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PREFACE

TO

THE DEPARTMENT OF ENERGY

ENVIRONMENTAL SURVEY PRELIMINARY REPORT

FOR THE 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.,_esearch
q,lii_..',

(LEHR) located at the University of California at Davis, California. The :_'ur.vey is

being conducted by DOE's Office of Environment, Safety and Health . .,_,,_,_z_._0 "" _iii: iii°

,;;r_' =:.. , %::]!!';_

,p,, m,- _ Lo ,:;;

The LEHR Survey is a portion of the arger, comprehen_i_,_E...Survey
. . "_,i_iii_'.' .... ;_;_-_

encompassing ali major operating facilities of DOE. Th_li1_£ Su__ is one of a
..... '_t!i_.'l'li_i;%. ,'._..

ser_esof ,n,t,at,ves announced on September 18, 1985. by g'e_re,_ry_of Energy John
_1i I _ .:r...._ ,'_

S. Hernngton, to strengthen the environmental, safd_i_nd'Nealthll_., programs and_,,, , "!I_,_I'_ ";_i!_,,

w,th,n DOE. The purpose of the Surv_l!lI_l_.;_ntffy, v_a a no-faultactivities
- ........ ,_,_, ":_Jii_/"_'"_tl_i_Jiiili,....

baseline Survey ot ali the Department's majo_!_Def_ngi_,'_"_._,.- fac=lities, environmental
problems and areas of environmental riskiIl!_I!_e'l,_nt_ed problemareas will be

'l ' :,iIi i _Jr_il_- prioritized on a Department-wide basis*_!_i_i_ ortance in 1989." ""%.Iii!_:. ,I,_*t
_!!I!L.';, ;_l_lfr.

The findings in this report are subject t_oc[_lcation based on the results from the

Sampling and Analysis phasing.of the Su y. The findings are also subject to

mod,flcat_on based oq_i_mr_il_.ts _m the San Francisco Operat,ons Off_ce_liii '_ "_it_it,.:_'i_'"

concern,ng the tech_.al _._uraoy'of the f, nd,ngs. The mod,fled pre,,m,nar,,
' _liii!i_ _ ;i l_i_ _ "

= . . '_i_',.!_!_i_,,_' ,_.. ....

flnd,ngs and any_,,t!_,,ii,._her"_i_pr.e_,._i_._¢ate changes w,II be ,ncorporated into an Inter,m_I'tt!_, '_!!F "_l_,.-,;i!i__'. ....
Report. The I_,_ii_epo_i!W,II serve as the s,te-spec_flc source for environmental
, • 'J:{_..;.,!]!!_i1!_..... '
,nformat,o_ .ge__i_tly the Survey, and ultimately as the primary source of

:Iiii iii!!_ '__;__,,
. *_i_'_'"' _' !:: "._:,_:. .......

,nform_t_n _r tl_!IIrDOE-w_de pr,ont,zat_on of environmental problems _n the

Environ'_i_l Survey Summary Report.
_ii:_:h':,

March 1988

= Washington, D.C.
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EXECUTIVE SUMMARY

Introduction

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

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

Health Research (LEHR) at the University of California, Davis (U.C. Davis), c_ducted

November 16 through 20, 'i987. "_!_Jiii'_!!:!,_i

The Survey is being conducted by an interdlscspllnary team,,,_i_ e_!_lronm_tal'Jt!j;_,.,n:ii;
, , ' ,T .'lTI_1' ' " I t

specialists, led and managed by the Office of Environment, Sa_!_., _J_i_,.,_ealth s, +_ ,e

• , • , , + t!' _I_ ,

Office of Environmental Audit. Individual team com .,l_i_Jpplled by a

private contractor. The objective of the Survey i _#nvironmental

ii

problems and areas of environmental risk LE'4R. The Survey

covers ali environmental media and ali areas of regulation, and is

being performed in accordancewi_'_theDi ISurvey Manual. This

phase of the Survey involves the reviev_ environmental data,
41

observations of the operations at the I. riews wi+h site personnel.

Tt_, Survey team developed a Sampl Analysis Plan to assist in further

assessing certain of the e ment, al roble_ identified c Jring its on-s_,eiil_,
act:vities. The Samplir will be executed by a DOE National

Laboratory or a su +'! litr _r. Wt,en completed, the results will be

incorporated inr, ltal Survey In,erim Report for the LEHR at U.C.

Davis. The reflect the final determinations of the LEHR Survey.

Site u_$.Crwpt!_:_
".+.,t:++.,,,. _) t,_

+',lt_M._iiiim"
+jii+)!i+' ,

V_,+++:t<,

The LEHR f_t_ty occupies at, ,_rea of approximately 15 acres and is located on the
campus of the U.C. Davis in Solano County, California. U.C. Davis is 12 miles west of

Sacramento, California, and 76 miles northeast of San Francisco, California. The

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

- The structures of the LEHR are DOE-owned while the land is University-owned and

leased to DOE. Portions of the present-day facility under lease by DOE were used in

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

ES-1
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The primary function of the LEHR has been ,to evaluate the biological effects of

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

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

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

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

' contract with U.C. Davis. As part of this phaseout, DOE's San Francisco Operations

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

the potential environmental problems associated with the past operating ,_ractices.
Currently, the field Sampling and Analysis tasks are ongoing. Adecopt_ination

• , . -';_j_i_l_!._ii_!....and decommissioning project is targeted for startup in the second quai_ _t fiscal

year 1989 and is expected to be completed by the end of fiscal ye,,_i!i_ _ ";;,[;>

Summary of Find_inqs ,,lti]_![J1_jii,_:,,'"Jl3i[jl!.,..,.

.& "
The major preliminary findings Of the Survey at the LEFi_._,f,acilf_q_are

'  I!li!n Ilt "'
,,,_, _'!iiI_,U_IJ'l_'l_I!iJi_UtJltl:I', , • _. Iii ' , .

• There are a number of deflclencle_iI_'t,,_.-,_,l_0,tlff_r_U'C"Davis Waste Packaging

Facility that could result in mi_..gd"l_ a_J_l subsequent releases of
,'-';'III

hazardous, radioactive, an_,__]t,_#stus to the environment. The

majority of the def,c,enc,e_j_ereI_.ounain the area storing the LEHR/U.C.llJii;i_- "t!ji[l!r,.
Davis waste. U.C. Davis an_l_i&EH[_:have taken steps to correct many of

, , . °i;',r_,
these deficiencies. _!1_

_:i ]:;:- ' '1 t' _.I'!i_ _

.,tlD!, ,._li_,l_..,,_,u_,

$ Neither tt_ .,.: ,,1,.._,,U_!Iii!,_ [_ii_'Davis, nor SAN has a complete listing of
radioa_t;._.ve":'_'ice_",;:_or the LEHR facility. This could result in an
, ,,;t[ i_ utitll, '_lt_a_l!:i,u' , , ,
_nal_ rt_ji,t rel_l_ to the env#ronment, improper d_sposal, or loss of

i'_i!1 _:,.11!,.. .r,d i ter,al.
,;14 !'u _ ; , _'th.

'_i!%, ,;;ii;;<
• ',_,ii;l_'clioactive and chemical waste burial sites on the LEHR facility

eq_titute potential sources of groundwater contamination. These

burial sites include unlined trenches, pits, and holes covered with native

soil and/or gravel.

• The Imhoff tanks, inactive septic tanks, and associated leach fields

constitute potential sources of groundwater contamination.

ES-2
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• Soils in the southwest cornpr of the site may be contaminated with

organic chemical substances,

• Soils in the dog pen areas at LEHRand the U.C. Davis campus (the site of

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

contaminated with chlordane that was sprayed in the pens to control
fleas,

• Hazardous and radioactive constituents may have been dtsc_.,_rc_/_to the

LEHRsewer system, resulting tn contamtnal:ton of the se_r fJ_'_t the
LEHR and the sewer lines and sludges at the _,_i_! _ts Se_ge

Treat ment Plant. '_JilImI!ill_',,I,:,,,_,,_.

'1U_II,. .,,_.',l_i'.'_. ' _'.!.

• The Cobalt-f0 Irradiation Field may be theo,,,,,_.,J,_,_,,,__teofi_,a!l;_::t_ndfill,,..,and may
be a potential source of surface soil contam'_I_i_tion'!!!i_i_.

uvera|, _oncluslons . J_llI[t_.'uJl_r,,-.

The Survey found no environmental .pr'_l_i_._,_2elLEHR facility that represent an

immediate threat to human life. _._ e_r.onmental prob,.ms ,denttfied at the
LEHRby the Survey team do confirm_.a '_ "

t_ facility is affected by a number of
chronic environmental probt_s. Thes_ problems vary _nterms of their magnitude

. ,_I_r, '!!_ji",, tt!_,_" .
and hsk, asdescribed in._ rep_ ._ough the Sampling and Analysis performed

,,]Jl ____'_i III_" fu'_er:'_!i'_li_"'by the LEHRSurvey v_i_[:as_$tin identifying environmental problems at the

facility, a comple._l_d_a_ll_g,_,,,,,. '_ of the s_gntflcanceof some of the envtronmeqtal_* ;"aii;, ' :tIUs'. . .!Ii, :"ulIj[_l_,i . . .
problems =den,_ed,_qu=r_:]_ level of study and charactenzat_on that _sbeyond the

cJiUJl]I_% ,:IIJ]J]JJ_" ] *

scope of_v,ll_.._1;b_,,SLI__V_oIT'_'_ll_eI!II,_.characterization activities currently under way and
 illcontributto t,i,rquir  ent.

Transmittai"_ esuIts

The findings of the Environmental Survey of the LEHRwere 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 isexpected to present this plan to the

Stateof C._liforniaDepartment of Health Servicesand the EPA Region IX Office. A

ES-3



final action plan addressing ali the Survey findings cited herein will be prepared by

SAN within 45 days of receiving this Preliminary Report. Those problems that

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

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

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

Office of Environmental Guidance and Compliance has immediate responsibility for

monitoring environmental compliance and the status of the LEHR Survey,,_indings.
:!!iii".,__+The Office of Environmen{al Audit will continue to assess the en_j,(',oln_me_,_l

_roblems ttlrough the program of systematic environmental aud.i_i,,.}hgtg_,UI be
nitiated toward the conclusion of the DOE Survey in 1989. 0C:I:_J'__'_'_

+i ' + _J

+,++.,+%)i!ll'ii

i!jii_iL+,.' %r,

+Jfi'n,,
,ilia,.

,!jitl+)f..)ilU(_,. .,l,""_U_')_ 'i1' *
i)]lil,,,,'I,.ii" n_',

,. +i':)(i)))))i" ,r_l_)'_"

,,_IilUU_; +; ,U!),ii"
'u(.)U).,,,!iliU' ," L

"'+_p .,i)l_.',if+ +"I, ,1.',,
, [)!b"" +.+Ft_ ';.,',+Iii'

,_;;+ll_l',l:)i)_',i+,'"
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1.0 INTRODUCTION

The purpose of this report is to present the preliminary findings made during the

Survey, November 16 through 20, 1987, at the Department of Energy (DOE)

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

University of California at Davis operates LEHRfor DOE.

W

The LEHR Survey ispart of the larger DOE-wide Survey announced by Secre_ry John

S. Herrington on September 18, 1985. The purpose of this effort is to _._!_:_ify, via
,;i', I!]I1,LT _!i:'

"no fault" baseline Surveys, existing environmental problems nu __ ur
environmental risk at DOE facilities, and to rank them on a DC basisii:ii_his

ranking will enable DOE to more effectively establish priorit _a,_:._ressing

environmental problems and allocate the resources n rrect them.

Because the Survey is "no fault" and is not an "audit, to identify

specific isolated incidents of noncompliance or :e environmental

ractlces will, however,management practices. Such incidents and/or mal _' '

be used in the Survey as means of ide al environmental
{.

problems, t{f_.
I.

The LEHR Survey was conducted by na_ team of technical specialists "

headed and managed by a Team Assistant Team Leader from DOE's

Office of Environmental Au_I]_,_.A compje of the LEHR Survey participants and
. ., ._,,., "i_til_ _,l_l_.

their affiliations is provi_.,_. in A_l_.r_' A.
._,:._tl, . -iiti!,_,,1

°_Ji,l,_T..4it_!ii* ."
J4,. _ ......

The Survey team f_use_ al_i:_nv_ronmental media, using Federal, state, and local
-,_lIti_._'_iii' %_,_-,:_!_"

, _ ' Illl ,LI!! 11!ll_ff_li , , ,

environment_tti[i_ta_tes _ regulations, accepted industry practices, andI* llll!'l

Pr°fessi°n_,l_,iu___'_makel_i,. ''''''"!-,_,,,_,,'' the preliminary find{ngs included in this report. The

team c_i_ciii'_Lit il__ii_ivities in accordance with the guidance and protocols of the'_i.4'!!_,!i:]i_i_ , ....
DOE EnvirOnmental Survey Manual. Substantial use of existing ,nformat_on and of

- interviews _ii_ knowledgeable field office and site contractor personnel accounted

for a large part.of the on-site effort. A summary of the site-specific Survey activities

is presented in Appendix B.

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

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

pertain to a specific environmental medium (e.g., air or soil), whereas Section 4.0
_
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includes those that are non-media-specific (e.g., waste management, radiation, and

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

characterization, and consequently requiring different levels of management

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

3.0 and 4.0.

The _ r i t e r i a for placing a finding into one or more of the four categories are as

follows' ._,_,
q_!:!'o

v Category I includes only findings that, based on informatj_,n a_/ai[able to
.... ':'.'i'__ _i:i!!, . ."i:ii_',

the Team Leader, ,nvolve immediate threat to hum_i_,tJfe_!ili FindJn_s of,,iii_-,,,,_

this categ,-,ry_,shall be conveyed immediately to the,T, En'_i!r:_m_11_'_:!,_.Safety
.,_i!_,_l_. ,',_ :_, .

and Health per_¢ onel at the scene or in control'_e facrl:i._ or location
.... "_i!ir,.."'+iii_',,,. "'

in question for action. Category I flndangs_are e'_l,_"nr_ntal problems

with the highest potential hsk, the str_nge_r_on_nce...+,+_ ,., in the flndang
_+i _: _ _ "1 _:"" ,,

based on the informatlon avallable:,_an_i_il__ij'estrlCtlVe appropriate

response in terms of alternatives_. '__i'!_., '_':_!iii:ili,_
+:i:'i ::'_ ii :_,, -

. • 1'_! !:h'q"l +_i_:_' "£'_ +i_ _ • • .

Category II flnd0ngs encompa_li_._+_.d_ii_, ore of the follow_n s0tuat_ons:
':+u+i..' +_h_..':,
"i:+_", ',+jiii_;

' . . • +i:++t_, +''JJ_'_"
- Multiple or contnnuun(_i_gee'dances, past or present, of a health-,t, _++#+!I,

based envir_imental s_n_ard where there is immediate potential
,,_,. 'i_!iif!_ ._!i.i:-_"

for hu_.+_ exp++m_+e_+-'bra one-time exceedance where residual

impa_._ie'an,!mrhediate potential for human exposure.

- .'iiiiii_vi_:nce "t!_:_t a health-based environmental standard may be

.,,+:+,++,'+__+++ as discussed in the preceding situation, within the time
..:._,. .!.'i! of(_ DOE-wicPe Survey.

z..,!'-.. Fvidence that the likelihood is high for an unplanned release due

to, for example, the condition or design of pollution abatement or

monitoring equipment or other environmental management

practices.

- Noncompliance with significant regulatory procedures (i.e.,

substantive technical regulatory procedures designed to directly or

.... 1' n 1,. , • ,, , , ,



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, mo_,t discretion is available to the Operations Off.ices andi T "'HH'.

Program Offices as to appropriate response; however, the n,ee..di!for that '

response is such that management should not walt for th_,l_com'_fe_!lgn of
'_'._':_"_"' "':ii_i,ntthe DOE-wide Survey to respond. Unlike Category I fi_[n'_iia suff"

,_ near-term response to Category II findings by the Oper_l_Q_ice may
.... _I"!!I!I_ '%,include further characterization before any acti_".t_-_take,_J_e rectify the

•,'i__, _::_,i".';_',,:,:._ '"_
i

Utri!, _i!_,

• Category IIIfindings encompass one 9r _!l_i_,_r,_ollowing criteria:

,'. "J!I_[,'_- uiiiii_,.
_J]llb', '_!!l[n_ '"ItlIH.

- The existence of pollutants _ih.azar_.ous materials in the air, water,

groundwater, or soil r_j_._ _,rn "DOE operations that pose or•: "_..::,.,'.'V!;.'_.___'

may pose a hazard to,_m_ir_ealt_ or t,,eenvironment.
',iiH[r.. '.a!i!_n,

"',_!i:tlt_

- The existenc_, conditions_'at a DOE facility that pose or may pose a
. . _' _i_!_ u,HiiI ,.n !_i, .

hazard t_i_'umat_8_i_ or the environment.
•:!]ih__ -Hiti=il_j';"

Catego,_!U f__!_;_e environmental problems for which the broadest
: . i_'ii'ili_'i!i_ • .:j_]:.::::ii ....

def_lo_T/gf_ nsl_"_isused. As in Category II, the informat_on available to
.._. Te_i_'_r may not be sufficient to fully characterize the problems.

.,:'...t!!:v" ' ;;; :I, '_::Hr:,

,_::[iii[_:%lq..d,_rth_r_ategory, the range of alternatives available for response and

'_:_i!ii!_i_'co,responding time limits for response are the greatest.

E'_:;_ronmental problems included within this category will typically

require lengthy investigation and remediation phases, as well as

multiyear budget commitments. These problems will be included in the

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

effectively.
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In general, levels of pollutants or materials that constitute a hazard or

potential hazard are those that exceed some Federal, state, or local

regulations for release of, contamination by, or exposure to such

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

determine that the concent,'ation of some nonregulated material is

sufficient to be included as an environmental problem. Likewise,

concentrations of regulated materials even though below limits

established by regulatory authorities, that nevertheless _esent a
, i!ili;

potential for hazard or concern may be classified as an e_y,ir_Bmental

problem. In general, however, conditions that meet re_ .a.tor_r.._,Other

requirements, where such exist, should not prese,,tt_!iJ_'_i_I_ntial _ard

and will not be identified as an environmental problerff,_i,,!,_,, ..:_......,., _,J!!_!'.,,, ",.

Conditions that pose or may pose a hazard, are g_-_e_]_l_ those that are

ments l_.g., t:_proper storage ofviolations of regulations or require ,_, ..,
hazardous chemicals in unsafe tanl_ " '%_' _ ' ''" _tl]_._tlii_r,_ond_tlons present a

potential hazard to human health _ _i_iitenvironment and snould be

. . _t_!ri ._,,_ii._.._lt!_:-Additionally ' potentiallyidentified as an environment [_..ro_
•_.,_ "_I_.'_!_ro

hazardousconditionsare i_likelihoodof the occurrenceof
.o,oo.o,. '%,• ,_,_,_,,_ ,_ ,,, i,, li]til.. _";,Ii,.,.

"J "!_iti_,. '*._i%,.
J_'iifi_,. "

Jt ll,l.

.._r, '_IJiIii,

The defln,t_on df_]i_he term '"_nvironmental prol:'em" is broad and
,_- '_'_i.Jl'l ,ill,_.

flexible to aJ._t_ foi_!!_.e:_]_$de differences among the DOE sites and
,.,i]!i,__ '_1i_,_;I,2'"

operation_l!C,Th,..e._fore, _ good deal of professional judgment must be
. _ ':_ii_:._i_:".,_:,. . , ....

applie_lll_ th_i_e_,_f_i:at_on of environmental problems.
,_;Mt!u''''_ii;_. _'_!i_ti]__';;

.:lltlt_;" ;i i_, ';ijll_;'-"
•_,_t!j_.ilnl,.,,.;.rll:_,,_ll_', "

" ,"i_'te_i_:_'__dingsr''''_i,'_",,,,,i, include instances of administrative noncompliance
.::;i]i!ii:!"i_'r_!_tof_l!J!_anaaement practices that are indirectly related to"_ii:!n, _]]l]i_ "

%iii_'vironmental risk but are not appropriate for inclusion in Categories I

_ugh III. Such findings can be based on any level of information

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

members. Findings in this category are generally expected to lend

themselves to relatively simple, straightforward resolution without

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

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

Offices and appropriate Program Office for action.
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Based on the professional judgment of the Team Leader, the findings within

categories are arranged in order of 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. 4

ql _ J

The next phase of the LEHR Survey will be Sampling and Analysis (S_.). _ffe:i:i_7ldaho

NatJonaf Engineering Laboratory (INEL), the S&A team for th.e,i,_H_i_wlll c_lect°_ i:!l:. ,_!!/

samples over a 2- or 3-week penod in f_scal year 1989. An _iiiF_[a_':,,LS being

prepared by DOE and INEL in accordance with the._1_i_..ocoJ'_i!i_i_ the DOE

Environmental Survey Manual. The Survey S&A Jsdesigned _,._!ti[.'exL_tlng data gaps
_iii,t ,iiii_i__ ','

or weaknesses. Results generated by the S&A effort w_i_t!l_ us_,,to assist the Survey
• . . . ,_t_ih",, ' _ii]i_%__ '_:"

team _n further defining the existence and ext_J_!!:ti_!_li_i_o'_entialenvironmental
.... . . • ,1_.,_"_l!]ll_."_,_._._tti_,

problems identified during the Survey. . _ll!_r,, "_Ullb,

An InterimReport w_llbe prepared 8 t_i_i_I__.affer the completion of the S&A

effort.The InterimReport w_ll_ncor_cat_I_e resultsof the S&A effort,aswell as

any changes or comments resultingfro_;_ev_Bw of the PrelimlnaryReport. Based
, '_iiI_, '

on the S&A results,preliminary.findingsaridobservationsmade during the on-s_te

Survey may be mod_f_e.._,,._,!iL_elet_..:_,.._...,......_m°ved within or between _categories. The
, , .,:_!i,._.'" ':Ji!:__ ......

Interlm Report will_._{ve_._il_otha_ the s_te-spec_flcrepositoryfor Information
_!__i_!_tl" _,::_" .....

generated by _h_;_ve_,i_,n,d,_ff_mately, as the site-specific source of _nformatlon

forthe DOE-w_ pr._@,t,za_wnofenv,ronmental problems.

lt _sclq_'_ch_i cert_i_ of the findings and observations contained in this report,

espec_all__se _nCategory II,can and should be addressed Inthe near term (_.e.,

-- before the _E-wide prioritization effort), lt is also clear that the findings and
observations in this report vary greatly in magnitude, risk, and characterization.

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

require careful planning to ensure appropriate and effective application. The

information in [his Preliminary Report, albeit provisional, will assiscc the San

Francisco Operations Office (SAN) in planning these near-term responses.
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SAN has developed a draft action plan to address the preliminary findings presented

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

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

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

of Environmental Guidance and Compliance (OEG) which has immediate

responsibility for monitoring the status and overseeing the adequacy of corrective

actions taken by the Operations Office in response to the Survey findings.

q!i;l'_

As required in the December 2, 1987, memorandum from the Asslstantq_j_.i_tary' for
•_lli_,U,!i'i".Environment, ,Safety and Health to the Operations Offi'ce Man_,_ers'_,_tled,

.,!_iil!Ji@_, "i_:i ,_..... ,,,iti '{', _ ' '_iil
Follow-up of Environmental Survey Flndanqs, SAN will prepare,,,_ s_mtt a ,_lnal

1 .............. _1!__-,, ,hiE;'

action plan to the Deputy Assistant Secretary (DAS) for Environm'_'_ii_l_j_.,45 days
lit --_U'_',

of receiving this Preliminary Report. The final action plan![i_JJ_b.e_._t_,SI_ Survey will

address ali of the preliminary findings cited her_n, a_Al!?i!_;_#porate OEG s
"lllil_, %iii.i,_' ' i'

comments on the draft action plan. _ !ltJ]fNfll,"_#i_,

"ult!r_. 'qijrl,

,I!fi,

.,,.:lj!__ ,.:. "_tJt_i_,

,,!i_tHM, 'u_i • .11!Ii_,"

.,t Iii ,, h. ;'P_,,",4' I_ " _ i'

•._.ilit!M_*_,:. '_j@

_..,,q_ _i_,!!,
"_i!hJf_!;ii;,.*"

';_JI; ':IV

",ii!ii;i_.
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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 at Davis (U.C. Davis) approximately one-half mile

south of Interstate 80 on County Road 79 in Solano County, California. The LEHR at

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

remote portion of the campus. Figure 2 1 is a general location map ."_'_"" '.

Thebuilding,,co_s_,tingof I_o_to_y_, offi(e.pace._!ii_?i_!_!h_a'li_g
facilities, are titled in the name of the DOE while the lan_, at t'l_ie._'E:'Ff_";_;3cilityis

u__,ty-ow_ed,Thesit_i__oci_t_dwiththeS_hoolof!_i_':_i_r_"_i(in_.na
is operated by U.C. Davis for DOE, The San Francis, Op_i_6n._,Office',l,_-,, -.,. . (SAN)is, , .ill % iii_il
responsible for the oversight of LEHR operations.,_on'_ _L_ctib#,,of the LEHR began

in 1958 and operations began In 1960. the real,or _:'_'_#j_;_s at the LEHR are near

completion; consequently, DOE has anQ#u__d _:s. intent to phase out the

by the end _scal,_ear 1989 and to terminate theremaining small-scale projects '" __' _""_ _"
,,_,_ "q!_',I_; '_l!ilT_,

operating contract with U.C. Davis. '_:_i_l_it_',l_:f t_ls plan DOE will conduct a

decoota  n t ooana at fortheeventual

release of the property. The D&D proj .,_.ls targetea for completion by the end of
fiscal year 1992. Most of thel,_fengoing ex_rimental work at the LEHR is related to

tct e;

The LEHR is 13i_8, _,t,_ tl_e west, east, and north by U C Davis property The

southern_e'_a,er c_{j_e facility _sa levee on the north s_de of the South Fork of Putah

£reek.';ii!!i{be!!i_EHR i_:']ocated on the U.C. Davis campus, which in 1987 had an

enrollmen't;i_f_;;_-19,444 students, 4,569 non-student employees, and approximately

2,800 on-caius 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 ofthe Census, 1983).
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i i, , ,,,, r

4_5_ MetropolitanI .... " - Airport

I WOODLAND

s...
.:]iiJ "

TUOL UM NII

"':'::'i,,,: ._ SanFrl

@
SANTA CRUZ

Source: Ad=ptKI from LEHR, 1987

GENERAL LOCATION MAP OF THE LEHR SITE FIGURE 2-1
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Distance
from the LEHR Direction from

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 toL,_l population of 1,231,157 (U.SI Bureau of the C,_nsS_ii1983).
'_ji i' i!, _':N,

Population growth has varied in the counties that surround the._.E_NR; t_o.wever,
°/,4!'":_ _ :i, : %' ;°

between 1970 and 1980 ali counties experienced growth. .,_i':_: .,:_,

- ,..."it "_L'!!_,

As prev,ously stated, the LEHR ,s located ,n the southea_::gea_J.rant<pn a remote

portion of the U.C. Davis campus. This area is designal_d as':_'#!'pfbl_riate for animal

research. The use category of the land surrownd,r_j!_i.U.C':_i_Dav,s ,s ,ntens{ve

v ith ofa,I oo
41 percentof the agriculturalland Major cvop_l_ fr_i!_s,nuts,and grains;various

animals arealso ra,sed ,. :_!_il!_..._ti[ifi,
'_i:,_;_,_il,_,II.Ultt_i,...•
_ii_!_,_UIiUH!, ':ly{,I.._',. _i,ii_,__,{{f.,_.

The climateat the LEHR istempera':_i_r.wi_iif,_i{dwintersand long summers. {n

winter, the average tempera{ure, is 46. _',._'"'i{ ,_.grees Fahrenheit (°F), and the average
mlH{i_. 4'

da,ly m,n,mum temperature "{_ii_7.6 F.._,_:Thelowest temperature on record, which
• ,,:_Ii!!:, "_!_!iI_,, _._nii_''_

occurred in December ]._, is 1Z_q._'_ii summer, the average temperature is 73 0°F,
,'.ii!I_ _' ,, ,!_hi_i__ . ,

and the average da,_jii_aFth_u,_ (emperature ,s 92.3°F. The h,ghest recorded
'_i_!!{!i__!'i_''

" temperature, w_i_ccu'_l,_July 1950, ,s 113°F•,r,ii_UP'Lql,!: _,...Lli_
,II_I{i_." ,_ '_!L:,_
"fill!Rr,,_IO{_'

The mea_;l_.n.nuaf_!_ec_p_at_on_s16.5,nches.Of th,s,only 2.2inches,or about 14
.'H{!{" ': "{'I;I ....

_ percen_i:!usu_{jly fal[_'from Apr,I through September, wh,ch ,ncludes the grow,ng
'i_iiil!,::.iiL_" , , ,

season fOt;_i_ostcrops. The heaviest1-day rainfallon record was 3.0 _nches in
%.1120

: December 1'_5.

' 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 cverageseasonal

relative humidity is about 90 percent in the winter and 60 percent in the summer

and early fall.
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The sun shines about 95 percent of the time in summer and about 45 percent in

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

winter months. ,

Prevailing winds are from the south, reflecting the frequent incursion of marine air

through the Carquinez Straits tnto the Sacramento Valley. Commonly, the winds

change directions, flov_ ing from the northwest diurnally. Wind velocities ar.e higher
i_1]t!

in these directions. Several times a year, strong winds blow from the nor_,, When

winds are apparent, about 40 percent of the time the velocities are'::_j_an 3.7

mph; 50 percent of the time they are less than 8.1 mph; and only4_6,_,t 10 r_ent

of the time do they exceed 16.2 mph for short periods. '_if!i!in,__i,'_!!I.... "

' " r t ",Itili!'_:__ I °
2.2 Overview of Major Site Operations 'uJJ_tl._.i,'.., ""J_>

'Uj!iitn, "t!itli:" '"

This section ncludes a history of activities that ha_y,,e.ta_W_dola_,at ,he LEHR at the
'_J,_J@IWI!!fill!!,,,,'_tllt,_,.lj!.lil_ni;;_Jlni_,

U.C. Davis. Knowledge of past activities is ne$_ssa_,_t_,i_i_.erstand environmental
%[ "_ltjii',

problems that currently exist at the LEHR fa_lit_]]_j_ur_b.t DOE activities consist of a

s=techaracter_zat=on study and a fac=l=ty.ass_en_i_lor to term=nat=ng the current
,'ii_t_..,,,,tljji_r3JU "':,_"

operating contract and releasing th_,,..,,,_.._-,=,_IL,_It_.LE_i_'_,_l_i_,_clsand facility structures There
are currently only several small DOE'l_,e, ar'_];tpl:oje'cts ongoing at the LEHR 'facility.

Founded in 1951 by the U.$_i_tomic Epef_ly Commission (AEC), what is currently
¢,, .'_',O!'_,ji!ii:_, . .

named the LEHR was e_tabl_sl_el;I,to_!ie_aluate the b_ologlcal effects of X-rays on
,._il!U_" "_/i!_.,.._i_i_" .

laboratoryanimals ,_i_'e_mt_alst_Iv involvedthe irradiationof ben leswith a
- %:n . _L," ,, g

cobalt-60sourceal,the"_:."D_]i_main campus. These facilitieswere locatedinthe
.,'i!IUi_i!iiC_',."_!J!!;i_,..!_;II_;_"

area of the cu_t'_ilre afi_]_ioliceBuildingatthe cornerof Hutchison Drive and

KlezberHallDrz__IIEj,_ure 2-2).Eventually,the _rradlat_onexperlments were no

longer i_.e__ed"!_i,_t.this location and the site was used only to house the breeding

colony'l_':a.t_6uld su'pply beagles for the studies.
'Jl_i!i_l%

i ;i!ii',_°

In 1957 a m_or project was initiated by the AEC to study the biological effects

associated with chronic low-level exposure of the skeleton to beta particle

irradiation from deposits of the bone-seeking radionuclide, strontium-90.

Eventually, more than 1,000 beagles would be utilized in this study. The beagle was

chosen as the experimental subject that could be studied in sufficient detail to scale

the results to human populations that might be exposed. To assist in this scaling
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from results in beagles to expected risks In humans, a parallel study was performed

utilizing the bone-seeking radionuclide radium-226, in these studies, one group of
beagles was fed a diet containing strontium-90 or was intravenously injected with
strontlum-90 and another group of beagles was Intravenously injected with radium-
226.

r

Construction began in 1958 at the current location of the LEHRfacility and in 1960,

the study was moved to this new location. During this 1958 to 1960period, pilot-
scale tests using strontium-90 were conducted in a temporary butldi_ at the

Davisairport. Full-scaleexperimental use of radioactive material bega_J!_e new

location off Old Davis Road, The original site facilities on the maL_:_'_pus a_u _he
, , ,,:JiJJl_.,_,. "!_iI_'!, , _l!_ii

temporary building at the airport have been removed and nc_Ji!il_.ng_exlsl. This

main study was the basisfor the formation of the Radtoblo,_ay L_%:J_,_Jt_b_°in1965

asan organlzed, research unit of the U,C. Davis, and the bu_[!_nl_i_,,,,,:_d a_mlnlstratlon
of the Radiobiology Laboratory uy the AEC. The matn,_udy l_li_%._ear completion,

some 28 years after the first beagles were fed or_,injeJ_i_ w_, the radionuclides,

Only some data reduction and the interpretati_ _II_a_°_Ll_a_in to be evaluated.
. '% '  uilrni,

In the middle and late 1960s, several .._,,._J_uH_r,_..,,J_pr°g_l_v_h_,conducted at the U.C, Davis

Hopland Field Station. These progr.ar_iii_,_ili_a_ious.,,,,,._,_...._,_,__ metabolic, translocation,

uptake pathways of radionucli_i_in'_,_" ""p and deer. The radionuclides were
and

fed to or injected Into the subject animat_I,li" _

/ne _aalouiology Labo,_,_ry gr'_._,o_!i_hemain project expanded, and the research

interests of the labor_b_l!_r_aderred to consider ali aspectsof the radiobiological

and ia
effects of the irr_i_j,_ leton. Special interest in cellular biology focused

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

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

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

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

irradiations of specimens,

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

llnk the evaluation of airborne materials and the laboratory study of these materials
/

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

Researchand Development Administration (ERDA) with interagency support from

the U,S,Environmental Protection Agency (EPA), Researchactivities in tht_ij_rogram
. focused on the potential health effects of release to the atmosphere o_T_Q_'bustion

products from fossil fuel power plants with emphasis on coal fl h ' '_'il_;_'_i:l;!!!:,=,"
hl!_,l*

,r=

In 1980 the Radiobiology Laboratory's name was changed to LEH perly

reflect the expanded mission and research orientation. In,=1 n of the
at the LEHR.

Toxic Pollutant Health Research Laboratory (TPHRL),I
This facility was designed for the total containment udy of highly toxic
and carcinogenic agents including both radioa materials. These
studies utilize laboratory animals and toxic materials by

dermal, intravenous, oral-gastrointestin I and inhalation routes.
Current work at TPHRL includes st m-241 and americium-241

behavior in beag_=_ and monke, *,_xtc gas-particle mechanistic
a_rosol studies, monodisperse aeroso deposition studies, intratracheal

applications of carcinogen-c,_#ted pa and an organic vapor uptake study

utilizing beagles. .,,,lie,, "J_II/il!ll_,_.,,_;_!i'j!_,
" ,.,#UIu_ ' %)lil.,,_!i[_#,,f)));,, . "J_Jli(}_i'_

.... ,.])'!'# . !ii',, "_" ,
Major LEHR facll)ty s_!_c_,res_are I)sted below along with the corresponding

building numb.e_)_!tl!ui_,ig@t_i_,n21_Wshows the location of the major LEHR facility

structures "Jt if F l.i_Jl!

,<'!!t,_" I ' _N me Buildinq Number,,,,,1, ,__i_ildn_ a
'_!ji_l/ 'ql 1) "

"_'_:i_;il_ain""' Office and Laboratory H-213=

Animal Hospital 1 H-219

Animal Hospital 2 H-218
- Imhoff H-214
=

Pathology Laboratory H-217
= Clinical Medicine H-215

Specimen Storage and Feed Mix H-216
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j,

Washdown Pad H-291
i,

Cellular Biology Laboratory ' H-294
Shop H..212
Receiving and Business H-290

Storage t-l-300
Small-Animal Quarters H-296

'Toxic Pollutant Health ResearchLaboratory H-299

Cobalt-60 Auxiliary BUilding H-289
Cobalt 60 Source H-229 ,_,!i_

Geriatrics 1 H-292 ,' ''_,.','.....'

Geriatrics 2 H-293 "_ilI!%.

",ili

2.3 Stat.ea_!a I.Co._n,cerns ,
- _ _ ,

Representatives of the Survey team met with e California
= Department of Health Servicesand the Solano Co I Management

Department on October 8, 1987, as part of to the laboratory. A

telephone conversation was held with :o solicit information on

_ environmental concerns about the LE issues of concern raised by

_ representatives of these agencies inc,t_. ng:
-,,,j

• Probable commingling of wa,. prior U.C. Davis and DOE activities
, Itlr_ , , . ' '

:i 2_:t::_s :n_li"'tahr_'a_!i_ili,__II'_',nvolved in establishing "ownership" of_'f'''

. _';i I_"" _ili_"
, ,! '_}" °. °_J'll{ . ,_, _,i' ,

_ • H_sto,_il_t_t_spo_i_._ hazardous wastes, w_th the same concerns for

cor_ia,_[_ wast'es asmentioned previously

e'_ii!!iil.P._ble "c_.site,,tI_,, groundwater migration of radon from uses of radium-

- '""J,_:iatthefacility .''''''''''"

_ • 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.
_

' 2-9
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• Possible contamination resulting from projects that were conducted in

DOE facilities, but that were not a part of the DOE proje:ts and did not

receive funding from DOE.

• Potential for environmental releases and residual contamination from

the recent americium/plutonium project.

• The necessity for maintaining communication with the sta_,e.:_i_d EPA
)

throughout the decontamination and decommlssj.,_:n, lng_:_!_._ort,

speclhcally with respect to the requirements _!_._he_,_,_uperI_nd

Amendments and Reauthonzatlon Act (SARA), the de_O._of sol_cl
, ._fi!ili!_ "_!l_i'J:,

, ::q' '._ ,L_ _ '}"!;::' r ' 'waste management un_ts, the amounts and Io_f_.s. of _ ema_n_ng

residual contamination, and the dlsposa!:..tecl_!_i_'_,i::_[or radioactive

wastes removed in the process. '_iiJii]r_,,'_J!ir_,,

• . "_i!_!i, '_fi_..':, . . .
• The potential for environmental _ele_ ot_'_, residual contamination by

ii' ""jq'ir '_ !::_.,

. "! _i i!iliil. _ !ira,.
IOClI n e 1_ _. :_:. _:_ii_:.

'_i!!_ii_ii!!iillii!!i,_!!!;:.-.

• The impact on future lan°_t_N3e"_Im hazardous or radioactive residues
that remain after decontamini_i,on_iY ' '

•_'- '_i!i _. ._!!!!:J'

.i,i_ii_, i_'
._..i!!i," >.,!i ,

_... ::1 _ ,

] ".i"
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3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

The discussions in this section pertain to existing or potential environmental

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

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

Davis). The discussions include a summary of the available background

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

pollution and their control techniques, a review of the environmental m_nitoring

program specific to each medium, and a categorization and explan.ai!ii_ ' of the
- environmental problems found by the Survey team as they relate to _,_,i_'t__iu m.

,o ;_.:, ; _ ,I !iii*

•Tj:li,j_' .:ii!le "

.f, "i!HHr,_ ' °

%'r'""*",.!!ii?.""'"'"'

'_"_i_"li]'. '_!!_*',
._!_it '*i!!!_['%, 7..;."

;_]ii¢" ";:JiJi;:', v

3.1.1 Background Environmental Information .IlTITn '=i[ii]l_,._?i:!!!!_:i:i::::,,_,.

- The LEHR facility is located in Solano Count_:'__._i_i_i w_ich is part of the
Sacramento Valley Intrastate Air Quality C_n_'_!, R_!_.on _(AQCR) 28. Radioactive

and nonrad=oact=ve a,r em=ss=onsfrom the _NR a,ii_ otger sources w=th,n '_hls area
" d,!_JHh _! i1' _' r '

= are controlled by the requirements of tffe!_ii-_anb Air Pollution Control District,,._ '_ _, '_'.=._!j_.'.',_.ili._,
;rh o tlh¢

the California Air Resources Board _RB_i_he California Department of Health
",_i_!_ -_!._.,

Services, and Region IX of the U.S. Envir_i_ental Protection Agency (EPA).
' -ii_iii_._'1 ', ii

._:. Iii :1t_ _1_.__i_

3.1.1.1 Airborne Ra_t_ctlvl_!fi?_., .,n!_"
" " ;;:_":t;_,:H!Hi"= .:i_iii.q-_

t:jF:,lf _:;:::;._ •

•"_iil!r_!_ii!,",+, . . .
__ Worldwide back_oun_ili_tme.;_bl_enc._i_,.,=._*_ ._t_.-,,_I_,' radioactivity _scomposed largely of fallout

,;.1.,,.. , ,:_, : ...... :,:. ,&, , , ,

from past atm_h_: nuclear weapons tests, natural radioactive constituents from

' the deca_!i,i_,,_,_._a_rf_i_:.¢l_,._i_,...:._um and uranium _n so_l, and materials resulting from

_ntera_t!_ns _th c_m_c radiation (e.g., natural tritiated water vapor produced by

interact:i!_i_ii_'f cosmic radiation and stable water). Atmospheric particulates result

- in part fro_i(i!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.

---- 3-!
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The EPA determines airborne radiation levels at major cities th,oughout the United

States to monitor fallout from nuclear devices and other forms of radioactive

contamination of the environment. The closest EPA monitoring station to the LEHR

is in Berkeley, which is about 57 miles sou' hwest of LEHR. The most recent Berkeley

data available as of this writing are summarized below:

Radionuclide Averaqe Concentration
(pci/m3)a

Gross Betab 0.03 _ii!!I!i!_'.+PA ',.i_i_

.:J4jii!_!,_,,:::'
Pu-238c 1.9 x 10"6 '"_+_:'_=_'

._ :1;f,o +_!: i:'..+.

Pu-239¢ 0.4 x 10-6 ,'=;_!"*'J'_:_" ¢_+"'._d!=_: ._'i:;I_

U-234c 7.5 x 10-6 .,. =M!_i, "'=:'
+711:! .+ +W !.,+al_!lllHl_ll,m,. ',1!+;h.

.' _++++'I+H+,. _ ++i+..... -,, gill, +,..+'.++=,_ ........
U-235c 1.u x tu-/ .ujjpf,++,++;+ii..,,.+.,

IIHI 't +,'1!::i':+: , '+'_

' ,li ,', +"_++++i'+
+M",+.+tm+,+,,+.,. -+£++"+IIH_I+_ ' +++it,;++,_...... ,-,.,,,., ,+,o__., ,_o,:,..., ,.,o.-, .%+,++,+t+tlt!++,_,,+:_+++n++.

:_uu I_._'. rr'_, +i :_oua, ;:_ouu, +m:_o/. +Uhl_-u-UUIjJj+IHI+;hlIII+'+,.

a, pCilm3 = IO-12 Cilm3 '+J_Jlf+l,r,"+++J!_i[_;,*'+++:_a,+"
b. Data collected from Octobeh!!r_8+_{_...,Se_i_ber 1986
c Data collected from January _i_ t_i_ne"_986" ,_,_,__:I_UI_,. "_]]h_.' l'+';l :l _ : _' I II* ';+t+++++++it++++_,'..'_,,+k. "

• l:l+++**+ I i. , lltl +ll.tl.l.•-, _,.++t+!++++++.:"+._l+++,
3 1 1.2 Ambient Air Quality '_Jlj],+."_++JM++_.=....' .r• " ,.... H:i:_. '_h ;.

_+'h!;H.*o _!iH!l.
"l! i; _tJitll++

Table 3-1 lists the Nationa_i+jiAmbient _ii_!'quality Standards (NAAQS), and the

California ARB Air Quali}y!_._an'_t_._,gds,,i!A_bient air quality standards are established

to protect the healtt_;a_i_ _ifarei_!_+'the general public. The air quality in Solano.... .+.

County in AC)CR2_.,;_++_=+bas_]!_"de+:i',_;..,_g .,_.=+:,.:.Cjnated by EPA as being (a) unclassifiabte, or better
than the NAA_;.iii_or_!_btal$;_i_+ended particulates (TSP), sulfur dioxides, (SO2), carbon•_=;.:,+_ ,+,.._ij!!+ ,*

monoxtde {CO),+a+_+_<_jen dioxide (NO2), and (b) not meeting primary standards

for ozo_!_+_'+(03)( :a_p.eauof National Affairs, 1986). lt is likely that high 03q.. :::_ _; ,,, .,+

concen'_r_'_+_+s in predominantly rural Solano County are largely caused by the'_._iiii;,+:

regional tr'_i_ort of pollution from distant urban areas and power plants. Because

sufficient particulate matter ambient data are no_ yet available, EPA has not

determined the particulate matter attainment status for particulate matter smaller

than 10 microns (PM 10) for the AQCRs.

Table 3-2 presents 1986 background ambient air quality data measured at

Woodland, California, which is about 12 miles north of the LEHR (California Air
L



TABLE 3-1

FEDERAL AND CALIFORNIA AMBIENT AIR QUALITY STANDARDS
,, j I I I I IIHI

Pollutant Averaging Federal Standardsa .... Cali"foinia ........
Time Prtmaryc Secondaryd . Standardsb

I I IIII III

Oxidante 1-Hour - - 0, 10 ppmii i ii ii i iii i -- --

Ozone 1-Hour 0.12 ppm 0.12 ppm
-- i ii iii i[ iiiii i i

Carbon 8-Hour 9 ppm 9 ppm 9 ppm

Monoxide 1-Hour, , 35 ppm 35 ppm 20pp,m+_.
' Nitrogen Ann uai Average 0,05 ppm 0.05 ppm ..... " 'i!+ii!,

- Dioxide 1-Hour - - 0.2_Q#_I\
......................... -_'uWIl+itl.,i!_,......._ Sulfur Dioxide Annual Average 0.03 ppm - - .:+_;:_:+_,,.

24-Hour 0.14 ppm - .ll:[_0_:5,pprn":..ii:, _.,,'hl,_ {+IL ,l!+;+"
3-Hour 0.5 ppm ,_,¢,. Jt
1-Hour - " , ",U,+I[,_.0=r_+_l_,,ppmii iiii i ii

- Particulate Annual Ari{fimet.ic Mean 50 _g/m] ,ltll_lII,+_
'50 ug/m -.jmm,+!,,++m,_......'""_.....'

Matter (PM10) Annual Geometric Mean . . "i_i_i_i{ij'_. 3_ii_9/m:3-
- ,, ,2,4,,_Hour , 150 ug/m3 150 _Jg/'_.' ,,+_1:,, 50'_lg/m3

..... . ...... suif t;s ,lr 24-Ho ,,,  JJ![liii i i iii iiiiiii i i

Lead 30-day Average " ']Jti_. !iili]l' 1.5 ug/m3
, Cale,n,d,,arqu, art ,er 1.5 ug/m:_r_l][1i1_1_,_'_.3 ' '_,,'

t_t;'r-"uu_lU_li]ii!!ii'_i p, "' "'

Hydrogen 1-Hour "*I_'-[_t,,_t_j] "J',t_iii_."+_:+;Sulfide ...

Vinyi Chloride 24'Hour "' '!!ii[i!!;+,.-:'_]L[/,.''++!4"' '' 0,0i0 #pm
. (chloroethene) .... , _,,_t;_+Jlt[,_,.... i_ri[iltr,,

Visibility '1 observation % ii+,:i,i,,_il&_'_llr_. '- - In sufficient, amoun{
' +;'+'_'+tF,_]lJt'

Reducingparticles ,_jilIi__ !ii i_ii!iiii_m,'+_Ijlt,%
,_+.,+ . • to reduce the pre-

- ' _iJ'J]_ilr=,. vailing visibilityf to
J]JJi_i_i. _l_Lt,. less than t0 miles

"_!tjli(. when the relative_]t',!!!.
"_......_ humidity is less than

,!,,i:,_.,, '+_!!]f+t,_,,,,_Ii;! 70%, , , ... 2 ..... °

Sours.e: California Air Re

a. Federal standards, ozone'i, matter, and those based on annual
averages are not to_ !_ore than once a year. The ozone standard is attained

- when the ex per calendar year with maximum hourly average
concentrati Jard is equal to or less than one. For the particulate matter
standard, me expected exceedance per year is allowed.

b. Califol than carbon monoxide, sulfur dioxide (1 hour), nitrogen dioxide
and.; are values that are not to be equaled or exceeded. The carbon
m_i r de (1 hour), nitrogen dioxide and particulate matter standards are
not

c. i._tandards are the levels of air quality necessary, with an adequate margin of';ji+!f!,
. safety, tol_fotect the publ_chealth.

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. Prevailing visibility is defined as the greatest visibility which is attained or surpassed around
at least half of the horizon circle, but not necessarily in continuous sectors.

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

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

- standards for oxidants (measured as ozone), and particulate matter (both annual
4I

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. Emissionsfrom the LEHRwould not have contributed to these violations

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

ozone (namely, nitrogen oxides and volatile organic rompounds) is neQligible,.,,,_r
During 1986, Federal ambient standards were met at the Woodland Stal;io_!ir,

3.1.1.3 Meteorology _:'liIIJii!i."
4I_illI '

-- ffl, t

Davisand the lower Sacramento Valley have a mild cii sunshine

most of the year. A nearly cloud-free sky prevails th ],,summer and in

much of the spring and fall. The summers are us( pwith warm to hot
: afternoons and mostly mild nights. The rainy November through

March. ,1

The LEHRfacility is located approxim of Sacramento Executive

Airport, which is the nearest Weatt_t with long-term climatological

data. Predominant winds at Sacrame southeast through southwest every

month except November, vv_;_nthey are m the north-northwest. Topographic
effects, the north-south _,l_nm_J_ .q_!_e Sacramento Valley, the Coast Range, and

,...';]_[!IilI!_il!''t!U_' _",_!t'1_!l!!I!i;
- the S,erra Nevada strq_ly.,_fluen_ wind flow la the valley. A sea-level gap ,n the

Coa_,tRange per_i,_ co6[iJ_ce,_._ air to occasionally flow Into 'the valley during the

summer, witl_,_}l_[ma_'_ed i_._ering of temp_.rature through the Sacramento-San
. . '_t"__t_ _lll_ '

. Joaqu_nR!y,_rD_]_ _1_ City of Sacramento. In the spr_ng and fall, a large north-

to-.sou.t,h_res_re gibe.clientdevelops over the northern part of the state. Air flowing

over the_i_tyou Mountains to the north warms and drtes as it descends to the

valley floo'ti_ii_!_.Thisgusty, blustery north wind is a local variation of the chinook
(NOAA, 1985).

_

3-5



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 t_ quasi-
stagnating Pacific Anticyclone during the sumn'ler months causes .,_er,_ !shallow

mixing heights along the California coast and affects the mixing he_i_b_tsin t_i_,.Davis

area (Holzworth, 1969), Also, mean wind speeds within the mlxL.f,!_he,,_ht are lower

in Ca ifornia, Oregon, and Washington than in other arees of'_T_i'_¢Sei_try. The
...... I t]![_l,, _,!j!i!:,,,, =

combination of relatively shallow mixing heights and I_i'_aqspo_j_ind speeds
indicates that meteorolog,cal conditions conduclv,,e to _._i;::e_:_,arrence of air

"JI_ 'ii!J!;!_' '"
pollution episodes are frequently present in the Davi_jlfTegio_r:._andthe rest of the

state (Hol .worth, 1972). . _J'4Ul!l))t,_ij_;_%;_!,[0i_,
.,t/_,, ""21111t,_i{14;#b_ljt}t;i_

3,1,2 General Des¢ription of Pollull, on' 4_'i_q?°

Most air reteases trom the LEHR ori_. at#._ili_#f_laboratories at a number ot on-s_te

buildings. In laboratortes ,n wh,ch ca_!_oc_blc or rad,oact,ve particulates may be

generated, U.C. Davis' Offic_.,,of Environ_i_ntal Health and Safety (EH&S) requires
, , , '_:;iiq, 1_. , ,

the use of h_gh-eff_c_en6_,,pa_i_#ulat,e.'_:!:a,r(HEPA) filters on exhaust gas streams.

Likewise, for experime_t"al,_tud_6_illrl which hazardous vapors might be emitted,

charcoal filters are r_li,r.,ed..4j_ addition, standard operating procedures for

I ratory fum..e._'og'ds r_l,te'annual airflow testing to meet minimum a_r velocity

requirements;'_{_J_,be,l$1_rvey...._:_,_..,. t_am noted that dates logged on stickers on each of the

fume hg_:_", 'c_'_:_;i{_ji_l_.v--when the last face velocity test. was carried
out

demor_iiiat_,!that'ii_his requirement had been met. EH&S criteria also call for

annual {'eS_i_.6gof HEPA filter efficiency, continuous monitoring of the HEPA filter

pressure d'if,f,erential, and quarterly testing of charcoal filters used in a d.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 activiti_._,_.
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- 3.1.2.1 Toxic Pollutant Health Research Laboratory

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

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

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

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

inhalation deposition studies, intratracheal applications of carcinogen-coated

particles, and an organic vapor uptake study in beagles (LEHR,1987a). _il!r!

