ,  

Not segregated; labeled; no secondary 
containment. 

v. 
3&5 ....., .... ga! .... I Segregated; labeled; no secondary 

,!!;- .' ..;;:;:+;! 
a:i.:,:::>; containment, deteriorating (rusted) storage 

...... 
.::.> . 

Unusable linseed oil $~;kl. 
.:::::is 
.:::: . 

.!: .......... ..... -!I:; ;,;;:::, 
+.:; 7:Ly ......." :.::::, 

container. 
.<:!;:;j- 

.!ijii. .* . . .  v ,:..... * , ..;;j;a . .,::.:.. Segregated; labeled; contained. .';;i,&.;;iii" 
,:: ...........,. ....... , .......... ,:;;;2::;;;. ...*.;.. .!: ........ 

. . . .  

Receiving and 
Business 

Acid wastes 

Ethyl alcohol Cellular Biology 
Laboratory 

&ot segregated from soaps, chlorhexidane, 
etc.;.la:beled; no secondary containment. 

r : :  .* .... 
.!: : -_. .:.- 

.d~seg<$gated ,y-b+bd;." from regular trash; not 
,,WI $.in secondary containment. ., ;$<.:;:';',; ; 

. .: 6 . - ":::i' 

Unlabeled laboratory 
reagents 





TABLE C-3 

OFF-SITE TRANSPORTERS AND TREATMENT, STORAGE, AND DISPOSAL FACILITIES 
USED 8 Y  U.C. DAVIS 

1 Transponers 

- - 

I ' 4 . .  ' . . IR Coqu~llette NIA I ~lam,$a-aMb- , I .'-.-" NIA I 

Amerrcan Environmental 
Management Corporation 

Exceltrans, Inc. 

National Environmental 

Off-Site Treatment, Storacle 
and Disposal Facilities 

Casmalia Resource Site 

11855 White Rock Road 
Rancho Cordova, CA 95670 

' 7056 Elm Street 
Benicia, CA 94510 

NIA 

1 ~ m e r i c a n  Environmental 

All Wastes 

. 
~iammables,..-::;:.:.@~ . ....- . .:. ,. 

.;.::.:< 
: . . . . . . . .  

............... .................... 
....... .. .... ... .... ...... ........ ....... ...... .... I I 

.,.;:: 

Management Corporation Rancho ~obdovzj~:&W~6fC!~~= ::... .:.. :- 

: : :  .. 
(transferfstorage only) ... ::.' ., 

s.::.:> 

:.? 
.::.::. 

CAD 98b884 1 83 _ :.?:- \. - ._..... ............ .......... .., . .  i7;;. :::.-: : . .& ._ : . 
!.".. 

98 1982663 . ' .  , . .  
' .a 

,... .. .. 

.... .... ......... .:;;:;. ............. .- 
4::::::: ...... . .. .... - 

a::: . . . - ,  
....... . . I  : :  

.:::.:?. - .... .: . ...... 

559 San Ysidro Road .;*;, 

Chem~cal Waste 
Management, Inc. 

~ o n - f l a m m a b l ~ % l ~ ~ ~ ~ < ~ j  ...... - 4381 46 

..... .. ....... 
P.0. BOX 5275 ".. . . i j $ ? ,  ... := 

Santa Barbara, CA '.i&c ...... # , ........... ............. .......... . .: ..... . 
1 1855 White fi&8ci&>&.:-c., 

... 

Romrc Chem~cal corporgcip6 .... 
> .::. ....... - ... :::. ...... .* . . ....... 

. . . . . .  
i::::::::.... ... ................ ENSCO/P.S.C. , 

........ . ". .!::lilF , , . .:. ....... - ...... 
a, :  :::.. ........ .::::.:-... 

L ' . .  . . .  1 . 1 , .  

. . . . . . .  . . .  ::. v.-;T :::, 

Refi neri $s3;etvjce '''iij:;,. 
* 

..... ..,:; $.,. . ' ,  . . -. .:., 
-' ..:::, 

.:.:. # .  . .  ..:::::, ..:. :. ... . . . .  . . .  

'.;Nw-flammables ........ ....... , 
..;::.. ... 

:::. 
"iNon-flammables 

%Tican Oil Road 
- 

.... ,- ..... 
'€1 Dorado, AR 7 1730 

- - 

P.O. Box 1171 
Patterson, CA 95363 

Flammables 

Flammables 

Flammables 

- 

CAT 000646 1 1 7 

CAD 009452657 

ARD 000404 PCB --i 
Source: UCD, NO; UCD, 1987c 
NIA = Not available in U.C. Davis manifests and associated records. 

m r p o r a t l o n  
- I 2576 Mercantile Drive 

. . Rancho Cordova, CA 95670 
Flammables 