The TPHRLhas a sophisticated air emission control system designed to _i_i_,very, ' , " _i_,_,
high contaminant removal efficiencies. Much of the exhaust ai ihe bu_l'i_lng

goes through three or four stages of HEPA filtration. Addition '_,portion

of the exhaust air is charcoal-filtered to remove gaseo !_e emission
_ control system consists of roughing filters, HEPA fi t_i'l'ters,and a

perchloric acid fume scrubber to treat effluent gas. from the exposure

rooms (e.g., in which research activities in d toxic agents) is

passedthrough a HEPAfilter downstream of t_i through a HEPAfilter

in the loft, through a double HEPAfilter a' ter in the Machine Room,

and exhausted to the atmosphere thro ust vent. The bank of filters

in the Machine Room consistsof 16 (i.e., each column consisting of

a HEPA filter-charcoal filter-HEPA filte 'uence), with the effluent passing in

parallel through these 16cot_l_,ns. The fi HEPAfilters in Room 709 and the bank
,, '_Jfllifi ,,j_.of filters in the Machin._llt_oo_,h.av,_ii_n'otbeen efficiency-tested since installation

be<aoeo+ ha ardoo,adio <t veandtoxicage t  i Li  i.m;241,ar  ri iu -24,
been used in,,_ e_osur_l_oms and vented to the Machine Room filter bank.

't'liTti,_._l.,...,Ii]_lt_;,,r-
° There is a .r,_dui__'l_t_tilation system for the effluent that passes through the
: _ tj,'i'_!"i!ir_'",Ji_il. . , .

Machirl#i!i_o6_ suc_tJ_hata secondary fan would become operational if the primary

fan fails:_,_l!_:1_oom713, perchloric acid and nitric acid are used in the perchloric acid•lijt!;!.,,,,
fume hood'"@,dry bones, and the effluent containing acid and salts is vented to a

perchloric acid scrubber.

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

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

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

pollutants.
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3.1.2,2 Cellular BIoloqy Laboratory -

The Cellular Biology Laboratory was established for conducting research tri cellular

biology focusing or1 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. Ali

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....... ,iii,,
because the filtration system was designed In accordance wtth the orlq{,_,[ r..esearch

scneme to treat more hazardous emissions than have actually beeA,,,r,eleas_d,,trom [
the facility. Presently, acids (i.e., hydrochloric, acetic), bases,bufl_PlncJji_hemi_§'rsto

prepare Cell cultures, and chlorinated, nonc, '_rlnated, and or_!_;!£',_l_ents are

used. '_!i]!!l!!!_ili_i,,_'"_i!il;'.

In Kooms b15 A/B, culture tubes are prepared qsing_ltl_ghl_/iJli_llutednerve agent
ttlii tIl?,thlh,_, _JIl,,, ",i_ tJt_t _i'

working solutions. The nerve agents used at the [l_Rlll_t_-Tabun, GB-Sarin, GD-

charcoal filter is leak-tested _'_jil,a..rterly.. "
% ii i tr, _1 !_,

3.1.2.3 Other Sources .,_/_,::,. ,"

Animal Hosplt,_[,1 ,,_,!,, ."
..... _I]' ,,Iii: !_ ,_ ,

Currertt!_:!i_fe'_ rese"_h activities involving air emissions are conducted at Animal
, ";i,:'_,!' i'`_ ,

Hospital 4j!_AI-I-1),In comparison to past activities. In Room 212, dilute nerve agent

is further d'il_:._d in a fume hood. The fume hood has a charcoal filter that is leak-
tested quarterly and an airflow failure alarm. A natural gas-fired boiler rated at 0.5

horsepower is located on the north side of AH-1.
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- Animal Hosl01tal2

- In Room 311, there Isa canister of krypt,on-S5 (with a source strength of 3 curies) In

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

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

Main Offlce and Laboratory.

There are a number of active laboratories in the Main Office an ,L.at]_.o
ratoryljilll,,_;,

Building (Rooms 123, 112, 110, 106), none of which have HEPAfl _,r,s,_ii _only

small quantities of radiotracers and chemicals are used in ,! ooratorles,
- emission controls are not installed. In Room 106, small quantit Jy dilute

nerve agent are ;_dded to tissue culture flasks in a fume.q }, is charcoal-
!%

_ filtered. 0]; :.

,Q
_ Small-Animal Housinq Facility 'JI! _I,

Administration of highly diluted nerve solutions to experimental

animals is carried out in the front of of the Small-Anlmal Housing

- Facility, The fume hood has a ch kt is leak-tested quar'terly and an
- ],airflow failure alarm,

-.,-._..--, ,,4_,, III,,,,.. _,_II_I,
' ...... '"iiill_" "'i' h_'I:'l'P

In the Geriatrics l,,_iJit_'_r_I,I'l_i{ gas-fired steam generator that produces steam to
Ulu'"'_il!, "'Uil[]11_' ,

clean animal _es.,,,_,tro__. ox,des and steam are released from a vent on top of

' the buildina., _,J_}_;l_0_

3.1,3 t,JO]_vironmental Monitoring Program

- No routine emissions monitoring or ambient air quality monitoring iscarried out at

the LEHRfacility. In connection with the SAN site characterization study involving

- soil and groundwater sampling in the southwest corner of the site, ad hoc

meteorological and ambient TSP monitoring has been conducted for measuring
-- impacts downwind from the excavation of burial trenches and pits.

-
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I

3.1,4 Findings and Observations

3,1,4.1 C_teqorv I

None

3,1,4.2 Cateqory I[

i! 1 t

3.1.4.3 C._a.teqory!![ ",11I ',t_;,
$ lt
' Jq'_*l qe

None :,

,ltl ,4

3.1.4,4 Cateqorv IV ,a_ !_' -
II,

1. Lackof assessmentof LEHR tr of characterization of

air emissionsat the LEHRfacility ent of ambient impacts

of LEHRoperations, Although atton to indicate that on-site

or off-site impacts occurred or present operations, there are

no data to support or refute thls _ n.
,li?. II,

.  t!llll,, l_'I , _1_',
Information gathe_j_ dult,_g t_urvey suggests that air emissions from the

,,IIM!I'J '_I,r_i',"
LEHRfacilities a_ilnQ_i_ignifl'_._nt, and there is little risk to the populace from

, _ti_l:.,_lI!liF ,,_,

routine or.a_,_ide'_]_l r,t#,M'asesIn vtew of in-piace emission controls and
,_1!, t t,l

standard'iit_er'_tng,,,i,r,,..,,,,,,,_._Jctices, However, smallquantities of radioactive and
nonr_[oa_,_l_'_81_,aminants are released to the ambient environment from a

,',:li!ii _ _liL!ji!i_,,it,t,, ,lj_!_t..!I
fe,_Jl'LEl_ bul'l_gs, A comprehensive inventory of these emissions has not

bee_,_'mplled,
_',',_II,,,

Subpart H of the National Emission Standards for Hazardous Air Pollutants
.

(NESHAP)requires that radionuclide emissions be determined and that a dose

assessment be conducted to demonstrate compliance with dose standards.

DOE Order 5484.1 imposes similar requirements for both radioactive and

nonradioactive pollutants.
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]
2. Lack of routlne efficiency 1;estlnq of TPHRL f!lters. If damaged while In use,some of the TPHRLcharcoal 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 SurveyIdentified the following filters of concern:

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

t been efficiency-tested on a routine basis since Installatlon._ecause
*(Ill jt=

' i! '}_ill sampling ports had not been installed; and sdlJ_llflll_li,T.,.
• Machine Room - The 16 charcoal filters have not :ency.{_ed

i on a routine basis since Installation In 1982. _,;_!q_l_eratlngproceduresrequire periodic testing of filters. ',1

The effluent from the five fume hoods in Room usted from a single
vent without further treatment, The oom 709 consist of

I preparation of solutions for liquid scin_ radioactivity resulting

in the releaseof nonradioactive arol _, s, and of laboratory work
involving the use of strontium, lm.

The efficiency of the bank of 32 16 charcoal filters in the Machine

Room has not been since in in 1982 because of the absence of

sampling ports. ThA are the only controls in the Machine Room

for gaseous co _out routine testing, there ispotential that the

charcoal saturated without being detected, allowing the

breakthr= pollutants.

,JttnG_l_r,,

Tt_[I_'E_ in Room 709 and in the Machine Room were certified atql,,_ i'l!I

instll]_;_tlon to be leak-tight. A work order for the installation of sampling
't_]t!_oom709 and in the Machine Room has beenports submitted, but it has

ii

not been funded,

!
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3,2 Soil_.__s

3.2.1 Background Environmental Information

In general, soilsat the Laboratory for Energy-Related He_)_ti_Research(LEHR)have
formed as a result of alluvial deposition from Putah Creek over rocks of mainly

marine sedimentary orlgin--sandstones and shales. These soils are derived from

eroded soilsand weathering rock (sandstones,shales,volcanic flow, and se_pentine)

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

coarseand fine surface soll and substrata textures reflect the past v_!_i_J,!ty in

_ . . ,,41ij_;,,.,Ii_llJr
of Putah Creek. 'ui,jji]tl]]iil[Ir;L_%!,_;_.

_ ,..,.
Ali the LEHRsoll is in the Yolo serieswltha surface tffxtu#_ip_:f;_i_,e,sa'ndy loam to

very fine sandy loam. The dominant upper subso'l,ll_i_,exte,_,is sandy and the
dominant lower subsoil texture is gravelly Ioam_]_l_l_l_ c_'aracteristics of this

inilb:i_ _h::euPr,fEm:d_bsPurr_lcee,br_V:_._[ II___ii"_l_r, and good drainage _

Background soil concentrations n _.,_,_,,,_,,_,,._{'_or _nu LEHR for radionuclides and
chemicalsusedat the facility are not at_'_, enjoy the LEHR,nor are most available in

literature. However, Myrl_i_, Berven, _d Haywood (1983), have compiled
.,,,,.. '_t,_,,.. ..,,,,_"_l,[il _1_.

background soil concen_tlons_,n(_9t'ally occurring members of the uranium and
thorium decay serie;_!jl_J'_ble :_"presents radium-226, thorium-232, and

, '%i ill_ 4,.
uranium-238 con.ce,e.tra_ i d_ll_ain soil for California, the United States, and the

world. VegQ_,_:,o_l!j_ancl,,,,.,..,,,,,,,_l,:_ertain foodstuffs are indicators of radionuclide
contaminatjDn"_[__ therefore would be collected and analyzed as part of a
compr_,_U_si_e_i'_nmental monitoringprogram, As the LEHR has never

_lb,fll,_ f111,!q "_

pr=l__;,;S:r;:r:td::;u:s:dd no comparison with background values could be

3.2.2 General Description of Pollution Sourcesand Controls

The major pathways for potential contamination of soil at the LEHRare the result of

past practices and can be divided into three broad categories. These categories,
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TABLE 3-3

-- BACKGROUND SURFACE SOIL CONCENTRATIONS
o (pCt/ga ± 2 STD Dev)

.... iiiiiir ...._, ,,,_ ,, ,, ,,,,, , ..... , ,, .....

Ra-226 Th-232 U-238
Location. .............

Range Mean Range Mean Range Mean
__ '" " ............. II I II I I IIIIIII I1' III I ..... I I IIII I I

Cali'fornia 0,24-1,3, 0,77 +.1,0 0,30-0,76 0,54+-0,45 0,19-1,3,,,., ,,,_0:,7,'.8+- 1,1

i;,S, I......, 0:23.4.,2 1,1 :!:-0148''''I 0,10:3,4 0,98+-0,46 0,12-3,8,17_:5,+_o83

oriel'' 0.49-1,98' ......... ' " ' " '"'"'"'"_ .......0.79 I 0.22-1,31 0.65 0.33-1,,3,2. _,;_{

. , ii ilr ;!rf: li ;"i
and Havwood, 1983 ,w_,.,._.,Source', Myrtck, Berven, ,_,i+'.,t,,_'_;'

,,,. ".i!! tl;D' l'"ti iii

a. pCi/g = 10-12 CI/g .,,[iiilil,.. 'i,i!;7,J}llli,.:_l!,ii_,,, .i,_!:,,

= ,'l "_ :l_lll'_l' "'i :i'_'1'411115, l,!77ig,•

!!li!t,
q[i]", "'

-  l t ilriii,,,'qirtb
<I!#,,

,,+l;{li.i_' • Iftll._ ln,l!!iw
,,,ti_{"l' "qlJilf:l,.1_i.','li'_
illl • _ t ' •,,!,Ih, 'lt.J/f,!,i,.ll

L'L:i:!f i' i "
"1i_t- ,1!!_i' .,,t._l_ n iii i .I1.' ..li

,',"il'l!ii!ii";' '!, !t.... 111!Ili
,qijiJ{u....._'7i!!i, %[!#_]]{:.1_"

_ .,_,ti:_."t.-,. 'il!j ti_ ' i'l _J
,_]iilt.I ';::_ i!:Itil,

,,;I _t'i' , i: '_i!jiiT,

qm!f'_imY'
'wiNili<,

_ ,i I
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which will be discussed in this section, are animal waste processing and handling,

radioactive and nonradioactive waste burial, and chemical use.

3.2.2.1 Animal Waste Processinq and Handlinq, ,

In the 1950s, two studies bega,_ involving feeding and injecting strontium-90 and

injecting radium-226 into beagles. Since the radioactive material is initially excreted

in the urine and feces of the animals, two systems for processing and handl.i_g theseq)_i,:',

wasteswere designed .., .:_,," '_!iiii& , _ii:,,
• Ult_ i: .: ,k

' ,;13_Im_.. "i!iiii,_

• ..... ,,l!iL_.':".'_li.',,...._'.iiit_..
The strontium-90 study involved feeding 380 beagles diets cont_t}_i{ng;i_rontl0li_-90

. ".. . . .
at different levels and injecting 46 beagles with strontium-90 :_r_. , ]_t..ary 1961

, 'iJ!lti ] .i_...... ,,,ii!t,.. I_',.
through January 1969. During this feeding and injectto_i_!i_j_!_d, _. for 30 days

afteringestionor injectionofthe strontium-90was d[_.conti_i_8_L_bjebeagleswere

housed in Animal Hospital 1 (see Figure 3-1). The a_l e_eta were collected
and, v_a a p_pe network, processed through 1:be ___.atment system (For a

-_,ir,.-'Ui(llb _,;JuUiilIl)i

' " si ,F,_ 'Jt_,!n .more detailed discus, on of the Imhoff treat_'_.ot"'J"._..emi'see Section 4.5.1.) In

total, the beagles were fed or ,njected w,th,_,_.Sr_,ll,_r,es (mC,) of strontium-90,

and retalne_as theirbody burdens __)L_)_)ely 21.77 mC) (2percent). The

remaining 98 percent was excrete_._)_ th_!_@clloactlve waste stream from Animal
' '_!i!_... _"JIU!nr

Hospital I. The total throughput to th_j_hO_ treatment system was 943.2 mEi of
• h_. 'U_ifii"

strontmurn-90. After the was(_i_as proc.ess_d through the Imhoff treatment system,

a total of approximatel_._]i_._5 m_li!_f,_t_iont_um-90 was released to the Imhoff leach

fieldand intothe sul_rfa..c.{_soil(ebldman, 19853. The half-lifeof strontium-90is
"_iijIfir.,,I!!i_'' n!:

29 years, and as._i_9_lt,"J_i_)y_,,)_'roximately 1.5 mCi of strontium-90 could currently
remain in the l_SU_Ce s6ii! i''

.... "_!.i!iiii_i"'''_"_Uu'_"
.-.:_:,,U'__"_)!_. ',.,,ii!,..

The ra_ii_i_-_6 stu_.involved injecting 246 beagles with radium-226 from October

1963 th'_i_' January 1969. During this period, and for 30 days after injection of
,:::!!:._

the radium'J_ was discontinued the beagles were housed in Animal Hospital 2

(see Figure 3-13. The animal excreta were collected and, via a pipe network,

processed through the radium septic tanks, seepage pits, and leach line. In total,

the beagles were injected with 6.129 mCi of radium-226, and retained as their body
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burdens approximately 2.302 mCi (38 percent). The remaining 62 percent was

excreted in the radioactive waste stream from Animal Hospital 2. The total

throughput to the radium septtc tanks, seepage pits, and leach line and into the

subsurface soil was 3.827 mCi of radium-226 (Goldman, 1985). (For a more detailed

discussion of the radium septic tanks, seepage pits, and leach line, see Section 4.5.1.)

Since there is no evidence to refute the possibility that beagles used in the

,;trontium-90 or radium-226 studies were not temporarily placed in the other,,,;study's

Animal Hospital building, the two systems above could have han,d_,.d both

adionuclides. Additionally, records indicate that tritium, ,_Iv_'_Jlal_ii_im-48,,..
tterbium-169, americium-241, and plutonium-241 were proc_,__hroug_i,the

nhoff treatment system, and _may have been processed throug_uJ_!_d_iu.m septic

anks, seepage pits, and leach line Finally, veterinary-assembled substances such as
• , , o , -_!Uj,iI; ._,iii,,:,. _,

rsentc (contained in heartworm medication) and chl_rdanJ_]i_g;$e_,,/or flea control)
4,' I _Jli_....,iIffdH::i"_/i;_;i"

lay also have been processed through the two treatm_l_ syst_S.

als_e)l 'UU_"re _i_used in outdoor pens._fter' the beagles' stay in the animal hospit. ,_,. _U_,
oil in these pens is covered with gravel.'!!ii_i, '

ilt_ %. ['the beagles continued to
::_xcrete radioactively contaminated ur_)_'.i_ :_ecause of the biological half-
. , , ii ,i,, I- . . .
life of strontmum and radium. The s_._e _fjlj_t_[s ,oact,v,ty was the body burdens

hat remained in the beaqles. The bi°i_, ai!Jl_If'lives'-'_ijq;I_in bone for strontium-90 and
, adium-226 are 49.3 and 43:_l!_ears, resp_=_ively. Over the lifetime of the project,

,_. "_iIiil.,, ._i% , . .the calculated release t the I ' s of st_..iii: c_td.0,_pen rontmum-90 _n excreta was 4 mCa. -

Half of this activity wa_i_h t b_.urin_l_ mCi) and was deposited on the soil. The other
C _ '" 'I .i: _ ' '

half of the a tmvmtv,,was_i_,!_.;. _J!,,,-'_ec-_2mC,), wh,ch were removed da,ly The calculated
,lilHil B _ ilii, ';iiHi.,i_1 Ii _ . . , .

reiease to the,_td_ipr pe'i_'of radmum-226, over the l,fet, me of the project, was'.,I . I'I i

1.0 mC,. H_Jf _]i_i_._t,t_ity was ,n the urmne (0.5 mC,) depos,ted on the soil. The
. . ,.)i,,U ';":iii'i ':.!i:'))r.......

rem a,nt_91 _i:!_ of t_).act,v,ty was ,n the feces (0.5 mC,), wh,ch were removed da(ly
';J!J!i!',,,ni!i_' "_"

(Goldm__;i]!ff63). The radioactive feces from both studies were buried on-site in

trenches (s_)i)ection 4.5.1).

The dog pens occupy an area of 2 acres. There are 4 x 109 grams (g) in 2 acre-feet.

Dividing the total strontium-90 and radium-226 activities released to the soil in the

dog pen areas by the number of grams in the top foot of soil in this area gives

concentrations above background of 0.5 pCi/g for strontium-90 and 0o125 pCi/g for

radium-226. As shown in Table 3-3, thebackground concentration of radium-226 in
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- 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,
g

3.2.2.2 Radioactive and Nonradioactive Waste Burial

The LEHR facility and the University of California at Davis (U,C. Davis) buried

radioac'tive and organic chemicals in numerous trenches and pits at the _EHR site.

Radloactlve material was also burred by the LEHR on an off-site UnJve_r,_l_owned

property known as the Hopland Field Stat0on. Additionally, parts ,G_,the'_t_R site

were used as landfills In the past. This practice may have,,_ta',_lnate_tYthe

- subsurface soil in these areas. (See Section 4.5.1 for a more detall_i_,[_c_ui_ion0)
1,'iTIi ".ip, "

3.2.2.3 Chemical Use .,,, ,._itlf_,_i:iP.,;,..

. l,fili_, ".i!i!!i
..... '_l!I'I_...., t_ii_,. '_'. .

The LEHR facility used vanous bulk chemicals 0ocl__!J1jl_,_ii_ot 10m_tedto acetone,

_]!I_t_,_]_'_!,t,_._ar, e." These chemicals were
ethyl alcohol, formalin, kerosene, wheat oi!., a" ' _,,_., _._i,,,;,

stored in the bulk chemical dispensing area'_ I_hi'_he _MtH_est corner of the site (see

Figure 3-1). The area consisted of an oi_i_I[oofed wooden structure with no
' . ittll!!_ r !'! _ ' ,
_mpermeable base Chron,c leaks an_,sp0_l_,l_ypocal of chemical 'storage areas ma-_ . . -','iii:.,, ',_iil_, Y
have contaminated the soil in this area'?_ili_he'_6ulkchemical dispensing area was in

use until approximately Ma_Ii:_987. A ddl{ionally, there are trenches in this area
where radioactive wast_re b_.t;_i_nd where organic chemicals may be buried.

,,,_lt_ '_ _,_!tt!;_t!!!:,i"

(See Section 4.5.1 for _j_o[_!_cletaii_'discussion of the burial trenches.)

Stu_,Lit,iii,,,]!t_"_i'_'_"' "i!ii_,_i,i""
During the !_s .,iii!_beag'_, the dogs developed a flea problem. Interviews with
site

persong,_!" ar_ii_ _8_r employee indicated that chlordane was sprayed in the

dog p_!!"a_i the"i_'eagles were dipped in a chlordane-water and chlordane-

kerosen_;_lJIsion to control the fleas, lt is believed that the dip, when spent, was

dumped in '_ pen areas or the trash pits active at that time. These trash pits were

located in the southwest corner or southern border of the LEHR site. (See Section

4.5.1 for a more detailed discussion of the trash pits.) Interviews also indicated that

- chlordane was used at the original U.S. Atomic Energy Commission (AEC) beagle

project site on the U.C. Davis main campus from 1957 until its closure in the early

1970s (see Figure 3-2). Chlordane was used at the LEHR from its startup in 1960 until
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Source: U.C, Davis Campus Map, 1986

LOCATION OF POSSIBLESOIL CONTAMINATION AT FIGURE 3-2
THE ORIGINAL AEC BEAGLE PROJECTSITE

ON U.C. DAVIS MAIN CAMPUS
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the early 1970s. Annual usage was reported to have been between 25 and

50 gallons.

_ 3.2.3 Environmental Monitoring Program
H

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 at U,C. Davis was performed by Rockwell International (Speed and/,Badger,
1984). Soil samples were taken and analyzed during the study, However, i_.erviews

with San Francisco Operations Office (SAN) per nnel concerning .t_ie [o,_.atlons

sampled and actual media sampled raised questions about the ap_Sp_.mteness,and

possibly the validity of the data. As a result, the data are not pre_ei_..qr, djscussed

an th_s report. The LEHR is currently conducting a soil, ,__I,_,..,_p,llng._,r.ogram,,,_,:_. that
duplicates much of the sampltng performed in Rockwell s Ini_?#l,_i_'es.sment.

till,

3.2.4 Findln sand Observations '%!/t*l_ilil,,l,_no_2_iifn_*"

'Nli!]._,, "Iii_, -
• _llliLr,_ .iii

- _'_i' q! {'1 "i!!i",

•J.a. "-r./ _,..Ut, r..;_.J_.dly I ,,_!I " _:='t. "

None '_tl;!,_.,I';_IJ!i]l,.,_;ii_';, ",F__

%it,
3.2.4.2 Cateqory II '_,jii!:_:, ','

" _{i!i_ ,_.

.,:i ! !j_' ','_fir _ ;',, ;_ '_:_!i]t ,'_: i_

" I_I0 I"1e ,;iii!i_ , _. ""._'
'_; ::'if ;];_iil _

• . .3 Cat :_i_;_,_'

- "_;'_ _"t _ i! .,'t. :_.._]itli:2!!"il% ,ij!i_i,!.

- 1. _c6_amination in southwest corner. Soil in the southwest corner
"_,. _!'::,;'

of'_t_i_:_'e (i.e., the former bulk chemical dispensing area and location of burial

trenc_'__)_ may be contaminated with organic compounds and radioactive

wastes.. These constituents could be a source of contamination to the

surrounding environment through surface water, groundwater, and wind

transport.

Bulk chemicals including acetone, ethyl alcohol, formalin, kerosene,

-" chlordane, and possibly others were stored at the bulk chemical dispensing
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area, This area consisted of an open-sided, roofed structure with no

impermeable base. Chronic leaks and spills 'typical of chemical storage areas

may have contaminated the soil, The dispensing area was in use until May

1987.

There are also trenches in the southwest corner that were used for radioactive

waste burial and possibly for' organic chemical waste disposal. In time, any

released contaminants may have contaminated the subsurface soil. _lllilL

A SAN-funded groundwater and soll sampling program is curr.er]_ly u_.r way
, li'tqgl[}l,_i! _'i;l!i'I

at the LEHR. Groundwater samples are being analyz_ _!_r org_i,Nics,"Jii!i_,il!r,,.,,_.,IV
chlordane, metals, and radionuclides. However, no soil sam_ti_ti,_iCdi_,,t_is_,area

are being analyzed for organics or chlordane. %iiJi![!_,.

During the Sampling and Analysis phase of the aas f_amples will be
l

collected from the southwest corner of the i:_ alyzed for volatile _

organic compounds as an indicator of :amination. Also, soil core

samples will be collected and ana' rmine the presence of

radioactive and/or chemical !J_n,

2. Possible chlordane contaminatio Soils in the dog pen areas at the

LEHR and the U.C. ain cam .e., the site of the original AEC beagle

be c_i_'ta,,,,,,, lth chlordane. This residual chlordaneproject) may
,,ili[t[,_.

concentration c_id _n te the environment through surface water,
l_iij , I!il_' _.,I,.

groundwate_,,_n(J _d _#dsport.

ChlordaneI':W_"__ed in the dog pens to control fleas. Additionally, the

b_{_fes,,_ere _i._pped in a chlordane-water and chlordane-kerosene emulsion.
_iiJl_, ,.d:i;'

Th_i_'_, when spent, was dumped tn the pen areas or the trash pits active at

that tt_ Interviews with site personnel indicated that chlordane was used at
the original AEC beagle project site on the U.C. Davis main campus from 1957

until its closure in the early 1970s. Chlordane was used at the LEHR from its

startup in 1960 until the early 1970s. Annual usage was reported to have been

between 25 and 50 gallons. Chlordane is an environmentally persistent

chemical and may have become concentrated in the soil of these areas.
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A SAN-funded groundwater and soil sampling program is currently underway

at the LEHR, Groundwater samples are being analyzed for chlordane,

However, soll samples from the LEHR dog pens are not being analyzed for
chlordane, Additionally, no soil sampling isbeing performed at the U,C Davis

main campus site,

During the Sampling and Analysis phase of the Survey, soll samples will be

collected and analyzed to determine the presence of chemical conta_,,i,,.l_ation,
o'_:,_ii .l.i, ._.1_,

3.2.4

2
repai_]t_[1

This exemption was granted u ,_u,_liF _rovlslons in DOE Order 5484.1.

However, tile exemption does _ ell_ the requlrement to monitor or n
!!I ,

+ l'Ji!'t_,
some way assess he envlronment_i_rr from LEHR operatJons. Currently,

. ,I,!I,, ii!ii:
a SAN-funded site study_!_d char_tehzation plan is being implemented. The

• ' .,_#, _!l!Fii_,. .,nI_',!i'_'_ ......
present pnase is a,l_buna_,.t_lt.i_and soil sampling program that is directed

- ,_i,iiiw 'Lillili_I.;l ,'

toward investig_i_:_g_,_'eenvlU_'nmental impact from the LEHR'sinactive waste
disposal sit_,_nd p_[,o_ _l_tional practices.

.' 'lll" ,. I_ _!j,i'

,_i,!,IU : ,_ ,,_!!,:

' '"_i] - r
,_Jlli,'.i"

'L/:'!,
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3,3 Surface Water

Background environmental information for the Laboratory for Energy-Related

Health Research (LEHR)at the University of Callfornta 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 fw nearby
11L

surface-water bodies aswell ason-site wastewater sources, Finally, the,_a_i_orized

findings and observations noted by the Survey team for the surfaceT_a'_:l_Jll_i_j,pltne___

are listed and discussed. ,_liiiili_LU'_i_!!iiiI_ ._,,' "",,i_i,

3.3.1 Background Environmental Information ,,]l]_fJl_fill,."Ji!_!:i .
'uli'', '_'_i,',',_,"'_:'% 4i,,,,,,

3 3 1 1 HydrolocJv ll_iM. ._i_,,. -

Geo.c]raphy and Topo.qraphy '_I_JI_..'_J_IIIliliiiil!j_ni]l_!IIiI:i'_ -

_i_PJ]lhlt__"Jlll]I.,

The City of Davis is located 15 miles w_,,,_I_'_._m'_J_to and 72 miles northeast of

SanFrancisco at the intersection of --'":"'"_J_rs:l:_,,_O_"'_"'_i""_'_lIl'_{',..,,,,,..,,,,,.a_ndHighway 113 North. The main

campus of the University straddles th_lll_lc)'!_'olano County line with most of the
, . , _!, II.

University land located In Yd{_._.County.._e campus is bordered on the north and

east by the C,ty of Dav.,,,_]_UBor_.,!_]i_,,,i''_e west edge of the campus are agrlcultural
E

fields in Yolo Count_/_._._h.ez,,;i_iouth_border, along whlch the LEHR is located, is

f°rmed bYthe Y_IJ_'_"_i°i"_'_i'i_t_:_Yline and the S°uth F°rk °f Putah Creek',_,h,_,.._,,H, J

Situated _i_,!_ri'_iii__"_ttu'ral..,,,, land in the Sacramento Valley, the campus and the _City of._i's_';_!_rm _i!t_..evelopedisland in the middle of agricultural fields Althou h

the area_:_'_'rierally._,._. considered flat, the elevation ranges from 60 to 125 feet within

the City of'_D_!_,islimits (George S.Nolte and Associates, 1983).
i

Runoff from some 600 square miles of mountainous area collects in Putah Creek,
and runoff from about 60 square miles of hilly area collects in 6 small streams to the
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south (Thomasson, Olmsted, and Le Roux, 1960), The runoff occurs largely as flash

floods, and in most years the low summer flows are ali diverted for irrigation or are
i

absorbed in tile valley area asgroundwater recharge.
_

H__ydro/0.qIc Features

_ Tile principal 'hydrologic features of the Davis campus are the South Fork of Putah

Creek, the Lower Cache-Putah groundwater basin, and the deep c°nflnr'd"aqulfer'_ii!i_,
Putah Creek isdiscussed below, as lt is the sole surface-water body in t,h,ev,l_inity of

the LEHR, The Lower Cache-Putah groundwater basin and the _e_'_¢_fined
4 h t°, _I':'

aquifer are discussed in detail in Section 3,4, ,,#; _,_i,, •

"rbe South Fork of Putah Creek, the principal surfa if.the region,

meanders along the southern border of the Davis cam _ffee on its north
bank forms the southern border of U.C. Davis and of Putah Creek heads

'0'

in the St. Helena Mountains, flows eastward int i, 'take Berryessa, and
ultimately spills into the Yolo Bypass,asshown

tI.

Putah Creek splits into north and sout_qi] Highway 113, as shown on

Figure 3-4. This split originated in ers dug a new channel south of

the existing creek, creating the Putah Creek, Over the years, the

South Fork naturally widene_lii_.arrylng a c]_eater fraction of the flow every year. InIIi/,. li',
- 1948,the U.S.Army CorE,_[_fEn_!_#e_l#redged the South Fork and dammed off the

,,,_i,iF_u % ,_I_, ,
North Fork west of Hh_i_va_l.J13, _l_"ing the South Fork the only through-channel

(George S. Nolte,.,_Bd _'_ci_,_s, 1983). The North Fork has undergone some
, IU'u_"ul%il,IIIUP

- signlficantcha_s _IBcel_I_(_dammed offfrom naturalflows,Farmingeastofthe

- campus ha_,.,Q,ra'_i_Q_croached into the channel area and haseffectively filled in
ljUI_'''/_ii . .

the old._'n_'_l. _,.North Fork isnow considered a eutrophied or dead creek,

althoug_,;)_!"l_xtensiveand diversearboretumhasbeen developedalongitsbanks•,!i_
',ii.......

I -- on campus, a_,d 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, asshown on Figure 3-3. By law, a minimum flow of 5
cfs mus't be maintained at the Davis gage of the creek. However, data obtained

from the California Department of Water Resources indicate that the flow ,at the
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Davis gage has ranged from a maximum of 17, )00 cfs to a minimum of 0 cfs for the

last 10 years available (1974-1984) (California Department of Water Resources,

1987), The South Fork also receives effluent from the campus sewage treatment

plant (STP) via a pipeline from the plant. During parts of the late summer, no .
stream flow exists upstream from the University outfall, and the campus effluent is

therefore the only source of flow in a limited stretch of the creek (George S. Nolte

and Associates, 1983). Apparently, water from the creek is withdrawn for crop

irrigation by farmers downstream from University property and si_£iftcant
infiltration of effluent also occurs during those periods. Evidence of th[_,.in:{i_ltration

, "!'_Ji'!i I ,_:,'

and withdrawal of effluer, t from the creek is that during these .',it:_:/,,;>'0'_"f,I_!:l_'e'ri°dsflows diminish downstream from the plant and eventually disal_,_!_ithin';;_i_%w

miles from the outfatl (George S. aolte.and Associates, 1983). "_'_i_'j[_i_._::g.fPutah

Creek are discussed further in the follov_'ing section. ,,llfli![J!Jliih,,,":llJ!ii'[:l,..

, , ' _!ijl_ ql,i!_"
The Putah Diversion Dam diverts water to the Putah SS*_b Ca&@l,primarily for use

in Solano County. However, the Unlverslty purcha_ al_,_m_i_,lfraction of this water
for agricultural Irrigation. The approxlmate.lo_i_anllJ_,the U.C. Davis turnout from

, , , ,rlllt,. ,lljU_tn,.t_"4t!;i![(,the canal
,s ,nd,cated on Figure 3-3. i,!lll[llilr_,,_,,_'_Jutlr%,_,l;

Putah Creek has been known toJ(_,_ha_l,e groundwater as well as receive
"_i_Ir.,..',_ijl,,, . ,.groundwater discharge. Upstream fro_i_,,_heCEitR, the seepage gains and Iosse_

.1., k . ,
along Putah Creek downstre_li_.from th,e aging station near the Town of Winters

from 1932to 1952 rang#,_[_['om'"'_!_,#_$_w_i_n,,,'"' "_',J,_i;;'_''"''''''' '""" of 8 or 9cfs toa net lossof perhaps 25 cfs
during such times as _er.,j]_,this'_ount was available in the creek Durin 1948

. '.,_iji_,_i'_t_i"-,_._., g
to 1952, the estimated ai_raai_;,'_/earlygroundwater recharge from the creek was
13,000-14,000,_e-_iet, w_l_reas in 1941 the net groundwater discharge to the

Unep,opti, , m ona,tion,ofreatl low r d
water [eV_is ah.'dregulated flow in Putah Creek, the potential recharge from this

channel i%_Imated to be about 25,000 acre-feet/year (Thomasson, Olmsted, and Le

Roux, info n ationo tainedfor  tatio°on Old
Road bridge over the South Fork indicates that the gage height has fluctuated from

0- 23.05 feet from October 1974 to January. 1987 (California Department of Water
Resources,1987).
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- 3.3, 1,2 Surface-Water Supplies, LJses,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

frorn 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 irl detail in Section 3,4.1, Information pertaining to surface wate,r is given
,!!

below, " !''

,,.s

Surface-Water Su.gg_liesand Uses ,"'".'" ','i "'"

In compliance with Public Law 92-500 Section 303(e), the W[_!_'_._._ua'ii_y..Co,qtrol,;.,Plan
•for the Putah Creek Basin was adoptedbythe Regiona[ _ontrol Board

d! '!_ "_: r_:i i " "i ,
4_! li I _' ii: , _ 4 , _

(RWQCB), Central Valley Region, in 1975. This plan co_i(_ers e,;_tStlngwater quality,
,'_J'' r, "IUiliit_, '_:" ,

" defines beneficial uses, and establishes specifid'_,_l_,_s that will ensure the
- .,_, %;,!_. '_'J_i;ill!_;_iii!ill;,

protection of these beneficial uses (George _t'iilr,,_o['_jl;,_ncJ"'Associates,1983). Then r L.
beneficial uses defined in this plan for botl_;_# _Nn_ater and surface waters in

the Putah Creek Basin are presented in _i_l_;'_illit!;:t,_, ""

Z _';i!!t, '_q'/_,

Surface waters from Putah Creek are cu_l_,_ntl_sed only for agricultural purposes at
, I. , %r!.,

U.C. Davis, as discussed tn th_l!_llowln_ s_tlon, No surface waters are currently In
use at the LEHR, as no a ,!_ultu_il!_,_!tl_1"ls utilized at the facility.

- U.C. Davis has a._gQn:ti__i"i'W,[_''''''_''';'',,_,,,,,,,.,,the Solano County Flood Control and Water

Conservation ",_,t,_,,_,,_:l.'l_!_rli_ij[SCF_:_'tD)for the deltvery of surface water from the Solano

_ Project. ,,,,,,.,.,.,,_,_"ter:_t_i_"_l_'ed from a controlled release from Lake Berryessa behind

M°ntic_l_J_"b'_'""_ter fl°ws d°wn,Putah'''_,_i,, ' Creek to the Putah Diversion Dam,
where a::!_l_'_e_:';._,,_ portion of the water is diverted to the Putah South Canal. Water for1

the Univer'#i_,_!.,!spumped from the Putah South Canal, and is diverted to University

. storage facilities located on the agricultural lands west of Highway 113. The Solano

Project is operated by the Bureau of Reclamation under a water rights permit from

the SWRCB (George S. Nolte and Associates, 1983).
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" The quality of the Solano Project water is good for agricultural uses. The major

constituents indicate that it is generally a calcium-magnesium bicarbonate water,

low in both total dissolved solids and hardness. Based on the data summarized in

Table 3-5 for Putah Creek, no significant variations in water quality are apparent for

the years 1970-1975. No data are available regarding the concentrations of

chemical substances or radionuclides in Putah Creek.

The landscape impoundment on the U.C. Davis_' campus (North Fork of Put.a.h,._.ilr:Creek)

is used to collect campus storm drainage, local runoff, and building ca_i!.j,_g,water.

Dunng the winter months, stormwater contributions into the Jmpo_._..me_i_..ceed

the losses due to evaporation and percolation, and the excess.i_i_JJ_ecl o'ui_;'the
- _ "Ji_, , _iIi__..........

west end of the impoundment to the South Fork of Putah Creel(. _L_'_a_.r.quall_y

ofthe impoundment has been of great concern since ,ts cee#_e_taon m,::.1968due to

the nutrient-laden inflow, as well as erosion of the st_._ep b_i_!i_:_ing the winter,

which add to the sediment load of the _mpound_gt (_orge S. Nolte and

Associates, 1983). . _ti__:'ll_!!J]j_iiii_:ii,,ir,

.,,. 'l!l'it!_tr_ _!li_r,,

Surface-Water Dlstrlbutlon , !!!il!_r!En,J]i_li'i[_,,_

U.C. Davis diverts its surface water'_'_'_m"_'_,e..'Pu£ah South Canal into a pipeline

where it flows by gravity to the western"_ge 6f campus. At its terminus, the water

can be stored in a 70-acre-f_ reservojr O'r diverted directly into the agricultural
. . ,_i'i!_, "_'_!::, ,._!IIi!_'_. . * . .

_- water transmission syst_:.:,,_,,_Th_i!}r.a_stn_sslon_,_,:_;system consists of a p_pe network. . . ._..':' ., ,/,_._"" . . .
which d,stnbutes thel_.at_F.'to th_ _ various _nd_vidual field distribution systems.

'_ii!_:. __!i__'' ._,,

- Seven small resel;_[.s af_:._o_ected to the transm,ss_on network and effectively
. ,_';]ilU'...',_!i, "i!ih_i_' .

equal,ze flow._F,aU_ns,,,,,,,_caused by vary,ng water supply and demand rates. Bothi

._1 surface w_r,,an_q_o_i_vater supplies are available to most, though not all, areas
.._i! !!_!_"_'_, '_iiill._ ., _{_!i ° 'h '. , dil . .

of the _lcul{_ral _lds. A schematic layout of the agricultural water transmission

and disti_i0n system is shown on Figure 3-5 (George S. Nolte and Associates,

- 1983). Are_i_s_i_.ervedby 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 froma

series of 20 wells ranging in depth from 250 to 600 feet. The wells, which are
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generally more than 20 years old, discharge directly into the field distribution

systems. 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_. The

! i !il:iiiiiii!il!!I
3.3.2 General Description of Pollution Sources an_'e_ntr_i'_, '

"_'IllIl:_tJr_="_lui_'. ',i?.

Wastewaters produced from the LEHR at U._.JJl_vl_,],._n be grouped into three

categories: sanitary wastewater, industrial'I!_:aste_.er_(containing both chemical
• . . .,,_1!,,,:. _'J_Jni,,,n!,!_.,!ii!I?;!_['_t '_;tJ,].

and/or radiological contaminants), a_#,li'ii_, _ii_water. The sources of these

wastewaters as well as their treatm_l_t o_.'J!_,sposalmethods are discussed in the

following sections. , %j)ilijlil' ".'iij_.

3.3.2.1 Sanitary. Wast_ater G:.e,_.._lon
,._ii_!_'" _ "_l!Jl_i__'

,_g'_:_:_:io,,_,-tua,ly.ver_boilain_atthe_._,__xc_pttheSanitary wastewg_i i

warehouse_ _t,_,__,_,-_,,,,,,(B__inqiii_300'ii_!;'_uilding'_l!i_ ,, locations at the LEHR are shown in Figure 3-6
along wit_i_,_e"_!_'_ll_bwer line hookups for each building. Major sources of

san_ta_._asl;_ate_:_clude lavatories, excreta from experimental animals, locker

rooms cd_'i_ing shower facilities, drinking water fountains, sinks, and floor drains.
0, .:_.

Some industeial wastewater also enters the sanitary wastewater stream. This is
discussed in more detail below.

3.3.2.2 Industrial Wastewater Generation

The majority of industrial wastewater generated in individual laboratories at the

LEHR are segregated according to waste type and held for collection by U.C. Davis
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I I I II t i i , ,

TABLE 3-6

AGRICULTURAL WATER USAGE SUMMARY
,,, ,,, .... ii i1| Iiii i ii iii ......

Year Weil. Water Surface Water Total
(Fiscal) (Acre-Feet) (Acre-Feet) (Acre-Feet)

L

II II I I I IIIII II

1971-72 1,394 3,885 5,279
I k I I II III . I II II II ,,,, , ,,,,, ,,,,,

_972-73 _,22s 2,934 4,_60
"_7a 876 ............. 2a_,.......1 -74 3,407 4, r.t

-- I I II U I II I Jllll ' II I I I IIIIII I . II II I I I I I I II I li!111f' I I

4c,_-/:i!,1974-75a 1,232 3,602 ,/',
I III I II II I III iiiir

1975-76b 1,678 4,752 ' """:"',l.iliilJi,_,l "_ _ _ ",:" Lr..k_, , '_!i.'t!, , , ',_ii_,:.,, .........
_'iI tj" "1 t_ "'$-i976-77b 968 4,s30 ,,,,,_.....,,,..,.,,.,

77- 78 74 ,745 '.r!I',,_ '_'l_i:l_,12(7

1978-79 405 3,289. _i!iriki:!iiii!%..... _,694
i

":!_ 4,2361979- 80 535 3, f_,,. ",.k
.............. ' '" ,"" _,"". "_111il;_, _:" "

1980-81 599 " l!l_l,n,!ll]i]_tiIiI!,,,
II I - j

_98_82 _4_ "%_,_ _,606
A'verage Water 884 "_ "!! _,0 !'III........... 4,504
Usage 'It_t!liJ]l_lli_'JJlhr,It;"ltl_,"_1!_iI!,,.`''__' i ii i iiii

"""_I,'1, "_1t_"
Average Percentage 20"_j_,_,""_il![i_. 80% 100%
of Water Use .... t_l!j[!jii_!_,,' t_i_I!_.i ,, ,, , , .......

- .t,!fl, , !I"
Source' George S. Nolte aff_Assoctales,'1983

,_'l_, 'tJ!}!i_ ,,_!1!!_°

a Construction of H_RW_,_"_"] -_:_easeo the acreage of irrigated land. Land
east of Highway _j_ _,.N irrigated exclusively with well water.

b Drought year s._, '_Ji_i_llL'!'_ ,_,,!I,,.

._"_!:__: ',!II!i ,
,_ii!ll_,'' ,i_ ;,.Ih_I.

':i!i_','.._,,.]iL,_
I_!t:i:?i"

m

J
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Environmental Health and Safety (EH&S) personnel. According to the laboratory's

safety manual (UCD, 1986), no industrial wastes are to be disposed of down the

laboratory drains unless prior approval is received from EH&S, as the drains are

connected to the U,C. Davis biological STP. Substances permitted to be disposed of

down the drains include buffer solutions, non-metallic salts, dilute protein

solutions, sugars, and acids or caustics neutralized to pH 5-9.' For radioactivelyi

contaminated liquids, the following guideline isused:
' I ,

If CPMBKG+ (CPMI3KG){ >__CPMLIQthen the liquid is considered to be radioactive _!!]iI_
.. '!_ili,

f CPMBKG* (CPMBKG)*< CPMLIQthen the liquid is considered to be nonradlo'_j]_ii_ii_h
-- ,,_Ir!,l_.. _'_Jl!!it,,,

.,4ti]UIU'_L,,}iii,. '_"ili!];,
where CPM - Counts per minute, BKG = Background, and LIQ = Liqui_t' .,tlilJt

_,I t ii{ i'i l,l,,tt_jl ii" t*

_ i '4!tli_,
Liquids are counted with a gamma well or liquid scintillalj_i,_yuntt_'ltif_ the above

determination. Non-toxic liquids (i.e., water, s°ap'_itmil_'irll_"."%'' '_'li_l__'i_ _) meeting this
criterion can be disposed of down the drain; other _j_uids_,!l_ust be treated as

chemicalwaste. Upon pickup of radi°activ_,_!i_'_l'l_!_II__'_,_r'omthe individual
laboratories, U.C. Davis EH&S staff assessthe _lem'_ _ impactJ'_'of disposal via' the

1 , _'41ft
U.C. Davis STPfrom an emissions standpolJ_I._,Olit_l_l.'"Jt!i'lis_asis, up to 1 Ci/yr may be

irlr,,of_l,
_t,. Commissi

o'_tU_azard(

disposed of through EH&Svia the STP[_I_] _ is is also in accordance with
• . '_n '_J 7, , , ,

the limit set by the U.S. Nuclear Regitlatc I I Ion (NRC) for sanitary sewer

==

types of equipment.

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

Potential sources of contamination remain as a result of the past generation of

industrial wastewater. These sources include contaminated plumbing and sludges
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possibly remaining asa result of domestic septic tank system usage prior to the LEHR
connection to the U,C,Davis STP;contaminated plumbing in Animal Hospital 1 (AH-

1) due to strontium-90 wastewater flowing to the Imhoff treatment system; and

contaminated plumbing in Animal Hospital 2 (AH-2) due to radium-226 wastewater

flowing to the septic tanks, seepage pits, and leach line,. The historical operation of

each of these wastewater treatment/dlsposal systems is described in Section 4.5.1,

The potential for continuing releases from these sources as a result of current

operations isdiscussedbelow, _iiil_,

a) Domestic septic tank system plumbing ,,,'ii:"ii,'_'"_:_i_:_!'l"",_'i

The six domestic septic tank systems identified in Secti_il_,l!_:hC:_re_! Jl:Jll_- used
to receive ali liquid wastewater from the LEHR_!!_._pt t_it_r.,which went

'"_lt'If "_i_,_!.,, '_' ,to the Imhoff treatment system or to tb,,e ra_J_i:z_ septic tanks,, , . '"Jinr,, '_i_!_' ' ,
seepage pits, and each ltne, prlorto ts con_lon'_, the U.C. DavlsSTP.

, , , ,,_mI'q'_,.,_]Uill _,' ,
This connection was estimated to h_v_Ui_,l!i_j31eted in 1971, when
the LEHRI_ft station was built. The _t_e_j_,ns to the S Pwere made at
the junction of the septic tanks;!lt_erel;_!,e, s_me of the same plp,ng is

l ! ' iiil_l_' ; _trt,e__IlJ}I0,no,,,,u,ed d,rect Th,,PiP, O  ontain
chemical or radioactive sI_ta__s that previously 'went to the septic
tanks, e_ther in the form of s_i__qe_on the walls of the pipes or in fixed

(radioactive) con'_inatior_. _pecific areas where this potential is

believed to __,,,.._ ___. ,_.__be!it_ohesl_Ji_cla'tl_:
;!iii!_" _, '_/ili[_'"_#I_it. -'ii:/'_" ,r

ii Septic41_,_iii:.k I__be_ii;:2 located west of the Imhoff Building (Bu_ld_n
g

H-2._I4_,,s._i[_,_-&_.w_chw_'#reviously connected to the control dog cages in AH-1
and l:_J/_]Za__'y and floor drains in western AH-2 After the strontium-

.,;_i;t!_'9011_udyT_i_i_ecages in AH-1 were used for other exper ments, which may

'._IJit_ved_scharged contaminants to the septic system. Also, any overflows
_',:_! !t4.

c_fii_beradium-226 septic tanks (eg, that which occurred in 1985 and is
described in Section 45 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 ali wastes from the building, including
wastes from the X-ray room (Room 418A) which may have contained
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i

washwater, film developer, and fixer (containing sliver). 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
subsurfacecontamination.

i Septic tank Number 6 from the Main Office and Laboratory (Building H-

21.3), which may have received chemicals from Room 112 (I,e., the

biochemistry laboratory, previously the inorganic chemistry la._'pratory)

and other laboratories in the building aswell as from th_i,_,_alntcaI','_I'.

room of AH-1. ,,,,
= , Jil!ll.

"4JJ
t Septictank Number 7 from the Imhoff Building ( Rooms

322 and 323, which was possiblyused for the I band for the

lavatory. Although the laboratory sink di 1522have been

• capped, the lavatory in Room 323 is _e building is not

connected to the STP. Therefore, [_ is considered to be
active.

'4

" b) AH- 1 plumbing

Most of Building AH-1 (Bull, 19) is no longer In use except for

office and labo u ly, Rooms 201 and 202 are reported

to be in use a lead/bismuth generator. The water

- supplyto ;h_ not been shut off, but ali the valves leading to
-- the ;ystem have reportedly been closed. Although the

= he Imhoff treatment system have been temporarily

-_ I_ .p of water still enters the Imhoff sump from one of the

Imhoff system. The plumbing leading from the Imhoff system to the

leach field has not been capped; hence, uncontrolled releases to the

- leach field may still occur.

As previously stated, effluent in AH-1 went either to the tmhoff

treatment system or to septic tanks Number 6 and 7 in the past.
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I
Currently, ali wastewater Isbelieved to be routed to the STP,The sources I

I
of this wastewater include sinks, the shower and lavatory off Room 215,

and the strontium-90 control dog cages in the western portion of AH-1, I
1_

Drains from cage rows A-F, which were used to house dogs used In the I

strontium-90 study, and the floor drains In the cage room (Rooms 200A, |

B, and C) ali lead to the Imhoff treatment system, They reportedly I

contain "fixed" radioactivity from past discharges of strontium-90, are l_Jlri!L
affixed with "radioactive" labels, and are temporarily c_t_p,_l_, The
original, portable cages in AH-1 are the most cont_,_,tnaY_T_t,and

previously contained different drains. Plumbing in '_[_'b_li)dlng,,,,,,,,..,n,:w. i'_!;'_ast
ironand polyvinylchloride(PVC).The cagesinAH-Ih'_J_[_?:usedfor

other experiments since the strontium-90 s udy,,,! tr '!,'i

flo_r ( t

n iraqi_ '-

Excreta from the animals k twere collected, but washwater went,o,n,ra.n.,,u,on. uwereO,o,e..o,, _It,
the Imhoff tanksl_JJ_'adcontain ed tank Number 3 (5,000-gallon

. ,, _._0 '_iLtltJl'll,,__ .iIf_,','1 llfl'_"'
capacity; see,.Y_ion 4_,_,.l,_;:Uiothersubstancesthat may have been used in,_,!l!_ '_lUJlltt_i_,',_!" J' tlh 1
AH- 1 o AH_j_d.nd,gdevtte_'blum-169, vanadium-48, and tritium,

'_tiJt,%qll!Lil_' ,tl,,

The,_o_j_m-90ll_nd other possible contamination that may be present

Ii)R_he'tll_i._r_'_l_0_of AH-1 may become mobilized if stron acids or bases

,;';l_,i!""ar_!ladde_Lftothe piping. This may occur via facilities that are still in use in

"_itlI,_-1,or outside AH-lin lines having cross-connections to the STP,

¢) AH-2 plumbing

Building AH-2 (Building H-218)is still used as an animal hospital, and

nearly the entire building is in use, The building was previously used to

house dogs used in the radlum-226 study, Radioactive wastewater from

the dog cages in Room 310 was piped to the radlum-226 septic tanks

3-38



(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 west-,rn

and eastern portions of AH-2, respectively, A possible connection _o a

third septic tank Is Indicated on a facility plan (Kobltk, 1962) for a

nonradioactive line from the dog cages, The valve from AH-2 to the

radium-226 septic tanks Isnow closed but the lines are not permanently

severed or capped,

Building AH-2 Is now connected to the U,C, Davis STP, Th n

has three sources', one Is the plumbing which formerl tl

radium-226 septlc tanks; the other two are from thtl,_li
AH-1 which formerly went to septic tank Number 2, l_:i_i,[inesand

. cages in AH-2 were tested by flushing water thpJ ;e,sleading toii'

the STP; no significant radioactivity was rei_ l;.water samples,
The radium-226 septic tanks were sampled nnectlon with an

overflow incident (see Section 4,5 1 ed the presence of
radlum-226 In the tanks asfol

I(,

{,

.SamPleLocattor_ Collectio0 Date

k, i'fY 0,2 i 318s
: l_Backgrounita.IT_;, 0,05 ± 0,02 11!29/8S

water)i[UlUl:,ii;;t,:,'"t_l_Iit,.r:filP

i4qlil!_" II' il

',,,_.T _' -226 is 5 pClIL (Owen 1986).J:J.,:.,,.,_11,_EPA rtnktng water limit for radium
"iii,] _ ii;',!,'

' 17iii,Jili'_ i1% __.

,_{_rtheoverflowincident,thevalvetotheseptictankswas closedand

no,more liquids should have flowed 'to this system. Water isstill supplied

to AH-2. lt Isindustrial water, however, and not suitable for potable use,

lt is believed that 6.129 mCi of radium-226 was used tn 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 radlum-226
-

3-39



and strontlum-90 studies. Currentl" tudles are being done on non-toxic

aerosols in AH.2. Krypton-85 is ,rle only radioactive substance in use.

This involves a 3-curle source which is used in experimental aliquot

distribution. Cages previously used to house control dogs have recently

been utilized to house dogs employed in other experiments. In

conjunction with ongoing activities tn AH-2, there Isa potential for acids

or bases to be released to the drains leadlng to the STP,and to mobilize

any contaminants (e.g., radlum-226) which may be present as _.jll_esultof
past activities. Although personnel have been made aware'j_,'l_i_s',,u,_,_,,,some "
sinks in the building were observed not to be lab :t'_i_;._,_ind

'i! _,,
employees of this danger. .t, ,l_!],

3.3.2.3 Stormwater Runoff 'J]i ,.,

Significant quantities of stormwater runoff a both paved and

unpaved areas at the LEHRduring rainfall. S _sobserved to pond In
various areas of the facility, due largely flatness of the land. As
described In Section 3,2, two main areas contamination exist on the

LEHRsite where stormwater may nants. These potential sources

include the southwest corner of the chemical dispensing occurred in the

past, and the dog pen area, Stormwa_ observed to collect near the Imhoff
,,17r

Building (Building H-214),.es_ially.,,,,..,,,..,,in,,'_,tlenorthwest corner. LEHRpersonnel have

indicated_that water,_,]ltL,__.,_'!_$_t_ in u_/t,_l_l_s"_',u=_ at the Imhoff Building increase when it
ratns. No leak-testid_Tl,_,,_,,ltL_es_.t_nkshas ever been performed to assess their

integrity. ,,,,ijIUl_/l_,!llltit "t_r0/i/,Ir_jlt,[lllI,,,
I,j _ ,

3.3.2.4 .,,,,l_.t3ita_t.n_tl_austrial WastewaterTreatment
tiltl[ll='_ ,',I1]: %i . '..........

%',,,,Ill:" , , ,
As previ_J_ discussed, strontium-90 and radium-226 wastewater historically went

to the Imho'_l_reatment system, and to the radlum-226 septic tanks, seepage pits,
and leach line, respectively. Ali other sources of wastewater went to the domestic

septic tank systems. The influents to the Imhoff treatment system and radium-226

septic tanks have been shut off and ali domestic septic tanks (except Number 7) have
been abandoned.
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Since 1971, the LEHR has been connected to the U.C, Davis STP, Ali sanitary and

Industrial wastewater, except that segregated and picked up by U,C, Davis EH&S

staff, aswell 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 STPat U,C, Davis began with the co ruction

of a 2.16-mgd trickling filter plant servingthe Daviscampus, At the tlf_l_,_ plant
effluent was chlorinated and either pumped to a milllon-gallo r_=s_!li_t,yolr

- for reclaimed-water irrigation or was discharged to the South otah Creek

by gravity flow, In 1970, the facilities were expanded new 2-mgd

_ activated sludge treatment process,brlngtng the total capacity to

= 4.16 mgd with a peak load capability of 5,5 mgd, matton was

discontinued in that year because central ca had pushed the

agricultural fields beyond the servicearea. water is used only

for irrigation of landscaping at the cam S. Nolte and Associates,

1983). ,,; 1,
{,

-_ A schematicflow diagram of the :ed on Figure 3-7. Under the present

mode of operation, the activ_ted sludg receivesa constant flow of 1,0 mgd
a ltnd the trickling filter receiv'l_Jiilll,,_r__m,,___ml¢_fl°w_'J,nexcessof that amount. The current peak

flow isabout 3 mgd, w_,._'tle a_J_1t_ii;_:t1.8 mgd. The combined effluent from the
_ trickling filter and ac_t_t_il_lu_l.ge systems flows by gravity to the chlorine mixing

_ illllU=_ nli_tijij i/_r

wher_iul_oril_tn_[{!l_hjected based on flow and rapidly mixed forstructure

- ""Jtltlfmtitli][[_uJlUt_lll_O_aintain'_" 'h°wever"alt_'d°i_la°t_,,_,_,l_.-.,_,,_,_,rttHr,,, precise chlorine residual control in the effluent, in
addttlo_i!!!'no.n_ovisi"_hsfor dechlorination exist in the dlsinfection scheme, SIudge

o oduce; O 6m" il'":iltt_' both the trickling filter and the activated sludge plants is pumped

first to anaei_'bic digesters,and then to sludge drying beds for th_ckenlng. Sludge

_ from the drying beds isdisposedof at the U.C. Davissanitary landfill.

3.3.2.5 Stormwater Control
!

In the past, stormwater from the LEHRwas controlled with dry wells, which were

- subsurface rock-filled holes or trenches. One known dry well is believed to have
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been located between the Clinical Pathology Building and the Feed Mix/Specimen

Storage Building (Buildings H-215 and H-216, respectively). Locations of other dry

wells are not known, but the Survey team was told that another dry well was

located near the Washdown Pad (Building H-291). This has not been confirmed,
;i

however.

Currently, the LEHR uses a series of catch basins, culverts, and ditches for

. stormwater management. South of the Clinical Pathology and Feed Mi_pecimen
...... ':!Iii!. .

Storage Buildings (Buildings H-215 and H-216), stormwater is collected .v.!_,_ii_ersesof

catch basins and is routed west and north to a lift station, as shown,,pn I_[_ 3-6-- , , ' ,,.:tl!l_i...... ,,!:/! ° "

Water collected in this sump is pumped under Old Davis Road.,j_{_d_,.,,.,,,,_}tersa '_ltch

- that flows south to the South Fork of Putah Creek. There was n_l_'_:i_Ag_l,,water in
.... ..._,_.._,i!!_ "_l_jil!i,,. .

this ditch0 but standing water did occur after a heavy ra_!_l_l.!;_.._ThlsJ_mp receives

stormwater from the southwestern portion of the LEHI__. '_i!Jii_,_i!!!!!;i_i'_,;.

. ",!i"i_ "qii._.
A cement drainage culvert is located between.[_lIi__ilding H-212) and the

__ Annex (Building H-290). This culvert recejve_!i_or_li_ter from the surroundina

paved areas and d,scharges to a d,tch that_!!l_.i_.r._Ilt_['_th_ fence along the northern
_ . ..... "_,_.. _Ji_:_Jili_. '_!!il,_.

border of the LEHR, as snown _n I-_gure'_!iil_ _lt ater in the ditch flows westward

to a culvert at the northwestern cor_ o_1'_# LliHR property, where it flows south

,._

h. ° . :tdhL_i_:: t Or_Yto(Bu _d:: gthHe. . .22 _,V foIo_;

_ i

The emainin  ! or ae     iie edatthe ente a catchba inthat"_i'!!:,,_"_:,._.

- are bel_ev_&o f_ t_i_ STP. These catch basins are located west of the dog pens
•"',!_" _:'i: . "i!'i_:.....

- and th_:_ll_iar..,_,_._i,.....Biot_y Laboratory (Building H-294), and east of Buildings H-213, H-_::;:,_'.. : _l_

219, H-21_-217, H-216 and H-291, as shown on F_gure 3-6. Stormwater runoff

- from the su'_i_bunding paved areas and the dog pens flows to these catch basins.

No stormwater control was observed near any of the buildings east of the above

area. Stormwater runoff from the paved areas surrounding these buildings is like!y

to run off to the unpaved areas and infiltrate into the soils.
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3.3.3 Environmental Monitoring Program

The LEHR has no program for periodic monitoring of discharges to surface waters

(i.e., the South Fork of Putah Creek). The only monitoring performed on a regular

basis is that for the U.C. Davis STP National Pollutant Discharge Elimination System

(NPDES) permit, described below. The STP services all areas of the campus except _

the primate center, which has its own package treatment plant. Sporadic surface-

water monitoring that has been perforrned near the LEHR is also discussed_low.
'!;!_it..

,t : :dr4, ',

3.3.3.1 NPDES Monitorinq .,::,_:!:i::_:,, ":,,,,..
'"_::i_" "i2 m '!!hl"

The U.C. Davis STP was issued NPDES permit number CA00_789_":_!i.:_%e'._alifornia -

Regional Water Quality Control Board, Central Valley Re_!'e,_:_,on _rll 27, 1979•

.Effluent from the plant discharges to the South For_,,pf P_e_!i!'CC.'._k west of Old

Davis Road, as shown on Figure 3-4. In addition..to ti_),NP_$ outfall, two other
monitoring locations are in use in the receivin_str'_._$_7_ Fork of.Putah Creek).

. _j_iif ', qi!:,

These are' .. "_,:1!_,.,'_:-,.
' *_ih,-, °!ji![{,_ "_:i!{!!,_ -

' I g ....... ::.,, m _ ....

R-2: At low water bridge on Oldi:D.av'_gi_-oad '

,. "'_::4%

These locations are also s_o_E:_:!n Fig ,L_re'_-4. A third location, R-3, was required

until the last NPDES pe_'was:i_.}_e'fJ"i'n 1984. lt was located fur_cher downstream

in the South Fork of I_l._r_teek a_t"Mace Boulevard. The NPDES sample collection

methods were o_j_ec)"a_:,t.he'i45utfall. The sample was collected approximately 10:h _ _.., ,i::::!_ _ .

feet below th_!__iut:f._i_'l._:,....,::,.:.:,,,.pipe:_i_'a small stream which discharged into the South Fork
of Putah ,Creek,::5"0,_:{o:_rJ:'feetaway. A small amount of foam from an unknown

source.:Wfis _ri?sent":_h the stream near' the outfall, and the odor of chlorine was

prevalen't.::i,At location R.-1, clear, flowing water was observed. Location R-.2, 100

yards down's{_ream and east of the Old [Davis Road bridge, is in a marshy area.

Sampling methods at these two Iocation_. :,were not observed. Ali NPDES analyses

are done by the employee who collects _tle samples a_d are performed at the STP;

therefore, no sample chain-of-custody paperwork is initiated.

A list of the NPDES permit requirements for the effluent discharge is given in Table

3-7. A summary of the NPDES Discharger Self--Monitoring Report for the last 3
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TABLE 3-7

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

, " r ...........

Constituent 30-Day 7.Day 30-Day Daily Sample
Average Average Median Maximum Type/Frequency

5-DayBOD,mg/L
- Summera 10 15 -- 25 24-hourComposite/

Wlnterb 20 30 -- 50 Weekly
ii i i i ii i=|1 i

So_+r, zSO 32S -- S75 24-*_'_l_o_+te/
Winterb 500 750 -- 1150 We_e_j!t_i'"_"rlngln!Tm,_ -;Jr,.

................... +,'!nltl" ":tllll %m,

Summer= 10 15 -- 25 ' poslte/

Wlnterb 20 30 -- .,,j]l]_]_0 'J!lJ_fj]rn.We,e_ly_ [ iii i iii iii i i i i ii i iu i i iiiii i i ii

TotalSuspendedMatter, Ib/day I tJJ[It, ' J:J_Jl_?,r,,""

i

Winterb S00 750 , 1 ,Weeklyi i ii i iii i ii i j =_*_- ' •

Setl:leable Matter, mg/L .... .tJTq_ _UliHl_. j,0, Grab/Dailyiii iii i i ii i i i i ii

Total Coliform Organisms, "" ,_1_'i, Grab/WeeklyI+

MPN,_OO_ '_I!!_irn,.UnjI.%,.2_i_l. SOD
= Chlorine Residual, mg/L c - ![ -- 0,1 Grab/De.... . _ .. ill. .

Source: Ph]llippe, 1979

pH: 6.5-8.5 (Grab, measured dail_i_ _I,
Maximum Dry Weather Disc_.. ge:lily, ii,6 M_!lMeasured daily)

- Receiving Water Dissolve_gen (S_l't,bl_i_'k of Putah Creek)' 5 0 mg/L (Grab, measured
,1[][_, ,+, ,_J_JtU ' .- '_lii_,i_..,+!+++;_-_ weekly)
"_JijI_r+,_gljUI_,`+.+_,+.

a Summer refer,,!li_+._,e p+'_m+_een May I and October 31.

b Winter reff_i [t_ t.._jjperio_Jtlj_ween November 1 and April 30.
c Interim chl_ rl_i_u_l _imitation was 0.1 mg/L as measured 300 feet below outfall, from

+%
+_++iI+,#!!il+++
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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, arid

chlorine residual.

Levels of chlorine residual in excess of permit limits have been noted at the plant

stnce' 1974• A Cease and Desist Order was 'issued for the violation on April.,.,,,_:6,1985,
and the plant had until May 1, 1987 to comply with the limit of 0.1 _[L"_li_,hlorine

residual in the receiving water 50 feet below the outfall. Waste_,!:e'r'_'_'_JJl'_''_: iD!_arge:'-

Requirements Order No. 85-073 changed the limitation fro_}i'rl!_._!iil[i_g/L i_ii_;"the
receiving water to 0.1 mg/L in the effluent. The interim lirnitatid_]!_!_i_Jl::_ng/L as'jPj_10

measured 300 feet below the outfall ,_Tril_lli!_il,._,,'l_""_!_!i,T,,
[

• 'UJl&'_i :!;,:. "":_"
'I!!!_,,::!i!!i:%

"_ili!I, _l!!i!,

U.C. Davis awarded the bid for a new wastewater _l!,orin'_j,on/dechlorJnation
..... ,, Iii l',' ltJ,, ,_. . ,

facility while the on-site Survey was being co.nd_il_rii!jii_ project consists of a

chlorine contact basin, chlorine mixing basin_""_._nc'f_-block building to house
_flitf_, '_ij_f_, 'i._iltr,

, iii'! li '_,:ii_: ''

chlorinators, sulfonators, and gas cyllnden,!i_terag'_,..re_lacement of two vertical

turbine pumps, and related piping, ele_t_!j_fi_umentatlon, and site work (UCD,
, . . ._,T,_;_'_,j_li!_'_,!I, '_'_.'; .1987b). The new facility is expected [_!_e i_t_peratlon _n August 1988.

':i:i!". 'J!!I_l,

Available information on tl_;ieffluent, qdality from 'the plant for a number of
' 'i=;iJi,' "_:!_..

parameters is given in T_ 3-9;'i_eo_g_S. Nolte and Associates, 1983). Trace metal

analyses for 1977 ancf:i_i_78_._he m6_ recent data available) are given in Table 3-10.

This includes dat_!_ocin':f._nt_!i:e_'fluent,,_,l,,.,,,__:.,:_,_,aeration, and/or sludge digestion streams,

and the caicula  i l   fcent"r aoval for each element.

._:'.!:!;_, . . _, ;;4

Data for",_i_e'.qbant_]ies of sludge generated and subsequently fed to the digesters

are show_fgq_able3-11 for July 1970 through June 1987. Sludge removed from the

digesters is ta :l_envia tankers to the sludge drying beds and eventually disposed of

at the U.C. Davis sanitary landfill.

In 1984, sludge from the STP was analyzed for metals and polychlorinated biphenyls

(PCBs). The results, given inTable 3-12, indicate the presence of some metals but no

detectable levels of PCBs.







TABLE 3-9

U.C. DAVIS SEWAGE TREATMENT PLANT
EFFLUENT QUALITY CHARACTERISTICS

LIII,,,, I ,nn , .... "iii U ,,, I |1 II i II I II1! --

Constituent Concentratlona Constituent Concentratlona
I I IIII III Hill IIIII II I II III I

BODs 1,7c Calcium (Ca) 21,0
- i i i, .... ,,,,,, , , ,, , , ,,,,,,, ,,,,, , .....

SuspendedSolids 7,lc Sodium (Na) 87,0
i ii i n i ..............

Total Coliform, MPN/IO0 mL 93,5b Total hardness asCaC03 141_,0-
i i i iiiii i i ii i iii i i ii -- i i i

Total DissolvedSolids 428.0 Alkalinity as CaCO3 _,_e
.................... _ .... _iTl_ll _411 _ liil _

Turbidity, FTU !3,3d Boron (B) ._1lil]_]_Illf!,_, ",._,.ii i'llnl ii i. iii i iii ii i ii iii I

pH 7,4¢ Conductance, I_mhuw_m," 0
........................... i_i_ilt_..t,1 . '

Chloride (C)_ 70.8 Sodium adsorptlom_atto, '4!. _'_",J,:ll_,_!,,_.

Phosphate (PO4) 2.6 mium 'JJJJllj_]_6'',, ;:. < .0005

J"n.rl,ir' ' " ' "' ' '" ' ' ' "til I., ,, 0,20Sulfate (504) 51 0d Co I .._ _,t. .
i i iii iii iii lm i i i i_ i

Sulfide (H2S) <0.10 M_cur_J_l_a tl_li_tjI, <0,002e
,, -'flllthl,.. "_j!!_j, ,.... ....

- '.............. ]In !Ammonia asNH4-N 2,4 _j c <0,0ld
L II

Nitrite asNO2-N 1,8d _l_i]_j]l]lllti!_I!_}]f_Zn'lllJI0. < 0,02i i ii i i ni nlllln i n inlnn

Nitrate asNO3-N 4"' _llTtlJLl"tGrossAlpha 0,8 + 1,6
ljlJIl_dloactivtty, pCi/ki i i i i [_ - ii! i

Potassium(K) 'Itt" lti710,2 "4i]l r"GrossBeta Radioactivity, 14,8 _+6,0- .,_, I/lit,, .)_!_,_. pCi/L

I'

Source: George S. Nolt_,1
_n:,,

a Concentrati represent the average of five 24-hour composite-

samples,
b 4-year
c 4-yea_
d On, lte sample.
e A_ composite samples.

•, _;!,
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- TABLE3.12

U,C, DAVIS SEWAGETREATMENTPLANTSLUDGEANALYSIS*

Analysts Digested Sludge
- I{ IJLII I IIII IIIIIIII II _ ..... IIII IIIIII

Selenium 0,050
---- __1 ii i i i ........... i iilllll - - ii

Zinc 36,0
-- I_LI L I - I _ " .... I [ I I J " II IIIIIIIIII I III I II IIIII , I!11,

Lead 4,1

coppe----- ......'..........2,o's.........- . .L',,T]r,Ll_lt

...............Nickel '- ............. ,_..I,'_A'..... ,,,_,,,,,,r,,''"'._ ii iU!_q,d!..

Cadmlum ....................... o:2g,,,:,_nl,_'--_!ilt '_'
.............................Mercury 0 _),7 -':.ij.,ii,li:,fmli_!,,,_,._,_i;,jci,_I.............. ',_II11111r1^, J t:,,h ,,,

Arsenl"c < ,.,,_,..,..,,,,,,., v

U,UTt)!H:_
.',Ji_ih , __

Chromium ,0_ltIl/i_itiilu,jnr,,,,,,,,n,_,_"'
" mm i III I I LI I I I m I i i ii i i

J
1221 JUi¢,,<'10 ,

'_'_!_;n""%!Jii <_o1248 ,i_l!I < 10
] 1254 _ilij:I_,, <101260_ ,),!t)l,.................

• . ,,,_r,, ratory, 1985
J Source: Anla_l,_a i.

* Ali result_i_b_j_:g)L._:ept where indicated.
-,,_,'i_I,,,.'"_!i_III',:.,,_,!I,i,.''_

j , ..,, u](J_o[iT')lll_U_O'llbO0_",,'_iU_'_''0:J: 'lU)_l,
'b;':(_, _rli'2 "'

I
=

I
I
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I
3,3,3,2 Putah Creek Monitoring

A water level gaging station exists on the Old Davis Road bridge over the South Fork

of Putah Creek, The U,S, Geological Survey (USGS) monitored lt from 1948-1962 I

(USGS number 111455000), and the California Department of Water Resources,

Central District, has monitored lt from 1957 to the present (Station number I
A09115). Data available for October 1974 to January 1987 indicate a flow range of

0-17,O00 cfs and a gage height range of 0 to 23,05 feet (California Depa_ent of I
Water Resources, 1987), ,,.:_.,,,'ii:i\

I4 ,11.._t:,, 'i'. _ I,,

,d!_l_'_'_&_l "i,_ II. ,:i 14 _ !ll d

An ongotng study of the LEHR by Wahler Associates involves taJ_i,_i) W_ter levels of
'_i#,l,r m,'_'_'_',_,.....,,

'the South Fork of Putah Creek from the Old Davts Road gagln_ll[_,oN; Water

elevation levels taken during the on-site Survey actt_j_t_:,.,,were,::,onstant at I
g!!_,_,"l'_iid",,,'

approximately 30,4 feet, 'ltlljlln,. 'l:illttli.!!_;_"_i';""!;:"

. _]_l[tl_'I_,,li'i;I' "
3,3.4 Findings and Observations .. l_ili_,!'I4!_.nn,i_illlilil,

, ' lttl ,%,,'"
.... _flltI_1,."J_iII,_,,'_Vil_I, I

3,3,4,1 £.ategoryI .. 't!Jtll_?Int,_,%_. '
,,_;1p,1,1,__ii "'_1,_ 'ii ,:J''_'t.....,1_'iii _116,

'" "'td% I
3,3.4.2 Cateq.or_y_II 'q"".. ,. '"

, _,, __

I,t !I:il #_, , ' i

None '",:",..,"." , '"

I3.3,4.3 Cat_,o rw'.l]t ","
-- --_l.lii , -rFir_, _,

, !_ _,; _' _"l_li • '_

1, .P_,O_e.'nt_._.y.coh_'arninated stormwater runoff, Stormwater runoff control at i
the'{:.E_(R facility is inadequate and may have resulted in off.-site discharges of

potenti@.Hy contaminated stormwater, [

Runoff from the southwest portion of the site was observed to discharge to ,'

the lift statiorl east of Old Davis Road, where it is pumped underneath the

road and then flows south to the South Fork of Putah Creek. qontarnir_ants

potentially present in the stormwater may enter the creek and degrade the
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quality of the water, which isused for irrigation by farmers downstream of the
LEHR,

The southwest corner of 'l:heLEHRhas 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 puml_i!out the.iit!_r0 .,,
Imhoff tanks. In addition, a trench containing radioactive ._j._,0ssaDly
hazardous material is located in the southwest corner and _n_[_te a

source of contaminants moving laterally toward the su_ tfr st_:'lon
_i!!!tr_;,0

along a subsurface clay layer. '_ ,,
"!I r,,,

_, i_4

Survey-related sediment sampling is planned at _ ;_nthe ditch on
the west side of Old Davis Road, and in f Putah Creek as a

=

background (upstream) sample to deter _,stormwater runoff is

contaminated with chemical and/or r ._stancesthat may migrate
off-slte and enter the creek. ]0

" ['

2. Potentially contaminated zardous and radioactive constituentsI

may have been disch.arged tc LEHR sewer system, resulting in

i il_ines,_and the sewer lines and sludges at the

dischargdlji_f a_{_s or _us s from activities at the LEHRcould mobil,ze any

"re_t in the LEHRsewer y , g' p . ' i

di$$_ar_l_Svi e effluentlineto the South Forkof PutahCreekand toxic

a--'a  i  tioninth,ludg , +lu nt aod
campu;!iilIDrtgiation.Sludge from the STPis disposed of at the U.C. Davis sanitary

= landfill asnonhazardous waste, and may leach contaminants to 'the subsurface

soil and groundwater.

No monitoring for organics, heavy metals, or radiological substances is

= perforrned regularly on the U.C. Davis effluent outfall to the South Fork of

Putah Creek, the STPsludges, or the influent from the LEHRto the U.C. Davis

3-55



/

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) ._:_.
Ii!!?? 0

,?_._. '-._i_:_

• Discharges tnto storm sewers connected to the U.C. Davis _P (p'o_ntlally

contamanated stormwater runoff; unknown chemlcal, slii_ pan dlschg_rges

from coolJncl towers north of Building H-219, Room 2_1!ii_e_I.',,of AH-2;

and west of the shop) '_ii!!'_!_?,,,',,__ili_,,,

, .,'T;_ _,i_l,? H':"' _i'::, _*"

. .... ,'_!!!_. .;!ii:_' . .

• Mobnl0zat_on of any contam0nants (rad_oact0_,,andT,_ chemical) _n AH-1,

. ._;,. , _I ;::. I _ ,_

• There 0ssome ev0dence of unco_lle_f_nd unregulated d0scharges to the U.C.
Daws STP and subsequently 0nto'_e _.outh Fork of Putah Creek. However,

there is no indication t_._. th.ese ctisc_iarges are solely attributable to effluent

from the LEHR. L_l_g tl_!_,i_:_i[:of 1986-1987, the STP experienced an upset.,_iiilF ............ ':_"

thought to be d:_" t_i_e dis'_arge from a cooling tower during cleanout. A

second inciden_t o_ci_"ed!i!_O'ring the Survey, when a large amount of foam Was

observed:i[i_i_sch'i_rgingiii_rom the NPDES outfall into the South Fork of Putah

Creek,_. (/_i_ii_i_mount was observed on a previous day at the NPDES
.,_::!!i-...._::* , _i:i_i....... , ....

ou_fall.) :_hns_Kc._dent_sin v0olat_on of the STP s NPDES permit, which prohibits

"viSibt_'_'oil grease, scum or foam ;n the receiving waters or watercourses"_,' ,i. I
• .

(Phillipple, 1979). Thirdly, the STP also is in violation of its NPDES chlorine
residual limit, and the odor of chlorine is evident at the outfall. Thesethr_.e

incidents, though not known to be a result of LEHR activities specifically, are

evidence of the potential for future unregulated discharges of to×ics or other

objectionable substances to the U.C. Davis STP and eventually to the South

Fork of Pt_tah Creek.
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Survey-related sampling of the sludges in the LEHR sewer lines leading to the

U.C. Davis STP is planned to determine whether any chemical or radiological

substances have been discharged to the lines leading to the STP.

3.3.4.4 Cateqory IV

1. Lack of a comprehensive surface-water monitorinq pro qram. Lack of a

comprehensive surface-water monitoring program at the LEHR _i_ecludes
assessment of past and present environmental impacts of LEHR o p::e.r_ions on

nearby surface waters (i.e., the South Fork of Putah Creek). A!,_.9__h;_._.ere is

no information to indicate that significant off-site impa_[_o_<Jrred'_i_/'om
._<_, .,,nii__,

either past or present operations, there are no data to sup_;Nr_i_fute this

assure otlon. ,_,_,_..._:.... _!i,,, ""_,....=

Interviews with SAN personnel revealed that,..__!_N.,u_,.gr_ted the LEHR an

exemption from preparing an Annual En___t_l Monitoring Report,

allowing the LEHR instead to prepar_ a_ ni_i ,I Environmental Summary.
. . _jll!!!_;, '_'il_,.... ',l!_i•

Th_s exemption was granted under._f.l! p_,ls_ns of DOE Order 5484.1.,., "_ii!!i_i_i_,. _!!iI_.
However, the exemption does no_i_'li_i{_,.th_requirement to monitor or in

some way assess the env_ronm_l _l_[_cts _rom LEHR operations. Fhe LEHR_!...... ,_j •..... 'i_i_r:: _tji!If, . .

facility does not monitor I_quld ef'f_nt_'nor, as a substitute, does _t calculate

liquid effluent releases_,;,compar_ applicable standards. Furthermore, no- ,_,. ;'i P, _!,!i_,

ambient surface-w,_er m6_i!#q_!m'g is done to put any LEHR liquid effluent

releases into pe_.. _._.
,iiii_,.,_4!!iF" ,,._.,

., _il/i _,_" r_i.__
_4ii_iiiil;, '_< !-, ._!_ii._"e,. .. . , ,, ,- :_ • _ _.. , n ,,,, ,.

,,t : u.v _ _:ii_, ",1!_,

'._Hih; ,l_ ..
_L."I_!._. ,.;@ii_;.',,_,.,

• _ _- "'i_! _ _:y, _.'"::_ ,_::r,h,.':;ii!ii'

_: ....' iii:_i'.o

m
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3.4 Hydroqeoloqy

3.4.1 Background Environmental Information

3.4.1.1 Geoloqy

The Laboratory for Energy-Related Health Research (LEHR) is located i'n the Putah

area of the Sacramento Valley. The Putah area is in the southwestern corn.,.e.rof the' , , ",HI!_,

valley, a topographic and structural basin underlain by a thick section o._nseNiments
. . . . _ "'_'J_,_iiii_i!;_iii_

derived from the erosion of the surrounding hills and mountains by&h.,e.Sai_:_ento
. .,_i'l_=; at!ii!, "_:_'1%

River and its tributaries. Along the western boundary of the Sac r.,a_en_._ Valle_7'the
• ,qii!Ir.... ,_ !_

, * , "_q;:i" ,, qdH!.;_ :'t,,

eastern Coast Ranges and foothills rise as a north-trending belt _{ii_ta_._us-age
• . ,:!1i[!!,. '41h;?.', .

to Recent-age sedimentary rocks. The rocks are tilted to _!!_ast wN._,,,successively

Most of the streams that drain the Putah _e_J_)_a,ve['J_,c,ie""l_eadwaters east of the
. , , _li!!=til. 'J_il" _' '

ridge of Cretaceou_ rocks that marks the v_,_rn.._Nundarles of Solano and Yolo
1 '. ]'_n i =' ";_ ='% '_"_

Counties. Putah Creek, the largest stre_l_ii_l!l_rea, rises west of the ridge and

cuts a deep, narrow canyon througR=';[ti_. P_ia# Creek and the smaller streams have
':i_iik,. "*=ijl[L!,

built an alluvial plain,' which slopes e_'_._ar_._,.,_,toward the Sacramento River, and
,':t, ' 'JI!'_P '

have developed a branching'_t of channel ridges or natural levees during times of

floodinn ._,I;_I_ . ...... ,.....
' _i _w ,;;:!'.i_:, ,_,ii';il °

' "Id!!i!i_,'

,_ ::!',:ii' _?. q;.,

_;:;ilr_. !.... i!i_:,_

The rocks of the ,_h a_ r.,e;_ge in age from Cretaceous to Recent (Figure 3-8).
._'::i!ii_ . ';!i;, ."_:#ii,i:_' , . .

They have be_ diN_ed _/_t6 eight geologic or stratlgraphic units (Thomasson

Olmsted, _d, Le R_,,x; '1960):
i

1° "_i:ii_f'eam channel deposits

2. Y_i_ger 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
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_+ ............

ThicKneSS

%stem _erm,'. Geologic ural (feel) General charac(er Water oe tr ng ptonerheS
....... ii i ii, ml iii i .,= i., ,i ii , ,

Sire,+,,, Louse coarse sand and gravel along channel of talghl,,, permeaole, bul hmHed thickness and ellenl and

channel nulah Ctee_( _nd on floodplain ,'yes| of Winters _usceohblhty lo tloodtng ellm=nale these d_oos+ts ft_m

deDnillts 0. l0 in part a(tlVely moving downStfetim and shilling ,'onSldefallOn el(aPI ..ISa grciund+_alef ,nla_.e Irpa
Re(_flt ,. .... ==1 ,.,, , , i ,, ,1 i ,,,, , j

LOOSe grayish.brown sill and tlne<lrained sand. terne Moderately permeable, bul largely _bo_e the _'ale/
SdtV Clay, medium. 10 coMte-;.Jramed s_nd. and teL}le Mo_l (If the sod_ transmit ,'_atPt downward

:jtavel Phase floodalaln deposils are character=zed '_addv e_(eol m and adlacent to the role basin
- Younger alluvmm 0.-411 + H lhc I.and surface by soils having =mmalutu

profile1.

Lo(al .... ,, i,,, ,,,, ,, ,, , ,
unconformity -- --

_(feam.lald slit, _161yday, _ravel, and sand The Permeabllltv e_|remely Vaflat)le Coefficients of oetmeablhtv

flne._talned deposds predominate throughout average about J,000-! SD0 gP<l per Scl rt for _raveh,_nd.
most of the area; the gravel and sand, which sand aqulleft in the vicinity of Winters and Dixon bul

average about one.fourth the lh.';knes+,occur ai ,irelessthan Igpd pet _,Clft for tome ')fthe

Older 0.150 + tongues and lenses rather than ,>ntmuous sheet_ mtefbedded _llts ,_nd '_dtV clays D=scharqes Of 0trv}ahon
alluvium DePOsits are loose to moderately cqmoacted, and wellt lap.mp mmnly older alluvium are )DouI S00, lP0

-- are f.hatactetizedat the land surface by _olIshaving gpm near Winters, 500.1,000 gpm neat Di=on ._00.91]0
Quaternary maturepfoflle$conlammqaBhorl_onofdense :JpmneatDavls andS0,15Ogpmneaf la_.avdle %JdSat

(lay. Thickness throughout moS1 of the "utah plain the l.=Ind _urface tf:lrl_l_nd ,'tater down,'vafQ very SlOWl, r

_ _qelslo. tang_ from 60 lo I]O feet. because of nre_enc_it_!_B hortton Of c(ense (lav ?I.41¢_'IS
cene of the calcfum magn_i_m OIc:_ft}onate tide -+nd ,,_csfI, e_('ellent qual[I_O_ _tl_allon uut tOP nard tO be

Lo(al angular I des=taole fo'r"_h_,,_J=;_li_
i., unconfol;m_ty .,.,), ' ' , ...... ,_ , "l_:'I, ,....

moderate(v cornea(teel Sill, clay. arid t_lty fine sand g_,_._t ally le_'_tmeaole than_hose ,n the older

i enclosing lense, of sand ,|nd g .... I. ,iii ,|hd cjtavel. 'JJ[i_'_._urn. .,_.".i_' _tealet :l.d,t ........ 3oSage ,,f ..ell ,s
+lnd _onglomerate _,emenle_ wdh calcium carbonate, ce_i(i_;_h'a %uv.en ,ncr_a,m ,n u_oduct_on ,n the

rehama i beds of reworKe_l pumiceous tuft m basal POrtion reh_Ni_n rV 5_"_lkfer 411uv um LO_3 V tna tquders

FOrmation and I rhe unit cons=sls mostly of the rehama Formation buL!_ {iI_. itetd I,_d"_panl_t=es of water '.o ift,Ljallon _vetls no

?elate_ 0.2,500 * ,nclude_ ootslble correlatives of the Red Blurt ,_ii{_ ii_ii'_:', mott _vell_ir_tOe Pulah Mea ot,',duclnc_ mot.._hdn 1 000

,ontmental i Formation atldunnamed _x)st.RedBluff stream. '_i!, ','I::>_,_ lap llie'r.e_amaFormation ai _ell as tte Older
_edlments Ietracedeposlts rhe_ubSurfacecontact with the _i iii, _:_vft._tt_ rhewaler nmo$laqu_ ats n he Iehama

= '_!_-t'=,,::_r_ll,_l(_.n ,S under some artesian pressure, _.he degree' i older altuvtum _snot well defined al many _e_ and i!t _,' . ' _ "

may be gtadatlonal beneat h much of the P(J_'_/am __!ii,i_',)f confrnement _ncr easing _tth de.tO the _ater m t_e

rh_cknet$ De.neath most of the Pulah plam ta_r: '+i ?._',oomost aquders _s similar _n chemical quality to that _n

Pliocene from at)Out 1,500 tO 2 500 teel _l _. ;_J_i_;_ ';ii: fine older alluwum, however, waters m three wells mote
_ !it ]_:li ; .. _ iia "than I 000 feet deep near Davit contain more than 60

._. ,.:U+_,:: !; '+.
ii}; " _ _JJ;_t_" J_i '_' pet(ant of sodium, which it somewhat tllgh for

• |]_,_ J!ii_, _v, i ,:ontmued irrlgatl:)n use _S ot 195 I, a_to_mately only

i '_]i it'1 '_Jli_t:, the upPer halfOf the unit had been penetrated OV water

A,eIIS,ewceot Inthe

English Hills,where a _ew water

" *_Ut.t! _th ,i!.i_+ _elh penetrate to 1he _ase
m=._..=a_,,s=.. ,, _JI;;_llJlt,. ',;I !+ _ , , ., , __ , ,, ___

...._"l_"_!thl='," Jl,,I,
Fluvi.,,_.,.c.s,,,n_._ ++_+_ .ermea.,,ityofmo,telun,,verylow_,ew,,,+o,+_. ,h:iiI!l{., ';_"

_ se<:JlmentarV r(w'_ _I_ O_i_e, gray, blue, medium, tO (oar_,e.gralned sandstone beds contain
Pliocene .)nk. _ .purple ¢_J._ t')_.._ipdstd.ij_', +hale, and f/ash water wh,ch ,s y,elded in +mali quantlhes 10 severa,

('t) Volcanic conglo_., mad_+_ p!#rgeIv of andesltlc dell,ius; +ells near Vacavllle Electr,( fogs. of gas and gas.test

sedimentary 0-400 * _hlte a_p '_;_+basalt t J_.nlerate .... ClnlW of weil, ,n the southern .utah OI ..... di(ate that the waler
u_nam eal¢._]{ b_ mtJ_'_hlckef than 400 feet (ontamed tn the volcanic sedlmenlary ro(ws, _vh_ch there

lerhary rocks beneath south_ji_r ot Putah plain, Pm+lble are at deoths of mote than ,l,O00 feet. may be of
Miocene + correlatives Inclu_ehrten Formation. Neroly doubttul quality lot Irrigation use

(+) ,I:+_+hji:_Formation Klrket t_J_. $onoma volcanlcs, lower part
' ;_'!I_,otWo+_s_,+l(_',mat,gpo_weaver(l_ag_ ....

-- ,++]++';, .+.+_......
_t_l+,+,+ earl( _ii_.ba_p? tlow origin at Putnam Peak, Not water bearing, e_lcept in tractures and vesicles Not

.,!;1_i" D_i_t. and several intervening Io(alltle'_ In known sumurface m the Pulah area e=cent m one well
' :";_ _, Eng]_Idls; also at a few Iocalttlet at or near the m sac+ J6, T 6N , R. I W Of no+m_ortance ata pre_ent

Ollgo.cene Basalt ]:+ .+':!_t,_+.,.,_']O11ii, :' _ate ot the rehama format, .... d related or _)sslble future source of
groundwater

-- ,i_;iiii_i_ti, _t_{:_tlnental tedlments Inthe fOOthills north of Putah

('_) ii_i!i!!i'::_; +_]_'_iI!,_ _;!ii._reek where lt Occurs ocally as d ke_.

_n_(_i_""_ , '"_i!;,__ii!" ,.....
" ++and$tone, siltstone, 1hale, and some conglomerate, ali Permeability of most of unit very low Several weil++ in

"%;i ....... tma.,neand,a+oo..,or,en,.dud.. .rk,ey ....dP,easaot..,,e.+nd,n,he.r,g,,sh.,,,sob,....i'iii_' +'_i';Jvlti_" sandstone member and Nor_onv(lle shale member of a tew gallons pet minute ot _tesh water from
Eocene i_i_:i_.'_i_ndlff er _'""!_'_,

•fd;_ii!5. ' Ktevenhaqen Formation, Domenglne Formation, moderately friable sandS,tone peas. rlowever, the few

_ and ':_ !i_ "' +'il _ate_ rii!jI 1,000 t CaBBy +hale of Weaver and other_ (Ig44), Meganos relatlvelv permeable zone,, at depths of _evetal
Paleg,,_i: _ ' .,_l_mentary . tormatlon an(_ po$sIb/y the Martmez fotmalton thousand teat beneath Putah nla,n contain e,thet
tenet'f) 'I':+" .,+_'ii'rocks (Paleocene). connale to dilute connate marine water or natural _JdS

";_;_,.,,,i_,_
_ ., ,_ u m _ .-.- .. ,

'"".i_I_1 un(on. Slltstone, '.lndstone, shale,and conglomerate, ali Not penetrated by walet weil+ ,n .utah area, depth to top of
UP_f ;tbrmltV; of marine origin, and all more or le_s Indurated of unit ,smore than a m,le throughout most of Putah Plain

Oeta- Und=fferen- 15,000 t cemented, fncludet the following formations of Overall permeamllly +s e_tremelv low, and the few
Cretaceous ceOus flared rocks Kirby (Ig41a)', Vem, Kto, Yelp, $1te_, Funks, Gulnda, telatlvelv permeable zone_l contain connate matme

and ForDel, ,_ater

-- -- I IIII III Jill I III III

Source:Thomasson,Olmsted,andLeRoux,1960

= - ............ FIt ............
GEOLOGIC UNITS OF THE PUTAH AREA
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Stream channel deposits are loose sand and gravel, which are constantly moving

and shifting in the channel of Putah Creek.

The younger alluvial materials are floodplain deposits of Recent age which underlie

Putah plain and the small valleys in the foothills north of Putah Creek.

The older alluvium consists primarily of fine-grained sediment with lenses, tongues,

and tabular bodies of coarse, gravelly sands. The older alluvium is prob:j_bly:,,,late

Pleistocene n age. Its contact with the older Tehama Formation a.D.di;related
continental sediment is ill-defined and has been inferred to be at th_, bott_..o_ a,,

' _,_Ji__' ' Ji ",' '" _ !;_

irregular zone of coarse deposits, which occur from 50 feet to m:_re _n 1.5_:_:feet• '_!_iil;_,._!iI_

below the land surface. The older alluvium was depositedf, by ._iafi,._r_ek,_.. in a
.... ,1 /!.i_. _ lti i,!.

trtan ular area bounded by Winters, Davis, and Dixon .ll_"'_i;,, ._:;_,,

The Tehama Formation and related continental ,;edl_ents'_'._._ve been grouped

(Thomasson, Olmsted, and Le Roux, 1960)into on_:_l:_l_,hlc unit because of the

difficulty _n separat ng them n both outcro¢_!l_,_d _:e sabsurface. The "related

continental sediments are possible correl_!!_.es _,..the Red Bluff Formation and" _" _ ',li _,.

post-Red Bluff stream terrace deposits. '*___e fossil evidence has been used to
, ",q,h_, '_,,_ , _• .. ,

assign the Tehama Formation to thg'_pe_2_bocene to lower Pleistocene. The Red
_,i, ". ;!_i!',

Bluff Formation and post-Red Bluff'_eaff3 terrace sediments are probably
, , i_I_:!_!. , ,:i

Pleistocene in age. '_;:_:.,. "

i l '_' '_'.!i_i;''_i::!:''

Correlation of subsur_a_.e b_els wi{Nln the Tehama is virtually impossible, although
'_i_ii_,,_i_!ii_'' ,.'...

predom!e_.,_mtly._i_e t_::,coarse material can be traced beneath pacts of thezones ,,j!

,_i_i::-_" '_i_i; ': '
Putah plain. '::_;_:_,,,_,li_i_. "'

A seque;_ _fi'.volc__ic shale, sandstone, and conglomerates underlies the Tehama

Forrnatio_ii_a,n'a relined continental sediments. The age of these rocks is uncertain,

but they a'_e'i!_probably Miocene to Pliocene (Thomasson, Olmsted, and Le Roux,
1960). They are largely fine-grained but include some coarser grained rocks, which

are probably water-bearing.

A dark, fine-grained basalt, which occurs as flows and dikes in the foothills north of

Putah Creek, is post-Eocene and in places as young as Pliocene.

=
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- The seventh and eighth stratlgraphlc 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 Hydro cleolocly '

r /

,! _ it_ , +

The major groundwater source:_/for public and private water su p p l les,l,are the
.... _!lJ+_t..., aunconsolidated sediments of Pliocene and Pleistocene age, chiefly in,_e+:++euom

_  tli;!,,,_,j _.
Formation and related continental deposits and the older alluvi T_:,+.+u_uer

alluvial sediments are referred to as the shallow-intermediat I ier ati'di!ithe

Tehama and related continental deposits as the deep aquifer 1978).

The aquifers are separated by thick sections of clay and t a aquitards;

- however, the possibility of some interconnection nnot be ruled

out. Regional groundwater movement is g rd toward the

Sacramento Valley. In the vicinity of the LEHR fi_w is southeasterly,

influenced by high-volume pumpage of st of Dixon (Figure 3-9).

Although the California Department of publication from which

Figure 3-9 was taken does not specJ "s the wells that supplied the

: data were completed in, it is likely rmediate and deep aquifer
t,t,

flow directions are the same.

+ .  jfjii"
The younger alluvial de_B'sits +_+q_:_' the LEHR include several sandy layers of

, ht!l- "+_jilii_ili_''

varvlno thickness and,+_[ortz_tal _tent Monitor wells nstalled dunng October
" " ':'_i][_r_.sl!iii"' _,_, . . .

and November 198_..,J_y_'ahl,e;_,+Assocmateswere completed in the saturated sandy
_ . ...... ...... , .....

layers trlgure _,}.'u)..,tll_e,,j+++,+,...__tlr_a_urateo sandy _ayer _sencoun_ereo at oeptns varying

from 35 to 4_,fe'_'!__ the site and is 15 to 20 feet thick (Figures 3-11 and 3-12).
! iHil !i!P h +;ii!i!. .,+,,., .,, II .

- The d_r,_o_+_f gr+_dwater flow in this aquifer as determined from water level
V_!l_i_" _.u,'

• . .;h i;it.,, o_i i!!ii _

elevatio_l_"asurements in the monitor wells is to the northeast, lt is not likely that• ht_,

this aqu_fe¢+_:l_,.usedas a groundwater source, given its shallow deptih and the

variability of the thickness and areal extent of floodplain deposits.

m

3.4.1.3 Groundwater Use

Most of the groundwater in the region i._of very good quality for irrigation use, but

is too hard to be desirable for domestic and processing use. Water from
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aquifers wlthln the first 500 feet below land surface Is of the magnesium
bicarbonate or the calcium magnesium bicarbonate type (Thomasson, Olmsted, and

Le Roux, 1960), Below S00.foot to 1,000-foot depth, the water Is considerably
softer.

i

The University of California at Davis (U.C. Davis) has three categories of water

supply; domestic, utility, and agricultural (Scalmanint, 1978), U.C, Davis operates

five wells exclusively for domestic water supply (Figure 3-13), Domesti£1I_waterIs

used for drinking water,.laboratorles, heating, and cooling (Table 3-13),,,,1_i_rwells

at a depth of approximately 600 feet below land surface ( qiI_1_,3_5_,

Water supplied for nonagricultural irrigation, , and some

laboratories is designated utility water. Six in the shallow-

intermediate aquifer to a depth of 600 feet ace supply the utility

system (Figure 3-13). The shallow-tntermed also used by U.C. Davisfor

its agricultural irrigation wells, the City b. nlclpal water supply, and
by local farmers. Although utility s drinking water standards for

quality, it has higher hardness an olids concentrations than does

drinking water (Table 3-14). Utllitys is adequate for use as a backup
:,% I.

source for the domestic s_l_._ ''''_llf_l,' _'_'_F°'_'emergencybackup purposes, it has an
interconnectior _ ith,_' doa_i_:!l_/stem but has not been m_xed with the

,,'i,@-" , _ "_IUi,!ii_
domestic water svste_!_,fo_,_ le.as_'4years (UCD, 1987c). The utility water system" ' !_tlI,l_lllJ' ",f'

also hasa cross-ce,8_i_.ctl_,i,Wi_b'theCity of Davismunicipal water system.

The third;_at.er'_;_:.ei_"t_'U,C.__;_,..,,_,;_,,Davisconsistsof 21 wells, which, in conjunction with
surface::_i_'at'ei!] sup'_ water for the irrigation of crops and watering of livestock

(Figure _i_)'i Ali the wells are completed in the shallow-intermediate aquifer to a
depth of 650ti_.eet(Scalmanini, 1978). This water isa calcium magnesi[im 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 syste_ns,

The LEHRreceives ali of its water from a single source: U.C. Davis domestic water

system well DW-4, which is located approximately 100 yards north of the _acility.

Although it is used as "domestic water" for drinking fountains, restrooms, etc., it is
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also designated as "industrial water" where it is supplied for use in laboratory sinks,

dishwashing, etc. In addition, deionized water is provided to laboratories from ion

exchange units in the Shop Building. LEHR does not use any agricultural water at

the facility.

An abandoned water well is reported to be located beneath the concrete floor of

the Shop Building at LEHR. There is no information available about the depth,

construction or former use of this weil, or the method used, if any, to seal it_;
'!IHI..',:i_,!i!,

3.4.2 General Descruotnonof Pollutnon Sources and Controls "_!::i_,,

.,_J=_ ii!Iii %"
_|'_!_r, ._!_

• "h ]e 'd::"':J,'

Potential sources of groundwater pollution at LEHR consist of kn_]_NNd_u6pected
disposal areas, and of areas where the potential for conta__on J_N.ts as a result

'_J!i[_"*_ii!_" "-._"
• . -_ff. "_ ]H'_;,

of snte operations. . , '_Uiti_,,_iii!!.'.'_Li!,'..,,.
• ,.,,

3.4.2.1 Radioactive Liquid Effluent DisposaiSit _!lil[Ul!j!l!_ii_!_iiiiit_i,' ' ,li_'.. '_ii[_,_".:.,'_i_i
"zH.,'_!fi,;/H_i%

.... Jji_ l,,,t tt . .L.,.:_

At the LEHR facility, two on-site systems _g_ _J_ f_'r disposal of radioactively

contaminated wastewater - the Imh_iii_i_t_en_ system and %ne rao0um-zzb

sept_cs tanks w_th the associated se_oe _ts anit leach 10ne. Effluent from these

systems was ultmmately discharged to _,_u_ace soils and constitutes a potential.iil.
,Th_sesource of groundwater cont=_nation, potential sources are briefly discussed

below; a more detaile_[iiU_scug_on,,_=._rovided,._i__' ,:._,.=,,_ in the Inactive Waste Sites and• . . ., "%,,,,Y• ,-,_i_!;:'_ .,_,. JIiu'Releases Section 4.5. _., ,_u_.• •
_;:d i, , '::i:':l'_ i_• ...:. . | _.:

,i_l!i!ir..;,._Ii,,-,,:lily
.:_ '.r"_"Uii ', _Uii][_=,:'ii_U_

• RadLll_-_i_6.:,,,,_.,Sep_ Tanks, Seepage Pnts,and Leach Lmne- Percolation of
,_.,K_""*mi'_,. .

,,.!i_ui_i__f'containing radium-226.into subsurface so01surrounding
'_%"'t h :__; '":':.....',_i' _, seepage pots and leach line mav have contamunated the

"_H',H:'.. ,,::I: _

"l_i_..nHi!_':,"' . .

_i_oundwater. Excreta from dogs used _n the radium-226 study and
':/iii_:_._....

"g_sed on Anamal Hosp0tal 2 (AH-2) were collected and processed

through the radium septic tank. Liquid effluent was discharged into

three seepage pits and the leach line.

• Imhoff Tanks and Leach Field - Percolation o_ liquid effluent containing

strontium-90, and possibly plutonium-241, americium-241, and

ytterbium-lE9, into subsurface soil beneath the leach field may have
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contaminated the groundwater. Also, the integrity of the Imhoff tanks

has not been tested since the system was put into operation in 1961 and

thus the tanks may be a source of radioactive leachate migrating into the

subsurface soils• The tanks received excreta and other radioactive wastes

from dogs used in the strontium-90 study and housed in AH-1 as well as

wastes containing plutonium-241, americium-241, and ytterbium-169

The liquid effluent from the tanks was piped to the leach field.

3.4.2.2 Landfills and Burial Sites !i!!i_

j Portions of the LEHR facility have been used for burial of radioactive''_''_:'"iaDdch_'_:'_:'ical
, . . . ° _,!ii_"_ .'i!_/_

solid waste. At some of the burial sites, both containerized andU_Nl_ili_q_ids were

also disposed of. Detailed descriptions of these potent_al._.ii_.r.,,ces 6_,i:,_,roun.dwater
...... _% "".iih_, " .

contamination are provtded tn the Inactive Waste S_tesan_l!j_i_se_s Section 4.5.1.

A brief account is provided below. %iii_[jl,.,,."i!iiii,, "'

Radioactive Waste Burial sites- R0d_.lgcli_e_ ma) have leached from 68

rad_oacz_ve waste our_al si_es '_ cO_i_amTnated the oroundwater
• , . ¢.tt_,,::v,,, , _t:_l,_ _¢:I,Z,* .

Wastes contatntng 26 dtffer_ii_tiit_sotbpes totaltng 1•7 curtes have
. _ . _ _ . o!_!_• "_i ",_, ""',"_ "_-

n rl _",'_."_?_.Dee Ou eo attnese sltes.,._::, ._.,,.
"'2ii,;,-._ihiii_o

"_iiib. "_"

Chemical Waste _6al Sites. affi:t Abandoned Dump S_te - Disposal in

unltned ptts _:herrt,_aJ _tes, rubbtsh, petroleum dtsttllates, used otl,
..._iit!:" "_!i/i:i_!!!y'

• . ::_ !:._,' _._ '_:P!i__

and tnctn_or,_$h fro_the U.C. Davts campus took piace from 1956 to
',',_ii',',',_:_l!__ ,_,.

1967...l_l:_be'_a!_ l_0s and early 1950s, a dump site for general sanitary
,_i'!!'_"_!!!_* _iiiiii_i!!ii" , .

wa_!_g _..._gop0'_ted by U.C. Davis in the v_cin_ty of the Cobalt-60
_!:ii_ _S :_i_t_i"'',_,-., . ,

,:JHpdt_i_'_t_l. Leachate from these s_tes may have contamtnated the
,iii::!i' _:$!ii, _:_!i:l.

,:;ii!?_'g r_,undw_ter.

,..-_,•

- 3.4.2.3 Mi!_ellaneous

During the past operation of the LEHR facility, chemical spills are likely to have

occurred and may have resulted in soil contamination. Also, the historical practices

used for flea control in the beagle colony may have contaminated soil. Descriptions

of these potential groundwater contamination sources are provided below. Further

details are provided in the Soil Section 3.2• 1.
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• Spills- Historically, a bulk chemical storage and dispensing area was

located in the southwestern corner of LEHR. Although there are no

reports of spills, accidental spills probably occurred during the 10 to

15 years this area was irl use and may have contaminated the

groundwater with acetone, ethyl alcohol, formaldehyde, kerosene, and

other miscellaneous solvents.

• Dog Pens- Outdoor pens that housed dogs with body._, ens of
_;ii!,

strontium-90 and radium-226 were constructed on gra soil.

From 1960 to the early 1970s, chlordane was spra :he p@_i_ to

control flea infestations, lt was also used as a dip lt is "

believed that the spent dip was either dumped as or in the -

waste pits that were active at the time• Chl_ h:a_ye_been._,_,carried
vertic:Jlly down to the groundwater by precli

3.4.2.4 Controls ""
[,

No controls of potential groundwater _ at the LEHR facility.

3.4.3 Environmental Monitoring
._.t.

"i!ili_.

3.4.3.1 Site Cha ractlii_tld_li_ud_i_]!i_',Tit!j,','_ , _,iii i_'_

PriortoOctober 1987,_,_e w_._..no program to monitor groundwater pollution at

the LEHR. In __r l_._iii_ahler Associates, Palo Alto, California0 began the
• . I._ . I_ .. . . . , .

_nstallat_on ot_.ri_j_.t_roundlwater_,_..,_,_..,_. mon,tor wells for s_te characterization, lt _s
anticipat.,eNilNat tF_._e w_.lls will continue to be used tor groundwater monitoring in -_,ii!!i_",_,,,, _j!li',,

the fu_!fe. _ wel_ _stallat_on work was completed _n early November 1987.

W!!#i_..,
Well Locati_

Nine groundwater monitor wells were installed at the LEHR facility at the locations

shown in Figure 3-10. Initially, three monitor wells (UCD-1, UCD-2, and UCD-4) were

constructed and developed in the first-encountered saturated sandy zone, which

occurs at a depth of approximately 45 feet below ground surface. Groundwater

elevation measurements were made in these wells and from these data, the
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groundwater flow direction was determined to be to the northeast. The remaining

six monitor wells were then installed so that they would be downgradient fror_

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 Weil, UCD-7, was completed in the next-deeper aquifer. Well depth

and screen length for each well are given in Table 3-15.

Monitor Well UCD-2 'ras drilled through an old landfill. Notes of the Wahler
I w I_",_'. IAssociates' field technician on 'the well log record encountering refuse t-. o_o, glass,
0.r.. _ '.,ii!_

metal, wire, chain etc.) from approximately 2.0 feet to at least 7 2 fe_Ji_lew the
'iK"tground surface. The upper 10-foot length of the borehole w_i_ _, sear0_off

before the boring was completed and the monitor well installed."'_'._j:,,-_,..:,,,_'"_!_
'__i'_'; _:"ii!!!I_': '_ _.,.

ii i ,=, :.,_

• oil _]'",_!]]{i_;;.... ",::::h'o

Monitor Well UCD-4 may be of limited value in dls_!_g_h_n_..sources of

roundwater pollution attributable solely to DOE-re,.!__teda._iLv_tie_at the LEHR"" _ti!!_n. 'i_i_'

The monitor well is not downgradient of the w_.e t_h _a in the southwest
corner of the site which is believed to conta._ __!_?6i_i)_;,from DOE-sponsored

projects. The well appears to be down_rad]i_t_,.the western end of two

radioactive waste d_sposal trenches that we_#ed'_r d_sposal of waste generated

on the U.C. Davis campus and _sthere'f_ii__ble as a background weil. SAN
"., '_" ".W:ql.'.. ._N [:_

plans to install additional monitor'_,[Is'"_h t'he locations of the trenches are
better defined by Wahler Associates'_{i_pu_"_ the next phase of its work plan

.. "!_!II!![,(Wahler Associates, 1987). ,i_i::!_,, "_
_,:, :!. _,,iii_'

,,..T[I,![._" ':ii!!ii._. ,.,_iii_i_'

Well Construction ,_,:.,_,..,,::,:,. .
_,,: :_ : ,-

.... ,,iiiii_ ,,,=rill.:,"

- The monitor w_8_ a¢_icon!_ed of 2-_nch-_ns_de-d_ameter polyvinyl chloride (PVC),_!_!i_ _ii_ii_ ",,"

solid riser pip_]!_f_!_i_:h-inside-diameter machine-slotted PVC screens. The

annular._£_,ar_:_hd the screens was gravel-_acked and a bentonite seal placed,-iii!i!: ,:i_:_ 'i!_i.r.
,n;, :_ r4,,,., "_" ,

above _i_. _.a<k. The remainder of the annular space around the riser pipe was
- grouted.' _i_iockable_:_ steelsurface casing was placed around each monitor well for

protection fr'0_n physical damage and for security. The monitor well identification

number was painted on the removable PVC well casing cap and on the Iockable

steel surface casing. However, the PVC well casing did not have its identifying

3-73



TABLE 3-15

MONITOR WELL CONSTRUCTION

[ i , ,, , ii i iii i i , i

Monitor Well Depth Depth (Feet Below Ground Surface)
Designation (Feet Below Ground .........................

Surface) Top of Screen Bottom of Screen
" ii I Iii I iii III I

UCD-1 56.5 46.5 56.5
i i ii ii ii

UCD-2 59.0 44 0 _• 5 P,, .j

i li _ i i

,_T_.*,,',_'L_,
UCD-3 49 0 39 0 -'_u_Lu,,

iiiii

• " ,,9 l_tl* ,* qtu l

i i . _l 'il u l

UCD-5 48 0 38 0 ..........._"" ""',I! ..,'},l_!i! .ff!"_IMWl,_

' ' ' iII_, "_!iil_,_
_- UCD-6 50.0 40.0 .,_i]_i_i,_.,,_;,,.,:,_ ''_ilii_,......bu.u, , "'_'Ii_'- , '_• ,, ,

UCD-7 90 0 "" " ,'. o .u ,I ,_;]_,._:,%90.0
, ' "" ' ,Jl' 'i

..... _-_ll_. '_h_,
UCD-8 53 5 4.:r:!_r, ,_ 53.5

_"TIIIUIIII _" _ "' I I

' "_iiimm_tmi_,,----'-"liii,-
UCD-'9 50 0 • "mt¢_Qll_iillr,,, 50.0

' :i - i ii _ u i i• _J_i!,. uIii!t,,
• lilt, ':_JjilL 'ijili_.

Source:, UCD, 1987c ,_,,,,t,,,i,,,,.., ,_,._iII iiiI_, "_!Ii!..
. "lll,._d..-, _Jll!!!.'.

.,ilI.......,l r,_....

_. i:! "l!illl,i: I_ 'CI i_I :-31

jA,,:_, v Jiil_:,

"fiji!;,. " =ew

""Jli .I*imt,_

,I'i_" _iil..t_!t!."
• :ilh, _ ,dh '::'_

'_,t!ii_l!#' .,#,i;;_"

,,,!I
_'JtlI!. ,._ ,

1.1, , ,', I;:, ,

..,:_,:_. % :i_T,_'_: : u ', ; _,, ,

l;:tiL_,$ i_,;:_, W_I{III
,:!ittliv ,: , ',J,tt]r,

"" ':; "l{ _"_:.!iii,..,._!iiiP
':jdii!!i"

_,:::]j!l

"'!7!_.ri,
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number painted on it. The ground surface around the wells was graded to prevent

the accumulation of surface water arou.ld the wells, except for UCD-7, UCD-8, and

UCD-9. A depression was left around these wells when the 8-inch hollow-stem

auger hole was backfilled.

Groundwater Analysis

Groundwater samples collected from these wells will be analyzed for radium-226,

strontium-90; gross aipha, beta, and gamma; volatile organics; polych_i'.rlnated

_ biphenyl (PCB); pesticides; nitrates; and the 17 metals listed in Table a;j?ii_i_ahler
'_'_;_il_i_,

Associates, 1987). ji_J!_iL!i_.' '_':!_iii_,
'%_r,, ,_:!ii

The Survey team observed the collection of water sampl_._, frord,_1_o_'_l' Wells

UCD-1, 5, and 6. Ali the samples were observed to be lightly[ k I_n in color.

!_i_°(i! i IS_AIi ! i:! !i:_eld SetPn_s!_edn!i::!i i?_i?t'is' __ __!t! !it_orrm_!! i'!
. . _, '.J, '. _- .. •

Additionally, Monitor Well UCD-6 was not.pu_.d _f.ii_$hree well volumes before
_Jtt,,_ %fnr., "_!il!"

water samples were collected. _Ii_'!'Ii_I!!i._':'._I_'.l& iji!_. ""'_i_!il!'i : .II', '_._!_.
• . • . _:t J ii '_ .'t_

3.4.3.2 Environmental Mo n _tor_n_ _atg_,_ji_._,
'l!jii_:_._. 'iIJl!L_,
%ii:_.. "

'_!_I_....

There are no historical gro_water moSi_tonng data available at LEHR s_nce no
program was in piace. Gr_i_n_er _hitoring data from the ongoing study were

, ,.,,_1[iig "'_i_!i"7!_!.,_.i?_i_'

not available since mo_;iiSr,._.ell d_i_lopment had not been completed at the t_me
of the on-site phase of__:rv_,

_,i_,t,ili!.. "%i},t_, ,,_./_.'"

3.4.4 Find_f_,_bserva tions";_di_i'_:''_'_l__
._:, ._ _"• _ :m *' 1;?,

.'. _ ._ .tt.!t

3.4.4.1 _ ,..!!!!i__ r___!

None ""

3.4.4.2 Cat.___eeqory!!

None
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TABLE 3-16

CALIFORNIA WET EXTRACTION TOXIC METALS
IIINI I Innnn' n 1, , , nnlnl I II Uli

Antimony Mercury
i ii ilUl ii iI A i i _ _j

Arsenic Molybden u m
i i i li iii

Barium Nickel

B Ilium Selenium ; '
....... .,_ ':_!ti:Cadmium Silver _ir,,_,_,,

........... halCh ro mi u m T li u m ,_titUlIiOiT .....'

_il_, JT,'
,,ft' I_ ' tL "'fl!_ii*,..,_._ - -- ,, , _t,.

_. ._[ili_.
Cobalt Vanadium IU11;n;,_li]i[!_';_,,,_:,,,........ ""'_':_i,_JU!ik;,-

Copper Ztnc.,_I_n' I!_T_!_J_. ii!_r,,., __ii%i inl

, Lead "_tIP."%i,i',,, '"I ] * ,plll_; ;']=_,
l! _I_ ,li m_,,,;,; ,m,,,A

-'_] "_itll,_'- "l,Inr. J.

Sou:ce' California Adm0n0stratave Code., _,.B ,L_.,.

J_' ".1t'r_,

IliIll li!!
•_i_it_,,,,Et_,,"_ft'. "_'_

.-.. "Lii'!_;_ J!It!h: "i(i %

m f,,,= _t : !,q,_

• _1! ii, , t ,,_,

._!!,_ =_,_I_., .,_I_'_
: t_' fili _it'!';*

•__tt:_' ;Hi.tit[,silt_i"

: •_ '._._ _,ll'I.H_J'

'J'i'_ ' 'I"_,I_. II._i_',

_I=;.,.m % "l II il-.:,_._' .,,,, IL.,
:, !,U, ...,I. _J,.

Lqli_:i!_u

::_i,.ji1_.
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I.

3.4.4.3 Cateqory III

None

3.4.4.4 Cateqory IV

1. Lack of a comprehensive qroundwater monitorinq proqram. The lack of a

comprehensive groundwater monitoring program at the LEHR _ecludes

assessment of past and present environmental impacts of LEHR op,:,e,_i_ns.

Interviews with SAN personnel revealed that SAN graD_l !i_e LEH_ an

exemption from preparing an Annual Environmental M_l_F_ii_!_Report,

allowing the LEHR instead to prepare an Annual _!pi_.qmef_taJ Summary.

This exemption was granted under the pr°vi_in°nsi,,,,_"_t_p_''Order 5484.1.
However, the exemption does not eliminate :the r_i_lrer_nt to monitor or in

some way assessthe environmental impa_;.ts_,_8_rpperatlons. Although
*J Ii' "'n w,_:_:.

there Isno lad,cat,on that s,gn,flcant o,_..f-si_,_m_s occurred from e,ther past
, ._ll_i]iIIt ' j_, "_' , ,or present operations, there are no da_ su_rt or refute this assumption.

._i!],i:l,I_:;'tt_l!i'_i!'. "
• _jl,,it t_:ii .

Prior to October 1987, there:_s t_i.,,program to monitor groundwater
"," ', "-"_i!It,

pollution at the LEHR facility. Iri,_¢to_er 1987, work was started on the

installation of nine _g_o_ '_'l!tt!l.'_water_oditor........ wells. Work was completed in early

Nove m ber 1987,i,!!,i,i'_,he_'!i_,_i o p m ent o fdthese wells is co m p leted,groundwater s_'.pl,_'wiJl_e collected an analyzed for rad'um-226;
! ! _',-_i"II]I_' _'_q'

strontium-._i_:(]ross"_!_h,.a_beta, and gamma; volatile organics; PCB; pesticides._i_I'_"_,.i!i_ '_!t.-.iiiii_,

- -__ ,,,,,,,_,,,,,-(includir_i_inl_ane)'_'itrates; and the 17 metals listed in Table 3-16 (Wahler

- Asso,_i_s ' _/). -_,

';:::i_i!% .,_iiii_'

2. Pol_'_'_l contamination of qroundwater aquifer from Well UCD-2. Well

UCD-211i_'ayserve as a conduit for contamination to the aquifer because it was

drilled through a landfill.

The upper 10-foot length of the boring for Monitor Well UCD-2, which

penetrated a landfill, was not sealed before the boring was completed and the

monitor well installed. If contamination should be detected in well samples, it

will be difficult to determine whether the contamination is from the aquifer or
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from contaminants in the landfill that have moved down along the well

casing•

3. 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 xcessive

suspended solids in the samples. The presence of suspend in the

sample can affect the analytical results for metals. AIs_ on
h

received from SAN following the on-site Survey acti i at

, I Idt ._Wells UCD-2 3, 6, and 9 were improperly developed' _,,!u_.-

b) During sampling of UCD-6 by the samp beSurvey team

observed that the well was not purged :hree well volumes)

prior to taking the sample. The sam and the contractor

was instructed by SAN to purge tl

c) The ground surface arou 8, and 9 is not graded to :

prevent the accu :er runoff around the well casing.
_

This could result in surface 'nants moving down along the well

casing. Based on'l_[ection SAN, the contractor has regraded the
:_: '_lIJii[t;r,i,;.. ,, . ,

areas around. _ we]l_l;sJn.¢_ completton of the on-site Survey;
,_iI!.__- '_i!i]r.,_ill!_

,,:ii[S ,.;. "_';Ji_ii__'
_ii !!% ,_!!_i_" _"

d) hain-_cus_y d_" ments for field samples are not filled out in the

f,el_li_Lih_by 51'_klng the chain of custody. The documents are not

.f ,jje ',' .a 9! lr-the ,eldtehn, ,anetum the ar)le tothes  pligi

.;]it,tU '; ;h, ,',,;.....
,.:_jco_lra_,_n Palo Alto. Information received from SAN following the
_':!i.:]. ,_fii',,_ _

%i_omplet_on of the on-s_te Survey indicates that the contractor has

_Q_,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 and/or sample. Proper markings have been

made since the c_mpletion of the on-site Survey.
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4. Potential migration of contaminants to qroundwater from abandoned weil.

There is no information on the depth, construction details, or method of

sealing, if any, of an abandoned well beneath the Shop Building.

]'he abandoned well is downgradient of potential sources of groundwater
contamination. This well can serve as a direct conduit for contaminant

migration to the groundwater. The closest active well that might receive

contaminants is U.C. Davis domestic water supply well DW-4,:_hich is
approximately 100 yards north of tile abandoned weil. "'",r,, ",,.!,

i JO'

,_liiu_q iii',, '_i_i:.
a _ ...u' _ olqF,I 'v, t, ,, 'o

'_lltlfn, _lhilg

• _lttl;_,._u_"lll!DiUi'iliII.

_ttll#tlIi_@,. "

. 'UJt!ll_IU!lijilljllf.''_!UlI_.
•i_ir,, _,lilti,_;_-'_,l'-,'_4iI"

'"u!ii#.

']iJ,.;iL!i_.

,.,:lii_U"_,. _'_U]i_iii__
',tiiiilf, _i ;* '_"

,_1:,_1@', ':_Uiil- ;'4'i:!r

,;_Ul ;Ii!.'.

,"_'_:a, _ ' .v _

_ 'V_i!_i_
'_ .,14,

£:;i':"
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I
I 4.0 NON-MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS

I This section discusses findings and observations pertaining to waste management,toxic and chemical materials, direct radiation, quality assurance, and inactive waste

i sites and releases. These discussions do not include a background environmentalinformation section because the areas addressed are not necessarily tied to one

medium as was the case with the discussions in Section 3.0. The discussions include

I an environmental monitoring program section where appropriate an!_ where
information was available. "_'_'.

" v"_:!i i _.

"I'. / VV a_l,_ IVICi I I1_1__1_1 I II_1 I IL, _i! .I i;" "
, _ • ,l_il_. _! ,_

4,1.1 General Description of Pollution Sources and Co_!__i,_ ' 'i;_i!:ii:i_:,,
lt i_ t fii,:,il :i" ' '

' i ' ( ' ' ')' ' ,,if,rh' '_Inl. !i,;,_i, g, ;_ ' '1. ' _, ' ''_ ,

procedures used to handle wastes at the LI_!_iR-_IfaNi!_, .,_!_,_!_, y.. _/aste management at the
, . , ,yili'_ I, ,,i_'__i,_"_, '_i!_ ,

_HRu,S haDad_edbya ttheeUacC.Dav,s En,_0:0_i__IJilj_ea_th and Safety (EH&S)off,ce at.C. ' s P kag'ng Fa_i_yi"_;.c]esc_ription of the Waste Packacjinq
•.ii_i_, ,._i_!i_, -- _

..... . .._,:. %,.Fac=l=ty,s presented in Sectlon 4. I. 1.5. _ii_,
,li!fil_. '_l!!ii,

._. "_iii_.._. .!_,
The wastes are groupe ii[!_'ccor_,,_'the follownng four categories: hazardous

• ,:.i_;: i.i . ,

.,_.,_il" .., ResonanceConservation an
wastes, as defined u _i,,_,,_,_' ._.,., d Recovery Act (RCRA)an
the Calofornna H_::r...dot_,_e Management Regulataons; radaoact_ve wastes;

. ,,,'=_:__"_:_ _:i!!_;. ',_Ji!_!lI_ ....
maxed wastes,.,i_nt_ang _h hazardous and radaoactave constituents; and solid

"_I!I_. ,_!i!iii_ _,_..... .
' '•' lli.'m.'!i:;'_"" 'ii !ftu,. , ,

wastes, w_,A.C_ar6i,_a_B_?hazardous nor radioactive.

,_it_;:_ " !, '_ ii!ii.
,i:i!_,:i' : _ 'i!ii!%

4.1.1.1 '_i_iiH_'zardousWaste
,a,, _;,,

The primary codes regulating hazardous waste management at U.S. Department of

Energy (DOE) sites are DOE Orders 5480.2 (Hazardous and Radioactive WasteManagement) and 5820.2 (Radioactive Waste Management), the RCRA (40 CFR 260-

272)° and the California Hazardous Waste Management Regulations (CaliforniaAdministrative Code, Title 22, Division 4, Environmental Health, Chapter 30 --
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Minimum Standards for Management of Hazardous and Extremely Hazardous

Wastes),

The California regulations are, for the most part, identical to the U.S.

Environmental Protection Agency (EPA)regulations, with a few important

differences• Under the California regulations, the definition of hazardous waste

encompasses more wastes than does the Federal definition. Wastes can be

considered hazardous because they contain leachable levels of h_,zardous

constituents or because the waste itself contains levels of hazardous_,_o_ituents

which exceed the Total Threshold Limit Concentration (TTLC)limits.de_i_;_ii_ed to
d;i_l]!_T!',, :,::i_.,

protect human health and the environment. ,,,_l,, .,_i_ ;._
-- oit_!i_• d!I

*j !! ,_* 'ji_ ..,

"lqim!i[i_-"J"";_rJ_ji!'_:'
, • dJ!lB, "

The California regulations also include in the list of haz_t_J_s w_!;.es and waste

constituents several specific materials not included in Rhe _]_):°!h,azardous waste
, , . ,iiih_.t ' _i;;_' ' _: .

regulations. Wastes laden with polychlorinated blphe_]_!_ (PC_) are required to be
.,'i_ll'_", i i lt'l:;r '_•

regulated as hazardous wastes if PCB concentr_@_t_l_!;_j]_i:_t 1east 50 ppm, or if
.liln. ""J{tl_l_,"'"@,J@IP . .

leachable PCB meets or exceeds the Soluble _._h_,Leac'h Concentration (STLC)

considered' haz_:Qus_i!iir_l]!i;lr_,.%!i_,of
5 ppm. Waste oils,' not • ,_ -, '_l_ste_under. Federal regulations,.., . . . . .- ...?,_,::iii_)_]ii_,...d_,, ....

are aeTinea as nazaraous unaer tncS_;:i_i_:_ _ c'ooe, and must be managed
• _ia, _? .Ijl_li!!!l., ',j'Ii)J__

accordingly Finally, the list of haz_i_ous_astltuents identified in Article 9 of the
• _I!lt#,, _!i!it.

California regulations includes more ch_catg than does the corresponding Federal
%@

list from 40 CFR262. 'l']l]i;,. , •
,.. _iiI_ .,_!u_.

n:Im'" ,:;m:_. r. _mu*
.] ii_' ';:_l_t. ,_,i_,,

. .,:ili,__ '.:i"ii_ii_',""
There are no known_;ijl_,'aza_lous _aste storage tanks at the facility, so the tank

'ii!i_:,.,,i!l',!iP /_,'I,

regulations of 40,._ B 26_190_9 and Section 280 do not apply
,'",_tu'_"_,ii:, '_iiji_iw
J_tj_t ,ti'ii!t"i.,,, ,

So urc__j_l_'stes
_,,::)!.i _,u.u, %"

'_:!!::!_. .t:i;i.hi"

Operati i: the LEHR facility primarily involve laboratory research on the health
effects ot_::]:i_i'a.dioactive isotopes and toxic chemicals, using animal subjects.

Hazardous wastes are generated at the LEHR from most laboratory research

operations, from regular maintenance such as painting or machine repair, and from

ancillary activities such as X-ray film developing. Among the types of hazardous

wastes generated are spent reagents such as formalin solutions, spent acids, bases,

flammable solvents, and some regulated carcinogens. Table C-1 contained in
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Appendix C identifies specific types of wastes generated at the LEHR, points of

generation, and the quantities of each waste type.

Hazardous and potentially hazardous wastes were identified in nine buildings or

areas at the LEHR site. Most of these wastes were generated either as spent

: materials from active research orojects, or as discarded material from laboratories

that have been closed. Many entries in Table C-1 indicate that waste constituents

are unknown, or are unspecified solvents or corrosives. Some of these _aterials

may not actually be hazardous, but were not properly labeled (i.e., no ider_i_i_ficati0n

of the waste constituents contained). _iJ!iilliJi_!_ii:_:.

- Hazardous Waste Manaqement Procedures 'Jii!i!_.i_11!i_i!!i_,,,,..,.

The LEHR chemical and hazardous waste accumulati'_i_'_ii_'_ management
. , "l_iii,, ,,..i,_i!,_ ....' .

- p_ocedures have been prescr, bed by the U.C. Dav,s EFI'_$ Off_e " ,n _ts campus-w,de
. . . ,, . ._.l!r., '"_',iii_i ',_._,

p_ogram, as d,scussed ,n ,ts Hazardous Chem,cgli__iMan_gement Procedure

Manua (UCD, 1985). Ali waste accumulat_,_ar_a_:.on _he L.HR premises are

considered to be satellite accumulation ar_:.W_._s r_ust be ao'umulated within
. . ._, _l_'.,l!i_, _ii_i_. .

each laboratory _n approved conta_tt_i_,_!i_h. _clude 5-gallon black plastic
- . .;.. _i!!il!_'_ii!i!i_i:'_.,_i!i--"i"_O

conta,ners or old reagent conta,ne_,_hrc_,a'te"_learly labeled "waste'' and have

sufficiently cleaned so that ther_i!i_i_n_i!J_otential for mixing of incompatible
i

been

materials "_ :.......• "_!_!!_. '_'
"_:_ili..,. ._.

.._.'.!_'_,'...........
._i!i_I_ o _:;nP.. _: ::¥_

, ._i :_. , , _:::_'._:._ . ,

Laboratories have sp_!_c _lm_ts s_' by the fire marshal of U.C. Daws on the total
quantities of fla_abi_i_'_'te_s, including both reagents and wastes, which can._;:i!:! _ '_:_i :.-. .: :i:_.'_

'_i!:_'"" '_iii? '_'i:;_!."_,_ ,'i:i i!: /

be stored at an_ii;tlm_i i LabOratories have no limits on the length of time that wastes

may remain _t_i_i_i_-(e.g., chemical wastes may be stored w_th_n a lab for a

c_uple _f.._,,,.,,_v_ks: 1_.,_,,couple of years). When the laboratory determines that _t

_ needs "(:_ii_" its waste removed, it notifies EH&S. The laboratory must properly

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

physical properties, the point of generation, the laboratory's point of contact, and

the date. EH&S will pick up the waste within about l week of the pickup request.

EH&S will pick up only wastes that are properly labeled and held in storage

containers that are in good condition.
_
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None of the hazardous waste accumulations at the LEHR site are labeled as to the

date of initial accumulation and U.C. Davis procedural requirements do not require

it. During normal laboratory operations the containers receiving wastes are not

labeled as to the chemicals contained, although labels denoting the chemicals in

each accumulation container are usually placed on the container just prior to pickup

by EH&S. The extent to which wastes are segregated and secondary containment is

available varies between laboratories. For the most part, large (5-gallon) waste

containers are segregated and stored within plastic tubs, while smaller _l-gallon

and less) containers are not segregated and are usually not stored within _i.condary
containment such as plastic tubs. .... _,,_,,:.

: I

° ° " j H", • "

Hazardous and Chemical Waste Accumulatton Points . _,_#_r_fi_._,;_:_:_:;_.,._......

•_ljii_i_'ii2iiilr.. _IISiT-,,
'udLt "_ il __,. *'.::_'" '

Two laboratories at_the LEHR facility had particularly l_i[,_!i:_:umulat_ons of

chemical wastes, one _n Building H-213 and the other i_!_.u_ld_ H-299. The bottles
.... '_,.*i:!i",*.',i_' ., .

of chemicals were stored _n the boxes wsthou_]_i_if!j_eg_t,on of potentially
...... .... •f,_ *_i_ir-,':"_,',_I_i_,........_ncompat_D_e wastes. _econoary conta_nment_,as _I provided tor e_ther of the

above accumulation areas. _Jiiiii!r_,.'";_iii#,. ,I,_,.•,., "_iiii_-,. "'_iiii_-.
k,

• ' *_fi_:_ "_i_ _ "4.1.1.2 Radioactive Waste .,,,;_,.:, ._,,_,...,.

"_ffiiQ,.

This section describes the _!_.r.ent generation and management of radioactive

wastes at the LEHR. Inc[,_.d i_:_i?dis_s_ion of the sources of radioactive wastes, the
LEHR radioactive wadiS r_.nage'_nt procedures and facilities, the U.C. Davis

radioactive was t.e,:_,ma'_0'e_n't procedures, and the off-site management of

radioactive w_'s'_era'_i_at the LEHR.

Source.s,:_R:_, oa'_i_'_ Wa stes
';;:i<?.% .,!+ii!,:.:'

':_hii!i,"
_:::: ._

Radioactiv_ii!wastes at the LEHR facility include excreta from animals used in

radioisotope experimentation, carcasses and parts from exposed animals, spent or

discarded radioactive reagents, contaminated laboratory clothing and equipment,

and partially consumed sources no longer of use to the facility. Most of these

wastes are generated in the laboratories. In addition, some radioactive wastes are

stored in the Imhoff tanks.

A_/I
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The following radioisotopes are currently in use at the LEHR facility, or are

contaminants of wastes stored at the facility: strontium-90, radium-226, tritium,

sulfur-35, carbon-14, americium-241, plutonium-241, ytterbium-169, cobalt-60,

_ tellurium-123, and iodine-131. Many other radioisotopes have been used in

previous studies and may also be present at low levels in wastes still stored at the

LEHR facility.

Radioactive Waste Accumulation Points

:,.

Nineteen rooms with radioactive waste accumulations were identi ..i9 the

Survey Table C-2 in Appendix C lists the radioactive waste acc ion ar_i_s at
the LEHR. Except in two cases, radioactive waste accumulation _$:_he LEHR

- facility are physically separated from other waste and m, ac ulation and

= storage areas. Radioactive waste tags provided by Et i_hroughout the
_- LEHR facility on containers of radioactive wastes, but If of these labels

- had been filled out by the researchers to identif, _•opes contained. Only

one laboratory included identification of x of the radioactive

wastes as part of the labeling and waste l'rocedure. This laboratory

maintained a handwritten log of :ol_es, chemical solutions, and

quantities of wastes accumulating_j_l plastic containers. No other
- radioactive waste accumulations were as to the specific chemical nature

' 'ii......of the wastes contained. Fo_,_he most Ilauld radioactive waste accumulation

containers were stored Jr__'astlc-_bs_l,_owdlng adequate secondary containment.

There _sonly one_.,J_.,_.e-_t_!_,,0__ e,,_ad_oact_ve,. waste accu mu lat_on at the LEHR fac_l_ty,

the biologicaL,j!_dgf_ con_hed tn the Imhoff tanks. Thts sludge is made up
• . '_'Jlli!,,,_iiiiq_,_._,,,.... .....

primarily off,he ___ dogs stud_ed dunng the strontium-90 _nvest_gat_on. The
= ,...;i!!i._...._iiil] ' Ji_il'j?: .... , , ,

total v_l_i_e ;_f slu_e _n the tanks _sapproximately 12,300 gallons and _t _sknown

_ to be c6'_inated with strontium-90. The Imhoff tanks are in.ground, concrete
tanks witl_:;:i_,,.combined capacity of 46,000 gallons; they have no secondary

containment, leak detection, or leak collection systems. Waste is no longer being

sent to the Imhoff tanks. The chemical nature of the sludge in the Imhoff tanks has

not been determined• These tanks are discussed in more detail in Sections 3.3 and

4.5•
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There are numerous radioactive materials at the LEHR site which may be discarded

when the DOE operations cease, including animal carcasses and materials currently

used in the LEHR labs. Additionally, the closeoutoperations 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 Mana qement Procedures qy_

Radioactive waste accumulations at the LEHR are required to fgJlo_"_,set of

procedures designed to protect human health and to meet the ,_0o_i_ reclut_orv

requsrements. The U.C. Davts EH&S Health Physics group picks 8i_!!_;_ad, ioactive

wastes from the research laboratories after receiving a tel 9_0e r__
researcher. At a minimum, the researcher must label egch c_i__eb_o'be picked up

with the _sotope, the mC, of activity, the surface dose _e, a_ the Radiation Use

Autho _zat_on (RUA) number. Conta,ners that _:_,_,_perly labeled or that
exceed 100mrem/hr surface dose rate are i_& re_ved! the researchers are

- ....... :!ii_,.-'-'_ir_,,. '"_ii_.....
,nstructed to remedy the problem betore H_ Pl_y_cs_lll remove the waste

"I !'iii! !!:!:_It. -t ":

• ,,ltiJi_ . ".",_. • _]_,& ';_ , ,

Once p_cked up, wastes are transpo_..td'._e Waste Packaging Facility in a small-

bed pickup truck. Health Physics suppi'i_i_!-_h_!_esearch laboratories with dry-waste

boxes and with S-gallon co_;_i.ners_ for.-'_i_.li'_idwastes. Liquid scintillation cocktail

(LSC) v,als are transporte_'qn.,:_!!_,tfi_:_r_;::_f,_,_!_inalpackage of flats, and b,olog _cal waste ,s
double-bagged and f_n.,:_i_. _i:_

1 i I: iq., l;:i}!t: ,;_!!':':I

. ,r.jiiiii "!!!!_, '_iii_lii!i_'
4.1.1.3 M tx_"W_e '_iL_,_

There ._,,,_:;_s_iifio.... prograi_...... at the LEHR to specifically address the regulatory and

manage'_fissues associated with the generation accumulation, storage, and off-

site disposa'h_i_.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 ali laboratories which

would identify not only the radioisotopes within a liquid waste, but also the
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: chemical nature of the waste, including such information as specific chemicals

- placed into the container and whether the waste is corrosive, ignitable, reactive, or

flammable• Only a few of the waste accumulation containers observed at the LEHR

_ were labeled with these new tags.

-" Sources of Mixed Waste

= Since the chemical matrix was unidentified on nearly ali the cont_ners of
radioactive wastes at the LEHR facilityl it is impossible to accurately ,_til_te the

amount of a listed hazardous waste as hazardous. For __ e, _'!J_.$C is usually

up of xylene and toluene, two organic s°lv,_!_ts,,,,_.,,_:_H_J:.,c_!_'_lif" !_ to_qh..'_d °_" be listedmade

hazardous wastes. Any radioactive waste accumulati_ikthat_!_rcludes even a small

.,_._or,
. ,r_i ') _..

amount of waste LSC would be a maxed waste. _'_HII ,rles use many other
- ,lrl_k_._!lJlrr..JIIk,

solvents in small amounts that could also result'_i_n,1li_J_i_uation Second, frequently: ' _1]!_n,,,._1!i', JuJt, qltI_t' '
the carrier for a radioisotope will be an acicP_,utii_ _IL..Adlds that have a oH less than

2.0' are con.s',dered hazardous because _ut,_,rft!_._ the characteristic of corrosivity.
,,'_ _ _ '_'.'_I_,_"_._I_- . . Ii, 'qill_. ' . . .

F_nally, many metal-bearing reagei_'_,ar_i_ use _n the research laboratories. If

certain heavy metals _n the waste caus_llae _'aste to fa_l the Extraction Procedure

limits, then the waste will _,.° ""_,,, _,il,,--be'_sidered ha":zardous as well as radioactive.

lt is possible that the'_st_,i_accum_la_ea _n me _m_off treatment system may be a

mixed waste. T_!_t_as_!i;.w!_i_iI_ has not been tested for chemical or hazardous
,l]i!!!]l_ _!i!!i! _,,,,. h ,p

character_st_csl]lj_ay,_i_bnta_n_'thlordane residuals from past flea-control programs;
'_i!i',iiI_],.._1!l_I]_!,_,,_,,..!liI I,_,,,_il_ f_om,,_hoto_'e_'_r_e_dual_v_hi_hmayha_b_enwasheddownthedra,n_:

,ave een dow° o,lead

virtuallyi'i_,_iiiother chemical reagent which was spilled or intentionally poured into

: sinks or dra]'_S_vhich connected to the Imhoff 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 at the site in
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two dumpsters, which are picked up once to twice each week for disposal in the U,C.

Davis sanitary landfill. Uncontaminated animals and animal parts are frozen and/or

double-bagged, and are picked up by EH&S for incineration in the U.C. Davis

pathological incinerator. Uncontaminated excreta ar e collected in a third dumpster

at the site (in the southwest corner of the facility), and are disposed of at the U.C.

Davis sanitary landfill.

The U.C. Davis sanitary landfill, located west of the campus near the U.,!_. Davis

has been operating since April 1966. The facility last receivedT,_ _rmit in 'airport,

1978 and has been communicating with the state regarding perml_rene_a!:_,slnce

1981 Operations at the sanitary landfill are maintained i.n_:ii_m_liance_ith
...... and carried out such toappropriate regulations, are In a way as arts_,_p_i_.ectlon of

, .,!ilit_!,= ,.J_,,ii_,.......
human health and the environment. A groundwater mon:_f._!_g sy_m consisting

of six wells is being used to further ensure that,_.no 6_:l;e.af.iaJly hazardous

contaminants migrate off-site. , _,, J_Jt!iIJlfjtiiiiln_:!J!ili_,'

4.1.1.5 U.C. Da isWaste Packaqincl Facility '_iijt_,."._i_:_,,,V I11 _1

'Iii :k _,_!_iI. "_'

Waste management at the LEHR _sthe _s4_il_t_,_,ty of the U.C. Davis EH&S Office.

ha;::ed:_:ht_CatD:_i: LEHRe _;e.,k__a'__, t radioactive, and mixed waste)Is
•

Once waste leaves the,,_EHR s_i_,, _S assumes respons_bllrty for _ts handling,
•_, [!!M_ "di,li:ii_:]....

storage, and ult_mate!i_,ff-_e disposition. U.C. Davis _spermitted as a hazardous
'_jii_:..:;_!iii;:' _.

waste generator,,_,_t.h g_ra_r lD number CAD047120084, and as such is allowed

_l;_z_o '_'stes for up to 90 days prior to oft-site disposition.to accumulate_il i us
Short-term...,:.,sto _I_'gation, and bulking of wastes takes place at the EH&S

Waste _a_ii0g,_..._,.- FaCility located at the main campus in the vicinity of the U.C. Davis
wastewa:_ii{'reatment plant. The facility is a small (less than 1 acre) area shared

with the E'_Ii&_.Sradioactive 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 Manaqe_ent

Hazardous chemical wastes are picked up in one of two small dedicated trucks

owned by. U.C. Davis, and are brought to the Waste Packaging Facility. T_;ucks are

unloaded in front of the main chemical waste storage building, and v_tes are

' lth .....="1nonflammable hazardous wastes This building also hous.e._,_! safe_y..,manuals and• ",!ti ._l_tt_ "iii_,',

equipment (including absorbents, personal protective e_u.lp.,_e_t, spill control
,_.,_ _Jl!'_r ii'" ' "" "

• - . . I_nl. Ii,'",," ." .
equipment, and fire control equipment), as well as _,Haz_t kit, which can be

used to identify unknown chemicals. Wastes are. __'_,,_,_,,_'i_,i_ _,_be floor of the building
, . ., _ 411ilt,1, ,.'.,_lj:.l. -

unt_l they are categorized and sorted. Segreg_ d n_lam_able wastes are stored
• "_i1!!I. "_i. i,t.' .

I It,. '_iJl'II, '_:itil!t

in the chemical waste storage building, whlff r, e   at flammables are stored ,n
. ,I!!L]_jil_. ",,_.

the flammable-waste storage shed. _._:_i_i._tll_f_il[_va_$ble for storage of chemicals

that need to be vented. The bulldiJb,.g h_i_8_ m_ans to prevent an accidental or

uncontrolled spill from getting °utside"}_iJ_r,.lh_tiJ_l_jacentpavement and/or soil.
.,_iit.1, ...

._;. 'i!tJj ", . ,.ti!!i._ .

A Ioo is maintained of _te r_.ptsii!w}_lch identifies the types of wastes and the
,.,_dI! _* _:hbt,_:iH"i"

storage area to be _..Most _a"gtes are stored until a sufficient quantity i!;

accumulated to wa_ran_'i_'ulk_cJ" the contents of several smaller containers into a

larger conta_n_i_su_ly a 5_._allon drum). Some wastes may be sent to off-site
'_l]J_!)i!, ,tt]iti_,,,

hazardous wasti_lli_""" facilities without bulking. Bulking of wastes is done

in °ne"i_"t:_°.,.!:_i:,.... a"_/_s; both areas are paved and protected by roofs or
",,.!',..... :11!;;"

overharlg:_:a_es. During bulking, drums are placed on pallets; four drums are"sil;_!!!;.
bulked on'"a_ii_allet. Wastes are transferred to the drums by hand pumping or

pouring, using 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 adrum is filled, it is closed and labeled with a hazardous
=_

waste label. Pallets of bulked d-ums are moved to a designated storage area to

await off-site disposition.
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The "Hazardous Waste Management Procedures Manual, requires that bulked

hazardous waste (i.e., packaged in drums) be removed from the facility within 90

= days of the accumulation date marked on the hazardous waste label. U.C. Davis has

: approved the use of several off-site facilities to transport, store, treat, land dispose,

incinerate, and reuse hazardous wastes. These facilities, the wastes they treat or

dispose of, and their EPA identification numbers are listed in Appendix C, Table C-3.

Radioactive Waste Manaqement -'#IJlJtntli

- The U.C. Davis Waste Packaging Facility is also used to handle ra, _. A

- Health Physics technician is assigned full time to the packaging ,_portions

of the Waste Packaging Facility used for radioactive the Main

Radioactive Waste Packaging Building, a gara waste Decay

No. 1), 3 trailers (Radwaste Decay Nos. 2 and 3, "eat'ment No. 2), a

covered cement mixer (Radwaste Treatment No. 1' iffice trailer.

Radioactive waste processing at the lity includes dry-waste!

processing, liquid-waste processing, processing, and LSC vial

repackaging '_r_,n.• u ,ji

• Dry-waste processfi_._: dry wastes with half-lives of less than

61 days are sta_._Uin_.qr_r approximately 12 half-lives of the longest-' ,,_ !iljlli,

lived con tUiu . _I_iL_' ta_lna_t in i_ dry-waste container. Decayed wastes are
"%_rI#!it_" ,_,_:_....

examined, fo_i__- di_tswty, and are disposed of as solid waste once the
. Ulu ! liij,

radj_l_!ctii_i_yr_li_es background levels. Dry waste may also be

_ [n_in_l_a__'"_"-,'_""_.''. ,1l!i!_,jilffO_meets a set Of criteria established to limit the effluent

._j!.,.co_en%ra_on by limiting the quantity of radionuclides incinerated At- ,_;il!

... itr. ,fi1._ti__

'"_.,_'_ time, only tritium and carbon-14 materials are incinerated in the

(ai_pus incinerator. Finally, any dry waste that is not appropriate for
decay or on-site incineration is compacted if necessary in the Health=

Physics compactor and shipped off-site for disposal at the U.S. Ecology

site in Richland, Washington.

• Liquid radioactive waste processinq: Liquid wastes readily soluble or

dispersible in water may be released in limited quantities to the sewer.
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The total quantity of radioactive material for campus and medical center
releases combined does not exceed 5curies of tritium, l curi_, of

carbon-14, and 1 curie of all other radionuclides each year, as monitored

by Health Physics. Liquid wastes that may not be disposed of through

sewerage have, historically, been solidified into epoxy-lined drums using
cement and absorbent. Once the cement is set, these drums are sent to

U.S.Ecology in Richland, Washington, for disposal.

, <ii,
• BioloClical radioactive waste processincl. Biological radio_.c.ti_ waste

processing 0nvolves eother 0nclneratlon, following the p_a'_!_duresh!U!q._.,. 07!hT,<

ed for w stes or cka in nto 3 Io . u whi' _'arec_,outlin
dry a , pa g' g i 0-gal _._i_'_il!_,

Iii[I] llla'_;: '''_'

• LSC v0al repackaq0nq: ESt vials are packe_.,l_.to Ii:_'_d 55-gallon drums
,. , ,"_qJl_1_.__.,_:i'.rn,_ll!'ull3iI', q' ,and sent to the Quadrexfacllaty,n Flom,_L_,_,_l£1neratlon. Quadrex,s

. , , , ;_ J:_, , , ,
permitted to  nc nerate a I m te l r   b  llief radioisotopes; LSCv0als
which cannot be accepted at Qu_ex a_ur_ently be0ng handled In the
a . ,._._,,_,_i_,_,._:_!ill_'![_r_,,"_,itr_e_,. -s me lash,on asali other m,xmmii_j,$_,,_,t site (seeSection 4.1.1.3).

k;_:_. "lUiillr,
• '"[i_I;,_., _ttJ]iLI, -

hUh:nMixed Waste Manaqement _Jii_r_.

Until October 1987, th_,_._'l: D_ _te Packaging Facll0ty managed virtually ali
.... •,ili!lI'' _ _I!!q.i_,_'
liquicl raclioact0ve wa_s I_L'_lecay'l_<_asicallya storage operation), solidification (a

_i_ji_!,._iil_T:',.,_..
treatmentproce_w,;_;pn_Iledt_l'sposaltothe sanitarysewersystem,or by sendin

__ X#?,__"_tii!i, "91M@' _ ....... g
wastes off-site_!t_r im_nera_iti_n or disposal. The DOE agreement with EPA in May

1987 force_,.'!;he'_O_-s#_,l,l_ad,oact,vewasted,sposalfacll0t,esused by U.C.Dav,sto

reject _i_!_d ',_aste'_Ij!_mnthe grounds that the facilities were not permitted to
";_:.IZ,,<!i_i"

manage"[ii@_:i_rdouswastes. The off-site incinerator of liquid scintillation wastes,
although p'ei_itted under RCRAto incinerate specific hazardous wastes, can accept
only a few radioisotopes, and thus could not relieve the mixed waste accumulation

problem atU.C. Davis. In addition, in October, EH&Spersonnel became aware that

solidification of mixed wastes is considered a hazardous waste treatment process,

and would require a hazardous waste treatment, storage, and disposal (TSD)facility

permit. U.C. Davis has only a hazardous waste generator permit. The result of this
situation was a backlog of mixed waste containers. These containers were stored
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- without sufficient secondary containment, without segregation of potential

incompatibles, and without labels identifying the hazardous nature of the wastes,
the chemical nature of the wastes, or the initial date of waste accumulation. In

- addition, the wastes were stored on a platform above an unpaved area of the

- facility,

4.1.2 Findingsand Observations

4.1.2,1 Cateqorv I _ _!tttil'
..Ju.,_,:l_!ii_l_,.

None ,,, l"_'_i'_7}!]]'_i]!!i"

4.1.2.2 _C.a.teqoryII ',! I,,_.

,,,

1. Mishandlinq and inappropriate storaqe of active and mixed

wastes. There are a number of deficier Packaging Facility

_ which may result in mishandling :leases of hazardous,
I,

radioactive, and mixed wastes to the
,1 1°

Among the deficiencies obse Packaging Facility are the

following' storage of hazardous ger than 90 days; storage of mixed

wastes longer than 90 d_jis; wastes in the open and without adequate
, ,', ' i1' ,Iii, ,

secondary contain_i_ht; '_lil_i_e..li_te waste segregation and labeling; and

presence oi a c_ulti_(draii_)_,,,_,_,,_tilli,.,,_ tor wastes to enter the U.C. Davis sewage

treatment,ii_li_,!fli"t.,",iiri,.,,..,',i,",' i",i_di_,:,_i,irnii7 the proximity of the Waste, ,Packaging Facliity toa 60-kilo, s_.lt!itati_fl01hcreasesthe likelihood of major fire or explosion.

,nli1 UJil,,, , , ,
W.,_I _lition at the U.C. Davis Waste Packaging Facility actually begins
wl_:_t_lii_!_astesare delivered to the facility, However, accumulation start dates

are as!i_t_ed to be the date that a drum of bulk waste is filled. Wastes in small
containers may be stored at the Packaging Facility for several months prior to

bulking, and thus may actually exceed the 90-day limit before the

accumulation start date is ever noted. In particular, long-term storage of

water reactives and picric acid was noted in the flammable-waste storage

- shed. Unmonitored storage prior to bulking is Gf particular concern, since

waste containers provided by the individual laboratories are not subject to the
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same quality control asthose 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 weil. For many of these wastes, this long-term storage Is
unavoidable due to the lack of available off-site mixed waste treatment and

disposal facilities. However, these mixed wastes are not ali being stored in an

environmentally sound manner, and long-term storage in inadequate
1!!1!''conditions increases the likelihood that a release could occur. '_"

11ilh

Numerous drums of wastes are stored in the open, as dii_i,''_ _,_ in S@_J_ion4.1,1.5. Although none of the drums stored on the unp _(['_i_,a,_. of the

facility were identified as specifically containing LEHt_ll!_astes.,..,.,,,,,, 7tli_[y few could
be statedwith certaintytocontainno LEHR was_es._,_,_l_ir__Jrumswhich,li,l, "_;;',_l![:;' "'_,""
may contain I.EHR wastes are being stored on ,l!!ji_,rfac_'" 'i"_ii,,_hroughwhich any

,, O, i: i

waste releases could permeate, lt ,s poss,J_II_!t_11i_!l_ul_[swhich permeate

through the soils -t the Waste Packagincj'"t_.ili_i" _igrate to Putah Creek,
, , _[ ,%Lh 'liJiir'.

which les about 100 yards south of th_I_ac01_l_l,,Tt_ paved areas of the Waste

Packaging Faclllty, although less._l_ . .,In _he unpaved areas, are stlll

sufficiently porous as to be s'_.p_'ii'o'_iiJl_ermeation by hazardous waste
"_'i'![ ",ttjjr_,.Ii'_jt_. _"iquids.

%1I!l.

Many areas of the.,_ste"._ack.a._mg Facility lacked secondary containment.

Numerous 55-ga_!_n _(l_ms d_._'liquidhazardous wastes were being stored in

unbermed,._cur_ a_as. Also, a number of 5-gallon containers of
__,i111._ '_,,tl.__ii!t,_._,...'_ii]_'_ii::'il' ",,'_i .'!!!{{Ii'

radioacti,_ili§n_lli_mixe'_J_[i_uidwastes were stored with inadequate secondary
conta.jllme_i_!i]_!l_EHR wastes stored in Radwaste Storage and Decay Trailer

N_::,_'wi_e no_:i_[Iprovided w0th sufficient secondary conta0nment. F0nally,the

wa'_';i_'cumulation areas in the main chemical waste storage building were

not pf'o_i_ed with secondary containment. In the event of a spill or leak in an

area lacking secondary containment, there wou_d be no automatic means of

preventing the surface flow of the released liquids to the sewage treatment

plant drains, to other low points on the Waste Packaging Facility site, or off-
site.
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Many wastes at the facility were not properly labeled or seg,egated. Proper

- labeling of wastes is important to ensure that incompatible wastes are

segregated, and that containers are stored in conditions appropriate for the

waste contained. In addition, in the event of an emergency requiring outside

assistance (e.g., fire departments or state spill response teams), proper

labeling assists emergency response personnel in responding rapidly,

efficiently, and correctly to minimize damage, health risk, and environmental

release. Many of the drums of wastes stored in the open were not I as

to their hazardous or chemical nature, nor as to the Init ate of

accumulation, although this is a required part of the U.C. D 'dous

waste management procedures. Wastes which have not

for the most part labeled as to chemical nature. Wastes in areas

are not a_ways labeled, and are not segregated by wastes

are not clearly labeled as to their hazardous _:al makeup.

Finally, hazardous, radioactive, and mixed waste Storage and

_ Decay Trailer No. 3 were poorly labeled bles were not

segregated.
l.

" 1'
The conditions of waste storage orage and Decay Trailer No. 3

were such that quick-res ')nsidered necessary to minimize
=

potential threats to human hea the environment perceived at this

storage area. EH&S p_rnnel i . remedial activities to identify ali the

LEHR wastes in th_tl_iler;;,_. I.ei_te procedures to remove as much waste as
, ,i]R[llu, 'uJi_Ii_L_,"

posslbleto off-sii1_"d!_l_osal,_d to labeland segregateallremaining waste,
"_il i!ii',_" ,_.,

providing all,]_,ppr_tate!,_tbrage conditions.
,njluL'"' !iii"" 'J[ m!llJl

Final t,v,.tt_IO__i_s Waste Packaging Facility is located only 50 feet from a

su_"_tion that services the university. In the event of a substation

fireLi;,_'_lt_'_'_Waste Packaging Factl,ty Is close enough to be at risk of fire' or

explo_i_). Conversely, in the event of a fire or explosion at the Waste
Packaging Facility, the substation may also be adversely affected.

- Subsequent to the on-site Survey, U.C. Davis and the LEHR have taken steps to

correct many of these deficiencies. An action plan submitted to SAN on

November 23, 1987, addresses corrective actions to be taken with respect to

- this finding.
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4.1.2.3 CateqorY III.

None

4.1.2.4 Cateqory iv

1. Improper manacjement of hazardous, radioactive, mixed, and solid,,_waste in
_11t_fL .

the qeneration/accumulation areas at the LEHR facility. Lack _,f. S'_ondary
t ili,,_:*,'

containment, absence of segregation of incompatible wast_,,S,.,irt_uate

labeling, and use of inappropriate containers =n waste ,_it:<..,J_ll,,_6_m_atl°n_t'eas
of wastes could result in the re'i__,fiilb,_zardousused for temporary storage

or radioactive' constituents in the event of a spill,._,_rJi!i_,,_risk_it!_,..individuals,ujtlll,_:_i,'.,,%*'__
' ' _llll: ,_i_i!*,_,.

handling waste containers. ._. I!_ttt_,.%,.,,i_t. --

, Jt!,:, 'i%,  tl,n ,
,;_!_;_,_IW_.:i'ln_ii,U_ , _"at the LEHR ' 'Wastes are generated by virtually every reseae_!!,_B_pn facility,

and are accumulated in each laborato *b_re_pg sSipped to the U.C. Davis

r,_gum;I • "",,"Waste Packaging Facility. Wastes are I_ec[tn sol_d and I_qu_d_orms, _n

_t!j_.f varying sizes, sample bottles,'_'_!_'_tt_"Nra''individual conta=ners including rI,.=,,_WL_jI_,v_,¶_. _:_- =,

of varying sizes, S-gallon p a_},_, caj_,_ry,",,,I;.=,.- :,,,, dry waste boxes, plastic bags,
packages, etc. Wastes are remo_'_, frbm the accumulation areas when a

used _r_>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

accumulation areas at the LEHR were frequently deficient in that secondary
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containment was not provided, separation of incompatible wastes and

materials was not always provided, labeling was poor, and oi: one occasion

. solid wastes were being improperly disposed of.
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4.2 Toxic and Chemical Materials

4.2.1 General Description of Pollution Sources and Controls

This section addresses the acquisition, distribution, and control of the toxic

chemicals and materials present at the Laboratory for Energy-Related Health

Research (LEHR) at the University of California at Davis (U.C. Davis). The focus is on

practices and procedures used by the facility to ensure that toxic materials,, are, _j
stored, used, and controlled in a manner that safeguards against _r_rained

• .:JUIlilitH_t_iii"
releases to the environment. The materials covered are polychlorin.ate'_J"_"i_benyls

Y !iU!l!IT_i., _!!I,.,, • . til "':'lit . "iJ I!

(PCBs), asbestos, pesticides, laboratory reagents, and bulk chenilles {'_dlonu_tdes -

are discussed in Section 4.3.2.2). ' " _ _t!JUJ_in[mii_[i_!_Jiiiir_-,_..

4.2.1.1 Toxlcs Manacjement ,_, 1_!ilit,_,,__,_,!:::'_.
....... 'II' 'h"'UL" '"

i'llJJl[ll;,.,':!ilia,,,.,,.!_,Ilil[_nr,__., "Utb _J"
The overall pol0cy at the LEHR for toxic materia_s_,_,iJg,_n,_rage, and dnsposal Js

;)n_l_ta:_;-,., "_Utln_._,I,,_,Ju_r'cII. .established by the U.C. Davis Office of Envin _alth and Safety (EH&S) and' '_JHi]t'_'iii '_iJ]lti,.
the campus Fore Department. Thns pol0cv!li_Ir_dor_t_y,a_[m_ntstered by laboratory

supervisors and project principal invesf_l_ lance is itored by the
.,,,,. _lll,,,,..._',a'N- comp, mon

EH&S office. "_""' "'""""_!;_l]t,, 'iiii]ti,.
=Htii'_,. =Hit_.

_.j!!i,:_ w"

,lili'i!,.
" _d d,Procuremem: ',,i ._ _ ,_ "_"'it, ....,,, ",t • '%., ,_ U t,, ,....... t,=_ .._I •

l'iiilii" "i!ilu_. r,1 i;"
,,,I_ I.Q' ._{h., ,,: l!ii{"

,,'htiti_' _Hii![i,:_i_r
,,'l, }I_'

Most hazardous subs_ces:_rocu'_ _by the LEHR are laboratory chemicals. Othar

purchased materl.a]_,_jsei_i_'t t_,_:EEHR _nclude janatonal, bu_ld_nq maintenance, and

off_ce suppl_e_a_o_monly'_sed acids, bases, and organic solvents may be obtained

from the _.ajn _l_O_...ntral stores warehouse. Project-specific chemicals are
_I f: - _ii=:v;,

._:_'!_i'"'_::=_ ..{lh;.
_: ... m:.o '.'1 _, . • , ,ordered _ro_gh t_,_£EHR Business Office These orders are made bv mali with theuiU!i!:. ..,r...i!!_. ," " -

order s{__:cl with a request for copies of Material Safety Data Sheets (MSDSs).
",!!'.%,

Personnel _9 place orders by phone are asked to request MSDSs and repeat the

request when the phone order is followed with a written purchase order.

Inventory Control

Chemica_ and radioisotope inventory control at the LEHR is the responsibility of the

laboratory supervisors and the project principal investigators. EH&S requires that
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F

an inventory be maintained for ali the hazardous materials stored at the LEHR. This

inventory, which includes the name, quantity, and the date the material was

received, should be updated at least once a year. Researchers are therefore

required (LEHR, 1986) to examine their stocks c chemicals/radioisotopes and

- dispose of old, outdated, or unnecessary materials. However, several instances were

noted where chemicals had been stored for several years (Room 110A/Building H

213, Room 301/Building H-218, Room 418/Building H-217, and the Decon

Room/Building H-294). Part of this problem involves orphan chemicals th_t are left
when projects end. Generally, projects do not have closeout funding .t_. d!_pose of

. . fa_lJUlJ!J;_i,,!i_i_,i_
chemicals, and new projects rarely need ali the chemicals remal0jng l_i_i_ the

previous project. .,,t,ifiilIU[ !I!}t_ ,,t_,,.

-

[

-_ ,

4.2.1.2 7_,_ic Chemical Storaqe

There are three general classes of hazardous substances stored at the LEHR; reagent

chemicals, maintenance materials, and diesel fuel. Miscellaneous lead materials,

stored on an uncovered pallet, were found in the Cobalt-60 Irradiator field.

Exposure to the elements will eventually cause lead to be leached from these

materials.
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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 Pollutant Health Research Laboratery

(BuildingH-299). In general, the housekeeping was neat and orderlyfj]_nd theLtl.,
shelving units were stable. However, some chemicals were not mark_,.d'i_lth the'JUi_J'i_i_•, "JuIJU_Jlt_._,,,,h
date received and others had been stored in excess of several years J_'li=!_:_,.

elHili_l AfllHI

BuildingH-290.Storagep,obl n,werenotedinboth SOS,

were stored next to acids, however, the bases wer.e_rem'U_l_''_'''''l_dsn"_'i;"lu'°: _"
_!][_,;_,(;:am pus central

stores and this was verified. The floor drain, which td_J_$he'campus sanitary

sewer system, can be a conduit for spilled contamt'__._i]_i_ll_.ll_ shelving in Room 504
• j_t_t _ll!jjI_." 'l_l_J'iP• .',I tn . UUI]!;I'- .

0sbent, not bolted to the wall, and does n.ot _i_v.e _ll,_p or barrier to prevent the
, ,_llh,_,,llli'_r,_,,,i_i"!ilI.solvent containers from fall,ng off. Also, tB_l_ is alIii_-Iiter container of ethyl ether

stored beyond the maximum 1-year (ar_lJ,t_l_ _;tu,rement) retention time. Ethyl
' '_]Ji'-'_wjIJl] ' •

ether can react w_th oxygen _n the t_i,r,t_l#,orm an unstable peroxide which may

explode _fd_sturbed by heat, shock, or t_ntj_.on."
'_tJil_tI.

unt l 1987,bul, et, ial,:ohol, ,e,'o,ene,wheat
,!i]_II_" '"_!ttI!i.'i_li" , .

oil, and chlordane) a_ pc_ibly _'er chemicals were d_spensed from containers

stored at the bull_em_j d_'hsing area in the southwest corner of the site. The

area consisted#i___!i[[[_j_l.w,,,, led.
a._ij_open'_ roofed wooden structure that did not have an

impermea_, b=_,_l_:,,_,, ,,,,,,,,,re detailed discussion, see Section 3.2.2.3.
,,_il!tU_'.'u'_i_k l_jI!t_,,

Mainterl_;_" Materials

Three outdoo'r metal sheds, adjacent to the Shop (Building H-212), are used to store

the materials that support Shop activities and site building maintenance. Petroleum

products (oils and lubricants) are kept in one shed; paints, paint thinner, and

varnishes in another; and caulking materials and hydraulic fluid in a third. The

sheds are old and are not supplied with electricity. Although protected from rain,

the stored materials are essentially exposed to ambient temperature and humidity.

A "111
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The paints especially appear to have been stored for a long time, although there

was no excessive surface deterioration on the containers. Also, the Shop foreman

indicated that materials not in routine use were disposed of periodically as per U.C.

Davis Fire Department regulations.

-_ Diesel Fuel

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

Research Laboratory (east of the emergency generator), is the only stora_,i:tank at

the LEHR Information (tank inventory 4-30-87) on this tank is listed be[d_,;liii_'"'_", jt_,.i! .

. A e Installed 1981 ,,.':iiiI:.1, ,,i:i:I!i_ ''_'"g j : . ..,'

. . .. 'Ji!ii',_.,r_iii!_'......,
• Construction Matertal -- Fiberglass '_JijiStli!,_"_ili:J_:ib','

- • Capacity-- 1,000 Gallons ,_]tlt!_],_iji:,!:,_,,,,,ll,,_J,i, ',_ii_-_.!i_,ili,..,,
i!Jliil,%_',,, "'e Tank Contents-- Diesel Fuel ._ _%__i:i_i:-.:,i',:.

• History of Leaks-- No Leaks 'lt_lI!Ir_T.
,:_ _ "_I,_t"_, '_,,"

" Tightness Testing " 10/20/87'Passed'1(d__l_eived°nthesite)we_'l_[yllllrn,_ :.,J i;-Q Inventory Monitoring--Dipstick, (r_;_xte_nal leak detection)
'  Jtiii "J ti,%.• Inspection Schedule--Annual .,;ilili., _:ii_,, '

• External Protectlon -- S_ng le _.:;,.,_,,, !,;_ ,,_,.,
• Usage--Fuel for the To_i__. P_!I_!_:n '!_ealth Research Lab Emergency

*i;!:ii _, Jh: !!,

Generator :;_i_:,._' _

Normally, the inventory  on'i'i   ng ,_l_thod (dipstick)is not accurate enough to

detect a cont, nual low_olu_e lea_:_:_owever, s,nce this tank is not used to dispense

fuel, the, _ is _nsufficier_i_6_n,t_ turnover to mask such a leak. Also the age of the
,_ ]i_:!.. "_iiiii_. ,_li!iii_'

tank (1981) es_e_ii_ pr6_<lity of a eak.

4.2.1.3 ..:ii_iPoj_chl6_l_ated Biphenyls-" _;_ -- _: ,,,*-- -i:_;i:';_,' ' '

"_:i=i';,_'ii:_,"

There isn6_J_CBelectrical equipment (i.e. equipment containing greater than 500

ppm PCBs)or*l_CB-contaminated (i.e., greater than 50, less than 500 ppm) electrical

= equipment at the LEHR. There are three transformers mounted on concrete pads in

a fenced-in area adjacent to the Shop (Building H-212) and information on these

units is presented in Table 4-1. There are also three pole-mounted transformers,

located just outside the east boundary of the site, which service the Cobalt-60

_ Irradiator Building. The dielectric oil in each of these transformers contains less

4-21



TABLE 4-1

PCB ANALYSIS DATA ON THE LEHR TRANSFORMERS

IrL . ii ii iiii iii . i iii ii ii i ..... i..... i ,

I Serial Number Description PCBs (ppm) Date Analyzed
............... i i ii i i i iii i iiii i

C170696 GE 167 KVA 3,3 1 '1-02-,81
....... i iiilU i i ii ii i

ci70698 GE 167 KVA < 3.0 11-02-81
I iiiI i

....c171s26 GE167KVA 41 11-02-87.l" i,, , ,,,

Source UCD, 1987e .,,,u,,_,+,,
* 'Itlill ,m_': hl_

. "_i!ilili_£_''",,..,,,,,,'..
fi I 'l i _ ,t,1_ !FI. 'ii!mt.

, 'wll f, /:_ii]i_i_,, '.'
'i!l!_l ,'!!th_,.....

,ltTi_. '_J]!ft_!?_,=''.,/",,'.i 'I l' ' i:'ii" i,

_,jilts, 1,%

'J,1ttt!! t!illUnr n ,, ifni,,."
,,_, '_tJt!l]_,.'_"J.,,lJiJtj!!l:;,
%Ir,, "_ll_, "

., lij/l_,. 1i ,t,
Illtt!11;., l'l[Jj]I_, _tiJililC:
:tllli!!_]In,"!_Jlrlk,.'

41' t" : _ ',,ltll_ iii t_ I, '

'_]!_ "qljf.'II,"'il_' "lp"
'iii:t:, _!jii!tl*

i!!ff."!,. _fil_it.
"ii,, :._ 'lljf!!t.

'ui;;i!i'I'
_.*. liitllt., ,_ti,i'._J'

,:ril;!{_' "qT!]!,_,,?',:7[;_'

'1: 7,t% _ti i _* _"

':'li,_l_''_'L; 7t, 'i:!i!!,__ ]!7'l:"

i;ttllf.-,.l,iii__.l,_tlt_li_'i_,1.

' i{ii,I!?ii,!_7{!''

"/:'+!,
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- than 3 ppm PCBs. Ali 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 (Buildtng H-212). EH&S will arrange to have this material analyzed at

- the Environmental Toxicology Laboratory for PCBs.

4.2,1.4 Asbestos

The locations of asbestos-containing materials at the LEHR are given ia_t'h_i'_facility
•:Dii!!l&':l,h:'

Asbestos Survey (UCD, 1980). Table 4-2 list these locations, which we!j_,,s __,a
tested under the direction ofthe U.C. Davis EH&S office. ,,,_ib_ !_il, "Z°tjhlir _i_i'

i"l ' _W h*!.s.
_J,tlll_, .....

_ijii?i!itse!ii!;iits,a_i!!_!ilii it:is!iii ,,i_ iii:Ynicptill

i I

- (approxi,nately 20 feet)covered with asbest( s_l_in__rligas _;gserved adjacent to an

'_ !_ _I ' r_'!iii !"air intake for Room 204 containing the me £!c_]f[_ul_ment for Animal t-lospltal
, ,';,,1_._ i _'_Lil_. , 'l!il!;]°

1. Although the asbestos did not app0_llii_ _l_i',I.It _ill deteriorate with age, and
' , , .r_:, "'lii_ii;t'_lti'.,"_!_I_" ,

could enter the air intake and pose _i;l_s )i_I _tory _reat to building personnel. No_iNil. b ! ,

- , "i' ",',' r ]!!_, ....

removal program is planned at the LEH_,_I'Qr ;_'e remaining lagging material. When
iiil!!,:

necessary, sections of asb_&os-conta nlng materials are removed during

maintenance and repair _t:iii_ratl_, ,,,.;ii__
'_'!_i" t "iiliilF::_'

: " _ *_!!_ * ii

", _2q,.,:!!! ," ,_....

4.2.1.5 Pesticid_,. ;_,iiiiiiill,;!j2"
' " i_1 _',",,',ii i:' _;:: _'_ ,'_:i_r_I< _ _, ::,_I ,:::

! 't,_ _i;i 11 t'
Jl__i_,:',;- ,ii-i,.' .i

fi_ _:_gram at the LEHR is conducted by the U.C. Davis EH&SThe pest N_ageg_' ,i,,,

office, _i:ch'",_es _l_iticides for insect and rodent control. Herbicides are not used

and wee;_i_trol consists of periodically tilling the soil. Pesticides used by EH&S are

stored on t_'_e;'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 oremises before using any chemical in or near a main campus or

LEHRbuilding.
=
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TABLE 4-2

LEHR ASBESTOS INVENTORY

..... ,,, ,, ....... i ii ii i : -- -

Building Room
.. t ......... 1nii 81 I I I III O/ IIIII II IIIIIAnimal Hospital 2 (H-21) 3 1,,, ,,, ,..... -- .... _ ......

303

.............. : 10A
............................ 316...........

: ' J 'Hl(9) ' OO'A ''Anl mal Hospital -21 2 _,,1+'_,, , , , ,,, , , , , , .............. ,...

200B _li!2,'_'
............. 200C _.',;"n!_,:,:_:,

, , , , ,,,, , ,. ,

204 .,hith+ !t,_m.h_" j,tlJlt'

207 tl,,,_,_,l';_'i':....;,
, , , , , ,, .....................

......... i, ,,.,.,'-_!rl__, "'i!F+!,

............... '_ !{ _i::'":;;":.......... ,,,,%. .,,
Jjlnt, Z r,_l__

. ,tYit t " "_I' " . _:;_'..Clinical Pathology (H'}'I 5) ...... ,l_l!_,t_lll_!llli_m_._!b4.33 ........
,1_!_,%ill_,_,-''"'m!M_A -...... '_lJili_. , . ,

,,, "_lIlir,,. '"iii_, 442_i!'a, ' ijiillt, '_L.il_,.. . .... +
Feed Mix (H- ..1o) "lliiiliD,. '"_JI!',. 4,_u .+,,ul_l l+ +J I=

I II II I I III l I / I I I I m ! :% +i__ ILL'III + + II III _ ......

Pathology Lab (H-z 17) ,.;,,l+h,:ti ,,_! t_"_:i_. ";" 418
:,llj]lh].].]l]- '_l +dL I IIIIIIIII II I II • I

Main Office and Lab (H-213) '_._i[i!,.,.":'l!if:"_*_i,i_,_.Ii'., ',,_li_. 104
.............. _';"+' "l:h;t!,.,_ ...........

_++" %!_,I,.............. ',:_i!_,, " _ 105
"i!jI !:,, 112C................ i .... , ........... .

'." i_ 115
........ ,_: ._. _i __. + , ,,

" ,_'.,_, '_.U!i!;. _ ![:J' 1 1 7
_!!'_ + :_:ul_f ,.. i :_:: .................

, i_l_' . ',,_i": :;," 126
_n_ ,m,,,,_ "+':+!_° " '_iil'l IIIIIII IIII IIIIII I I II II I I I I

Shop {_+21_,," ,._. 184a
; m,,. ,_ _u!. _._1!_, _I

Source:
UCD",I_.:_ .+i+i, '+'

"_!ht,_ ,ti]i!;iM,_.,

'::.:i_er)t'at'ionwa_hot readily available on-site. '
't: !%": _.i'

,i; . ,s.
, ++
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- At one time, chlordane was used for flea control in the dog pen areas but there

- were no site records readily available to determine when these applications

stopped. For more details, see Section 3,2.2,3.

4.2.2 Findings and Observations

4.2.2.1 Cateqorv I

None ',_:,

v ._ ,rf.
,. _!I1!! . '{! :!,

4.2.2.2 Cateqory II ,f_,,!,L,', •

None ,; _,.. _,'?!,,
'ii'

,lr "
- 4.2.2.3 Cateqory I!1 ',_',

None <I! i,

4.2,2.4 Cateqory IV . '%;_"* _.!_'i,_tt t,,

1. Improper_storaqe of asbestos. 16_nof loose asbestos (approximately 1

foot) and a section of ndoned (approximately 20 feet) covered with

asbestos lagging wi_'e djacent to an air intake for Room 204

containing the _'ch_.,ical 'd'ipment for Animal Hospital 1, Although the
, q_ii_,%_''" ,,;......

- asbestos d_d,,,_ot a_._;l_ar,,_able, tt wtll detenorate with age and could enter

the air irl,_e _ pos_La respiratory threat to building personnel. The section
_tl,ll,,I!]_';"',1_...._

of as_e.sto_i,:;!_'_,'has been removed s_nce the completion of the on-site,!_lii:'_:i;i,. ,,!!!%

S_ey. ,: ,.:_.,.
I .... . ,_ iJ e

i.:;;, o*
"i[il

2. [mprci_,r,, storage of toxic chemicals. The following examples of improper

chemical storage were observed'

Chemicals are stored beyond their useful shelf life. A 4-1iter container of

ethyl ether in Solvent Storage Room 504 has been stored beyond the 1-

year EH&S-required maximum retention time. Ethyl ether can react with

oxygen in the air to form an unstable peroxide which may explode if
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disturbed by heat, shock, or friction, Also, some chemicals in Room

11OA/Building H-213, Room 301/Bulldlng H-218, Room 41B/Building H-

217, and the Decon Room/Buildlng I-I..294were 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 (hydrochloric

acid) in Room 514/Building H-294, Both sl'tuattons were c_[,,e_¢_edand
verified by team personnel ....... ' "%',,,

' ,'lll!li_i ,i:' °',.,",

..... "qii'!! ,,_1_i::_,

• The floor drain in Acid Storage Room 505, which le_'l_yii_t_!_tj;yto the
sanitary sewer system, is a potential conel_t,_/..t,_r c_P_taminants,

Subsequent to the on-site Survey, the floor _raln '_,_l_!_ea'_d,
'%,, '%,

" ii!
Survey. -

• A 1-gallon can of Robert's I_t_}_ie_Pesticide is improperly stored in the, ,h!t' , ....

Petroleum, O01ar_:::,bubrlca_t ed adjacent to Building H-212 (Shop).

The pest m_geme_t,,#_Og"'"' '";!;"+" '_r:'ranqat the LEHR is conducted by the U C.
_, o, ,a ,,, ,, ,, i, 'o '_ll _'

, _ "4 _ ,_o _ ' _ _ ,

Dav0sEH&&'i_,fr[_t,,'w iclYstores pesticides on the ma0n cam us If left In

the s_.._.th_.i;t_,aa,_!Will deteriorate with age, ncreasing the r sk of
o _: i!i '_ , "i' lo, ,_ _ , ,

cor_t_m0n_nt release. Subsequent to the on-s_te Survey, the pesticide was

, j: i _ ,q "(, _,

3. ImOt_p"er storaqe of lead materials. Miscellaneous lead materials are being

stored'_f_an uncovered pallet in theCobalt-601rradiation Field. Weathering
effects may eventually cause lead to be leached from these materials.

Subsequent to the on-site Survey, the lead was moved to an indoor storage
area.
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1
i 4,3 Radlatlo_._nn

4.3,1 Background Environmental Information

1 Background radiation In the vicinity of the Laboratory for Energy-Related Health
I Research (LEHR)at the University of California at Davis (U.C, Davis), Is composed of

both natural and man-made sources. These sources include cosmic radiation,

I natural radiation from the ground, radionuclides in food, drinking wate_!i_and air,;J}!

and fallout from past atmospheric weapons detonations, The most sig_'I_,cant of

thesesourcesisexposure to the lung from background levelsof i_ ; Tr_:e,;_13rual

average effective dose equivalent (EDE) to humans from n_ 'i_ackgrb_nd
radiation in the United States is 189 milllrem (mrem) ( 1c. _,dose is

detailed in Table 4-3. The estimates in Table 4-3 were deri_,i approach of

the International Commission on Radiological Prote£_! P Reports 26and 30, which allows direct comparison of the d (DE) for different

organs. About one-half of the annual EDE i,t° the inhalation of
radon-222 and its decay products. Prevlousl' ates of the background

dose did not include the radon contri at about 100 mrem/yr

I ,'i i,
EDE, 'iJO "

I !h,
In addition, the U.S.Environmental P Agency (EPA) repolts on a quarterly

, , dt_, , , , ,

basis background direct pen_$?#tlng ra#l_ Ion exposure rates, Jncludlng those from

I cosmic radiation, for seJe_ed Iocatl.o[._ throughout the contlnental United States.
These background dl_e_t 13e#etratimgradiation exposure rates do not measure tile

I contrlbut=on att[:!_utabl'e_;p.._be =nhalatlon of radon-222 and its decay products.The latest ava!ll_,bl_Elata'ate for the 12-month period from October 1985 to

Septemb_r:,l.986.'.,:t_r _ls' period, the EPA reported background direct penetratingradlatl_'p"_xpC_sur'e'_tes equivalent to annual doses of between 134 + 42 mrem DE

in Denv_,i:C_lorado, and 61 ± 55 mr'em DE in Orlando, Florida, The annual dose for
f, I I

I the same I_e!:iod was 63±55 mrem DE in Berkeley, California. The average
measured external gamma exposure rate equivalent to an annual dose at the 22

I locations monitored was 92 ± 39 mrem DE(EPA,1986a, b, 1987).

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

I
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the LEHRat U,C. Davis are given in DOE Order 5480.1A, Chapter ,'._1,as amended on

August 5, 1985 (Vaughan, 1985), These standards _: based on the
recommendations of the ICRPand the National Council on Radiation Protection and

Measurements (NCRP), The amended order also Included the EPA limits for the

_ atmospheric pathway radiation dose received from DOE facilities as contained In 40

CFR61, Subpart H, The DOE dose limit Is 100 mrem/yr EDE(natural background and

medical exposures excluded) for ali pathways to any member of the general public
for a prolonged exposure from normal DOE operations. In addition, as stated, in 40

CFR61, Subpart H, any member of the general public shall not receive a_l!_dlatlon

- dose from the air pathway of greater than 25 mrem/yr to the wh°l_lJ_l_"_7,°r 75
mrem/yr DEto any organ from normal DOEoperations. ",:ji_,

4
4.3.2 General Description o,_Pollution Sourcesand .4_,_.

This section discussesthe LEHR'sdose assessmentsfc_t lic and the
dose models and radioactive releases used in the dl s. A comparison of

each reported dose assessmentof the radiologi :he LEHRwill be made

with the applicable standards. The radioacl controls are discussed in
the appropriate sections for Air (3.1,2 trace Water (3.3,2), and
Groundwater (3.4.2). Radioactive sou land direct penetrating
radiation sources and controls a Sections 4.3.2,2 and 4.3.2,3,

respectively.
.z rJr,.

4.3.2.1 Summa_ of E_su_n. .,,,,_
= ....... ._Tilll_" ' '%]II1,._,lili_i_'

In the 1986 Annual En_j_rn.e_}el Monitoring Report, the LEHR reported that 65
, . .,,_,_llif],,,.%_,....tlill,,t Iii,. ' , ,r!til:!_'

mlcrocurlesof._}_Ylt,ijUm-_,_re released to the on-site leach field (LEHR, 1987b>,

Other than tl_i",'ll_lase'",_,,,-",,,,_u,,,,,- the report states that there were no releases of, ,,,, ,li_! _ ,
rad_onu£,_#n- _t_,,off-siteto a_r,soil, surface water, groundwater, or the campus
sanlta_j_i_ge system from the LEHRfaclllty. The report also stated that there

- were no'_inent perimeter dosimetry values recorded from +he LEHR facility.
Review of t_'i'xJata by the Survey team members did not support these statements

'- (seeSections 3.1,3.2, 3.3, 3.4, and 4.5).

The 1986 Annual Environmental Monitoring Report states that no radionuclides
were released or direct radiation values recorded from the LEHRfacility; therefore

no dose assessmentfor the general public was performed by the LEHR. Interviews
- with site personnel indicated that no routine radiological environmental
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monitoring is performed for air, soil, surface water, or groundwater (see

Sections 3,1.3, 3.2.3, 3.3.3, and 3.4,3, respectively). However, routine perimeter

dosimetry monitoring has been performed since 1985. Review of the latest

quarterly results (April-June 1987) revealed values above background. These data

were not discussed or interpreted in the Annual Environmental Monitoring Report
(see Section 4.3,3).

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

background and medical exposures excluded, for alA pathways to any m_ber of

the public for a prolonged exposure from normal DOE operations. Tb_:_ .,, ,.!usion

made from the LEHR Annual Environmental Monitoring Report is or, i_the
dose to the public from operations at this site was 0 mrem oose 'J'_'_'0s,as

concluded from the Annual Environmental Monitoring Rep( DOE

limit. Review of the data by Survey team members did conclusion

(seeSection 4,3,3), .] .,_,_,

4.3.2.2 Radioactive Sources Inventory Co I.

Radioactive materials are stored at many liar to the LEHR. These

radioactive sources should be stored radioactive material

storage areas. Additionally, these be listed on the radioactive

materials inventory for that facility.
Ib

't'J liln
Areas and rooms at the .I_HR _._ere,_idioactive materials are used or stored are

.,I,1Itl_.,_'_I' "'!!Jt%..lr.,f.I ,]ILli_
posted with the pr°pe_litt1_arq_ngul_;._u slgl!_ltl:'Laboratory work. ,sconducted in fume hood,
where the radionuclid_[l(_ltliJfllc_se levels) are kept behind lead bricks. When not in

" J_J i i;'
use, 'these radioai_i_[es _p_ed in locked rooms. There is also a central storage

area located in_l_l_e1_]ill_alt'60_,,__n,_._. lrradiator Building, which consists of a lead-lined safe

(l°cked).'tl_!i'_i'm'_oi_ints_,,,`,,.,,,."',,,,. ,_.u,,,,,.. of miscellaneous radionuclides are stored in this safe.
A mas,_::'lis_]_f a!l 'i_dioactive materials at the LEHR is kept by the U.C. Davis

Environn_al Health and Safety (EH&S) office. Laboratory supervisors and
principal inv'_igators are responsible for individual project inventories.

The tracking of radioactive materials at the LEHR is accomplished through the U.C.

Davis Radiation Use Authorizations (RUAs). These RUAs list authorized isotopes and

amounts, personnel, locations, experimental use, and conditions or restrictions. The

RUAs are reviewed and approved by the Radiation Safety Officer and Radiation Use

Committee before they become valid. Additionally, a Quarterly Radiation Inventory
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Report is issued for each RUA, listing the current radiation inventory along with any

radionuclides obtained or disposed of during the most recent quarter.

Inspection of records and storage areas indicated that the above procedures were

• being implemented. However, interviews with site personnel revealed the

existence of two 300-curie cobalt-60 sources in a single irradiation unit used to

irradiate, cow udders. These sources are currently in Alaska. They were shipped

there when a researcher left the LEHR to work at the University of Alaska. These

sources were not listed on the radioactive sources inventory and no :uments

could be produced by LEHR, U.C. Davis, or San Francisco Operati (SAN)

personnelto establish ownership or transfer of ownership for the! _!ji_f!i'

" 4.3.2.3 Direct Radiation Sources and Controls """

: The major source of direct radiation at the LEHR is iator. The

irradiator consists ofa 349-curie source of cobal on the roof

of a concrete building in such a manner as to ent irradiation of a

segment of an outdoor field with a 170-curl source strength, and/or the

enclosed room beneath the source. See location of the Cobalt-60

Irradiator.
, ![.
=li/!_.

The Cobalt-60 lrradiator was cons1 e early 1970s. lt was in use on the

outdoor field unt=l October _5. At tl; the dec=slon was made by both the

- LEHR and the SAN to _ do'_'_=,_i_'Cobalt-60 outdoor Irradiator because of a

change =nthe DOE e_B0sur#_:gulde_hes for the publ=c. This dec=s=onwas made after
• , . _':,_:w!=;':I11 ;:!_;:i= ,

- an investlgat_on.=._._,_.th_:J]_N:_!_ealed that no feasible corrective actions would
: . . :,_i_i._....'.!iii, _l_,j!_..=-.._iii!_'

reduce poss=bJ._=-:exB_ures=_ the LEHR boundary below the DOE 25-mrem/yr EDE

_ action lev_L_unh[.,,,:,_,__aued. outdoor use. In January 1986 the LEHR asked for and

was g[_ed'ii!perrH_on by the SAN to use the Cobalt-60 Irradiator for indoor

= _rrad_atrO/_iii_f specimens. As a result, a comprehens=ve operational plan for the

LEHRCoba:i_i6_ Irradiator was instituted in January 1986 to ensure that exposures to

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 Irradiator since 1985. The TLDs measure direct ionizing
=
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- radiation exposures from natural and man-made radioactivity in the air and soil,

from cosmic radiation, and from radioactivity from LEHR operations, The

- measurementsare made to determine if activities of the LEHR are contributing to

the direct penetrating radiation levels in the vicinity of the LEHR,

The TLD locations are shown in Figure 4-3. The TLDs are placed and retrieved on a

quarterly schedule (January-March, April-June, July-September, October-

December). The TLD locations are inspected during the quarter by a health _hysicist
from the U C. Davis Office of EH&S to ensure that the TLDs have not been'!ii_moved

or vandalized The Radiation Detection Company (RDC) is the'"_ei_r and

processing la oratory for the TLDs. RDC is certified and pa:r_,_i_ates :_;,the

Environmental Dosimetry Inter-Comparison Project managed b_i_e,._._i.ronmental

Measurement Laboratory in New York. The latest quar!;._ly rei_i_'_s_:_"(_]_'riI-June
, : , , ii q;i'"'_i:iil__:: "_ 'i_.,

1987) are shown in Table 4-4. Addttlonally, the equtvalent _at,t_i:d!rec_:.penetrattng

radtatlon exposures and resulttng dose equtvalent ,_:_ a pe_s:p-n[._.,e.,an f factor
;.,q_'i.%, ::.!'_, ,

of 0.96 is used to convert from mtlltroentgen (_N) in..,, t_ to._;imrem in tissue] are

individual who resided at the spec fic TLD _#c_:{i_n _'_,.the entire quarter or year,Ii){..'.,, :J{_i_', _';qi!r,

_respectively. This type of information was a"__clO_.d _'r interpreted in the Annual
' ' ' _:::_ :_ ._:I:_ , .qd_ _lm_T, '_

Envtronmental Monttorlng Fleport. _:_i_i_i_ "_:_:_,

The Annual Environmental Monitoring"Re_o_ generated by the LEHR is actually an

Annual Environmental Sum_g.y by the.fi:_inition contained in DOE Order 5484.1.

Interviews with SAN pers_nnef_:revea'l_d.,':,,_:,-":::!_;i_,,:,_,,"that SAN granted the LEHR an exemption
= from preparing an Api_'Qa!,:_Envird_mental Monitoring Report, allowing the LEHR

instead to prePa_!e an_:iAi_ua!,;}nvironmental....., Summary, and an exemption from
monitoring e f.l:.e_en_iTh'_!_emptions were granted under the provisions in DOE

: Order 5484.1. N#_e_eg_greparing an Annual Environmental Summary still requires

a DOE_.f._F_I:_:ty.: t&i'i!#.ummarize' and interpret the levels of radioactive and

nonradeacti_e poli_[i'tants in the environs of DOE sites resulting .from facility

operatiofi_gi_:!n, relation to applicable standards. Additionally, it should be inclusive

- enough to cie_'_rmine the environmental impact of facility operations.
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TABLE 4-4

' LEHR ENVIRONMENTAL DIRECT RADIATION EXPOSURES
-

........... _ ....

_ Direct Radiation Exposure
above background Dose Equivalent to a

mR person (mrem)aTLD
Location .......................

Quarter Yearly Quarter ,,, ,+_,_
(April-June (April-June Yearly ,_!,,!,,

1987) Equivalent 1987) Eq u iv+_le(t_"

Background 0 0 0 ',," .... ' _'
, ,,, i in I i nn I II I

_ -,sz!;'i'_, ,,fi ;+ i"

Control 0 0 0 '+,+++i,,,+_n+....
J ili+_." ' '+: l'l lll I I IIII I I II III I I II I

North 1 12 48 12 ,,_t+]_![J+,,%'++J+i_6
+.+'L"....

East 1 18 72 +:,17 ".+j++!_+;++,...+.,. 9
rl' * +'4i_[Jl'l ':iii:

East 2 3 12 ,,,,_t_+r,_.,.....3 ",'_, 12......... li iii!r-;.
+.,t_+ ++ijl,,m,+_+ .

South 2 3 12 ,,%,,,:_' - I tnh, "",+:_
, , ................... , .... +qt=;.1..........

South 1 4 16_j!i[_!,,"'"+J_ilit_I-_,.'+]++i_,............. +,'!++!+,.i' J 15

- Source' UCD, 1987c ',+,++++.'._+:++++

a This dose equivalent to a person ;eived by an individual who resided
at the specific TLD location for the el r or year, respectively.

.,. %.!!,

,_, '%st,' .,.++!_._,
':'" ' ";!:;i+:_.t!,::++i"

,_iiii!;`'+ .::i_i _.:,..

._, .,_!_i;_,:'"
_i i!!!++! ii :ii" ;,+_'+,

.,;+_t!!ihi:', '+ill!J!!-, .,I!+;_!"

,p+++++- ;;++; ',i;:++:+_``+ ,,P,_+=+i+.+ ';qi,+ '""
':'q% ,i!i+++_t ,

"'+iJjii;i,,,P_+;t_'_i;_J+I+,'
.... , ' +_iij;_!_"+

1;, +,+<

= '+ji++_;t.
., :;i;r "i+++++_.

q, :s "_+.:::+.,. ..,"+;:

++ +,
,+,
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I
4.3,4 Findings and Observations I

4,3,4,1 Cateqory I
+

None i

4,3,4,2 Category II

,',iji_
+,,:,l i

1. Lack of a complete listing radioactive sources, Neither thrill!E,eR, U,C,
...... m ....... _ ' "::,t_ _'_ 'i_

Davis, nor SAN has a complete listing of radioactive sou_:_i(or tH'e!gEHR I

facility. This could result in an Inadvertent release te!;i;_he,,_vironment,

improper disposal, or loss of radioactive material,,,rt ,._ "'+i!!_'......"" !
'JJ!tfr.",_,_i_.., ','

Interviews with site. personnel, revealed tt,i_,._exisf_'_ce.,t,t.ii,'.q, "_f two 300-curie I
cobalt-60 sources in a single Irradlation, t_i, tu_id to ],r_Oadiate cow udders

These sources are currently in Alask:_ _i_l_@!_&
_lli'iIi!i '?""', :;!hipped there when a Iresearcher left the LEHR to wo,_ at _e Ij_j_erslty of Alaska These

, 'l._i![,!it' "_ "h .
sources were not listed on,:tt_& _i_!_ac{ti_e sources nventory and no I

':i '"'!i':'"" 'J ' |documents could be prod_ce_/,i_ _i_e _R, U.C. Day s, or SAN personnel
+ + I;,:: I+ _jI;'i!l . +

to establish ownership or t_sf_;/_f ownership for these sources. This

t " '.ts_tuatlon brlngs,l_.o question', he completeness of the remaining I

radioactive sout%es::_n,.the i_.entory. Additionally, radioactive sources of

this size wo.ulid'be, inclb_fe:_"bn an assets list. However, no complete assets I;,:i;i+ ,._::. "_+_'

list exists fbc.:?t_e"LBHR. After completion of the on-site Survey, an

!:+_'[gn':_ i..... ';'Davis and SAN personnel produced information on I
inves_ _,I'U+;:_I:

the_;:_l!:,:_W.:_:,,:sQ,urces,No documents have been received, but verbal

,.,+':i:¢ommu_]k;ations with site personnel indicate that responsibility for the I,."i" ;; .;ii::,.
",.'-,, so':ercesw;_'stransferred to the Richland Operations Office.

'""" ' I4, 3,4.3 C_it:_qory III

None I

I
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4.3.4.4 Cateqory/V

1, Lack of a comprehensive environmental monitorinq proqram, The lack of a

comprehensive environmental monitoring program at the LEHR precludes

assessmentof 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 MonitorJn_r _Report,
'_mmary.

allowing the LEHR instead to prepare an Annual Environment l_',_,,_iiiii_
This exemption was granted under the provisions tn DOE _11_r_,i_4841.

'_J,Iht,_

However, the exemption does not eliminate the require _onitd#!!6r in.tj

some way assessthe environmental impacts from LEHRop, hough

there is no information to indicate that on-site o_{ acts to the
environment occurred from either past or ere isa lack of

data to support or refute this assumption. Cu N-funded site study

and characterization plan is being imp e"'present phase is a

groundwater and soil sampling progr, d toward investigating

the environmental impact from the waste disposal sites and

past operational practices. ,,1 , i,Li]O ,
 J!?JJli

2. Failure of LEHREnvironmental meet criteria of DOE Order 5484,1.
i I q _ ,

The LEHR AnnualEnvir_j_ental_,_ _,Sur_ary isnotinclusiveenough withrespect
to the criteria of DQ_"Orcl'_l,_.48_Jl_:

,%_' , '!!Jilf_I,/
_Jihj,,,,,.l_IlillIii='_tt il. ,._., [ni,1[_ ,_....

The Annual,_,_gvlto;_Fne_al Monttor,ng Report generated by the LEHR is
.,lh,_lU_U_Ull"_A_al'"J_Jijrn_]!n_,,,,_ttlliiJl_'"

actually._'ltlr,,..,,1,,,,_.,..I_'_ronmental Summary by definition contained ,n DOEg

Order,_4_l!!'_t_t_l_eport is incorrectly titled. Interviews with SAN personnel

iii_iEH' ?? ?swe!!gmtP:?12; H!! ;;t?! !i ?ig P2r?dPAai en:iI

provisions in DOE Order 5484.1. However, the exemption does not eliminate
-

the requirement to monitor or in some way assessthe environmental impacts

from LEHR operations. Assessment of the environmental impact of LEHR

operations isnot possible from review of the Annual Environmental Summary.

DOE Order 5484.1 requires the site to surnmari;:e and interpret the levels of
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radloacttve and nonradioactive pollutants, in its environs, resulting from

factlity operations in relatton to applicable standards, The LEHR facility does

not conduct monitoring of radioactive airborne or liquid effluents.

Additionally, the LEHR does not, as a substitute, calculate radioactive airborne

or liquid effluent releases. Since no releases are measured or calculated, they

cannot be compared to applicable standards, The applicable standards

themselves are not presented in the Environmental Summary. The LEHR has

performed routine TLD monitoring around the Cobalt-60 Irradlator since 1985
but does not discuss, summarize, or interpret the results in th_::!ii_Annual

Environmental Summary. The Annual Environmental Summar_'_N!d be

inclusive enough to determine the environmental i_i__-,!.i:of f_lity

operations Finally, no ambient monitoring is performe_!!l_,,,_{,the LEHR
4 i , , q , _,,!_th ' , •

radlologacal emissions into perspectlve. ./i_f!!_:_, ',,i_!,,.

"_iI itr, ""!i ' _, "
i'lt_ 'Jt ,_,t_ ii_' "'i ' "

'"ti!ih,, '"i!il_,

4n,o,%ill'n,i
•, 'ulUiln,

'i. tr, _ !I.,tri,- IUi,,I.,
','!i!!ii!ii!",,"_W h

:,'ilib,i.,fi!..1

_';II_ii!II,,!,!li,,
,_,iI li

,dJlii_' "4Tq, I ':_' ii"

_iiiill',_;L ',ii" ¢_.,'._

.... 'hiii;ikII , ,_i,.,"
,h iiiU]|"":'" ':_!iII ' I,J!ii"

r 1_ _i_ '_ _-i Li_
_,,_llllt '1 l,',.!ml t

..,liiit,_r ',iti '_j!!!i;-

",..:/:, ,'.:!: .v4.11 l

'_., iti_.
;ili":t,

D
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4.4 Quality Assurance

4.4,1 Environmental Monitoring Program

The Laboratory for Energy-Related Health Research (LEHR) has no routine

environmental monitoring program or a program to monitor site effluents,

The LEHR does perform some thermoluminescent dosimetry (TLD) monitoring at 'the

perimeter of the Cobalt-60 Irradiation Field. The TLD program is contrac_ to the

' " ' ' ' ' ' ' ' " ' i,

_i_if., '_'l,_i_',, 'i'
_, _'_!!Ttr_,.;i#!_,...;:':._,

- The University of California at Davis (U.C, Davis) car_l_ Se_.ge Treatment Plant

routinely analyzes samples of its outfall to meet'_l_llj_t_f_mi_'nts of the National
, % ' _,,l,ili,l,.l!_ili_i!l:l,

.... .UIIII,_. tl,._Pollutant Discharge Elimination System (l_,_,ESt.li_,!_rmii. The plant Quality
, _l_, "'41j_ %J',in,

Assurance (QA) plan (UCD, 1982)was revle_i_ a_ou_iJ acceptable. The QA plan

guidelines for sample collection and an_!!.y,sA_I_itll!;las_ on the Standard Methods for

the Examination of Water and.Wast___yl_i_;_ _L,_,,,,,,,. 1981)and the EPA Methods for

Chemical Analysis of Water and _"_'"J_iJfi='_ia_,t.e_{EPA,1979) reference texts. For
.............. ,_.llit.i_;..

observations covering sample, collected !_y Sewage Treatment Plant personnel,
- refer to Section 3.3.3, Su_e _er..,_i;i ..:_

%j_,, !i!!'O'i'_' _.

An exploratory.,,_,,_u_,,,....,_=,..,_.,,,.,.sl_dYf_lJ_etli_i_ine the presence of radiological and chemical
contaminants,_._Jt_ill._EHR!i_!_ii_'=condu_ted by Rockwell International and the results

: were repoi_ed't_JNT_n"l!l'_'!ili!,i_iiY,l_$tieed and Badger, 1984). Samples were analyzed according
to EPA_i_ia_!_.l: an_i_is":lJ'_iprotocol for volatiles (method 624), semi-volatiles (method!_;!+i_: ,,<,;_, "i'

62S), pi_i_Ds (method 608), and metals (California Wet Extraction Toxic Metals

method).__l':_..O, radiological instruments were calibrated against National Bureau of

Standards (Ni3'S)traceable standards.

A more extensive study, to evaluate the lateral and vertical extent of contamination

in the soil and groundwater at the LEHR, was initiated (June 1987) by Wahler
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Associates of Palo Alto, California. Analyses were subcontracted to TMA/NORCAL

Corporation. The QA manual (Nackford and Herd, 1987) covering these analyses

was reviewed and, If the guidelines presented are followed, the analytical data

generated will have a high probability of being of acceptable quality. For example,

analysts confirm 'that ali control criteria have been met for'a given set of analytical

results, and precision and accuracy performance measurements (spike,, blanks,

splits, method standard, internal standard) normally account for 10 to 20 percent of

•the data points generated by TMA/NORCAL. ,,!,

rbe Survey team observed the water sampling techniques of Wahler A,ssbi_ate_,'_: and

details are presented in the Hydrogeology section (3.4.3). .,.i,,,,'. '. ',.J_l ';" I, I _ •

q,il_'_._I ,-__.

,i tl i i, .

!]_J'rI_,o, ';/: !,.,.4.4.2 Findings and Observations "! , '._1,:',,. .,_'.

4.4.2.1 %i"'_'.
e I

  l!iii ! illlili  iil;iii ii:'i"' lOnecatecloryll ,_4.4.2. i,,";i
"1"! "if _ll _

None ' _;,;.,,_ .
,_,!n,, l'Ji!il'

4.4.2 _ ,.o,=_v,y ,,, .,.,,,:_,. ',,;_i!_,..%,'
,if" *'#j!z,/?_!,"

! _11s,.# I ! _ , '_t ? ' _i:]!i!_t ,h 'ii'

;I'!!l_J_';ii:t,, '1'f_l_.,.:_!i'"
" t'i" "_Id* '_ i; q,,_!! ' i

4.4.2 4 C.ot ec_f_i_I_ll_5_,-

h' .:II;
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4,5 Inacttve Waste Sitesand Releases

4,5,1 General Description of Pollution Sourcesand Controls

This section provides an inventory and description of the _nactive waste sites

associated with the Laboratory for Energy-Related He-31thResearch (LEHR) facility

and with other U,S, Department of Energy (DOE)..sponsored activities that were

conducted by the LEHRbut were located in areas outside the present-day laboratoryf,

facility,, The proper'ty occupied by the LEHR is controlled by the _,rliv_,rsity of
California (U,C,) through a land grant from tile state, and was once use'_l'a_:a:,'landfill.,I _q

' ' S ....... _ ' '" 'f_ for wastesqenerated by the U,C, DavlscamDus, The e Inactlve,,,wast.eburial a eas
- , - , - , ",,/,., ,?'}.,

used by U,C. Davis are also discussed in this section, ',i" i,"", ,':'"'
o,i tll"_'2i i ', -, ,

, , , "i;i!, ",, " , ', ' ,
The Federal regulation that requires evaluation of the pt_te,h_al,,e'n'vlronmental

• n 'dl "_t'l ,' _'l

_ and/or human health impacts associated with inactlv_,_"_,aste._,}esis known as the
Comprehensive Environmental Response, Compeh4_;_ie!,_{a'hdLTability Act (CERCLA)

U_,_,, IS'l_,_',oa_ in scope and authorizesof 1980, CERCLA,also referred to as "Super!q _ '_'" " ''_'''
the U.S,Environrnental Protection Agency i'_'_ 'ii"' :"id'!l_) a_.st_t{e agencies to undertake or

to order study or cleanup when there:,:q_,i,_i?,if#_0ase'orthe substant al threat of a
• ronrflent, Superfund wassubstantlallyrelease of a hazardous substance td"it;he,e'rt:,£ij

. "_!: ' .il ' _,

expanded by the Superfund Amendme_,,ang Reauthorization Act (SARA) of 1986,

Among the changes, SARA'i_bligates Fe__ral facilities to comply with the same

regulations and policies,.a'_:bthec;e,ngi,t;I.e's,Hence, except for certain limited nationali ,_,i _ ' '_ ,¢ l0

security wa0vers, Federal £f_d,lltles _ust investigate their potential pollution sources
and, for those placed'"'_'0::"{'he"N:_tionalPriorities List, the plans for cleanup must

¢'_'_'_''rrence,undergo EPAI_O'l"e'W_nd

_ In respo'dsL4't;_the'_e"Federal regulations, DOE issued Order 5480,14 to address the
' inactive",Weste sites and releases at DOE facilities, The Order presented a phased,

investigat ve'qpproach for the facilities to follow that corresponds to the CERCLA

process, The first step in the process is known as an Installation Assessment, with

the major purpose of identifying the facility's inactive waste sites. At the LEHR,U,C.

Davis did not identify any inactive hazardous waste dl,:posal sites (Foreman, 1986),

_ Consequently, the laboratory requested that it be exen_pt from the remaining

phases outlined in the Order,
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Between 1984 and 1986, DOE was requested to evaluate +thestatus of the contract

with U,C, Davis for the operation of the LEHR, In 1986, DOE officially announced its

Intent to phase out the DOE-sponsored activities at the LEHR by October 1989, As

part of the transition, U,C, Davis has the option of purchasing thE: buildings and

other structures at LEHR (I,e,, the government-owned real property). Given the

possibility that the LEHR may be transferred to U,C, Davis, the San Francisco .
i

Operations Office (SAN)initiated an assessment of the facility to determine the,

appropriate deconLamlnatlon and decommissioning (D&D) effort that _,ould be

required (SAN, 1986). This assessment identified several radioactive w,_steii'i_isposal
,,I,+!'i!t1!!'_,_. ,

areas at the LEHR and areas that are potentially chemically conta.mi'_#_e_;. SAN
, , t t _!! i_'.!,0 +,! *

expanded this assessment to nclude a site characterization stud_++++:,:_'_t+,:::_',,_ason'_j_ng
at the time of the Survey, '"J,!II_.I!II_L_.;,,......,

, "q+!t+l_,"_'+:"
.tt fl + '+t,IL!_I,, #,,++_

111 ,I++,..... +.....0

Concomitantly, the U,C, Davis began investigating past.wast_ll#lj_sal practices that
, , Itll _. ,+i ,:il:i" . ,

occurred at the present-day LEHR facility The campus+Jlil_st (_[_osal activities were

located on the eastern portion of the laboratory,'_i_[_'!;eas_ ' of the main group
lh1. _i]nl,,,

of dog pens, The LEHR acquired permission to _parf_jl;j.t,'s operation on this eastern

, 'i' ; +. ,1%+

the campus was responsl_l_e for W_st# _i.sposal and SAN focused on the western side,_'+i+.',+ ":,+!?.,._:_i_•

of the facility where W,_tes','gene_&t_d by DOE-sponsored activities were disposed

Of ..... "_;._:" , '."."
• li+,a_', ' i _ e .L ;_,

;: ,,., ii +

The assessment _j_'_+l_ermed through SAN and the U C, Davis has resulted in the

compi[atli_n':of a':_-umber of historical memorandums and photographs.

Informat_n',':also has been developed through interviews With former and long-time
U.C. Daviss_ployees, During the Survey, this information was reviewed and

additional interviews were conducted with laboratory personnel, including

scientists and caretakers who worked on LEHR projects in the 1950s and 1960s, Also,

ali of the known or suspected inactive waste sites at the LEHR facility were visited

during the Survey,
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- Generally, the inactive waste sites and releases on the LEHRfacility can be grouped
asfollows',

• Radioactive liquid effluent sites

• Nonradioactive liquid effluent sites
• Radioactive solid waste sites

• Chemical/sanitary solid waste sites

• Spills and other potential releases
• Miscellaneous _i_'!!_,

_ 4.5.1.1 Radioactive Liquid Effluent Sites ,_l]i!Ijl_,. 'J"'J;i_/:i,,.".............. i.!l__ ',it _ q_ "l_:'i'0

.% ':Nit, ,_', ;;', .'_,

Two sites on the LEHR facility have been used for 8t,_._osai::ef radioactive liquid
lilt t:,° °' ;!_*

effluent The one f st e n era __;f _, y, lr plac di op tlonlskno ,, ,,,_,,,_ ,l,_hi_fftreatments stem

and was designed to treat strontium-90-conta_ii_na'_ l,q(Jt_l generated in Animal

Hospital (AI4)..1 (Building H-219). The otR]_i_i,,_sys_'__t, designed for' disposal of

ii;i?i! !i i: !ii:ii!i! iii:ii!
liquid disposal sites In c]e,t'_?l. "_::i_;,_,,..,;:::.,'

Imhoff Treatment.Syste_'nd A_ociated LeachField
,,!::::,_" _ ii', '_',' _,-,!:!:_

A long-term st_'_l_:effects of strontium-90 ingestion and intravenous injection

on a co.te_'_'qf!bea'g[e.dogs was initiated at the LEHRin 1960. A total of 380 beagles

were fed;i:stt_)'Rtium-90diets, and 46 beagles were injected with strontium-90 from

January l_6:],,.until January 1969. The dogs were fed 955.25 r_Ci and injected with
9.32 mCi of s{_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 strontiurn-90, and wastewater from

=_

i
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cleaning out the dog cages. An estimated 200 to 500 gpd of wastewater was

discharged to the Imhoff treatment system from AH-1.,

A schematic of the Imhoff treatment system is shown in Figure 4-5. This system

° utilized the principles of primary sedimentation, aeration, chemical clarification,

and filtration prior to the passage of the wastewater through 5 cubic feet of cation

exchange resin. Treated wastewater from the system was discharged to a leach

field east of the building. .,,ml

I_ii!!?p

• 'L__!j _i:iiii!i'!!_ji:."

The first of the three perimeter tanks was used to settle solids and:._t.he'"_(e, r two
. _ii,_J;_;i:,iiii_,"..[;;_,

were used for both storage and aeration. The wastewater was:_I_n!_umpea,*'lnto
.... H_iJ!T. iii'" ',

Tank 1, 2, or 3 and typtcally handled from this potnt on in batche_ii_i.f.:,_;Qe._.gallons.

- Tanks 1, 2, and 3 were used for aeration, chemical treat_'_r.,and/_i,.,flocculation.

The supernatant was than pumped through a pressl_re f_ili_e_iii'(_'o:n_is:_ingof sand,

activated charcoal, and a cotton filter designed to renege p'_'_icles >5 microns in

s_ze)and an _on exchange resin bed (Goldman, 19_it,,,,,lii_i..::_,.!,!i_...
,,_'.,,,-., ,_,tli.t.,,h "_":"__.:.i_ili!i;i"

The resin bed was comprised of five colur_,._.__',_,_n,.tO_"!'ng'5_!,-cubic feet The columns
. , • m_;,_I,'!,,, '_!i_i,', _i!ll._. '_'::_ .

- contained canisters charged w_th 1 cuN_i_l _.Do_Nex 50 x 8, 20-50 mesh cat_on
. . . l_il_. '_!_!_. _'_'_ "_'

_ resin in sodium form. The supernat_n..._.wa_umped through the columns at a rate

of 1 gal/m_n/square foot of resin (Goldn_ et"_]., 1963).

The resins from the io_.i_cha_., c_!_ns were routinely changed and the spent
.... 'ii_!i_I'' ":_i_!i_;' , • , .

resin d_sposed of at _ty.._:_;_vad_/'}_y Nuclear Engineering Corporatton. The resin
was considered s_en.t_i_'n.,_._i_ activity became constant. The columns were

._ recharged aft_i}i_re_men_i_'only one batch of wastewater if the batch had an

ily._gh _:_ii".... ,_,,unusua _ei_fli_:D, 1987c; UCD, 1950s-1970s).
" ..:i;iii!i[_"_'C;;'_;:ii!!r_,..

i.. ;:_ r.;..", "_°

From the_i,_n bed, the treated effluent entered Tank 4, 5, or 6. These tanks were

__ used for st'b;_i_,_euntil the effluent was discharged to one of two leach fields east of

the group of tanks (Goldman et al., 1963). Approximately 48 hours was required to

_ empty one batch into the leach field (UCD, 1987c).

,p

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

treatment system. The original leach field is located under Room 322 of Building H-

214, as shown in Figure 4-4. This leach field was used prior to the addition of Room
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"J!!!If_.

Source: Goldman, M., et al, 1963
i

SCHEMATIC REPRESENTATION OF FIGURE 4-5

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 H-214, and was used until the system was shut down in 1987

(UCD, 1987c). The newer leach field isa series of gravel-filled trenches. Engineering

drawings showing details of the sul3surface 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 co!_mn and
lil!!_'

after the last ion exchange column for every 1,000 gallons of waste processi_.d (UCD,

1987c). Table 4-5 provides annual data on the volume of waste p'r__d, the
. , ,!:iiti;,:_!: ..,, t !_

strontium-90 activity of the resin column influent, and the actrvft_r 6_iithe et_l_j#ent

discharged to the leach field. Although the average concentrati'o!_i_&t[en.tium-90

- released to the leach field was below the limit of 3 x 10-7 N_I_....mLes_ibtishe'd by U,S.

Nuclear Regulatory Commission regulations (10 CFR 2Q) an_'!i_E'_.'iOrde'r" 5480.1, this
. . 0ii;_i.,...,,i i_!i!_._'._._,"

concentration was occasionally exceeded n Jndlvldual"_. tch '_scharges, reportedly
,_l,_.... "_iiii_. 'i_!_.y'

due to faulty valves that permitted raw waste con'_ii_i_iN_ of'treated batches.

Radionuclides other than strontium-90 h'N_ti_ al_s_r,.be'e'h processed through the

Imhoff system. Between 1982 and ':1_;i,_,i_'_ue_t from an experiment using

plutonium-241 and americium-241 "_a_ r_#'a ta"the system. The estimated total

inventory of these two isotopes enteri'_i_e_i{_'eatment system is provided below.
_ii:"_. ,,:

.... "=::i' ,fl'_ , ,

.........i:::_,:...... d_":_'_'.... ,_/i:,'.al Total Pu-241 Total Am-241Year "":_'" yol ) ci) ( ci)

982,"_ :i;_iiii!!' ."_!_;_"44 0.722 0 083
.I

, -!.I.i , ,-:::_i _"
, _:ii!.]i :_I- _:!{}!if .... iIlilii II i II

".i!i!_,_1£_,. "" 24 0.868 0.053!

":':q_:"- 4 " "_'J:'".,!;i!!::_,. _;_8. " NIA 38 --

".i:!_i:.... ,_ii!: l'ot'_i" >68 39.59 0.136
,, ,

'$_urce' LEHR, 1982, 1983, and 1984

N/A Data Not Available
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TABLE 4.5

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

1987

Decontamination
No of Clarified

Year Batches Total Gallons Waste (mCi)a Effluent_¢L
(uCi)b _!!ilJ!,

":;J; I
II I I I I III I I .....

1960- 16 6,300 4 1__u_,,......,,,...... _ o,_,:_;._v:_TM,

't "" "_E'.'ii_o1961 ' '_'""
,_ !!(_" "_ t ",iii',i.1962 17 8,500 18 ,',,_;" _ ' '_'•!,d:;d° . _l_'r II l II

' 1964 57' 250,800 .,;lliT!f,l__., ";i;j_
' ' " III'le_:_I'Ki;':L "......

t 1965 53' 226,800 83 '_,,_,",....... 2T_:."

J .... 19'66 57 234'900 138 ,Ii% ';_Ji!]"S!:_';::'"_'8a
' 1967 70' 280,706........ 144 "_li!ii]t,..,_;;,.,'!!;_' 389

, _ , , .:'III. ,, , , ,,

1968 55 245,100 ?r_!!!j i! !nr,-!Y_Ji[_:."" 248
1969 30 151,200 ,_li_'_.2_iJtti,i:_,,,...,:_,_lj_,_, 150 _=

III

I' 19'70 35 178,300 ., ""IUI_,0 "iiilii, 91• .... , _. JJ!;¢,,, '=_.i!:. ,,
"l!i!iU!In,. ._ .,,_ 1811 1971 37 192,400 ' :"'" _'"' "iii ii _ ,, _ ,Ul

• _: _.. ";':'*' _:: " ',i'_

1972 37 192,200 '_._._h!!,,;,_,_,'!_.,_J:_llt'_.5

197,_ 37 192,400..'=;][_, ',!ii.,;_..'"'_II,'-,_,,_,.,: -"=!ill!')..... A_ .... 81
I 4 35 182,000 '_LII'_,, "..... 2.46 175,,_......'U/r_,. _= i

"_i=, -' 1.43 3321975 33 171,600 '_'Jii",,

'1 6 31 "_ " _;'- 1.06 61
i_ i Iron i i

1977 26 ,_i'-_,I_i_...00 '_ii!!!_' 0.991 50

1978 10 ...i._iiU_"',r- ,,,52'Og_il;';_'r_;, 0.472,, , 13
1979 _, .=:_i]:,='135_000 0.659 25

I I II "' " "_ : | • 1"II I p

1980 _'$1i_;C. ":_l,li_','.% _., ,,_;.'=7._,000 0.275 22
1981 ,_r:J:_"'...... _:,.:_,,T"':'" _ _iiiii_ _ii!Li,'_6,400 0.165 31 i

1982 .............utji,_., 20,800 0.110 10
•':ii:::::," !'"!_" , ......

"' !L"Io

198_i,=_.' '........._":" _,,,. 20,800 0.078 5.5
iiii

L_" ;iii: N/A "_'ii!!.. 41,600 N/A 31...... :i:_' "_"
ulll i li I

1-"_i!ii;i;" N/A 54,000 N/A 26i i i
, .: _.

1986 ",_il!_-, NIA 20,800 NIA 65
1987 _=_"NIA '15,600 ' NIA " 139.5

Total¢ 710 3,288,800 645.340 ..... 2,.555 _

Source' Owen, 1987(
a. Entering resin columns
b. Discharged to leach field
c. Totals using available data
N/A Data not available.
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For an unknown period of time, a washing machine was located in Building H-214,

and the washwater was directed into Tank 3 of the Imhoff system. The machine was
p

used to launder contaminated clothing, including that from an actinide study using

ytterbium-169.

The Imhoff tanks in Building H-214 are below-grade and lined with concrete that is

covered with a plastic sealant. The total capacity of the tanks is 46,000 gallons.

D_Jring the years of operation, some or all of _l_e tanks filled up wit!l, sludge.
! :'p

According to LEHR personnel, Nuclear Engineering Corporation was con_..racted., to

pump out the sludge on one or two occasions and .to dispose of it 6' f, Lt_., The
, • _ 4.,

laboratory also acquired a tank truck which apparently was u,s_:'toi:!temP'b_arily

= store sludge from the Imhoff tanks to prevent them from overfli_mlg._.J:t.,.is, unclear

whether any of the sludge stored in this tank truck was._!j:_sed":_T,.on t.he LEHR,:_:., ,,,_!_!,,. ";, ,,

facility in the trenches on the southwest corner of the pi'_pe,'_y"mst'ead of being

•transferred back into the Imhoff tanks or to Nuclear E/i;Nt_eer'i'p'g Coiporation.
_"_!!i!ii!:,. ....

'_iiii,1, '"_'_zi4!ii!i'ii_ii!",_

In 1984, estimates were made of the quantil_i_i_gf..,:,. si_'d.ge'_i::_'maining,,,_,in the Imhoff

tanks, and the radioactivity was measured {_ee_,i_d Badger, 1984). Manholes of

on y four tanks could be accessed at tH_:_l:mei_._[_._ollect sludge samples. The results

are presented below' ':';::", '<_:_'"' ':
"_': :. qii!!!t,

Miil,il.

_,_. ,,,, _. 'ii:!ii_':' ,ff.i _ u,.i . , i ,,,,m , ii II , .u_ .u,ii

.... '_".'" _a,x'";' im:ur;n Amount of Radioactivity
Tank Identification,::;!':' , "a __:r...."" al'

,.::;," ..,...c p "1_ tg _ Sludge (%) (mCi)
Ill l III, Ill ' 'Ill"ill :li 'i I'l I J' II I I III "

North Perimete,..' . ,ii;, ,.,.!:ii,.5,027 100 180.2
i • ..... ii |1 i i

...... "'_::_'-':,_,_:::::.!:_a,:""-- _........................ ....
South Perimeter'.:: !:,. 3,928 10 0.7

Tank 3/...,'.,' " 5,200 38 33.9
'"fi:_'= " ............... ....

, ,

- In the spring6f 1987, SAN advised the LEHR to cease ali use ofthe Imhoff treatment

system (Simmons, 1987). Water samples from Tanks 1, 2, and 3, and the south

perimeter tanks were collected in June 1987, following an accidental deionized..

_ water spill where approximately 2,600 gallons of water entered the tanks (UCD,

= 1987f). The samples were analyzed for gross alpha and beta activity; specific

isotopic analyses were not performed. The results indicated gross beta
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contamination in ali the tanks sampled and elevated gross alpha levels in Tank 1

(Owen, 1987c). Organic chemical and/or metal analyses of the sludge or water in

the Imhoff tanks have never been performed.

The 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
i

the leach field remains open. The contents of ali the tanks wereobserv_ and as_i!i:i,

found in 1984, the same four tanks still contained sludge. In additio_T_!hks 1, 2,

and 3 contained liquid and Tanks 4, 5, and 6 were dry. The plastic ant'Na_l._oted

in ali the tanks to be cracked and blistering, leaving the orig' crer.eimlng

exposed. A constant trickle of water (estimated at a rate of 300 noted

entering the sump of the Imhoff system, from one of twc_ll rce of this
'_ j,'

water is unknown; however, LEHR personnel at it may be

groundwater inflow into the drainlines coming fro !lithe'integrity of the
Imhoff treatment system tanks has not been k'_'have no secondary

containment, leak detection, or leak collect
m

b

In addition to processing raaioactivel_ effluent, Building H-214 has

been used to store containers of r_l_ dous wastes. In 1987, SAN
_ii!!!:

learned of this practice and requested:ii _oratory to remove the containers of
_... Jili!_

waste. Conseauentlv, the_N,_stes were"' transported to the U C Davis Waste7 " ,t' %!ill ._. ° '

Packaging Facility on th_imaln c_im.p..u}{see related discussion in Section 4.1).

'_ i/_, ,:!=I_,

Radium-226 Septl_qn_ili_ee_iaqe P_ts,and Leach Line

'_: i*. !,i: ::'_ _"' _i._, ,*

n 1963 a study_N_fl'_il_o the strontium-90 study was initiated at the LEHR This

study LrlN_ive_t in,_ng 246 beagles with various activities of radium-226 from

october':;i!!9_i_" through January 1969 and evaluating the biological effects of this

bone-seekln_.i...radionuclide. The purpose of the radium-226 study was to assist in
scaling the results in beagles to expected risks in humans from the strontium-90

study. During the injection period and for 30 days after injection of the radium-226

was discontinued, the beagles were housed in AH-2. In total, the beagles were

injected with 15.129 mCi of radium-226 and retained as their body burdens

approximately 2.302 mCi (38 percent). They excreted the rest in urine and feces

(Goldman, 1985). Much of the radioactive material is initially excreted in the urine
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and feces of the animals; therefore, a system for processing this waste was designed

and constructed irl 1963.

The location and components of tile radium septic tanks, seepage pits, and leach

line are shown in Figure 4-4. Wastewater exited AH-2 via a pipe network and

' entered either of two septic tanks north of the building. These two septic tanks

operated in parallel. The combined capacity of the septic tanks is 14,400 gallons.

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

gallons. The septic tanks allowed for the settling of solids, and the supern_l_'ant was

discharged to a common line, whictn flowed west to a dlstrlbutlon bo.x, ttte_l to one

of three vertical seepage pits. The vertical seepage pits are ap_r'0::_]_ttely,, 40_ifeet

deep. The construction of these vertical seepage pits is detailed in._19ure:4,6.
,iili_,_. _ :),, ., ,,

Frequent failures of the vertical seepage pits occurred,,, The',t_at.U_e_,..were, the result
"ii t_ _. ¢

of format'on of hair mats wFnich impeded the percolat'[_..of th:e supernatant waste

through the gravel and soil. The hair mats formed't,_!_'._!_s_.!!.,of the transport to the

vertical seepage pits of hair floating on the }!J13_'_RatS;_it.:,ssu:r'i_acein the septic tanks,
Per od cal y, LEHR added sodium hydrox d_i_,,.t.hO;_v._tem to try to d_ssolve the hair

mats. In 1965, a surface we_r was adde_::_:_}_'_',.s.:'e,_ti_tanks to prevent the floating
* _ ,i_' _ _h!!:,! ' !ii,=*

hair from entering the seepage p {_;!':,Adi_i_}'o'na'iiy,: a 9!-foot-long, 14-foot-deep,
, , , "r;i t, '_!j!_!f, , ,

and 3-foot-wide leach 1one was installedJ:_ the same year to Improve percolation of
_. *i;l:iilf_

the deteriorated vertical se_iage pits..T_Is leach line extended from the existing
'*, ', _i'_:'._ ,! '_1_

vertical seepage pits to t_he'sout_._,,, .,..,..'

_i',of,,t_R'e wastewater entering the radium septic tanks,-. Although no monH_o'r'i__' "'"" "'

- seepage pi.ts,,..a;i8 l_&ch lir_"was performed, the calculated throughput to the

" system is !k_e..d?{;_r.,4rfi_:_'.;ibetweenthe total activity of radium-.226 injected into the

beagles,'(_'_i'2,g!mC'i')'-air4dthat retained as their body burdens (2,302 nqCi). This equalsi . .r ,

3,827 mciioi{'r'adium-226 discharged in the waste stream (Goldman, 1985).

'_" i'"'_

An overflow of one of the radiurn-226 septic tanks occurred on Novernber 23, 1985

(Owen, 1986), due to a plastic bone lodging in a sanitary sewer line exiting AH-2.

- The blocked sanitary line, which was interconnected to the septic tanks, caused

sewage to back up into the eastern radium-226 septic tank. The material in the

septic tank was pumped directly into the distribution box leading to the seepage

pits. Water samples from the east and west septic tanks were obtained on
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November 29 and December 3, 1985. The results indicated a level of 0.40 _+0.04

pCi/L in the east tank and 4,5 _+0.2 pCi/L in the west tank of radium-226. The EPA

drinking water standard for radium-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 in AH-2 were labeled,

According to U.C. Davis, one of the septic tanks is empty (Owen, 1987c)_,!;Further
information concerning the plumbing used for radioactive wastewater,:tra.Lr_:sport in

AH-2 is discussed in Section 3.3, "'., ',.

,d!': 'i° _iif,'
i_ . _.

4.5,1,2 Nonradioactive Liquid Effluent Sites " "' ':'".... ",_' ._'l::._v, 4 _1, 0

routed to on-site septic tanks for disposal, prior to tl_'i_!li_l_Hl_'._hookup to the U.C.

_ Davis sewage treatment plant (STP) n 1971. S_x_J_i__j_ptlc tank systems were

r a ' ;_'iii_'i,!:.y_V'qii r 'q
. , . i,::_ J ,'! ';;!it',. '_ :!_, , _ _ . ,

wastes from LEHR activities except for"_i_[_ _[c_lurth-90 and radium-226 projects.

The radium-226 septic tanks were d_l_,rla_e_.num_ers 3A and 3[3.

,. ;_Jil!!I, .
Five of the domestic septic _k syste ._.sare believed to have been disconnected.

- Tank 7, which was repq_.e_l to _e,,_een connected to the lavatory (Room 323) of
,,,,_iil',_° ,,:i!i_,!ii_,•

the ,mhoff Building (_i_)ld[_g H-2T_)', is still considered to be in use. This tank is not

- indicated on any:,_,yail,_'_il_ fac.'il_'typlans but was reported by a LEHR employee to

have existed..,,_ror _ con'_ie_cion to the STP, the septic tanks were filled with sand

- and abandcme_Ji:[:[_ _i_, and the influent and effluent lines were severed and

cappegt:ii!:fhe ;_onn'_ons to the STP were then made at the former connection to
,; i,l, ,.¢.r._

the sep_c',_hk. Any sludges that may have been present in the tanks are not
'i '%

believedto;_a, vebeen pumped out prior to filling the tanks with sand. The past

use and suspected contamination which may have been discharged into each tank

are provided below. Further information on the sources of wastewater disposed of

in these septic tanks is provided in Section 3.3.
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JL. IIIII IIIItll .......... III I II + 57_LlIIIIJ III II IIIIlfll I ,I IIIII + "' III 'L_i ,. ........... i ..... I Iplllllllll I 'li III

l'ank No, Past Use/SuspectedContaminants

..... 1 _erved Main office _indLaboratory, p0?sib,!,eco[2tam,i,[?}l,!l,tsunknown, --iii ii J . [ ii i ii i i i -+

...... 2 Suspected radium..226 contamination due to a backup In the radlumi226 _,eptictank
-svstem; posslble other contaminants unknown,L - i i i i ii i, i l Jt[I J., i .......

4 Served Pathology of'rice and Lab0ra'iory, 'p0ssit':_l'echemical contamination suspec(ect
but unknown,

- 5 " .... served wester, rtion of AF-I.2,b'ellevedto have received sil'ni wast'esonl ,J,____ III: _ " !i[i : ...... :,,, i i t i iJi+_.: ii i iiiii

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

Building, served mechanic:al room in AH-11 possible chemical contamination su,sf)ectecl
but unknown, ...... _i.,i,' _ _.

" j ii1 i i ii ii iiiii ii 1 i iii i i

1 " "{_ervedLaboratory and lavatory in Imho"ff treatrnent s'{/stet'nbuilctlng, Coq_rde,r,_¢t,to be
still in use. ............................... -- , .... ;i,', ',--__ : :: _ • iiii ii ii iii iii •

- ,+ • + + ,q 0

i' ' (+ J '

4,5.1,3 Radioactive Solid Waste Sites .,.',.,',.....,',,,,,
+i ¢ i +,q ld i _1, I

-- iiii 441 I11 t. I ill

i i ii I I ii,

The first use of the LEHRfacility asa radioactive soltd w_ste d,l_p,o_l'slte was In April

- 1956 (Holdstock, 1986), The U,C, Davis was respcih_'ible'f.(k[ this activity and
, 'f, ' i _ '+ ', l

according to U,C,Davis Erlvlronmental Health and _:_Iy,'(I_,R'&S)personnel, disposal
, i _,:_ ,+, +li i " + i,I

of low--evel r+adloactlve waste generated on th&+_+ml_l_,waspermltted through an
:'I ' + l I+ q' '_ + +I ,AEC license Prior to the mld-1950s, radlaa+t ve,,wa.ste from the Unlversity was" " ' i + ,

' l _!' l ' +' _ " li + +

taken to sea for dlsposal (Owen, 1987a_, ln,',i_16,_,,.theState of Callfornla acqu0red
f +II '+ +" "l'l i' _iii ,

authority for permitting, and U,C. Dg'vl+cot_,_'ia,deci+radioactlvewaste disposal under

_ a State permit (No, 134-57), which is a",_,p.e'+i/_', broad-scope license (UCD, 1987c),
The LEHRfacility operated un.der an AEC _'emption and the wastes were handled

.,byU,C, Davis+The lastre,_,drlded re, r_dioactive waste burial on the LEHRfacility
isJuly 1974. " " ', ", i+ +' i+

++ +llll i' +l'm' i+
4 , iii + +,

,l+_" I +_+ ,+ ;1 ,+ ++

,' ..i.t ,+ +, , + '+ ,+, +_

- The wastes we4,/il.+,i_u[;tedin'tr.ehches and holes, the majority of which were located
• '+ '++ +I_ ii'+ ''i+

on the cen,tral p'b.ffion,_f'.the site asshown in Figure 4-8, A total of 68 radioactive
+- waste bu'r,i'a'l"at'eas"l_ve been identified' 19 trenches and 49 holes, The trenches
- weretyp(.{a[I,_'2 feet wide and ranged in length from 33 to 270 feet, Holes were

+ %

usually 4 fee,t_'b,y4 feet. Both types of disposal units were estimated to be between

8and 10 feet deep (Warren, 1985), The procedures in place at the time required

= that a minimum of 4 feet of cover material be placed over the waste (Warren,

1985); however, the waste disposal logs do not address whether these procedures

were routinely followed.
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Of ali the radioactive waste buried at the LEHR, less than half the total volume Is

considered attributable to 'the LEHR. The majority of the waste was generated by

U.C, Davis activities on the main campus, Trenches 15, 16, and 17, which are located

- on the southwest corner of the facility, are believed to contain exclusively LEHR-

generated wastes. Also, the long trenches on the southern border (designated 12,

13, and 14) may have been regularly used for disposal of radioactive wastes

generated by the LEHR, due to thelr location on the portion of the property that

was occupied by the laboratory since the late 1950s, Two trenches, located next to
, q?+;',

the main set of dog pens, have no numerical designation and are be'titeved to

contain radioactive animal carcasses from an experiment that took p!a'_'e'(l_'aa.[al'lyat

+ the Hopland Field Station (see related discussion in Section 4.5..l_i',,_+y.',._hetr'en_hes

and holes located on the mid-portion of the site are believec_;'_:_..C_ain, wastes

generated predominantly by the campus. However, slnce,,_:_e bur+,_,l..slteswere in

use during the operation of the LEHR, it is poss!;!,I t"_"i i i ip
e ,i+:,,_'d!:oa'_:'tive wastes

- generated by the DOE-sponsored experiments were;;;_casi+b.H;ally cls osed of in

these trenches and holes. .....;...,,+:,+,_,.
I_i,,,. r i ,._+ , :: ,

Neltller the form of this waste nor the adec[_r_;, y i_Baci_a'glng at the time of receipt

on the LEHR have been described n'._ail_!_]_'_,..,do_mentatlon. Plastic bags or

cardboard boxes were used to cont_l_i_,so_/_'l:h_'waste (UCD, 1987c), Some of the

- waste was biological (i.e., radioactlvet),_,nt_hlnated animal carcasses). According
-- , ,+ _ + i_i _i I , + ,

to a former U.C. Davis empl_,ee, lt is prO+able that small ttuantltles of chemicals,
such as sclntlllat+on vlals_++wer+.in,clL_ with the waste taken to the radioactive

trenches on the LEHR.;'"i;I"' .:,.. '_ii_.;+"

._.:_:+i_!'. '+(_#'+ .,'+_,:'

Based on avail+_l+'++_ecor+_';:t}_ere is no inventory of the wastes placed n the

trenches. RecoP_i_:_:_,iO;_'._ for the holes, however, and Indicate that they received

26 diffe(i_n't';#adid+_,topes totaling 1.7 Ci. Eight of the radioisotopes have a

relativelyitong half-life and account for13 Ci of the total inventory (Warren 1985)"_ , 1+ ' , ,1

Table 4-6'_i_sents the distribution of these eight isotopes in the 49 holes, along

with those h_'les where the type of radionuclide disposed of is unknown. Each of

the remaining 18 isotopes, after correcting for decay, is present in less than 1-pCi
amounts.
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TABLE 4.6

DISTRIBUTION OF LONG-LIFE RADIONUCLIDES IN THE WASTE HOLES AT THE LEHR
, , , ........... n i i iii i i i ii i i iii iii iii I [ " " ; .... ;

Units (mCi)
Hole No, Date • , ...........................

C.14 H-3 Cs-137 Na-22 U-238 Ra-226 Co-60 CI-36 Unknown
I I I II II I II III I II I I II II I I I II I

Unknown r X

iiiiii ii i ii ii i I ,,, , !,,, ii ! ,, , , ,,, ..... i i ix i2 1956
, , 1I _I' II Iii' Iii I i ' ' ' L 'li = iii i I "

'3 19 1 x, , ,

. I i i i i " "" 4_11 14,q_l

4 Unknown ,_,t,!,1,,,,,, X
III III I IIIlI I I I -- _ .....F -- .....

Unknown , ,,_,i,_,_ %_''_'*, X

.... " ...... , ,}VIIi,VI !!II_ - '11;;= w ''X' ' .......6 Unknown ,'._}li_,_' . !i[]_
I II I I IIII II III I I ii" 1t T ,"Y'I ,al X " I7 Unknown 0[i_]!_"'""_'.....

............... il!l ':11 1 ','ll!;I,8 Unknown ,., ': x

. i I ...... i ii ii J i i ii Jill ii ii i i ii ii ii _ j_ ,!_,._ Illl J

9 1963 "_ij![!l,' !!!i:'',,. '
,, ,............. '. . ii i ,I"lo 19 3 'J ' '" x............. ,,,, ,,,,,, , , i lH

11 1963 . . _ ]_];_. i!!r,'_JJl[][llM[ll]ilf!_"_u"
I I I II III IIII) I I

i iii ii i Hl i i H i i i i

13 1963 _NIIt_,..J [,_, ',i[_[,
- " _ _lltl]Sh " ..........

_,._ %J!fn, ........

15 1963 "l'il[_l, ',1% "' '
16 1964 0,05 fuji/jft,' 'i_Ja_,,..... _)]I_'.L

17 1964 4,oo 'v'
18 1964 1,15 'IIlil_i, '"I'_I,

..... :,_,,, _'qr !!_19 1964 ,,_fj_._,i !!it.,. _.'n!!_' '........,, ,...... ' .,tl;_;t: ........
1964

..... ' l; "/" • "'_'_ " - -

21 1964 0. I_i,],,_I'I][_;i';',_lj_jjjjj _ ..... °,,' . _

22 1965 ,_!i ' U!ili:, ,i,i_,mi_'....... i i u ii i

23 1965"J]lji .,,ii] .......II

,:h_t,, ,, ......

, itJilt ,i'25 ,,'h,' 1965,. 0 01I0_"_ _ I_'h' i i i i i i i i i

' ;u,,_ 0.33 0.01 0.02_'Jtii_i", i J i ii i

28 196_' O,16 0,002 0,02
"1 I I III I II II III I I

29 1968 ' 11,17 10,00 0,05

' ' 1'9 .......30 68 32,20 0,23 X
flu i . .. u. i |iii i

31 1968 18,28 2,21 0,15 0,00
II IIII I I I I I II IIIII [ I I II "1

32 1969 44,77
....... ,,
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. , TABLE 4-6

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

- ' ....... UnitsimCi_,,
Hole No. Date ....... . ..........

[ C-14 H-3 Cs-137 Na-22 U-238 Ra-226 Co-60 CI-36 Unknown
33 1969 27.03

' 969 ..............34 1 32 25 55.28 , ._':,
.......... lUi ml t}]]??, ii i

' -!,!i!!,
35 1970 42.70 26.39 _,_:,.....,_::::

_ , _ l i, , , i n I i i|m i = u

36 1970 45 25 24.90 0.01 _'_q,_;;:il;:_i,• "";wi_: ,

37 1'970 47 94 4.41 _',=!':i_i';:!:""_!_'_" q:iii"• ,.,iM_ _ "ii:. .....li i

97 } ._i!_, ,,_:_'38 1 1 3 32 19.62 ',_,:,_;--',_-
iiii iii i i i L i

,._ilHi] _..... _:i'_'

= 39 1972 32 39 24.45 ,,_fi__ '_.il_,

__ t .'"0_ ' ' ,_!!!_4'_40 1972 30.00 93 ,........._ "--ii_!..v_::.p , .... o

1 Ji',i_;_,"_'"'-__- 41 1972 33. 0 38.85 .ji_";!,. "_i:!'_!,_,ii'" '".:/ _1 i m. _ i

i2 972  s29 44.04 .... .....
II i llll' I l fiji ....... i II

43 1973 35.10 26.00 "_:_:='_........... ".......'_i_, ';_'iiid!]L.!H]!!_!'._
- i llll i i

- 44 1973 60.10 75.00 "_:,,,,:. -,uiiii!,-,
lr i ,_ iii

; H!!i,.".:h "_:=iii_, _!!m',
45 1973 32.55 42.70 _I..........,' %i_:,.

46 1973 45.55 51.96 n:,,._,:i;i;;-._'- ",._u'
.... . -_:.]_.-,vu_mi_ii!_,"_iii_, ' ' ' .... '47 1973 .' _'. _,i.ili!:,.'':_h XHJi!=,]_._. 'ui:!m.

48 974 25.53 45 "qii!',,, .2 5
r." nn

- 49 1974 24.51 83. _ , '_.[i;Ii,

TOTAL ' . 676.37 6_8.'_ii:_i_ 0,26.,_il, 1_32 .0.002 0.02 0.24 0,25 N(A,
• ....

::,'.._ ,":*.v, ...
,_iHH_" "'_ !iii!!,,,_ii!i_i,"

- Source: Warren, 1985 ;,_;_!]:'_, _,. qi::_:_'"!!i!:-. ,,_;_;_"

N/A Not A ppIicab.!_,_!<;.;:."_'iil;i;iiiii'"'..,!!!S:"

":_i!_;_. .:_ii'.:i".4..,,

-= ,::_i:; ,:: ". ....

.._:_;..,_._, ";_;;!.:;_,."_'

i , :i_.. ,_,,:_, -_,,

"._i'_,..,<[iii::'
% • ?,

"i:'.%
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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 tile LEHR. An estimate of the dimensions of the trenches is

provided in Table 4..7. Assuming the trenches were a maximum of 10 feet deep and

that the wastes were covered with 4 feet of native soil, approximately 30,150 cubic

feet were used for waste burial. This volume does not take into account the

possibility that wastes were periodically compacted in the trenches.

A similarlygross estimate of the total waste quantity placed in the b,Ql'_ can be

derived assuming the dimensions of the holes were consistent and..,tl_ail;:_i!_._.Davis
,.'_!_i_:i':, '.,..%

covered the wastes with 4 feet of soil. Given these assumpti_8_', tB_ volu_ of
' ':'i'.i_,, ,,.I!!i

waste placed in the holes is approximately 3,000 cubic feet, or'_1_O_i:i_e_.en.tof the
_fit_: "_;;ii"._

total volume of rad oact ve solid waste buried at the LEHR:_.[i!i42117i',:_,":,2!!:..
"J_!!i,_,i!i!!i_ '_,. "

* q 11. ,':,' _4.5.1.4 Chem,cal and San,taw Solid Waste S,tes ., . .,::,
" ' J. "i t '"i"_ p "

, ,!, ! _,_ _ .,_ ,_.,,,

On the LEHR facll,ty, three areas have been i_,e_rij_]!e_'ii__ !ocations of past landflll,ng
activities for chemical and/or sanitary wast_!n,Tvg_fi,_f _e areas were operated by

..... "_ili,,_,I. 'I_i_'!III,_,'%_. . , -
U.C. Davis, and the third was a practice _:a_[__ the LEHR facility. These areas are

_ IU I I U VV_, "i'!i: i, '_I!_;:!_. '

_"Jiiiil;..

' Na_..,e.. ,,.. uPerator
III . . - II ' . ..Jh_ _,.. _ II I

:_:...._ ;#;!'!_:.,_.'!_ia* ,

,Abandon¢_il_ump St_,_!iil,_ U,C. Davis
.'::!_!;D _._ __i:_ili °

Industrial a_,_,,.SanitaryWaste .C, :_ .._... Pits U . Davis
.... _ _-_-- , _:_'; I_ _m:;,. _ ,,•'_ii,,'.,:,:.'. ' _,!_[_i,..,'i_,r_ii_'
Tr.a,_ F._ "_:ii!_!!__' LEHR facility

Each of._'_i_rea_!!i_,.discussed in the following paragraphs.
_: ::._' _,,, ;, ,_-

Abandoned:D,ump Site

At some period during the late 1940s or early 1950s, portions of the LEHR facility

were used as a dump site by U.C. Davis for general sanitary wastes. According to a

1958 engineering drawing, the dump was located in the vicinity of the present-day

Cobalt-60 Irradiation Field and near the fence on the southern border of the site as
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- TABLE 4-7

ESTIMATED DIMENSIONS OF THE WASTE TRENCHES AT THE LEHR

,,,,, ,, ,,,,, ,,, ,,, ........ - ,,, i,

Assumed Total
Trench Date Width Length Depth of Volume

No. (ft.) (ft.) Waste
(ft.) (cu.ft.)_

..... ................1 Unknown 2 66 6 ,:.,..................... i i ii i ii

2 1957 2 100 6 1";'_2;013=:_:",.
--- 3- " I 195'7 ' 2 I00 6 _14 i:: _ :_i; _,; 2 0 0 ' I I i _: , I.................................... 6

4 1958 2 , 45 ...... i;:i;Jq.....'3:9"6_''_..i, ii i i l luln ii ', _._s 19s8 2 33 j!i:,T

......................................6* 1958 2 123 {_i,':,"_=':'""',..._.".......".::::_.,.:_"" '.:_.::"...........'7;_":'76I:'4 "

..................... ,ii;!!,. 6 _:i!i_!i:""':"'"7 1959 2 123 _ii_,_',, ',:_:_, 1,476
. ,,, . "i!]i!!:_ i i i ii _

_:,,_,:,._.:_i_ ";" 1 8608* 1960 2 ' -' _i_ii!! ,
r .... iii.ii u u i,, i i i i i , i . ....... Jl .... : .

9" 1960 2 I g_i:_,.,-'_!'J!iji_.'_""_" 2,220
......... ...... . 'iii_i_;:. ..... _,,.............

10"' i960 2 jl_5 ,_r_,i '"_i:j!!,6 2,220,!!_!,!:_t:,. _iii!it
i. ii i .;::;: ;; "f. ,-,.,, i ,

I i"' 1961 2 ::_:!:::i,,::::_::.r... ;_i,,., .....',_ t ..... ,_' 6 2,160
i

. ii , i I _ _' n, i .,

i3" 'i 9_59 2 _'J::'" _65 6 3 180
, , ,,,,,,.I , -

_ '.... i4' i 9613" '!' _i.',,. 2 "_:ii!!i.27 5 6 3,300
............ "_!"i", ' ' "'

15 -Unknow, o, "_i'!:,!..2 ,._!'_:' 60 '6 720
£ ..W ' ,:: ',i,',, d,;. ,..

i ,_m%. , i i ,

16 0nkao_n ,,. '_:'i_i:::"" 60 6 720

--- 17 _ Unkno_:::::'" '2' _ " 130 .... 6 ....... !,560
__._ i ........ , I .L_I_ i "] ,, , ,u.,n i

No # ..,:::_'_"k'._ovvh.:',:;.,:::",I 2 40 6 '2,880
_- _u _ , ,,, , . 1.:i-' - ... -.::_' , ,, "i _'

No #.......,. _:_iiii_d_£_,p 12 ..... 30 ........ 6 ' 2,i60" '.,.'ii_ :%,, - ..::= _t ....... . . , , ,

: Total::-'.",' ".:!:". 30,i56
_--,:i:,_.' "'.,}_i:; ':'::?.........

• , .

Sou_:¢t_:,:, Warren, 1985

*Dimensions are uncertain
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depicted in Figure 4-9. A more precise definition of the dump site boundaries was

not available in the background information.

Little is known about the types of wastes disposed of at this dump site, other than

that the wastes were most likely generated by the campus. During the 1940s, an STP

was located adjacent to the suspected dump area and U.C. Davis personnel

speculate that the sludge from this plant was periodically disposed of at this dump.

One report from a former U.C. Davis employee indicates that a dumpst_ full of

bottles of waste chemical reagents froma campus laboratory was disp.Qse_'_of in a

pit in the vicinity of this dump. -._.:.,,
°+mtli!:_,:Yi_. %11' !_

,::I!i__' :!!ii: ";"'

The major change in the area believed to be the dump site has be'__&_!u:ction of

a building housing a cobalt-60 radiation source. In ad_:!$_,, the_:,!2_orthwestern

portion of the area has been covered by asphalt and the rem'_!i_r).._ef_tlnefoundations

of dog pens that were used in the cobalt experimentsY_i_.e rff'$_prity of the Cobalt-
60 Irradiation Field _sopen land that has not bee_iiii__y:_,the......... LEHR. The f_elds, ,.+_-+.+,

occaslonallytllled to reduce weed growth. . ""_;if_r,.%(_:-,

Chemical and Sanitary Waste P_ts '_+J+:,+++++++:+_++i_'_+?t-, "
+m++'..1 +......

+'+.: _ '+:[+{ilo.... 3+" '._+m::,

From 1956 to 1967, U.C. Davis operated''_'_n+_gry waste landfill on the mid-portion
"i!qF,

of the LEHR facility. In th_+ilbackgrou_d%_locumentation, these burial sites are

distinguished from the..+:,_+,+._ioa_.'_";_'e ._i_,_,,_.,_e'tburial areas by referring to th em as,.+!iii!t' ,ii:!!,,

rubbish pits or chemi¢+il;!wa_l_mpits i_+iThewastes were brought to the LEHR from the

U.C. Davis campu_._d _i_sed.:i_)'f in a series of pits that occupied approximately 3

acres in the ge_aii_icini'_y'!_:the two GeriatricsBuildings and the eastern set of "
dog pens (.Hc_!ds{_j_;_i§ .8£_).The pits were oriented east-west, whereas most of the

rad ioa_l_'w_ste':'_ were oriented north-south. A total of 12 pits have been

identifie_:ia_d'their approximate locations are illustrated on Figure 4-10
•+, _:+:!°

+.l, w

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'

- o_!i',
_Jliii;.

Type Annual Quantity (g i:'_..
- %i _ :_o

Petroleum Distillates 250 i!'i
(parts washing) ,"_,......,;_J_i.:,;_

Used Oils 1

Laboratory Chemicals_
III iii I

!,

¢_ "_°

" The petroleum distillates were reportedly allo! porate, the used

oils were applied to roads, and the lab 6als were burned. Open

burning was a routine practice during ,.of this landfill until 1966. In

some instances, reactive chemicals ly combined to ignite a fire. At

other times, various flammable liqu dded to the waste pits to ignite and

accelerate burning. The type_ and/or a of liquids used for this purpose were

not reported (Holdstock, J,98_ii]i,. ,_,,,_ili !: , "_ihi'* ,ii!;'

Since the time the la_:,f.,_l.!;iWas¢lo_'ed ,n 1967, the LEHR expanded ,ts fac, l,t,es to

include two bui[ci_Nis, kN_._l!_ the Geriatrics Buildings, which were constructed on

concrete slab_;!_li[IAl_i,four r_ws of dog pens were built on top of the fill area. A
'ill!'i_,l,_ ,_JI... ,

Dortion a_iSh;elaff_ill r_alns as open land. Gravel has been placed over portions:_i: ' ':_" '_ ' °

of the,,_ea,/._'resuff/ebly from storage of clean gravel or from disposal of gravel

taken ou_J_)':the dog pens.

Trash Pits

According to a former LEHR employee, debris and general trash generated by the

laboratory were placed in small pits located throughout the facility. The specific

location of these pits is unknown, but predominantly they were on the southern
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border and in the southwest corner of the property. Occasionally, nonradioactive

animal carcasses were disposed of in the pits, Feces from thedogs in outdoor pens

were routinely collected, placed in a pit, and covered with lime. Also, the remaining

portions of batches of a chlordane/water mixture or a chlordane/kerosene mixture,

used to control flea infestation on the dogs and in their pens, were believed to be

dumped into these pits. Also, the spent chlordane mixture may have been dumped

inthe dog pens.

' I

,i!,!
4.5 1 5 Spills and Other Potential Releases _:r_:",rF,

' ' 't,i ',. ',
,' _'mt,%, _ J

, , i'; ,',!ii ,,;:,.::'

4,i!J:'!hr. . ::
• '_'q_ _"_' t 4, ,

In th,.'_ background information for the LEHR facility, there _e n,,_ repo_;:s of

chemical spills or accidental releases of Iong-Ilfe radioactive mat_t,_,!_,_O_,e.area,_,..,, of

the laboratory was used on the past for product chemicall_]ge _0d dispensing, '_' t ' hr:"_ _ '

where spills may have occurred. This area is located i_l.the _i_'e_t corner of the

ilhi!ii ii!!ii!ii !i!!i iiii
approximately 10 to 15 years. This area'[_;_!_!_ n_ctive.

.,iiil,,, _,i_il_","J_lti'.,'_]_I.
i_ !_ ":I t,u t

....... _i'ii;',,, '_ lt!ft!,
4.5.1.B M0scellaneous "";!i_. "_

.hlr!,_
°!:; h, ,

On the southwest corn_i_ the __,,!_cility, a tank truck is stored that was used to
,'ihlj" '_JIH_"_ , ,

hold sludge from the_ti_h_.f_,treat_'ent system. U.C. Davis tested the hose Inlet of
, "_i;_,.,,,,_i_'' !_:i_. , . ,

the tank and cg_,f_..rm_,,,.tha},.lt was contaminated w0th strontaum-90 The
, .,_,_l' "_ii!:, _;!;_,_!iii_1

, "' ' i .... i!i' ' 4
concentrat_on.,i_. '"ul!il_,strai#t'um'90,4i_!_,_,..... was reported to be 6.22 x 10- mlcrog rams per g ram

(Pg/g), wi_._, m__!_adiation field approximately five times background, The
inside ,_iP_eii!&nk_ not sampled; therefore, the results of the one sample may';i ;i'q', _'!i::';' "

not be '_'sentative of the entire tank truck according to the report (Owen,

1987d). N6$_ps have been taken to decontaminate the truck and the LEHR has no

future plans to use the tanker. At least one compartment in the truck was noted as

containing liquid.

Another miscellaneous inactive waste site is located along the banks of the levee

adjacent to Putah Creek. In the past, the laboratory disposed of inert materials,
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such as dirt, wood, and concrete debris, along the levee. Reportedly, no hazardous

or radioactive waste was placed along the levee.

4.5.1.7 Off-Site Waste Disposal Areas

i

The LEHR facility was responsible for conducting two experiments on University-

owned property known as the Hopland Field Station, One experiment was

cenducted in 1965 and the other in 1968, both involving radioisotope injections into, I;,_,,

deer and sheep. A total of 60 animals, ali of which were sacrificed, wer,._,s_bjects...._,.,,,;,.:_ in
the experiments. The animals lived 30 days after the radionuclide inje;_t;l;On:_qnthe

1965 project and between 24 hours to 8 days after the injections [_ii_'_i!ii'!968-"'--

The animals' excreta and bedding material were buried at'_!b'_!lil_e,td,.,station.

!i;! iiii!it! :2:i i2?i
,I_, 'ii ', !!ilno' ' ' 111. , II.-. ,i,:,l I_" l _i!, '_'
ii!!i_,,. llif,_,i"'i, !'_' _l !:z,

: The following lists the Isotopes, the t6_a:li_!_j_ _ :y used, and the decay-corrected
oi. ;;ijl;!_evalue as of December 1987 (Owen, l'_J## d_ cay-corrected value is provided as

a conservative estimate of the radioact_v_;=,LnvSfitory possibly disposed of at the field
1_!',

station, assuming that none',_the mate I was metabolized by the animals and
'_ i r' I",_, ,!,_., ,_,IIi , ,,.I '

- instead that ali of the Inv_mtory'_as _rfed

, Iso p,_ : i"' ' ' al,?to !,'_:_'i',, ,,. ,,_rlg_n ua tit Decay-corrected Value
1965 Prol ect,'_i_. ,.,,__,_ ,"

' .... ._s, "_'i:_'_!!i:_'"'"';1_';"_"_!',.ii_ _.omci <i.pci...............

.... '_il,,_:. .... _.0_ci <i pci
Cs-1_ ....0,5 mCl 0,32 mCi "

..... S-35 ............ 4,0 mCi .... < 'i'"'pC'i
..... _,,,, , ........ , ,,

1968"Project

" 1-131 ...... 0,5 mCi ................ < i pCii
...... Cs-137' " 0.5 mCi .............. 013:2'mCl _'

: CS. 1'1' 3 2 ..... 0 I S'''m C _ ......... < I pCi ....

,,± i i un , ..... . .....

4-67



, The radioactive waste disposal procedure at the ttme required that a minimum of 4

feet of cover be placed over the wastes. There are no records of eittler experiment

to substantiate whether this procedure was followed.

In August 1987, personnel from U.C. Davis EH&S visited the Hopland Field Station

and Interviewed a caretaker who was employed at the time the experiments took

place. Two radioactive waste burial areas were Identified during this visit, one

approximately 15 feet by 12 feet and the other 6 feet by 6 feet. Time signs._,Flarking

the disposal areas were found to be deteriorating; therefore, U.C. Davi_,_o_k action

to replace them. The Hopland Field Station continues to be op,_ra{@d,.,i_y the

University, and access to the area Jscontrolled (Owen, 1987b). ,,,:!!!i_" I,i_: '_:,'

4.5.2 Findings and Observations ,,lt_,.J,,I,.,, "'_i;".
'_illr: t,,_,;,,,, .,.

',' H, , : "1t4. ::),Z,/ La_eqory I _l!lr_l .,
e,_t'! _;i' _ljpi_ 'j"

,,_. '_tijil_,.' -,_,Jlilit!i:lilIi'I,
_J"H',UI_. i;J{ill,:, °_"'_,_"

None . ;_i,_I_,,l_li_',.,
:i311'I'%,, %11'
'li!ii ! iji!I_, ri'lUi!ri_+.

4.5.2.2 CatecJor_ . _d;ili_li!iSijl!ttti_' 'Uil!iln,"
"Jihl',, 'i_j_J!r,,
"%r., '_uliit_,

"i'ili._il ' i_iNone 'iii' '
__llj.!!l',

...... '4.5.2 _ Late qory I_l ,,i,:' ._ii_, ,_.."" " " - ' , llJ_ _;,III;I _,!!i

_:I:_ -l_!:__
_i;_i!_t,,!i!IL_I" :,']',

1. Potential gr,_dv_iii_r ¢_tamination from radioactive and chemical/sanitary
" iii 'J....._ ii .' _Ir '_" ............

waste bullet s_. GrOUndwater may potentially be contaminated as a result
";UiJlilflu._lll_{_l)_ii,,J , !II,,_,_.......

of ap..B  x,r .'a@]y',mrad,oact,veandchem,callsan,tarywastebur,als,tesatthe
L_HR facility, :_itional areas of unknown acreage have been used as general

trae_'mp sites whlch may also contaln toxlc substances and pose a threat to

groun_'_,,ter,

The radioactive and chemical/sanitary waste burial slres, which include unlined

trenches, holes, and pits, are located on the southern border and mid-portion

of the present-day laboratory property. The disposal sites are approximately

10 feet deep and are covered with native soil and gravel that was used (or

intended to be used) in the dog pens at the LEHR. The number of burial sites
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and the general waste type buried, based on existing records and Survey

interviews with past and present LEHR/tJ,C,Davis employees, are presented
below',

, ,............................... ,..... j,, • ..... , +

Waste Type
Number

Description Identified Radioactive Chemical Sanitary
............. _ ........ i i i i ,,,],, , , i, LJ iii iii i iltll i

Trenches 19 X

Holes 49 X f:"
_ __. ............ __

Pits 12 X
j- t . ' i

Jl__ tj. [ IllI I I . IIII LJ_ I_[_, +;qii:,Jll..;,,.:,,'l'v ' _ ', ._ _; *,TOTA L 80 ,_,_,+ , ':
+; i f:+ ,i..,+, +i,+

'i ++ + i, * ,,,I +i'

+ , , ,,.++;t_,.+t (41 !,

- In addition to these 80 known sates,a portion of the!+l_g:_R,,facli1._).,wasused in
'4+:+, +..,, +',+ ,+'+ , +;_' ,i._ +, ,

the 1940s and possibly in the early 1950s as a g,_,neral,+++t;ash,/.<_mpsite by the
, +is+++_++ '+'_ ,

U.C Davs The exact location and acreage Irlvolvi+_+T+nthlS,,earlydump site are

unknown, but generally the dump was fig __li!l_!;!+_el,ar'ea o'f the Cobalt_60'_'i_'_l_'_'_''_::' '_'_' '
Irradiation Field and on the southern ._or_i L(.,_I_Q, there are some reports of

- ,,_'i+l +!!r. "I j++

.... +++;i ++::+',, +_, ,re Uz.ld the southern end of thesmall trash pits placed indlscrlmlna" '_+_ '+_'
" *"._.!+_:_,., _:;'+i;+if +V+

laboratory that were used for f+ca'++iW+:._+,s']',+,me animal carcasses,and possibly

the residue from a chlordane}wa,ter',,_'_:, cP ordane/kerosene mixture used to
• ' _i:_i ,_, 1_1;,!_

" control fleas on the dogs and In the_jt,,,_pefls.
+, qlPl.

41]+:+'% *k I

,, _ 'IS+

,la +, :+ +i*++ ,+1 4_+

Inventories of thq_,!++_Jioa+tl.ye.W'.a+tes..+++,, .: disposed of on the LEHR between 1956
and 1974 are r_+rp.9+l+te. _'slng the reported dtmenslons of the waste

trenches aod!++holesi'i_e,,:_g_imatedtotal radioactive waste volume is 30,150
, '_'_'_ ,;_,,. ,, ,_ .,,' ....

- cubic fee'_:'i:ttea_rds of'_he types and quantity of radloacttvlty were malntalned

for the49 h61_'_;;'_l'ch comprise only 10percent of the total radioactive waste

v#l'l_:_ei !These'.'+i'ecordsindicate that 26 different radioisotopes were buried in

-the'.ih'6,1'es,totaling 1.7 curies, Eigl_t of the isotopes l_ave a sufficiently long
,, '_

half-li'fe",,that they would be expected to stJll be present, At the time of

disposal, these eight isotopes represented 1.3 curies of the total inventory
buried on the site,

A _r_
• _, - _.,_ _



Recordsof the chemical wastes disposed of at the LEHRIn the 12 Identified pits

are slmilarly 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, _cording
to U,C, Davis reports, the total waste volume buried In the 12 pi,tS,i_!i_a20,000

cublc feet, , ", ,,,
'l !:%

Past methods used for radioactive and chemical waste di! t_e LEHR

afford no substantial protection to shallow gro l,,,waste sites
ii'

were unlined and covered with 2 to 4 feet of n r gravel, The

disposal of bulk liquids directly into these pits co ntlal source of

groundwater contamination, Furthe ali' percolation and
infiltration may enhance leachate get solid wastes disposed
of in these sites and contribute to of contaminants to the

groundwater, ,.1 1, -
'lfit,',',, I"

'i:,H'
_iqi!,,

During the Sampling and Analysis''_ f the Survey, soil gas samples will be

collected from the vicll_i[_/ of th_ 1 its and analyzed for volatile organic
. ,¢..., '_Ln'.,It#..4_,i_, . , , ..... , .

compounas as ap_'_imolca_Tr,_,_'cnemlcai waste contamination Also, "', ! 'ql ,# i ,
,. ,i{iLli' 'Ill !: *j,

groundwater sa_les,_ill b6"collected from existlng monitoring wells and
-- -- _i_ii_1'.!_ili01i' ,._..

analyzed ts, ii,_l.ete_i_in,e'_:t'hepresence of radioactive and/or chemical

contamini_foQ,'iil ',i_.,'
,i _ !i_',a'l'i iiji', _.,

2. P.o_'t_t!'a,! sur{,&:c._e,sotl____.__co.__nta__.__l_n_at__!on____from__an__a_b.a__n.d_or_e__d__du_m.p_.An
aba_id'@_eddump located in the Cobalt-60 Irradiation Field may be a potential

source',o._,surfacesoil 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 1940sasa dump site by U,C,

Davis for waste generated by the camp_,_s, The extent of the landfill is

unknown, but according to notes on a 1958 engineering drawing, the area
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. included the present-day Cobalt-60 Irradiation Field and some of the southerrl

border, One report froma former U,C, Davis employee suggests thatatrash

dumpster filled with waste chemical bottles from a campus laboratory was

" disposed of at this dump site, Also, U.C. Davis personnel speculate that sludge

- from tile old STPmay have been disposed of at this dump. Menqbers of tile

Survey team observed broken glass, bottle caps, and a bottle on the surface of
_. the Cobalt-60 Irradiation Field, ali of which are indications of a burial site,

Periodic tilling to reduce weed growth may be a contributing,:!#ctor to
, _,l I

possible surface exposure of wastes potentially buried at this site .... ,.,...,

During the Sampling and Analysis phase of the Survey, sur'!,a¢.e'sojt!_amples,_vlll
='f' ',' L"

be collected from the Cobalt-60 Irradiation Field and analy_i_4d:'_e,termine
, , ,il, , , "4i',,, "

whether contarnlnants are present. Also, soil gas sarr_:_;w.lll 5e,6,ollected and

analyzed for volatt e organic compounds asan indicai_0!r,'_?:,if_r_h'er'"" '- " subsurface

burial of wastes. ',,i_ri',;,'., ,,,
[ :11Ui: ' ,_ #, !

%_I{!",I!!!?,q_",, '
, , l_i' rf'li_[ , i_'_ , ,

3, Potential groundwater contamlnatioo _m I_l_£tl(,e'llquld waste disposal
_,!l!!iuf •, ,_ : e

_ sites. The Ii-nt_off tanks, the radlum-2_._!!_,ptls,_i_nl_._,and the inactive domestic

septic tanks and associated each _let'_!la_i_,':pot_nl:al sources of groundwater• , _:',tt i i: i 'i ! h'_

contamination wlth strontlum_0, r_#i.um, chemical and other radlologlcal
'r ,. fil_+!_

substances, ',' ',, _'
, _iiii!I,_llr;', ,

The Imhoff tanks.'a'hd ii_bl.iLt#_-½26septic tanks contain sludge that is
.... ,. , , "L!!_ ,' ,

radloactlvely co.n'tgmJnlated,_,,,... __ ',.The sludge In the Imhoff tanks may contaln
strontiurn-.9,Q;:.p.lu't:En:ium_'41,americium-241, and ytterbium-169 from past

- discharg_,_tb t!_,¢treat,rnent system, In addition, the Imhoff Building was used

asa starag_i_._a" _:rcontainers of radioactive and hazardous chemical wasl:es
: g,e _'a_,edthfo._ghouttheLEHR. Spills rnay have occurred at this storage area

atldila¢'c'i'clentally entered the Imhoff tanks. This could result in a "mixed"

waste',,(i.,,e., waste containing both hazardous chemical and radioactive

substances), and would constitute an additional concern for U.C. Davis and

DOE regarding disposal of tile wastes once the decontaminal:ion and

decommissioning (D&D) efforts at the LEHR are under way. Furthermore,

these chemical and radioactive substances may have been discharged to the

leach field east of the Imhoff Building and may leach hazardous constituei_ts

_ to the groundwater. An accident in June 1987 resulted in up to 3,000 gallons

I
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of delonized water being discharged Inside the Imhoff Building, Some of this
water entered the subsurface tank,'_, and may have introduced other

contaminants from tile Imhoff Building floor to the tanks. Wastes In the

imhoff system have never been analyzed for nonradioactive (chemical)
constituents.

Although tile deliberate discharge to the Imhoff treatment system has c,.,ased,

substances may still be discharged to the leach field, A trickle of wate&from an

unknown source still enters tile sump of the Imhoff system at a ra,_,elSf_Imated
at approximately 300 gal/day. Fluctuations in water level iB,the'_t_;_._,s are

noted to occur during periods of heavy rainfall, S_,__ter, '_ich

accumulates around the building on the northwest side, may,iil_i_:ti_fil,trate to
_'il!!?,, _',,%,

the tanks, No leak-testing of the tanks has ever beem_,_fme_,,;in.or have any
_r, _*'i',j,_', *v'

massbalances on the overall system been calcula_d, :_i_i"_'i_i'e_;jntegrityof the
*_,,,'lJim_.,ii,W, "._

system _snot known, ,_tl ',,i,.

The radium septic tanks, seepage pitg a_,_,.le_i_,,, line received an estimated
, 11111,;l,.,fill...1'_t _"I0'_, "'_imf,

3,827 mCI of radium-226, "This rad:_lt_,T22_i;"ac_ivltyil!_was released to the" ,, ii_,_!i liI,_,
subsurface soil and therefor_l,_i_,l,t_itt_ll_le""'" source of groundwater
contamination. '_i,t,. .,,i,.:_.

1!!!: _ _ ,'ii t,
' _lq'

ri,_e._ _
% !_I,,_. I l !,, 1_!b , , :[ , ,

The domestic septic tafi_.recelve_ Ill_uld discharges from 'the laboratories at, _i_i_:,, !, ,i,_,

the LEHR until tlq_¥_vere'.._._,_e_ted to the U.C. Davis STP In 1971. These
' _',i _ , • ], I _ , ,

discharges may I_e In,_tude__:[_emlcaland radioactive substances, which then

would haveili_,_scha._._¢qt,,r_'subsurface leach fields. Septic Tank Number 7,
located e_ o!,_e I_botff Building, may still be in operation for wastes from

the J_,vato_!_!_ _h_'lmhoff Buld ng. Athough ali other septic tanks are
,,',:i'_,_,, ', ';i;:,:;,.....

b,el!_v'e_',_ohav_,been severed and filled with sand, sludges posslbly remaln In

.hese,:t,,tnks. The sludges have never been sampled for chemical or radioactive

subst_'r_'es. If present, the slud.gesrepresent a possible source of groundwater

contamination should the integrity of the tanks be poor.
-

4.5.2.4 Category IV
z

None

4-72



REFERENCES

Anlab Analytical Laboratory, 1985. Report # 100891 on U.C. Davis Wastewater
Treatment Plant Sludge Analysis, January 21, Sacramento, California.

APHA (American Public Health Association), 1981. Standard Methods for the
- Examination of Water and Wastewater, American Public Health Association,

Washington, D.C.

Bureau of National Affairs, Inc., 1986. "Section 107 Attainment Status
Designations," Environment.Reporter, Washington, D.C. ,_.

California Administrative Code, 1986. Waste Extraction Test, Title 22, S_:._J,,_j_ii_:_',.'i_ia_66700

" California Department of Water Resources, 1980. Map - Lines of of
Water in Wells in Lower Sacramento Valley and San Joaquin ing, 19

California Department of Water Resources, Central Primary
Computations of Gage Heights and Discharge, Station Fork
Putah Creek Near Davis, Unpublished Data, October.,1! January 1987,
Sacramento, California. °JJJjT_if_ •

"M!_,

California ",.'_ _esources Board, 1987. California , Summary of 1986
Air Quality Data, Gaseous and Particulate _ XVIII, California Air

Resources Board, Sacramento, California. _.!i
'_li

DOI (U.S. Department of the Interior), , Mid,-Pacific Region,
- 1973. Solano Project, California, I 55, Sacramento, California,

December. !_:,:.
':_!:i:

EPA (U.S. Environmental P 1979. EPA Methods for Chemical
Analysis of Water and 20, U.S. Environmental Protection
Agency, Cincinnati olnio.::_,.',, .._i!!_.- _ .,t!i!_.;_" _r,"i!i_i_''

EPA (U.S. Environmen_ Pr_[ecti gency), 1986a. Environmental Radiation Data'
RepoQ 44-45, Octobe_i_ii_t=_-M_ch. 1986, EPA 520/5-8_-018, U.S. Environmental
P,otect_on A e .._, n ._. , Alabama.g _ _ __, i_

• ",:_:r, ,._t]!.t ....
EPA (U.S. Env_ri_m._!_fotect_on Agency), 1986b. Environmental Radiation Data:
Report 4_!!_l_.ril _5-Ju_e 1986, EPA 52015-87-O06,lJ-.-S.-E-nv_nmental Protection
Ag en c_iiMo r_g o m_.,_ Alabama.

__!i!i!ii-..._i_ii_

EPA (U.S'i_!E_vironmental Protection Agency), 1986c. Federal Reqister, Vol. 51, No.
189, September, 1986, Office of the Federal Register, I_ational Archives and Records
Administrati_h, Washington, D.C.

EPA (U.S. Environmental Protection Agency), 1987. Environmental Radiation Data'
Report 4._._27,EPA 520/5-87-006, U.S. Environmental Protection Agency, Washington,
D.C.

_- Foreman, C.J., 1985. "Facility Security and Safety Plan for Dilute Critical Surety
.M.ater!al," Prepared for the U.S. Army Medical Bioenclineerinq Research and
Development Laboratory by the Laboratory, Davis, California.

- RF-1



Foreman, C.J., 1986. Letter to H. Carwell, SAN, Re' DOE Order 5480.14,
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
Program, April 24, Office of Environmental Health and Safety, University of
California at Davis, Davis, California.

George S. Nolte and Associates, 1983. Project Report, Wastewater Reclamation and
Treatment Facilities, July 15, Sacramento, California.

Goldman, M., 1963. Memorandum to F. Cooper Regarding AEC Project Waste
Disposal, LEHR at U.C. Davis, Davis, California.

Goldman, M., 1985. Memorandum to File Regarding Radioactive Waste_'[_ventory
at LEHR, LEHR at U.C. Davis, Davis, California. "" ":_"

ov._!:: !:_o

Holzworth, G.C., 1972. Mixinq He[qhts_iJi_!_ _leeds and Potential for Urban Air
Pollution Throughout the Conti.cjO_!us t_ij_ed States, Publication AP-101, U.S.
Environmental Protection Agency,'Res_ir_h T_angle Park, North Carolina.

_(_RP_lrgtaemnoati_r_als, _io ical Protection), 1977. ICRP Publication

ICRP (International C_"mi_i_n pn_adiological Protection), 1978. ICRP Publication
30, Pergamon Press, Ox_, E_:l:and.

Koblik, W., 1_..,_umb__ Plan and Det_:ils, LEHR Imhoff and LEHR Animal
Hospital 2, F_le'_!_i_J_11_, Sheet M-2 of 30, Sacramento, California.

Koehle_!_i_'_.A]_ii!1987_[_.California State Water ResourcesControl Board, Discharger
Self-M__iflg Reports, September, October, November, Davis, California.

LEHR (Lab_._tory for Energy-Related Health Research) 1982. Environmental
Monitoring Report, Calendar Year 1982, DE-AM03-76SF00472, University of
California at Davis, Davis, California.

LEHR (Laboratory for Energy-Related Health Research), 1983. Environmental
Monitorinq Report, Calendar Year 1983, University of California at Davis, Davis,
California.

RF-2
=



LEHR (Laboratory for Energy-Related Health Research), 1984. Environmental
Monitorinq Report_ Calendar Year 1984, University of California at Davis, Davis,

- California. '
=

LEHR (Laboratory for Energy-Related Health Research), 1986. IHER Safety Manual,
University of California at Davis, Office of Environmental Healtl_ and safety, Davis,
California.

LEHR (Laboratory for Energy-Related Health Research), 1987a. Annual Report, Fiscal
Year 1985, Prepared by the Laboratory for Energy-Related Health Research Under
Contract DE-AC03-76F00472 for U.S. Department of Energy, Davis, California.

Q

LEHR (Laboratory for Energy-Related Health Research), 1987b. Envir_!;3mental

Monitorinq Report_ Calend.ar Y.ear 1986, Department of Energ_j!_ie''.....ratingContractor, University of California at Davis, Davis, California. -'_'_ii

Myrick, T.E., B.A. Berven, and F.F. Haywood, 1983. Health Ph_i ! Physics
- Society, Vol. 45, No. 3, New York, September. ..,,..o

,,

Nackord, S.F., and R. Herd, 1987. TMA/NORCAI Cor Assurance
Manual for Environmental Services Proqrams, QAM L Corporation,
RicBrnond, California. ':"'

NOAA (National Oceanic and Atmospheric at'_'on), 1985. Local
Climatoioqical Data_ 1985 LSacramento 198-0963, National
Climatic Data Center, Ashevit_e, c.

Owen, C., 1985. Radioactive Effluen planned Releases Report
for 1984, Radiation Safety Officer nmental Health and Safety,
University of California at Davis, nta.

Owen, C., 1986. "Event ReD.ort: Ra Tank Overflow at LEHR,"Letter from
Radiation. Safety Officer,. O_il_._._,_of Envj. tmental Health and Safety, University of
California at Davis, u_a_,!.s,C_i_forn,_ to P. Hill, U.S. Department of Energy

= Environmental Safety _i_Quali!t_ii_'rance Division, January 16.
'_i!_.... _iii_"

Owen,. C., 1987a.. .:_.N°_'_bm,t_tervlew..l_,.._"_ wtth F Cooper,. July. 24, Rad0atton.. Safet.yOfftcer, Offoce _ ._!ro__[ Health and Safety, Unovers_ty of Caloforn_a at Dav0s,

Owen, C._!i]_76'!_iiiii_em_ to File Regarding D&D Historical Notes, July 7, Radtation
Safety.Oit_tce_ Offt_....of Envtronmental Health and Safety, Unaversaty _'. Californaa at
D • q_g,_. . _i.'_' _ .r v.aws, a.

Owen, C.,_i_8_7c. Letter to J. Ricks, SAN, Re: Update on Pending Projects, August 10,
Radiation Sa'fety Officer, Office of Environmental Health and Safety, University of
California at Davis, Davis, California.

" Owen, C., 1987d. Letter to J. Ricks, SAN, Re' Decontamination and
Decommissioning Plan Data, March 13, Radiation Safety Officer, Office of
Environmental Health and Safety, University of California at Davis, Davis, California.

RF-3



Phillippe, S.R., 1979. Letter to J. Uyeminami, U.C. Davis Physical Plant Department,
regarding Order No. 79-87, NPDES No. CA0077895, May 3, California Regional
Water Quality Control Board, Central Valley Region, Sacramento, California.

Profita, E., 1984. Radioactive Effluent/Onsite Discharges/Unplanned Releases
Report for 1983, July 31, Health Physicist, Office of Environmental Health and
Safety, University of California at Davis, Davis, California.

SAN (U.S. Department of Energy San Francisco Operations Office), 1986. The UCLA
and UC Davis Management and Operating Contracts' Study of the Potential
Conversion to Other Business Arrangements, March, DOE, Oakland, CA.

Scalmanini, J., 1978. UCD Campus Water Resources Supplies, Uses, _i[ojected
Requirements, Management, University of California a't Davis, Davis, Ca_f.._.ia.

• , :L..:t., _!i'"-_,

Simmons, J., 1987. Letter to D.F. Meats, University Contr_e'_iii_T.and "Gi_,_nts
Coordinator, University of California, Berkeley, California, Re: _-L_Ii:'tR (Cor_tract
No. DE-AC03-76SF00472), Contracting Officer, Contracts Man_]_tlt.:_:,Division,

SAN, Oakland, California. ._i!]!![jlj!i,l,:;,_ _'_liii!i!:?_,,."_:"
Speed, D.L., and F.H. Badger, 1984. Initial Assessmen_Survt_j_,_:_:he DOE LEHR Site
of University of California at Davis, AI-DOE-13504, R_welFi]_erri'_ti0nal, Canoga

' ' ...... "Jil'rl. .,!!i:_,Park, California .... ..,t,,;,. .: ..

• I_h_ ';'-II_bj!iiJ,::ii;{_!,l
Thomasson, H.G., F.H. Olmsted, and E.F. Le R(_., 1_i_. _'lo.qy, Water Resources

, '_t,_ °:j_:: :_ ..... , ; , ,.,,

and Usable Ground Water Storacle Capacl_ o__i!_rt _i_,Solano County, Callforri_a,

U.S. Geolog ical _-_urvey. Water Su ploly Paper._.__i_,._i_li!_,_W_"_ i n_t°n'_J_Jli_. D.C. '
_._il.il_:_,_ '_llti_!',

..... ,l!,!,:_:_!!,.'_:,_tlttl_,,,l,. . .
UCD (University of Caltforn_a at DayF,5),_i_itl_Qs. EH&S Radioactive Waste Logs
(1950s to 1970s) reviewed during'_ve:_t_l_r_Offi(_ of Environmental Health and

, , , _i!_!_;,. ,_!iil,'
Safety, Davis, California. ,:Jili;ii,_ '_u_.

"'_iii!i_, ,, , ,,
UCD (University of Californi'_iiiat Davis)_ f962. Plumbing Plot Plan and Details,
Engineering Drawing, Fil_,_o."_,] 4-4,_t_eet M-1 of 30, dated February 8.

• , .._iI " _ " " ";i:I_' , . ,
UCD (University of c.a.:l_or_t:a at _v0s), 1971. Schematic Flow Diagram, Sewage
Treatment Plant Expa@_i_'n,._arch 2, DeBarcment of Physical Plant, Util_t_es

...... ._. ,":!ii_, fi!!:_"
Divtslon,Davis,._,a.J_rnt_P'._.,',;,i'"_'_'i _' "": i:, .i"_

._ii!i!_: ,iiiiJ_ '_"

UCD (Universit_iii!_#]ti_,,,o.rnia at Davis), 1976. Map, UCD Water Supply Wells,
DepartmeB_,of P_$1cal Plant.

•_hllP _!ili_, _ ii!-

UCD (_!_i;cy of C_lifornia at Davis), 19-/7. Heavy Metal Quantities Wastewater
Treatrnefi_!_acility, UCD, February.

4 '.:'*."

UCD (Universt"ty of California at Davis), 1978. UCD Waste Treatment Plant, Trace
Metal Assay, February 1978.

UCD (University of California at Davis), 1980. LEHR Asbestos Survey, University of
California at Davis, Office of Environmental Health and Safety, Davis, California.

UCD (University of California at Davis), 1982. University of California at Davis
Campus Wastewater Treatment Plant Quality Assurance Program, University of
California Davis Campus Waste Water Treatment Plant, Davis, California.

RF-4



m

UCD (University of California at Davis), 1983. Sanitary Sewers and Storm Drains,
- Sheet 8 of 34, Department of Physical Plant, Utilities Division, Davis, California.

UCD (University of California at Davis), 1985. Hazardous Chemical Waste
- Management Procedure Manual, University of California at Davis, Office of

Environmental Health and Safety, Davis, California.

_ UCD (University of California at Davis), 1986. Campus Map, University of California
at Davis, Davis, California.

UCD (University of California at Davis), 1987a. 1970-1987 WastewaterT,_atment
- Plant Sludcle Digester Additions and Withdrawals (handwritten notes), De'_rtment

,.'/t_,_.,,_ii:_,of Physical'Plant, Davis, California. "_...:_'_;i,_ii_

UrCol_e_U_)ieVserr_l_t_o°nf,Capitfe°m_a ra2t,DDavlSl'C1_87rbn,aCh I° ri nati °n' ' _!_!]i_':. _'_h Io rih_,ti on.__ ..... . ,_ij:r_,,q;ii_i.... ,

UeCrsDo(nUnneilV_r_yof California at Davis), 1987c. Environ_al,_ H'e]_l_.hand Safety

....... ,I!.!:,, . -_i"_:i:.!i_',,.,
UCD (University of California at Davis), 1987d. UC E_,vls 13i_erground Storage

Tanks,,_..._,,._, :,___:_University of California at Davis, Office of _.,._""'" • _,_t_t_lifl_' o'_"'_,._4_.ental_,Health and Safety.- I_aVl$ 1%allTOrrlla. • '_ll'i_,:-,_; _i';'_";ir,
_ J t,,. ,,i ,;, ili_ip

. .... _"41r_l.'_ub,,, ,
- UCD (University of Calrforn_a at Davis), 19&_..e.,.13_r,_.:.Dag[{_PhyslcalPlant Transformer

Oil Tests, University of California at Davis"!!]i_.fic"_il/#f E'hvironmental Health and
Safet , Davis, California .,..... , ! ,I _..

UCD (University of California at D,_'_:[._),_._.7,f. Health Physics Event Form - Re:
Flooding of Imhoff Facility, at LEHR on']!_..oe3_and 4, 1987, Office of Environmental
Health and Safety, University,_£f Californ[_!J_: Davis, Davis, California.

UCD (University of Cal_f_a _,_Da _i, 1987q Asbestos Inventory for the LEHR
• , , -- . ,:ii _' "'.!.Itr:, _,Y'..'hl'_ -- , . ,°, .

Facility, Office of Env_re._e,ntal _a_th and Safety, University of California at D:_vis,
Davis, California. "_ii_'._,.;r.i_.:, , "

- UCD (Un_vers_ty_ii_f"'_al_fo{_;,'_t Davis), ND. L_st of Off-s_te Waste Handlers and
, , ,, "{ ,h _ m: , ' qiillF' , , ,

Dtsposal Faclh_i)es,,_foce'_ Envronmentai Health and Safety, University of
California at Da_[_4t_e'_._al_fornla.

U.S. Bu,_u.#.,f the"_ensus, 1983. County and City Data Book, U.S. Government

-: Printinc_:_if,.._i_, Washington, D.C.

: Vaughan, W_., 1985. Memorandum - Radiation Standards for Protection of the
Public in the gicinity of DOE Facilities, U.S. Department of Energy, Washington, D.C.

Wahler Associates, 1987. Work Plan for Characterization of the Lateral and Vertical
Extent of Radionuclides ih the Soil and Groundwater at U.C. Davis-LEHR, Davis,
c'aiifornia, Project No. UCD-101 H, Wahler Associates, Palo Alto, California.

Warren, Jo, 1985. Radioactive Waste Burial at the Laboratory for Energy-Related
Health Research, University of California, Davis, December, Health Physics Section,

r-

RF-5
_



Department of Environmental Health and Safety, University of California at Davis,
Davis, California.

/

, /

/

q:i+!!,
,i'i; j%!,,

I *j_j_ _. _+!+i!_, _
'qh+i;Pi!;_ ',:+: :_:' '.'+"

+., +,+j++,'.+, -
' .,:+Ii_+g+., '+J",'+'',

m: i '+,l + a " •

t" '+t;;i_
+ ,. ;,,; ,,%. +i.1I` ,_+ ;.'-, ._

+ M_- ".l r+! ;. .,': ..,

.... "::++"iii_,. ,._,+
'+!i ,+_+I;l_',_..+'_++++I+'

,,_ +_++'+, +++*+;u ,+++,.•_+ ++ ii il_+ ""'+:i."

• "+.'J,.',t. ' i:+,++ .,: l I ,II+1:+',,
• t+ , 'Jl:l+:'t iii+, +

'l++jll+j++l_o ,_lll i++. ,
,t "+:',_l+l +" + 11, _:_,+_: ++..++p,, t++}+.,.i,,,, ,+,., ,l _ + + +.

+:+ +l +t ii ,'+. •
_'+,+:+':+., _,:,,'tt +i_ t! ,+ .

'_,: H"I+,ll l:',l I _ _1 .

,11+ ._, "+'+i;+I_,"l'++'i, ++'

'+++:::.. _iiji!!!,

"+:Jill!

..+++i+i+++++++, +,+,++>"++;'.+,_, m ++:.._

"_tVll. +.p+::i+,.

'i+_iii. _:_. I["
':_;::!++. _ !_i ,'+ .

' +_+ll+.+';+++• .,,,:"
++ '+t ° _+: +'

+ i! :i';'. '1::;:,++ , !!:'_:+ +...... .m p:,, -_+p:,

•'_ iti_' ,_ii!i t'_iiiiiii-'
"i+;+'."." '.++i+p "'"

::_ ',.!. :!._+_li _:_.
.,, n _;l:: i; ---.:ii

+ii:+:+'.. i _ _;+ "
• " l ',,i *" : I.

'++;.!*',
'+ ::li','+,_:, +;+,

• RF-6



BIBLIOGRAPHY

Anlab Analytical Laboratory, 1985. Laboratory Analysis of Wastewater Treatment
Plant Sludge.

APHA (American Public Health Association), 1981. Standard Methods for the
Examination of Water and Wastewater, American Public Health Association,
Washington, D,C.

Beach, W.H., 1978. Solid waste Facility Permit, County of Yolo Publ_ i!,_ii,Health
Services, Woodland, California. .:_ijTjllii.iiiii',

Beaufort, L.J., 1987. D&D Historical Notes, University of Californ[_d_i_/Oavis_.OAvis,
California. ,,,_,_ ,,lIll

Bu:i_anUat °fnN a _,onaoln Amfefna_RSepln_e...:.r,_/_a86hing'tSoe:_.°:n. 1__,:i:_ii::__i__i:!'_ _' Status
California Administrative Code, 1986. List of'lij_l_org_i_c"_;_rsistent and
Bioaccumulative Toxic Substances, Title 22 Sectio_666_J_jl{6) "_![i,

'_t'_Hlrt_ll,_!_uln_n_,_,!_ __
California Administrative Code, 1986. Waste E c{_ T_g_._._TItle22, Section 667ug.

California Department of Water Resources, !J_ap_I _ Solano Irrigation District,
Sacramento, California. ,?_.,,,'_i_Ut_b. L,_,

_ i!iI,,_,[I_lllIl_'i'!i 't '_l"i,,

 a,,,orn,aOe artme to, P ,mar
Computations of Gage Heights and _i_ha_e, Station No. A09115, South Fork
Putah Creek Near Davis, Unpublished _i_, October 1974 through January 1987,

" Sacramento, California. "_'Jii!_:, "'_'

California., Air Resource_i_ard,..._:_,_i_._;,i;L'r.allfornla,.,,_,_;:,;Air Quality. Data, Summer.y of. 1986.
Air Quality Data, Gas_us,,_and Pai_lculate Pollutants, Vol. XVIII, Cal_fo:,lla Air
Resources Board, Sacra_:_i_o, _lfornla.

,._;i,tl!i_;;;;..%!!r_ .,!Iii!i'':'

carw_l,H.,_9_:'_'G_or_d_e_ St_d_-LEH_,U.S.D_p_tm_ntofEr,e_gy.

CrookS,n.<J_-'V_'_i_;_'..._:_:.198_,...,,,,......Cease and Desist Order, California Regional Water Quality
_ Co tro!_ii_ard!ilCent_._.Valley Region, Sacramento, California.

Dalkins, Di_N., 1975. Methane Gas Under Building, H215, Departrnent of Physical
Plant, Davis";,i_._ lifo rn in.

",p

Davis, J.T., 1986. Radionuclide Air Emission Standard, 40 CFR 61 Compliance Report.%

Davis, J.T., 1986. Trip Report - Tour of University of California, U.S. Davis,
Department of Energy.

Davis, J.T., 1987. Actions Taken by LEHR in Response to SAN Request for Correction,
U.S. Department of Energy.

BL-1



Davis, J.T., 1987. Review of Response to WQCB Comments on LEHR Soil and
Groundwater Investigation Work Plan, Environment, Safety and Quality Assurance
Division.

Dever, L., 1987. Potential Lack of Funding from ER for Remedial Action Needs for
LEHR, San Francisco Operations Office.

DOI (U.S. Department of the Interior), Bureau of Reclamation, Mid-Pacific Region,
1973. Solano Project, California, Map No. 413-208-555, Sacramento, California,
December.

Eikberg, S.R., 1986. Notice of Violation filed as a result of Radioactive ._aterials
License Inspection, Department of Health Services, Sacramento, California._ii_i:,

'o.

i!!4I

Elliott, R., 1985. Well Water Analysis, University of California ¿avis,
Cali f o rn ia ,,,xi ,_'_,'

4!i

EPA (U.S. Environmental Protection Agency), 1979. EPA Met heroical
Analysis of Water and Wastes, EPA-600/4-79-020, U.S. E otection

i!',Agency, Cincinnati, Ohio. .,.
°1..!0.

EPA (U.S. Environmental Protection Agency), 1986. adiation Data
Report 44-45, October 1985-March 1986, EPA 5: rS Environmenta'*[
Protection Agency, Monl:gomery, Alabar_a '_

EPA (U.S. Environmental Protection Agenc "onmental Radiation Data
Report 46 LApril 1985-June 1986, EPA 520 Environment--_ Protection
Agency, Montgomery, Alabama. ,._! _'

EPA (U.S. Environmental Protecti 6. Federal Re.cjister, Vol. 51, No.
189, U.S. Government Printing Office, D.C., SeptemBer 30.

EPA (U.S. Environmental _:_iw_ctJor_ Atlency), 1986. RCRA Ground-Water
Monitoring Technical,.,E_fo'i_'_.me.n.!_!_'G_Jidance, Document OSWER 9950.1,

pt "' ' '......Se ember. .,.,_;i!_i_' ,,,,,,, ,."i! :i!<_'

,ill,ill_" _,.. -,:_..,
, "ii,_.. _,_z!i_,_' _....

EPA (U.S. Envlronmenta_:_:_te._tlon Agency), 1987. Envlronmental Radlatlon Data:
Report 47, EPA._j_87_'_I_:S. Environmental Pr_cti----_--Agency, Washington,
D.Cll pp. 32-33i_!i_ ,i i_ _'i!::i:=

rayne,_ v,_,,,_Ij.,_ P,r_-survey_,_, S_teV_sit and Information Request, U.S. De partment of
.'_ ii! ' '" , ',!IH;__nergy..,_...... .:..

Foremani:,¢_l.., 1986. Hazardous Ranklng System Document for LEHR, University of
California at_i_vis, Davis, California.

Foreman, C.J., 1987. TPHRL Ventilation System.

Foreman, C.J., 1986. Comprehensive Environmental Response, Compensation, and
Liability Act Program, University of California at Davis, Davis, California.

George S. Nolte and Associates, 1983. Project Report, Wastewater Reclamation and
Treatment Facilities, July 15, Sacramento, California.

BL-2



Goldman, M., 1985. Radioactive Waste Inventory at LEHR, Davis: Laboratory for
Energy-Related Health Research.

Goldman, M., 1970. Radioactivity Levels in Septic Tanks Connected to AH-2,
University of California at Davis, Davis, California.

,

Gonzalez, M., 1987. MemotoJ. Clay Transmitting LEFIR Data Requested by Survey
Team.

Gonzalez/Hill, 1987. Trip Report-Tour of LEHR on Sept. 25, 1987, U.S. Department of
Energy.

Hill, P., 1987. Notes on Meeting with DHS and RVVQCB,Department of Ene_gty.

Holdstock, R.S., 1965. Sub-Surface Sewage Disposal System for New .V_fn"_;ilo4_._oim,,'
Quarte rs. .:_"., _:, ,,_.,,

= Holdstock, R.S., 1986. Screening Questionnaire for Inactive Solr_!:_s.t._..DIsposal
Sites, Univers ty of California at Davis, Davis, California. .,l,!t,_, ";:.ii!',,. "

Holman, WR,1987 Leak Test, US Department ofEn_gy, OaJ_t':_adj,Callfornla.

- Holzworth, G.C., 1969. "Large-Scale Weather_[_flLJ_J_!_:(.es._..n"' Community' Atr'
Pollution Potential in the United States," Jour_'_i][_:_[_i_,.Ai'_ Pollution Control
Association, Vol. 19, No. 4, April. _,,_,. ,__,.

_,: i,_ _'_l l,: -
, ]r_,u_. _iiti,***

, , ?!l!_!!t _! ;' _iri" , ,

Ho zworth, G.C, 1972. Mixing Hel_qhts, w_,:,,Spee_t.s a_d Potential for Urban Air
, '...... T_" - _ ., lim_ ,, _, '_hi' _ ....... * ' , ..........

Pollution Throu#hout the Contlguou_i:".U,o!:_:_.,Sta_bs, Publication AP-101, U.S.
= Environmental Pr0tectionAgen-cy,R#_ea'_!_i'a:_ Park, North Carolina.

•,!jil!,! 'ii;_ i!_, ' "
• "_: i *. *'i_' "

ICRP (International Commission on Ra_i._j.ogr_l Protection), 1977. ICRP Publication
_iil I,,

26, Pergamon Press, Oxford, El?gland. ,._;,,

ICRP (International Commi_sioh_;_# RadiOlogical Protection), 1978. ICRP Publication
30, Pergamon Press, Ox..f#_, Eng[a_e'i:::"'

Illegible 1968. Radio'a_i .D._'mpSite, University of California at Davis, Davis,
California. .,._i.,",_i,.

LEHR (Laborat_O_,:i'_'E'_n.ergy-Related Health Research), 1982 Environmental
" Monitori,n.i_iR,e_b:.r_, Cal'enclar Year 1982, DE..AMO3-76SFO0472, University of

C-aliforp:i_:&t -Davis,'E)i_t_is,California.

- LEHR (l_ab_.atory for Energy-Related Health Research), 1973. Environmental

Monitorincl".8._poM:., Calendar Year 19_!_3,University of California at Davis, Davis,
C-a|if0rnia. _ -

LEHR (Laboratory for Energy-Related Health Research), 1984. Environmental
Monitorinq Report._ Calendar Year 1984, University of California at Davis, Davis,
California.

LEHR (Laboratory for Energy-Related Health Research), 1986. IHER Safety Manual,
University of California at Davis, Office of Environmental Health anti-safety, Davis,

_m California.
1

BL-3



LEHR (Laboratory for Energy-Related Health Research), 1987, Annual Repor t, Fiscal
.Year 1985., Prepared by the Laboratory for Energy-Related Hea[:th' Research U_nder
Contract DE-AC03-76F00472 for U.S, Department of Energy, Davis, California,

LEHR (Laboratory for Energy-Related Health Research), 1987 Environmental
.Monitoring Report, ...Calendar Year 1986, Department of Energy Operatl'_
Contractor, 0niverslty of C'allf0rnla at Davis, 'Davis, California,

LEHR (Laboratory for Energy-Related Health Research), ND, Environmental
Mon0toring Rep0rta Calendar Year 1981.., University of California at Davls,' Davis,'

California. ,_!;

Koblik, W., 1962. Plumbing Plan and Details, LEHR Imhoff and j_ENIT::Antmal
Hospital 2, File No. 5914-4, Sheet M-2 of 30, Sacramento, Cal fornla, , "_'_,,,i:,:,_?:,.

Koehler, R.A., 1987, Callfornla State Water Resources Contrc_[ili_oa_;_,; Discharger
Self-Monitoring Reports, September, October, November, Davis, (:i_;_i_r_,ia.,,_,

_/11 fiil!u

Myrlck, T,., B.A. Berven, and F,F. Haywood, 1983, Heall_i,__cs, _ealth Physics
Society, Vol. 45, No. 3, New York, September '_I!I!]i,_14S.".....,

N_ckford, S,F., and R. Herd, 1987. TMA/NORCAL,,,.Coi_,t.att_:n, Quality Assurance -
Mar, ual for Environmental Services Programs, QAI__IlI_A/NORCAL Cokp_6kati0nl
Richm6_d. California.. ....... ,I_i],,, qil]ip_i_',.,:<il_._:i,

 liJi!#t0, --
Nolan, R., 1986. LEHR Decommlsslon_n_._,!i_le_I,,(m_mo), U.S. Department of
Energy, San Francisco, California ,y_,,,-ili_.,_illi_,__l_i_,' _!ii__, II_:_t_!,'l!j_!l;,

NOAA (National Oceanic and A_I_,gSl_lerlc Administration), 1985, Local
Climatological Data, 1985, Sacramei_, _'tJfornia, ISSN 0198-0963, National
Climatic Data Center, Ashevill,e, North C_,_ina,

Overstreet, J.W., 1987. C,larifii:a_ipn _,n_'_Corrective Actions as a _,esult of the LEHR
Tour, University of Cali f,£_f_'iaat _',_._;'_,!Davs, California,

"_j;, %. !,I_ _-_ _

Owen, C., 1986. CHah_as t..o:.the Ground Water Study at LEHR, Office of
Enviromental He_J_:and:i_Afe._;"Dav s, California

"'!i _, _ :I'_

Owen, C., 1986':.':_!_C_,i!_,_tc]oor Irradiator Current Environmental Monitoring Data
Operatio_a_hR!ari?!._oiv_?s'ity of California at Davis, Davis, California.

.... , i i ii;

Owen,"C';;..1.9_6. Merflo to P. Hill (SAN), Ra-226 Sewage Spill Event Report.

Health and S:_fety.

Owen, C., 1987. D&D Historical Records-UCD-EH&S, University of California at Davis,
Davis, California.

Owen, C., 1987. Memo to File D&D, University of California at Davis, Davis,
California.

BL-4



Owen, C,, 1987, Memo to File Regarding D&D Historical Notes, Jul 7, Radiation
Safety Officer, Office of Envlronrnental Health and Safety, University Yf forniaCall at

- Davis, Davis, California,

Owen, C,, '1987, Notes of Interview with F. Cooper, July 24,

Owen, C., 1987. Update on Pending Projects, University of California at Davis, Davis,
California.

- Owen, C., 1987, Health Physics Event Form,

Owen, C,,ND, Radiation Use Authorization, University of California atDa_[,s, Davis,
- California. , ',

, _ , _ " _ ill, . _

Philllppe, S.R., 1979, Letter to J. Uyemlnaml, U.C. Darts Depar'tnle, qt ot',P,h,yslcal
Plant, Regarding Order No. 79-87, NPDES No. CA0077895, _y:'_'i, Calif_._',nia
Regional Water Quality Control Board, Central Valley Regi!O:n,,:,_:_crame'rlto,
California, ':J,ii_,;_.:i'_'.,i:::' '.,,,

,,flt_,_, _;i:",
Proflta, E., 1986, Changes In Environmental Monitoring I_i_g'r,am Reg.ardtng 60Co
Outdoor Irradiator, University of California at Davis, D_,vis, C'_:}i,f.o,°_.]'a,

.... '. ' . . , 'J'li ' ";" .

- Proflta, E, 1987 EffuentandOn-s. teDscharg _.i_,,,'_',e'_ a_d Re!eases.,Reports1979-
86, Un verslty of Cal fornla at Day s, Davis, Cal f_,rrlr_i_!:_l!,"_::,'_(;.;,

, _i];if!, iJi,l_t ....

- Raabe, O., S.A. Book, N.J. Parks, C.E. Chrlsp,_d _[i;l_ol'a,_an, 1981. Lifetime Studiesof 226Ra and 90SrToxicity in Beagles--A Stat_.i._ep6r,.t,_, '
" _. ;.:_',_ ,!t_ '_i !' :.

'i , itr!' ii ii,', _jlti!;,_ v

Ricks, J., 1987. UCD LEHR D&D Proje£_, '_'.:;:_!i")ii_;ii_"q_;,

- San Francisco Operation_ _ffice, 198'6i.':,.,Tii'_'_,UCLA 8,, UC Davis Management &
Operating Contracts: Stud)/ of Their"_;_tential Conversion to Other Business
Arrangements, U.S. Departm'e;_t, of Enerfjy'."

- Scalmanini,)., 1978...::_:dD,Ca_l_',_.'Water Resources Supplies, Uses, Projected
Requiremen,_, Manacj_e,n$;." Univ_ity of California at Davis, Davis, California.

School of Vetertd;_i'_y.Me(J;i_iu_"University of California at Davis 1985. '1985 Annual
Report, Labor_ry,_r Energy-Related Health Resea,ch, Laboratory for Energy-
Releated Healtl_,'_.eseal1@;,Davls, California.

Seabur._,;,J'.,1o9t_7.i.'e_,terto W. Warner (DOE-SAN) Transmitting Material Safety Data
4 Sheet 'fO_"'.Gobl_ng Towers and UCD Guidelines for Disposal of Chemical Wastes.

- Simmons, J'.",',1'987.Cessation of Use of Imhoff and Radium Septic Tank Systems, U.S.
- Department o':_Energy, Oakland, California.

Simmo_s,J., 1987. Relocation of Personnel from AH-1 & AH-2, U.S. Department of
Energy Oakland, California.

Speed, D.L.,and F.H. Badger, 1984. Initial Assessment Survey of the DOE LEHR Site
-_ of University of California at Davi_____ss,A1..DOI_-13504, Rockwell Internati0r_al, Canoga

Park, California.

J

BL-5



State of California Waste Stream Description Report, State of California Health and -
Welfare Agency, Sacramento, California,

Stone, J,M,, 1973, Inventory Data Disposition & Release of Rad. from the _
Radloblology Lab,

Thomasson, H,G,,F,H, Olmsted, and E,F, LeRoux, 1960, Geol_ogy_Water Resources
and Usable Ground Water Storage Capacity of.Part of So'-61-_-oCo--Q-r]tY,_Calif0rni_ -
U'.S:-G'eolsglCal_Jrvey Water SLipply_a-per 12_641-wast_-ingt0nlDiC, .......

Tripodes, J,G., 1977. Site Waste Management Plan Update, University of California

at Davis, Davis, California, f?,

UCD(University of California at Davis), 1952, Soll Map .... ,,,. :,.

.... 6 ':'""' ' "'""'" sUCD (Unlversaty of Californ!a at Davis), 1956-19 1. Health,_,;_y.S_clsts _:tag ,
Environmental Health and Safety, ,';/:,_,,,,_'i_:

i _ q _ _ _ _ _ i!_1_ '_ I

UCD (Un verslty of Cal0fornla at Davis), 1960-1983, 9oSr I_#red t'n,:,l.mtqoffWaste
Treatment Effluent, '_;ilIi'"', '" v

UCD (University of Cal,forn,aii at Davis), 1962. "Plur_;_li_qg_i_i_' Pl'_'nand Details,"
Ena neerina Drawing, Fie No 5814-4, Sheet M-1 0_,,3J3,d_ed Fe',bruary8

UCD (University of California at Davis), 1965, '_[l_{av_i_, AEC Project No. 6, Clinical
Building Expans on, Showing Location of R_joa@_e _/_te Trenches,

'i:i:_( 'tfo q', !,

.... , , , ',,_ , _ii!,' _1_!,_UCD (Unaverslty of Callfor_,_ at Davls)_,t_t-;li_87. Wastewater Treatment Plant
Digester Volume Additions and witb_t,ra_ii_!$i:i:!!i_'";;_i!>

UCD (University of California at Davi{;),:,.,19_'$?Schematic Flow Diagram, Sewage
Treatment Plant Expansioq,_;March 2,''D,epartment of Physical Plant, Utilities
Division, Davis, California, ,.,,. _ "

UCD (University of Cali_bf'ni# at )a':vjs'i, 1977. Heavy Metal Quantities, Wastewater
Treatment Facility. ",'_!,.',.,.'_i:' , "':

UCD (Un_verslty,,i_{.Callfom_a;,at Dav0s),1978, Wastewater Treatment Plant Trace
Metal Assay,FY_'rua_Y, "'""

UCD (Upf.ve,t$ity",.O,f'Ca[0forn_a at Davis), 1979. 1978-1979 Annual Report,
Radiobi'_t6gy I_abo'ka,tory,School of Veterinary Medicine.

UCD(Uni've?.s.ityof California at Davis), 1980. LEHRAsbestos Survey, University of
California at,D.avis,Office of Environmental Health and Safety, Davis, California.

UCD (University of California at Davis), 1981. Rad;oactive Material License.

UCD (University of California at Davis), 1982. Wastewater Treatment Plant Q.A,
Program, University of California at Davis, Davis, California.

UCD (University of California at Davis), 1983. Chemical Carcinogen Safety Manual,
University of California at Davis, Davis, California.

I_I _?

IDL'U
=



UCD (University of California at Davis), 1983, Land Assignment (Map).

- UCD (Unlversityof California at Davis), 1983, Land Use and Property Map,

UCD (University of California at Davis), 1983, Sanitary Sewers and Storm Drains,
Sheet 8 of 34, Department of Physical Plant, Utilities Division, Davis, California,

UCD (University of California at Davis), 1983, Yolo County, Davis Area - Base Map,

UCD (University of California at Davis),1983, YoloCounty, Monument Bend Area-
Base Map.

UCD (University of California at Davis), 1985, Environmental Health al_t Safety
Manual, Biological Safety, Environmental Health and Safety, Universtty,,_,,_;_llfornla
at Davis, Davis, California, '_"'_'_'_Jl_r:_.

.' 'lq i , 0

_ UCD (University of Callfornla at Davis), 1985. Yolo County Davis,,_a )_et ,
28 of the Zoning Map of Yolo County. _,,,T!,i,_.._,i'.',,,,,

UCD (University of Californta at Davi.), 198,._,. ,pu_l_,ap, University of California
_ at Davis, Davis, California. '!!!lll!!tlill.'%iiI:,. '_'_

UCD (University of California at Davi,s), '_9_itli_![[kkluipment Ir_ventory.

- UCD (University...... of California at Davis)_l'Jl_l,.,i_.,86_.i'iil_adtationSafety Manual, University of
California at Davis, Davis, California '_Ji._,,

&_. ' ,ill!l,
_I _:_, _'

- UCD (University of Callfo._ia_:_l,,Dav[_)_,,1986-1987, Organization Chart, Office of
Environmental Health ,a,_:_Safel__i!_i!!h,,._',:',ii:'_'

, UCD (University of Cal_l_ a_,,{_)avls),1987. Air Quality/Emissions LEHR.

: , , .,I'1!1t_t_""""i'i't "1_.,,,1,Ii'_i_' , . ,
--- UCD (Unlversti;_f C_ittfor_t'_,_t Davis), 1987. Environmental Assessment to Start at
_ LEHR Facility _j_i_[l_._se), University of California at Davis, Davis, California.

- UCD (kJ:_.l_e_Sl,tyo£!l_alifornia at Davis), 1987. Chlorination and Dechlorination
Projectl_._,s_iption, September 2, Davis, Cclifornia.

'l"i!_/_, , , ,

UCD (Univ'e,_li,ty of California at Davis), 1987. Environmental Health and Safety
Personnel, U_.

UCD (University of £alifornia at Davis), 1987 Historical Information on Old Septic
Tank and Leaching Fields ,_nd Campus Landfili.

- UCD (University of California at Davis), 1987. California State Water Resources
Control Board Discharger self-Monltorlng Reports, August, September, and
October, Department of Physical Plant.



UCD (University of California at Davis), ND List of Off-Site Waste Handlers and
Disposal Facilities, Office of Environmental Health and Safety, University of
California at Davis, Davis, California

UCD(UniversltyofCallfornla at Davis), 1987 UC Davis Physical Plant Transformer
Oil Tests, University of California at Davis, Office of Envtronmental Health and
Safety, Davis, California.

UCD(UniversltyofCallfornia at Davis), 1987 Proposal for the Installation of Two
Ground Water Monitoring Wells, Dedicated Pumps, Sampling and Analyses, Wahler
Associates, Palo Alto, California.

UCD(Unlverslty of California at Davis), 1987 UC Davis Underground Stora_li_Tanks,
University of California at Davts, Office of Environmental Health and .5_f_e_i_vDavis,
California ,'_,,i_,i,,.

UCD (University of Callfornia at Davis), 1987 Ground Water Li lasurem_nts,
UCD Monitor Wells, November 16-November 24,

UCD (University of California at Davis), 1987, Wastew_ .',lantSludge
Digester Additions and Withdrawls (handwritten notes' of Physical
Plant, Davis,California. 'l_l!I ;'

UCD (University of California at Davis), ND rt

UCD (University of California at Davis), ehensive Environmental
Response, ComPensation, and Liability Laboratory for Energy -
Related Health Research. ,I '_

i

UCD (University of California at UCD Fact Sheet, Laboratory for
Energy-Related Health Research,Davi ia

UCD (University of Californi_il_t Davis), LEHR Radioactive Waste Disposal,
Possible Contaminants an_r_e_me_tions for Action, Davis, Califorrlia.,"i _.I,' 'ii% .,,!r,!',J°

UCD (University of C_!il_or_l_ at _0s), ND Map, LEHRto Woodland Memorial
Hospital "'.';,_,.d;i''_ ,,,_,-

'i_liII_* ,,,,'ILL_i'
':,,_. q !','_ i

UCD (Universi_,i_ C_ifo Davis), ND, LEHR- Site Plan. _

,.... _'li!_:',,Ii1"i,.,,",O[n,,l,1_J_,tl_I,_.,_.
UCD _unlyfft_i,tv e_,!i_.allf_d_fniaat Davis), ND, Plot Plan and Detail of Ra-226 Injection

a -- _I,,._ ,: ._ '_ul_v. -- OWell n_i 0strL_uti_:B x,
',i:!'_,, ,i/ _' __

UCD (Un'l_i_:_ity of California at Davis), ND Pumping Plant Data Sheet, Davis,
California i!_:_.

'_

UCD(University of California at Davis), ND Record of Communication (LEHR- UCD)

UCD(University of California at Davis), ND0 Summary of Background Information on
Laboratory for Energy-Related Health Research (LEHR)

UCD(University of California at Davis), ND. Wastewater Treatment Plant Operation =
Manual



U.S. Bureau of the Census, 1983. County and City Data Book, U.S. Government
- Printing Office, Washington, D.C.

_ Vaughan, W. A., 1985. Memorandum- Radiation Standards for Protection of the
Public in the Vicinity of DOE Facilities, U.S. Department of Energy, Washington, D.C.

Wahler Associates, 1987. Work Plan for Characterization of the Lateral and Vertical
Extent of Radionuclides in the Soil and Groundwater at U.C. Davis-LEHR, Day!s,
California, Project No. UCD-101H, Wahler Associates, Palo Alto, California.

- Walker, M.L., 1987. Environmental Survey of the University of California at Davis

- Laboratory for Energy- Related Health Research, U.S. Department of Energy!:,'!i!_.
_' ° ' '° i 'Warren, J., 1986. Addendum to the LEHR Site Waste Burial Report,.,_,_i!_ieTs.ty of

California at Davis, Davis, California ..... :,:_..... "__:i,?,,.
K4i!!!._'- • _ + "° : ".

WhitmoniCnH., 1987. Proposal for Locating and Sampling of _o_!_ented LowLevel Rad uclides, Wahler Associates, Palo Alto, California. _':'_.-._'_'_'_':"".• "_!!!!li',!_:' ' '"0 _:' ,_i °

Womeldorf, D.J., 1987. Decontamination and Deco__:'_[c_niS_:'Plan Data,
Department of Health Services, Sacramento, California:,, '_:ii!i_:j/!iC_':!:,

'qiiiiit.. °='::!,

• u_: _. u 19_ o.::..'!i!ii_!!],, l_!i:_::, -

_i'_ '

",ili!_0

,mm_.

.! ;'.II_," °'_ii!iii:i_'

.:_:_,. ;_i_
0 , , ,'!ii!iii"

= ._':_ii!ii"

.:iiii!_• ,_:i_ "::_'"e:,.:_° "."

o':fiZiki ° ,:..:.

BL-9



,

APPENDI×A .....,.
r'. :'Li'"•

SURVEY PARTICIPANTS ._!i_!,'"_.!;'.. '-i+!>.

, "_i!ii!!:. °,_i._

• '!i !i::ii_?;,. _ ? '_Ji: _':: "k&:'a

,mP.._, _ ! i.** "_ !:_ *_'_i:_

•._:..._ ,:._.._._
';_!i_,. "_J:i!i_. ,

';;+++;++:.
":+jii++i,,• '_+.i

- .,,_.+, ;i_iY_T', + ':;'?5,

"++++' "'-i_++i+!+!i!+++"• +:.,

."I!I:F,* "'_+i+'i . .a°

.!':i!',_;" ,+:i+_. "J.ili+il,_.
,_ili!i_" ,.iii+!+ '_"
";:_2+i'_. .,++++++_'

.... ;:j!::i:iii '"'"_:i_"

.,+i++ii° * .]:_ •J;i!!_':°

";&,

+:.'i!ii:_,,:+;ii'_!!!/



LEHR at U.C. Davis

Survey Participants

November' 16"20, 1987

DOE

Team Leaders V. Fayne .,._,

Assistant Team Leader M. KJei_iif_,,.

Operations Office Representative ._i!:_G'6_zalez"_'f;i;•

diii!:,-. q_:;]'_.,
_. NUS Corporation -'_,,,......:, '::,

" _',: i ' _: "::':_ "i t: ',
_::_:: ,, ..... •,

,-, 6;',:.
i..:u.* ,.:.:, ' %° .

.mU:zo .::,_

; Coordinator/Inactive Waste Sites :_i_iib .:;r.,,J. Clav

._i!!!t% ;!_Iii*- ""'_:_' .

_,:::::: _ _ '_ ::.,. ,

Surface Water '_i:,ii:;;_i_i_i;_:_::_ M. Hlavacl k
'% i, ......., _iii_..'..," ,i_ ",_,

'
Hydrogeology '":iib. "'" R. Germeroth_: :_

" ':!iii!b

" ]!!i_ ,_ '_:;_i_: Toxic and Chemical Ma.!_i:gls/Q:.I?_:,.,,:(iii2:_' D. Olson
. .' :i_:!_* ,_"::::,,",x ,_

°'J: % °t_: !ii."

";..ii!it.,!i!;[_,_i" ,_*',

Radiation i!i_iii:f ,,:_r_,,_,:_::' E. Harr._:_i iii:
t:d!i '°

"_:ii2...!:il_i-i!iiiii_:r:....

ICFTech n.9,ll__.g_y" "'::i;iii!,.'.'""_-'"

'; i.'° .,.'ii;i"

Waste IV_afp_'gement L. Hetherington

_.' .'_



APPENDIX B

SURVEY PLAN



d

ENVIRONMENTAL SURVEY

UNIVERSITY OF CALIFORNIA AT DAVIS

LABORATORY FOR ENERGY-RELATED HEALTH RESEARCH

November 16 through 20, 1987

Davis, California

1.0 INTRODUCTION ?::.•t,._ ' •
.t_ ,:ii,i _.! , .i P,

The Environmental Survey is a one time baseline invent,: 'f exist_:t_g

environmental information and environmental problems and:,T.:i!_._:S_S:.a.t,-DOE

operating facilities• The Survey will be conducted in accord_ie,:,W, itt_=_:_beprinciples

and procedures contained in the DOE Environmental Su_,.vey M_a.[?:,.

The Survey is an internal management tool to al_ t_N _._t_r¥, and Under Secretary

_n allocating resources for maintaining aggr_._s_ve,_,env_nmental programs and for

- mitigating environmental problems at DOE f_},i_;ie_J_i.i![i:-,."

2.0 SURVEY IMPLEMENTATIOI_II;[I![i:.,. ,,_:::i,,.%%

The Laboratory for Energy..iR_].i_t.ed Hea.lth "_'Research (LEHR)is operated by the

University of California .(:_!2£'.)an_:!!!_:,lo.:'_fi'tedat the U.C. Davis campus. This Survey

will address the LEHR fa_J,!ty[i:a'ctigjti@s and other facilities on the U.C. Davis campus

that receive and/Q_i_at _/a'_te.s! erated by LEHR.
•,i_ii!Y ,.',ii!i_ ":""

The Enviro._eotat':_.rve2 _at the U.C, Davis, LEHR facility will he managed by DOE

_i Team Le_i_;; Vi;cenl:';_'_yne and Assistant Team Leader, Michael Kleinrock. William

Hotman wi'tl:::gerve as the San Francisco Operations Office (SAN) representative on
'i %

the Survey te'a;m. Technical support will be provided by contractor personnel as

follows'

Air: Ted Koss, NUS Corporation

Radiation' Ernest HarT, NUS Corporation
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Surface Water" Mara Hlavacik, NUS Corporation

Waste Management: ' Liane Hetherington, ICFTechnology "

Inactive Waste Site:,,/Releases' Jennifer Clay, NUS Corporation

Hydrogeology/Drinking Water: Robert Germeroth, NUS Corporation
Q

QA/Toxic & Chemical Materials: David Olson, NUS Corporatio._,,. iii!"i!.

2.1 Pre-Survey Activities .,,_IIT_L_'.i;tiI_ , '";"
':J_i it!. _lii!ii'...

Survey team members began reviewing the U.C. Davlsl_,_N_l fa_.th.ty general
;i_iJ,_- .;;!,! .% °i_", , i!!L,i0 _i;!: _ _:_.,

environmental documents and reports In August 19,87 N!_,./:F'ay_n_ and former

Assistant Team Leader, Mr. Mark Smith, along _ith NI_,. Clay:?,and Ms. Hlavacik

conducted a pre-Survey s_te v_s_t on October 5-8.,, l_i_ug_,i,a familiarization w_th

key DOE staff and'contractor personnel. Th_a¢_l_ w_r_oured, a cursory review of

documents was completed, and data,tha{ti_re'i_nerated _n response to an
e._,,_ii; i _:!!itlz.,'_/t}:tf "_lii'!. v

information request letter of August.l,4,":cl_i_i_iti_:_e. discussed, The letter proposed
. , _i!i:!_,. "_Ji!i_. " " , ,

the Survey schedule and I_sted env_ro_en'_][r_l.nformat_on of _nterest to the Survey

team tor plarln_ng purposes. ,i[,.:., "%lira,,
, _:'_i, ' ,,,,:," _ '!'!:;[;_°

A meeting was held w_t._teprese'__es of the State of California Department of

Health Services and th_i_e[_i_6 C,_.un';cyEnvironmental Management Department on

October 8, 1987.,t.,_ii_e..yie_i;i_!.eJ_'_'iii;onmentalissues and to explain the purpose and
,_'i'ili_" ,,,i,i,

scope of the S'_e_ilII_.,_.PA R'egion 9 was contacted by telephone to solicit their

op_n_on o_.i!_'e.en_:i_nm_ntal status o. LEHR. These discussions identified issues of
_,...o

Federal,.;_!ate_:;,and c6_nty governmental concern on which the Survey team will

focus. "i_;!!'i,,,

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

the Survey.
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2.2 On- Site Activities

The Survey will be conducted from November 16-20, 1987 at the U.C. Davis LEHR

facility. The agenda is a shown in Table 1. Modifications may be made as

appropriate, to minimize disruption of site activities and to enhance the efficiency

and effectiveness of the Survey.

Table 2 is a listing of specific areas that each Survey team member will e.yaluate.

This list is intended to assist SAN and their contractor in identifying t'h'e most

appropriate technical contacts whoshould be matched with individual"_i!;_,:.team

mem ers. .,:,<.:' '_.
_ .:.: ,_o _ '_,_

,:  i!i ::!:,,.
Interviews and consultations will be conducted with e_:_f_'onme:_,tal, safety,

research, operations, waste management, purchasing,,,._:#nd '_'_ii_i.ng.. personnel,
among others, in the course of the Survey. Also, the Sur_Ny. tea'm, will continue their

review of records and other documentat,on dujin_i_,_._r_ey. These records are

: identified in the "Records P,equired" sectlqas _!r.lh_sq_an. The Survey team has

already reviewed some of these docume'_i_ s'oil;ii_p:l_s need not be made of

documents previously submitted by S'_i!i_ia!d_i!i[_eir " contractor. However, the

original documents should be readiI_y_!;ava'il_'_le for reference during the on-site

activities. ._:_:_,,.
,. "'ili!%

°,:: ;:iL_

2.3 Samplincl an d._a ly si_:,:2:_%,.:::i'.i/

'i % .!.! _"

Based on availab_#!S_[t-e en_rq_im"ental information and the results of the on-site

Survey activitieS:!::_iqe,_mpli_:j" and Analysis (S&A)phase of the Survey process will

be ,mplerr!e.:m._d.. _ai_.!O'_i_'mately 14 weeks after completion of the Survey. This
effort v_it,i_}f_a_e!a 2-3_!_eek duration and will be conducted by the Idaho National

Engineeri_tg_aboratory(INEL). Results of the S&A effort will be transmitted to the
, °" '_.i."_

Survey Team"';.:l_eader for incorporation into the Interim Report. If data are

determined to be reportable pursuant to regulatory requirements, they will be

- immediately provided to SAN.

-3-



-4-



TABLE 2

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

AIR

Ted Koss Meteorology
Local Air Quality Data ,:_,

I:'.:_"

Emission Sources, Controls and Monitoring ,!_:,,
- Environmental MonLtoring- Air ,. • :

Air Permits and Air Emissions Inventory "'_;,_:::_;,,_,
Fugitive Airborne Emissions ,-.... ', '.M;;I," i" % * %

Accidental Releases to Air ,,_iit_:' ,_, ,i_,,,.

RADIATI N ,=;,::,_, :........
.... 4!_!._. '_;i;7,.

Ernest Harr Radloactlve Emlssaons and E._u_i_,t_s ':;._':.,
Source Controls and Mon to_';;:,:ii'_ ,., ";,"
Environmenta Monito,_.mg- R'_,,FI_I-',I',I':,.
Laboratory Analysis- I_, '_i:,ii!_;" '"
Radioactive Waste,, v'ii!ii:;!, ",iii'.,

SURFACE WATER _,:_,, ;U..... , ,,
%iiq ;!i!qi:,

Mara Hlavacik EfflLJent 5_iiu,rce_,!i,ir_. ';i!:,,
= _ !,: ,jt _"tl!ll, *_;!i;_ ,Wastewa_,t.Proc_!t,_ nd 5ar,_tary Treatment

, , ,. _ "k'L % "I_ !!!i.

. = =,m:,:;m:_. *= :_ '_j";; , " ,

Envlr8_l_:..e_l _,_.nltorl ng-Water

Dr_i_i ng'_a_er Distribution
Stor_i_#te#iJl_lanagem ent

.. Spill P_ntlon, Control and Countermeasure Plan

WASTE MANAGEMENT .,,.i_i_' "iiii_:,,, ,.,_4,

Llane Hetherington '*;__'"•':_*," 'q!ilr!il_.arclo s Waste
'_;:'. ' • "_R_dioactiveWaste

'i, '_ ,_ ," _,

". ".'.'.:":;... .,:.-'.. Non-Hazardous Solid Waste
,:_,_,,::'. ',;.:,,. ._*"'._" Underground Storage Tanks,"::_ii_'" ""J, "i; _'_"!:!;._'- RCRAJSolidWaste Permits,! i; !ii* . : .....

,'::i!>r ,.=;t;:_' %"....... '........ Mixed Waste',_!i_, , i_ ......

INA CTIV_,._,_....A.5T S ASES
- i

Jennl el",.Cla_i- Characterization Studies
',i_i'.' ,,," Remediation Work

"" PastWaste Site Locations
,. Spill/Accident Locations
"" Former Research Locations_
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TABLE 2 (Continued)

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

HYDROGEOLOGY/DRINKINGWATER

Robert Germeroth Waste Storage and Disposal Sites (Past and Active)
Spill/Accident Locations ., -
Regional Geol0gy and Groundwater _,!:,i}!,
Well Inventory and Construction (drinking,_ater:

suppl es, irr gat on private and mon _t_iq_g_,_.• : ':_o

wells) ,,;,!,_,,. '.,.:..,. -
Groundwater Monitoring Program _._les '"',j':;

_i_,_!_ ,fii_.__ .

QUALITY ASSURANCE ' "'-

David Olson Environmental Sampling Pr._r_ ::!;_I.
Environmental Analytical P_r'_'_?.,.. ",.:_L',
Data Management an_, Handl_',i?!iLiL.'.:!_..
QA Program Overv ev_Jj!i!m., '_:;:_'

TOXIC AND CHEMICALSMATERIALS ,;j_ili;_t;_._,,.._;;_,. ',./
"_ii!#,i:ill _!I:I_'_'I!!.

David Olson " '.... '""' ;'"....Process Chen_ls aC_,&ubsta_ces nventoryN _ T" '
Asbestos:Remo_it_.and i_j:)osal
PCBsIn-S_,!_e, _.,.._ge,-,_nd Disposal

, , 'i _,i Mi} t _li_ % ,
Pest, k.c4._ r_i_i_ora_ and Disposal
W '_'.'i_!_'.:.... ._, 'l,, - Prar@_t_ _i_ Storage Tanks for ocess• ,:m . '_Ui :t. HH_:_

,ii,',. fi_i!:;."_:!:' iU!!it,
',_il;_., '_"

' . ":';i!_.', _.
_., '_: / ? /:!i ._

• _' " .':i_, ,_!il,"

• 'ii!;' 'itlil. _'

, _ .

'"i i "::i!_:' ,'_:_'
' }Jl :' '..:. ' : "

-'_ _ '.:! : _ ',!!' ?._ ,! : ,

,']ii_i_ _ , ,. , ,. .... _

,,
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2.4 Conclusions and Reporting on the Survey

A closeout briefing will be conducted at the end of the one-week Survey to describe

the general conclusions of the on-site activities. Within 10-12 weeks 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.
- ,1_,

3.0 AIR ,,_,,.'..,

3.1 issue Identification ,:,,,_,- ',:_i:-- t_ h ,o

- ,s iii:' " "

.... ,,Ii,, j,,The radioactive and regulated/hazardous air-related SurV_.g _¢_ vttl_':involve an

assessment of the plant-wide air emissions and emissi_s :-review of the
°lh!;., .

monitoring program and equipment, and the ac_g[s_tl_j_.,of a_ lent air quality
, , , . . , '_ii!!!ll!ili)ii!i¢:__,..2_}2_., '_' , ,

data, Areas of ,nvestlgatlon will include the la_or_,_':_i_ions of radlonucl,des

and toxic pollutants, and potential em_ss_o_..,.ofi_i._d _i_es, organics, and volatile' . _Jlll!!l;, uilt._. _,i:i
, "It)ii_!I,_,. ;_iiii!.,'_ _ , , ,

hydrocarbons (VOCs). Operational a_, p_du'i_!, practices associated with

emission controls and emissions monl_orln:._i N_i_l_nt w_ll be evaluated Fugitive
hy,.',_, IW]!,_,

sources of radioactive and regulated/_'_;_rd'_i_k particulate and gaseous emissions,

-. including emissions from ch2.mical ancJ_;_J:_ostestorage/handling areas, will be

";i'!:i_:h d_:ii _

,:::i;:_' ,_!-. "_:..,

"The general approach f.'_,:_i:5'ur.v_,ywill:_,U;.'" involve a review of existing environmental. .;._,,. "":,!!:,i:_, ....
_ reports, chem_cal,_ii_e'_ntoifl_.!:_beratlng procedures, venttlatlon diagrams, stack

monitoring rep'_._,,_ioactiVe effluent reports, and other relevant documents to

identify si_i:_[C_nt'_Mrces of a_r emissions. Following the document review w I be

the phy_?:_!!,!nls,_ectio'_"of significant processes, control and monitoring equipment,
and potent_i_,.fugitive sources. The Survey will identify air contaminants from

m _ _.,

significant prd_sses and fugitive sources at the laboratory, identify and evaluate

the existing control equipment for the air contaminants, and assess the potential

for environmental problems from the emissions.

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

available documentation'



• Emissions and emission controls associated with "work for others";

• Identification of carcinogens and emissions controls at the Toxic _

Pollutant Health Research Laboratory; __

• Potential for environmental releases and residual contamination from

the recent americium/plutonium project; and

' ,ii!i!,
'L :;

• Vent and fugitive airborne releases of radionuclides, includi,_,_otential
for accidental releases. _,_:,, ,,,:,.

.4i !ti_ :i; i' _J, " ....

,,,'_i_ii_"" _!:iil, '" '_'

3,2 Records Required M,_:.... _.'
JiI_ !_ _tl _. _.i_! _'._

The following records should be available for on-s_te rel_!ew: '_y_4':[::i,''.,::.
't li4i_" "

'_ltiit_,I '._% ,
'_I '- qJii>_ "i:i*_'

l_l_t!'_1i73:"S!:', r ' I i c• Source and emissions inventofi_es'-,_ _ adlo og al and_tJl!!_ _,tlIII!_ ''_"

regulatedhazardous emission so_.ces _!&d c_acal inventory lists;
%_;III,... ,_,Iri,.

• Description of current ai_, c__!_'_'._t-producing operations (flow
, _ ,m_, "_ "tt

d_aclrams, narratives, and sl_e_,he_,_:_,,,',
-. , iiiii!r" q;_:'

• Cop0es of a_r per._t_ii, _. _,:_.:..
.M;,'.u" . m_,, r.1 ,. " i"

_'i:;t :_ q;,ili[:_'!_':_: "
," _i_',:_ _ ,:'..ii, _'

_* :: :_ ,_,. "i!..! 0j::m, _ ,_* I

• Local amb_,,t,_.,_t c_llty data for both radiological and criteria -_
• ',_ i. ii:i" ,:!" ,_'

po IIut_Oi{$,(e.,g.,,Q_,e);
_! :i,,.ll _. ,_ . m_. i.

_' lt :, _ %'

_,::% "m 'i ";"4,,

: :: .'.; , _ °,/.:;:_ , , , , , , . ,

• ,,_l_e_,,tlflc,a}t,onof s_gn_flcant fug0t_ve/accldental release points,
'_,,: !:_,, ,_r_:_' "_"• . e, .': • :

',iii::!,,.'...;,"

• "A_b!ent,:;::,..air dispersion and dose calculations;

• Descriptive documentation on existing add-on emission controls and

ventilation system drawings;

• Operating, testing, and maintenance procedures for control equipment;



• Correspondence between LEHR and regulatory agencies related to

air/radiological issues;=

- • Reports on accidental releases/unusual occurrences relating to

radiological and regulated/hazardous and toxic airborne releases; and

' • Radiological stack monitoring/sampling program procedures/docu-

mentation including' ._._,
I q:!!!'l

'!;!:i\
,'V:: ::ii_h.!_. •

Calibration procedures and records .,:_:::i:_::!:, '_"'.

- Stack monitoring/sampling data .,,:_i_i;'_',_:

- Laboratory procedures and qua!ity assurance. "_F"

: 4.0 RADIATION ' ,,:. '_i}!ii.,,/i:':, _.:::_:,

4.1 Issue Identification . '_ii_i_!ii_!!iiii'_}_i!¢_!i!i!_ii,:

The radiological aspects of the Environs.en _r _,_i_i'iin olve identificatior: of

the species and quantities of radioac_ve'_i__i!_ro_cessed at the facility since ,ts

inception and aetermination of whet_e,r, ha):ardous quantities of those materials

_- could or do currently exist. If r_.dionuclid'_!_,th_r than radium-226 and strontium-90

I- have been used, informati.on 'e_cernin,_. the past waste streams and atmospheric

effluents will be coilect.e_i!!_'and t:_ile_.,_sibility of hazardous quantities remaining= .,: _!ii_: _,. "_ii_i._:'

will be examined. .::,,.... _:i.:"
': i_._ _ ,,i! ',_"

_ r" ::;!_ ''° k:;:i ,,

_...:-. . _. ii_ ': .'*

If current pract'r_2_._s_;_'r_p..reset_tat_veof past experience, the Environmental Survey

will involv.ei_a_,,as_iilme!_t_'of the site-wide radioactive release controls, on-site and

off-site _"_i_!.t._ng e_ipment, and the associat_.d impact on the environment and

general o_f_.2ilte population, r The radiological _ssessment will encompass three

major areas "1:}:'airborne radioactive emissions; 2)liquid radioactive effluents; and

3) liquid and solid radioactive waste management. Because of overlaps, the

- radiological assessment will be coordinated with the air, surface water, waste

(CERCLA/RCRA), hydrogeology, and quality assurance specialists.

The assessment will determine whether radioactive materials released to the

- environment from the site, or potentially released, create any actual or potential
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environmental problems. Existing environmental standards, regulations, and

guidelines will be used for comparison to assess the potential magnitude of these

problems. The review will also determine if appropriate actions are being taken or -

planned to minimize accidental releases and/or mitigate the consequences of such

releases and whether there are conditions that potentially may lead to __

environmental problems.

Several areas for specific investigation have been identified during a r_iew of
available documentation' .,.. _!i!!!::

' ",'ili_i!ii!li_i_.
"v';;!i: ht,

• Documentation on occupancy relating to cobalt._adL_itor facility

exposu res; . ";_J_li_i_ .....:,_,:_;'
.'J' . _'._ '.'i ' r

°ii:!!_. .. '._
• Radioactive solid waste including mixed _,_,._te r_a:'_ment practices,

and storage and d,sposal methods, -..... .._,_,_,..,,.
• %_:i_.','"'iqiVYii!!ii!:,i!_'i'_t

• . !_114_ . _i!i!i!iii )• " _. ' "[I '*........

• Past and present radiological rele_es _Qi_the_:s_te leach fields;_ i!!_:, ;,'i!!ii',, "__.!_

t

• Treatment of Itqu_d radLQ.#ct_:_."':_:Le._ through the Imhorf sewage;_ii!_:::_ .; !_,_ •",:;ii!lr:, ':.'iii!..':,

syste m; .;,_ili:..-;_i!ii,,
_:Imo

• Past radiologica.[_rel_i_s to _ injection wells;

• TLD monito_:'i_;_:_"th.e_obalt irradiator; and

Past _ "_'___!ij_}te removal practices from dog pen areas.
..... ':_:.i_i::,..... _:_'

_:!ii_i':;!_i>':. "_!!EI_.
;_'* iJ '._ii?i?_,

4.2 '_::'_:,Re_'rdsRe_iuired

_ih:h..,

Tne following"Yi_cords 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
_
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!

- Overall environmental program manual

_ - Effluent sampling schedule

- Effluent data (radionuclides, concentrations, and curies released by

release point/facility)

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

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

- Radioanalytical procedures, related QA procedures and

documentation .:,r,
_r,i;I,

- • Radioactive emission reports (air and surface water d scha .,0es_;-_i;i(_.

• Environmental monitoring and sampling equipme i.LiJ nd
_ ,:iifi_;i;_i ii'. ':ii_:._.maintenance records; "_"......'i_, ,_:i_::':,, "i:',i,';',I_:':

• Documents on the selection of samp.! "'::"'" '_:"ing_i_!_catl_70s and design of

monitors: ._i_,_ ......... "_.......

• Status reports on effluent and eQ_l!r,,9.n_tai controls and monitoring

systems upgrades, : ":_::_ i_,"'_!iilf_.
,_ !;_, '_Jii!i_0"' +'i "_'

"_j";,:. "_jil'l'

- ._=ii_,_ ._:,'

i Radioactive waste manageme_i'i_[ocedures;,_;,

_'_

• Reports on ac_t_ntat.re!_es;
°'ii;!]!,_ ; ;i,"

• Repor_...i,_._gad _.:a_.t._ewastewater storage tanks; and
,._i I_" ;!:i:, %, !_!!ii_ _

,'_;_4i__'_ ',]!_, '_ ;:;:::i"
,_,ill!_.. ,,_ii, _;.

- "_:'F, _
! _, ,._!;.!!_!:; ::.e..,

, *;:,!:_ii!_: • _'_!_: _,- • ._rlp_li_ o. _ose calculatton programs.
.fiii!!!i _ _';:!!!i,

.,;iii!!i' ' "!i_ .......

5.0 '_ii_eRFACEWATER

'_ _i:"

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

(Imhof_ treatment system and associated leach fields; the discharge ofradioactive

wastewater (Ra-226) from Building AH-2 to septic tanks and injection wells; and the
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discharges from LEHR to the U.C. Davis sewage treatment plant. The control of

surface drainage/stormwater on the LEHR facility will also be evaluated with respect

to contamination via overland flow through areas of potential toxic contamination

or by cross-connection of industrial processdischarges with stormwater collection

drains. In reviewing wastewater disposal methods, emphasi=, will be placed on

current, as well as historical, sources of wastewater generation to evaluate toxic

chemical and radioactive contaminants discharged and their fate, as well as the

ultimate disposal of any sludge associated with treatment. Q

addition, the Survey will review the effect of prior opera_ions..,_.n _t_ir..ally -In
il ' i • _ ,;x+

occurring surface waters, springs, and/or seeps, such as Put_i_ CraNk. P_°ese

evaluations will be performed in conjunction with the Inactive'_£_e.s:J_s!_tes and
°l!:l!,',_

-iqt!!_o
°it_!111""1,ii .... Ii,hydrogeology portions of the Survey. ",!i,,,'i_......_,,,__.
iN!t_, 0_.Ii:!:!,'.

"li!l ' '71h',, ,
Another area of investigation will be the adequacy of s_ii_'_.,orev._tion control and

countermeasure procedures for any above-grouni_._,_i_i,_o petroleum products

hazardous substances that have the poten_,!_,._o _D er trace waters (directlyand
',- ' ,,,,I_ SU

_'_'..:,e;t' effort rdinatedor via sewers) if spills or tank ruptures shpul_,_, ur_!_i!i_his" will be coo
. . ,._,..,i_!,',_,,...._i!_i_!_i_,._"_._'

' ' "_"_""l'I":;_.'_'t'. iJ' " 'w,th the Waste Manaoement and the ,ToRim,_ CSmmical Materials specialists.
_" '_i_. %1_i_:'_'' ' _"-

"_!,i;i,t.-. "tftfflt,

Several areas for specific investigation _i_,,e Been _dentlfled during a review of

available documentation. Maj_reas o_,jnvestigation include
;:'!!_ i_::m • _ '!i_ _

,_,iil,!!"' "_.!}ii!...,,_iI__'

Wastewater.i1_#,_i_mer_ sludge from the U.C. Davis sewage treatment
w]! I ;' _!/;.'"

p ant, i,._:_,,l_zten_t_,f,z_containino toxic substances from LEHR, results of

slud_an_ses, aM;d'ultimate handling;

,_ii_J';:;"_i_ ':_iiiil:.

I .',iiiil.Cr_j'-cond'_btions between industrial, sanitary, and stormwater sewer =

'_y;_.ems, specifically, the potential discharge of industrial wastewater

intN!_he U.C. [?avis sewage treatment system;

• Current or past potential discharges of toxic chemical and/or radiological

materials to subsurface disposal systems, including septic tanks and leach

fields;

-12-



= • Historic discharges to and operation of the Imhoff wastewater treatment
I

system for Animal Hospital (AH)-I,

• Historic discharge and operation/problems of septic tanks, injection

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

Building AH-2; .

• Methods of collection, treatment and disposal of wastes from,_utdoor

dog pens and indoor dog cages (contaminated urine and fe._).i_:'.nd any

- wash-down of do(] Denslcaaes; ,,,_,_,_,,:, ,,._,,,."J '- "_ ,_ Ui'J'L'!_:,'!ti,, "';:_ita
.4_ill,r ' p '_'

_'i'i!r".. ,tilt !._

- • Methods and location of gravel washing from dog _ens; N_ ""_'_';','_"
._ti_!!l,. ,iji].t,

_ilj;," ";_iiiii_:: v

rPa°_eont_:11ddeisS,:hn:o gpeu:; C°;:: _;: r_ _,_,:, _'_;!;! ".r'i_ls' .ncl ud `n g,

• and h !

I t t
, .;f;._.iuUUJq_.';i."

5.2 Records Re u,red :n_',_,i_t!Ji_l_%J[._,

- " " JJlli,,,}JHiil!i_]lilt.li =iii_Itr". ,ifIt:Records that should be ava,lable tc),ii;_£bt'i_'_g,to_at,on dur,ng the on-s,te v,sit
':J,itt,, .j!vt..

inclu d e: "_,_i',,. '_j,;..
";!J! _. ; IN,

;qdi!:. J_'"

• Water d_str0butl_ a'_r_ewegtitNans (current and h,storlcat) for ali areas;
,' iQ" ':ui! _ ' "

• Informat,on __'rtte_._,..,,, _.by_ LEHR to U.C. Dav,s reqardln_ g wastewater
. rI_ii.i',:::. ':_iii!t..,_,*!ii!__"

samplL_ _nd an'ai_;_ data;,ill_:" ._!ii!_"".::_
"Jilii' ,,f']_t I,-,

' ,_ "_: ._i, •""

• ._._tf_._nai;_i_ perta_n,ng to periodic env,ronmental monitoring of nearby
- _;i_it!!i_ ;;_' '_i!jii!_

'_iiJii!!_.U#_i:e w at'ers;

',]!]%
• Cor?espondence with regulatory agencies regarding wastewater

discharges from LEHR and UoC. Davis;

• Available information regarding NPDES permits/compliance issues;

• Analytical data on influent process water and on any wells, springs or

- seeps on LEHR property that are available;
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• Past wastewater treatability or characterization studies;

• Spill prevention, control, and countermeasure (SPCC) plans, data used in

their preparation, and any notifications or reports on past spills;

• Identification of flood-prone regions in the area of the LEHR facility,

including floodplain maps; .,_.,
_!iiii!.

• Water balance calculations and drawings, and reco,[_d,.s o_.i_ater

consumption; ,T_!ii!iUiii_l_iilil "!_"'ij_j,t..,_ _t i_ ..

..... ,,:!l!,!ur. Jt:,!!:

• Identification of 3ny uses of surface water in _'.,._'_a d_.nstream of
.'4it!i_.r?4iii_'i',,,"_",

LEHR (e.g., public drinking water intakes, r,._f_g#atlO_iilcise_g,,etc);
"_tJDI!/, '_:Ni,,0

";li !tt_. "ii,_
.... 'ii Ili!t 'i__i_,

• Accidental release or unusual occu[_e _,'__ that may relate to
, , _ iI'_, '_',¢t'

potential past discharges to th_...w_ewi_r systems or stormwater_!}l!rit,,.":'_jl[_!,..,:lt!ii.
system' . _'!!iil!_In_"_l[i[_,._ilt "

' '_lt,' 'ii _,,. i Ij
_,!if., .,_;;]i-t

• List and drawincls of curre'_.,an_:#bandoned septic tanks and leach
"- 'i!!i_,. _!jl rf,

•,,i_ilt_,' -_,
fields; "_!I_!,,lilt!,.

, f! ;:,:_ d! * ;!!:H_'

• Operational _tedure_II_._,,_'e Imhoff system',* i!_, ,:, ._t_ti_;!i._, r
J',i:!t_, ,_tiii_._.'_"

"_ii_.,1_._!ii_'' ,.I,

"t t 'iI:'" ........_ii_llll:l' ,[i!:]"'ii ;i' i ' '
":lining missions over time (current missions do not• Summ_J,_if? m al_.i,_

n1:e___l _.c.t"_ct, vities,,, conducted in the1950s, 1960s and19 'Os>;
.,.I:,,,';_' ".i} ...i...',,

• _i!!!!,.D¢_led t_ographic maps of the LEHR facility and surrounding area,"::,iiii?_::iii_:"
g!_'_ information pertaining to former/altered drainage pathways on-

,,;.,i'tt', ,_iT..+t,slte,i'

• Historical overview of LEHR water treatment operations, including any

on-site and/or off-site (i.e., U.C. Davis) facilities utilized; and

• Identification of on-site and off-site surface water sampling locations,

including the gauging station and NPDES outfall to Putah Creek.
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6.0 WASTE MANAGEMENT

6.1 Issue Identification

The waste management review will focus on the identification of hazardous waste,
_

solid waste, radioactive waste, and mixed waste generation, storage, treatment,

and off-site disposal. Among the areas at which hazardous wastes are expected are

the storagebutldlng and the Toxic Pollutant Health Research (TPHR) abo.r_t;ory, as

- well as the various research laboratories and the Clinical PatholQgy. Lab'oi_a.tory.

- Radioactive wastes are expected in the animal buildings, the,_li_!_oi_ treat_'ent
. _'i:_*',_,.,,iiii_ ._,.,

facility, the Main Laboratory, and in small quantities in the. rese_,._'l'a:bi3:r.atories,
. . ,.:!!!!iII_., ";i;ji;!_._.

Solid wastes are likely to be generated in virtually any build]!_.ii_:r,,area.iat LEHR. The

: management will be examined to;ii_i_:ii_,'"_.at ali TSDFs operate in an

environmentally sound manner. Soli;_:;,wa'_i_. management units, operating and

• ,nact,ve, w,II be ,dentlf,ed and;assessed as"_proprlate.
- ";:;ii:_,. _.

The waste managemenl;,_tev_ew wri:[_ib_,coordinated with the air, toxic and chemical
., :ii" K!, q:._*

, ",i;i!"v. , '.' .;,,.. , , . , ,

- materials, surface wa_:e,[,_'d_r_nk_ngwater, and inactive waste sites/releases

investigations to;ii_ieil_p '_i_,_j_:"p ossible releases The LEHR fa.,_=.'/, ._:;_:_ cilities will be
, ':_!gi' .!iii_ " _' , .

_ examined to c_r_,e, th_ points at which hazardous, non-hazardous, and

radioactive:..:_'_istes";a:_egenerated, the extent to which these wastes are mixed prior
,,::!!i," _ : q_i:!!,

" to dispc_ia,L .OT)_sitest'orage locations and periods, on-site treatment operations

currently u'_8,disposal facilities, and historical waste management practices.
_ "_ :. !,',

Several general areas for investigation have been identified during a review of the

available documentation'

• Locations of hazardous waste generation;

- • Storage locations and periods (including lab packs);

-15-



• Disposal and storage of animal carcasses;

• Off-site hazardous waste management procedures;

• Solid waste disposal procedures and waste segregation practices;

,=1i• Radioactive waste g_,neration, storage, and accumulation; _!I!!

• Mixing current and past, of hazardous with radioactive , _=i:i_., f 4_J!i!!,,,,,

• Clarification of past waste management practices fr-site;

and [iliii",.
q_e% "v"

• m_,

.] "ii_i,i"

• Storage and disposal of salvage and scfi ,_.ncluding asbestos
removed during building renovation i_)i,

!,

6.2 Records Required ._ i!ii!0.

The following records should be availa -site review:

,ib

• U.C. Davis hazarc_u_l_.aste p._e_mitsand permit applications;

• Manifests re_i_i!_' th._ off-site disposition of ali hazardous wastes; i__- _, ,til, :II',=;'_ttt_,i;. ,,.I:- ttl_=,=}J ;,, ' h,.,_ ,_

R _'lt '_" ........• eco k,_u_ent_ng the off-site disposition of ali radioactive wastes'
T' l , ::T;_,_It_j_.__!_, '_ ii.

,,'_!*.:_ ._. '!J!i_. , ,
• '_:_!i!!__ inventory and waste generatton documentat,on;

'_i'i :!_i ! i_"

"4m: ,_

® Ins¢:__:tion documentation;

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

system;

• Any enforcement action or violation documentation;
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_ • Waste characterization or sampling data, if available; and

• An inventory of reagents and chemicals remaining in storage.

7.0 INACTIVE WASTE SITES/RELEASES

7.1 Issue Identification

- The inactive waste sites/releases specialty area review will identify e_:_i_,_.,mental

problems associated with the historical handling, storage and dis _,,gfh'g_'_dous

_ and radioactive substances at the site. The Survey will focus on,_ and f_'ure
environmental problems related to past land use and disp, past

spills/releases. The review will evaluate information d ':'*' nse to the

Comprehensive Environmental Response, Compensati_ i_ Act (CERCLA)
and the Superfund Amendments and Reauthori regulations,

- Information on potential or documented d, II be e×amined to better

- assess nvironmentalcontamination stesites. Since groundwater

contamination is often a result of b._iri e CERCLA/SARA portion of the
Survey effort will be closely coordin rr_.thehydrogeological portion of the

Survey to document these wa_e sources.' . :rthermore, past wastewater treatment

activities at the site will be. e'_!_ated_ aid in determining the source(s) of any

_ present or potentJal e_:_o_men_!!!!_ontam_nat_on. Information pertaining to

stormwater and surfac_i__age.or unknown/unperm_tted subsurface d s_osal of

waste that may f_.'_a m_r_t:ien pathway w_ll be obtained A determ nat_on will
, iii': ,,_!i_i _

also be made o_'_,_}u_nce of past handling and disposal of hazardous and mixed

chemlcals/:N_t!es _ regard to the existence of undocumented inactive waste

s_tes/rele_es_,:ii:,,
"ii_!. a0

Several areai_"_f concern have been identified during a review of available

= documentation. Major areas of investigation include'
_

• Strontium-90 leach field associated with the Imhoff Waste Treatment

:- Facility;
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• Radium-226 tanks and leach field associated with Animal Hospital (AH)-

2;

• Southwestern corner of LEHR where an unspecifi{._d number of shallow

trenches were used for waste disposal;

• Pastsolvent/chemical storage and dispensing areas;

• Residual contamination associated with the dog pens, Inclu,d,!nqhgravel

_JtNfn,..Jt,!!l_ "
• Pastequipmentdecontamination,washi_,q,a_,or r_i,ntenance areas;

'M,,%[lll i,
• Open storage areas for surplus equ_orff_.t a_i_lI_13arts;and

_JlII_tit_,,'%tj]lilt,'_'_"

Past spill or release inci_.e_,l_i:_litl"!!i!!_!_l:_'I!_ayhave resulted in residual
contamination. 'ltJllj'i,-,'t,it!j_,_1iii_,_.

%li!II,,l_!_'!,.

Other possible areas of inves.tiq_i#n.,,i!,,0- "_'_,_inc!,_de:

,,!iii!l!i ., _ttlli ,'

• Existing and 1_._ f_itities that have handled hazardous, mixed, and
'l!jit' ' ._ _' h i_,. , 't _ o ,iii'

Iow-I e,,,_l]_aj_ioa_I_!J_ astes;
,_lil_l_" ,_it: _iij!_'_'

• ,__ w_ past undocumented d_sposalmay have occurred,.:;:iit!l_"iiil, '%

• _j_as where leaks, spills, or inadvertent disposal may have created
'_ff;!!,

onge,ng sources of contamination of traceable plumes of surface or

subsurface contamination; and

• Additional past waste disposal areas not previously identified.

Information received during the pre-Survey visit indicated that DOE-sponsored

activities were conducted at the Hoptand Field Station. Information on _his field
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|
station and any others used by LEHRfor DOE projects should be made available to!

,, ensure that any potential CERCLA/SARAissuesare addressed for these locations.

7.2 RecordsRequired

I The following records should be available for on.site review'

. Pastand ongoing CERCLA/SARArelated studies and remediatioq._eports'--i!;:'f I

I • Records of historical research facilities, locations, operatq.i_tqs,_#_sses

::::ablstances used, and methods of materia,s and ___ii _!!?dl,.n'_'_i"_nc,
° I_ _'jtt' "!/'.

• Description and location maps of ali ina,ctive_JJl_f#_'t:.e;.management
- "_"Jll_[_.,i,lili •

facilities, including buried tanks (USTsa,:_... _'[.se {g) an_i_itructures;

• Descriptions and notifications ( ._IIj_R_ Section 103) of inactive
a_ii_.!,,l I,

waste sites a_d potential area,= i,_.amf_;_tion;
_ l!i!_.;'_,,'.;!_iilri'

'1" , 'I!;UI"

• Listing of inactive areas us_,_,foi_;l_,azardous substances use, storage,
receiving and shipp!.#g, and di!

tl ti!,

• L_escrlptlons_!i_0 rrect i_ji_,_l ons;
'1iii:i:° ,,,% l_:.,

- * Histort_,_ _l.anda_i&,#_erat_ng procedures (SOPs)regarding management
of h_r_'__!_,.._._li'_',,iii: ii,.;__ affi[9_,_f,_ust'ances, disposal areas, and storage areas;

• °":_i!!:Na_a'rdous_'ubstances inventories;
'_'!, %

_ • Wa]_:'bgeneration reports and characterization studies;

=

• Waste management plans (past and current);
==.1

* Files on past off-site waste handling and disposal (period of use, waste

types and quantities, etc.);
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• Historical aerial photographs and site plans that may provide clues to

undocumented disposal; I!

• Descriptions and notification of spills/releases (Unusual Occurrence !

Reports and Minor Release Reports); and _'
II

• Records of facility expansion and building rubble disposal, 1
I

_ ', !i:i)!i

The preliminary review of the documents supplied for th@!i HR facility ;..
indicates that in the past, there has not been a groun g program in

piace at the facility to assessthe environmental,i operation or the

groundwater regime. Wastewater containing.j{ l, from buildings AH-1
and AH-2 had been routinely r_l_,chargedintq _dsand esspools adjacent

to the Imhoff Building, Wash-down _tdoor dog pens has been ,
allowed to seep into'the ground, I.of pesticides have been used in

the past to control insect infestation sed in these pens and in the gravel
lm

beneath the pens. Additionally, urine an of these dogs contained Sr-90 and -
'Jtj_!i, . Jht , ,

Ra-226. Radioactive wast#_,ha_f_,bee_.,_urled in trenches an_Jpits in a number of
, , _tlUlu_' ;_'_!!b,,%i:

't;;:° li !':'_'j_._in!ii. ,,_,,

The gr'oundwate_t]_ttorl_li_!_tem currently being Installed by Wahler Associates

will be evaluate_!t,t$_,_e.ss whether the system is adequate to characterize the
environm._al;i!ilim_'_s of past and present operations at LEHR, The reliability,,...i,]i!l._' ',i_: 'i.i_,iI.

constru_i_p,_i#d,_ placement of groundwater monitoring wells will be examined to

gain a bet_{_i_:_,understanding of the geology beneath the site, A review of
groundwater s_impllng procedures, chain of custody and auallty assurance/quality

control procedures will be made, and interviews with site personnel will be

conducted, Water level elevation readings taken in monitor wells will be reviewed

to determine their value in resolving the issue of groundwater movement in the

shallow or "A" aquifer. In addition, information will be reviewed on the regional

geology and data will be collected for the drinking water, irrigation, and private

wells located in the vicinity of the LEHRfacility,
_
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Several specific areas of investigation have been identified during the document
review. These include:

• Imhoff leach fields;

• Ra-226 seepage pits and leach line;

• "Deep Weil" locations- Rockwell Report- 1984;
t 1 I

• Sr-90 trench area, C;!i......
• Campus radioa'ctive waste trenches; ". ::':

• Dog pens and gravel disposal area; "'_::"','_'!_I!_.'., . .,

• Abandoned well In shop area; and ,_,Iii_:.._,,._._,!]r
• Chemical storaae and disoensina areas _ '%1',I_i'_''_''_:_':':.'

I- _ ' 1flit . d_ijjl tq

,itlit_#J!_i],., '=i!!it,,Utq_.'_l:!!.I_. 'J'",

8 2 RecordsRe ulred ,,,,,,. %It,,t_',li';''...;'._,.O,t _ , "aiilll_" "

iii,IIIiljll]il!lll]n_,,[i]NIi', _tUlnr,'_'

documents listed below should be made av,lll_#,b'I_J_[#r,.,-_J_i_Lewon the first day of the

... _iUll!_,t!_UuUU!iii,",lJ[_.

• Department of Water aesou'l_ie;_ (_,_,JR),1979, "Well Qualification Report
for the Yolo Coun_g,;,_Portion i_._!iltheSacramento Valley Ground Water
Basin, Basin No -%21,'i,_,_,. _,i,

',_' _"_ ", I , _!h'__:'

,,!,iri," _ "J!J:i!i_
,]iiiii_: .,/__. ",'

• DWR, 1980, _,#,,- L,l,nesof Equal Elevation of Water in Wells in Lower

Sacra_!!_!'_ii_/ai"J_;_'_ ''San Joaq uin County, Spri ng 1980",California;' 1_%rl,l!,,

• ..._lng_, Gordon L., et. ai., 1981, So_l Survey of the Un vers_ty of
, _:i!!Lii_ ; '!,,1 _ilj!2,
....._' r "
::i::._!_f_ n_a, I_av_s , UCD Department of Land, Air and Water Resources;

_"i', '_,

• Wa_ler Associates, April 1982, "Geologic Report, Cache Creek Aggregate

Resources, Yoto County, California";

• Woodward-Clyde Consultants, 1976, Aggregate Extraction in Yolo

County, a Study of lmpacts and Management of Alternatives: Prepared

for Aggregate Resources Advisory Committee, County of Yolo Planning

Department;
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• Originals of "e" logs and boring logs for two "Deep Wells" mentioned in

Rockwell International's report- 1984;

• New and recent data and reports on groundwater quality;

• Well sampling procedures;

• Well installation reports, boring logs and as-built drawings; l,,,_,r!:i!!l,,.t!t_.

., _l!!j_,!!_.. r.,:li!_:,

• Off-site well inventories which include location, de_j_ ar_ lengt_ of
• ' '"J'JinI,_,,._I_lilli:_,._........

screened area and owner of the weil; ._, _tult_li_"_'""_J_,:?,'
., lilQUIJtl]n,,.,,
'Ul!t,. 'vl!L,_,,. .l._,
"JlII,_ i_tl_!ii',,:,.

• Historic memos, aerial photographs, and to_arap'fi!_'a_,_; and

-%,
• Groundwater work plans. 'II_' ltJ/IJl/'_r _',ikiljt_1,

. J
90 U ITY A llIll',_;IIIi'.. Q AL ASSURANCE (Q ) ._,_.1_,l_l_In,.I,!I,,

9.1 _ssue_aendtication '_tli!,,, t'_]In,.
.... l,iiii;_' '_"

The LEHR fac_l_tylab°rat°rv'_)A_ngranm_'w_llIi,be revlewedtodetermlnethedegree
to which s_te env_ronmel_{at data_Jai#,'_e- utilized by the Survey This review w_ll

identify environmental'"_!_,_$t_'a_.and where the Survey will conduct sampling and
analysis. Labora_a_ibrot_["'covering sampling, analysis, data handl,ng, and

reportpreparatr_._ii_e'rev,ewed.Toursofthe labsw,llbe conducted and any

. :::::anbt;; ____by Iwba_rl:tr°:'s:ScW::Lb:,:Va_:Uabt:drev,:heednalytical work
, i};'t!!, ' '

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

', ,_

• Training records for personnel (laboratory and sampling);

' • Equipment and instrument calibration/maintenance;

• Precision and accuracy studies;

• Blank, split, and spiked sample analyses;
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• Sample handling and chain-of-custody procedures;

• Data reduction and validation;

• Data reporting and documentation; and

• Calrulation and logbook reviews.

9.2 RecordsRequired

The following records should be available for on-site review' ._._.,

.,,: i_!:,!,4H:.'t,

mplementa _'_'_"":"'_'__• Facility QA manual and i tion guidelines; "_......_....."v'_/ii/ip, ,
..,-,, ? . '_!!!!iir.

"'_i!!n,,,,i:!_
• Laboratory QA manual and analytical procedu ""'_....":_'..........r_s , ,i!!_i:m__:_:_:_;_!_!!_,,,

"-_ t "JUiliii!_.... '_4!_"
o_f. U!'.H_,

Sampling QA manual and procedures; ,i_[!_ ' _,_:,_'_'_':.... _:_,:_,.....

',,-.

• !!i!
_x H

• Previous QA audits of laboratory and sa_i,l__gcirams'
• :,% .,,,:t _o -'ii:r. "",I!:,

_!h!!r,, "!Hn,

• Reports *forprectston and accura_!ii h![.'.o _l!:i:_'.,

"_iHiliiii!!iili_! i_','"UU_!..., %=

,:i,:_. _._ii_ "_'u'_ _

• External performance _:_d_N results (e.g. DOE Environmental
,UHi:..'._ ";IHH[,

Measurements Laboratory afi_fi,gth'_r outside agencies);
m.. "'q'::P

,'_ilH!_. _":.i,

-'_'" _ii_,_[_ records(laboratory and sampling),• Operator an_e'c nni_'::_'''_'' '_i ng'_'..... '

• instr_eot'_N_int_nce and calibration records (laboratory and

sar_ In _,and '_i_Lii.'
%;:l.::p _&_'

_ .,1)!)IU'y"_: 'u_,r:,
-, :,-,'_,,.".-_"rat_ and sampling calculations, workbooks, and standard data

"H::I?', s':'i_,,:i _ -,I_iU

,,:_i_=_,,rting forms.
'ii_i;iF'!.'
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10.0 TOXIC AND CHEMICAL MATERIALS- TSCA

10.1 Issue Identification

The toxic and chemical materials review will address the use, handling, and disposal

of hazardous chemicals, polychlorinated biphenyls (PCBs), asbestos, and pesticides

at the LEHR facility.

Several areas for investigation have been identified during the pre-Sur._y,,:i_.view of

available documentation' ._,,_,. ., ....
,b!i?' ',i_i!: ',i;=_"

_'_;i:i!. ,,':ii ,_' .

• The toxic substances used at the facility and the Rroced'_'_:_:g_'..to track
.,:_i!!'!_..=, _'_ii_i'!,

control, and manage these materials; "_'";'_'/,. _,_:':!'.

• The PCB-containing equipment, fluids, _.nd d_i_amt_iated items currently

usea or storea at tne tacll_ty; . *'_i;;,_i:"_;_.:_;;i!S_i;;;,;,,,,,:-

• The procedures used to remoge a'_[#_spe_e of PCB containing items;

• The buildings that conta';i_!_asb_s insulation or asbestos-containing

materials; '_::ii:.,:._
, _,, "_ili!!_

_i:i;i_;_. "_"

• The pesticid.e_:i_sed "N_:_i_e"including annual quantities applied and
.' .!::ii" r,?. -_ :',_

storage an'd::i_is_i/_al ora_tices; and

,_;iii.!_ii_;;, '"[;!![_,...,i!!ii;J"

• Bu_i_.he,_i_'caIsto.age tanks.

10.2 ..::i!i_!'_ R.e.¢brds _N:_quired

The followi'i_:,_'ecords should be available for on-site review:

• Inventory of toxic materials used by LEHR;

• Material Safety Data Sheets;
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• Standard Operating Procedures (SOPs) covering the management of

toxic materials, i.e., purchasing, labeling, tracking, and hazard

communication program;

• Data on the toxicity (health effects)of any hazardous material

manufactured on site;

• Procedures covering the treatment, storage, and disposal oper_ions for. , "dli,,
toxicmaterials; ?,_n,_n,,,_#',

, _ v,jUl[iiili_h';i_"

d_JT¢!!tl!_r. "Idili!!_,
,.!,11!_"_'_"_itll'.t. "J_.J_i_r,

• ........ iAnnual PCB =nventory reports and a current Inventor_;i_ P_m-contal_i ng

equipment, fluids, and contaminated items used,_Ij_stoJ_tl_i_ii_acility;

• PCB ha adl ing, storage, and disposa I proc_ldnure!J!ili!i_r[!_ral_'storage and
disposal records; _lJ_[_i..,,' !JJi@, "

.... "U i]r '_l_jj'll.,. "

• .'i "ii'i
• _sbestos disposal records inci_!_i_Ift_,t.ocation of disposal sites;

'lii[,_,,,'_ItJiltnt:"J_J""_U_"' =;;ht:. i_!itr,
' l'ltjtlt' J!J!jIti_,t!ii_i1,:._ ltllt]_

• SOPs and d_sposal recorN_t, for the han. _lng and storage of,J_lII.

pest_c_de_/herbLcJde_l_nclud _ a current .nventory) ' and
,,_.... _iti!![i,_ , li![_'

,;;iI i[ , _l=,_.,_!_,"
,:ii!l,- . _i',', .

• Location ari_.ba_gro.un__ information on bulk chemical storage tanks.._i_i_.,,_ll[it_ ....
. ,_, _1 iii| .:_ n

,,_' _'"_ iJ ";' '_ it i_'l_:
t' , . j t.... '_.' _ 1_ _J,_=l!,h'=

,,lijjLit : : ,,:_,_,

' I _ illll::P _ Ni_

q ,,, ,',1 e

'=:,_i!iiiii :_
;:m ,_

_', :i:,,
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.-APPENDIX C _'"

SUPPORTING INFORMATION FOR , ,

SECTION 4.1, WASTE MANAGEMENT

"'m,
! ., 4e;,*_ _ii!i_

1 ,_,_iJ_l_li• _'i.'.

I'"L hh f ",1'1'•

it'l t

,, _ 'tj 2:! _1_ 'i. _.'
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TABLE C.3

OFF.SITE TRANSPORTERS AND TREATMENT, STORAGE, AND DISPOSAL FACILITIES
USED BY U.C, DAVIS

...... m ii . - ---- . -_: :: • _ ,,, i i ul - , .............

Types of U,C,
Company Locatton Davis Wastes EPA lD#

Managed
....... I .......................................

Traosporter._.js qi

Environmental118sSWhiteRo kRo d AliW ste CAD 8b8 3183
'q'_% ' ,I i

Management Corporation Rancho Cordova, CA 95670 .... ,,_. _,

Exceltrans, inc. 7056 Elm Street Flammables,,,"' _'AD 98198;_663
Benicia, CA 94510 ,,"_:" ,.' ,'

',CA O'q8' 14"_8146National Envirorlnlental N/A Norl-fla, nl[nat)le'._i' ..... ''
, I _ ' ,.

R Coquillette N/A f:lar11!h.al')t¢_,., '," N/A

41: " ' IOff-Site Treatm ent_.=Stqraqe '" '• ,% j e

and Disposal Facilities ,'_ ": ,,. ,, .

Casmalia Resource Site 559 5arl Y_,icII(_Road fi_t,, ';;i_", FhlpLy,,Drurns, CAt) 020748125

P,O, Box 5275 ,_". _ii_'_!,.,,;:_,.' _iN'O,,,,i.flammables
5anta Barbara, CA 'i:./,.,, 'ii:.',, ""_i:
........... _.,,_,;_._ _i _.

American Environmental 11855 White _¢)ck':R:e._id._i',':':,!' Non.flarnmaMes CAD 980884183
Management Corporation Rancho C_t,r,;Jov_ii;;_:;:_,_6'_701',•
(transfer/storage only) , '. '" "

____'_:_ ....

Chemical Waste 3_251 Old Skyllhel_,oad Non.flammables CAT 000646117
Management, lhc, Pi_,,.Box 471 ";_

.,', Kett, l_an (;a:y;'CA 93239
,,_,_- ----_-- ,

Romic Chemical Corpor_.d_fi .2,_81 13_iy,BOad Flammables CAD 009452657
',:.'..,: i._'.P_loAIto, CA 94303

ENSCO/P.S,C, ,,i'.ii:]J!_i.:_i:,,, "'iil',:A'l_rican O11Road Flammables ARD 000404 PCB
",,!q: .,:,;: :l_IDorado, AR 71730

Refinerie._$_tvice ":; _,, " P.O, Box 1171 Flammables N/A
,:: _,,' , '. .,: ,, Patterson, CA 95363
' :'.'::_±: ,, ;..l,.,_ ............ _................... ---___

Safety Kte_'_orporation 2576 Mercantile Drive Flammables CAT 000613950
'," Rancho Cordova, CA 95670

i L, _', , , ...... , ........ i .,i i : _ i. :.

so/ce',UCD, UCD,1987C
N/A = Not available in U,C, Davis manifests and associated records,
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