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This report contains the preliminary findings based on the fi.rst'phase of"a_"Environmental Survey at
the Department of Energy (.DOE) Lawrence Livermore.N.a{i'6nal Laboratory (LLNL), located at
Livermore, California. The Survey is being conducted by;,l_QE_.s'E)ffice.of Environment, Safety and

Health, ,."...,., '"""_!i:"'.,.
The Survey is a portion of the larger, comprehensilve.DOE'.E_vir0hmental Survey encompassing ali

major operating facilities of DOE. The DOE Environm.'ent.al',S._:rvey is one of a series of initiatives
announced on September 18, 1985, by Secreta'ry of E_e_y, JohnS. Herrington, to strengthen the
environmental, safety, and health programs'anld..actigi:_les within DOE. ",'he purpose of t;le

Environmental Survey is to identify, via a,!_nq.faul'_."'b'a_eli'ne Survey of ali the Department's major
operating facilities, environmental prgble'm{.'.;a'hl:t' areas of environmental risk. The identified
problem areas will be prioritized on a De_artme_twyide basis in order of importfance in 1988,

= " i'"' ' ' . 'w

The findings in this report are subje_t'it__ .modification. based on the results from the Sampling and
i

Analysis phase of the Survey. The,fj_dln,gs a_,e al'so subject to modification based on comments from

the San Francisco Operations Of'fic.e <o[0.(;_.ihi_:_jthe technical accuracy of the findings. The mod; lied
preliminary findings and an_'_qtr,her"al_j_.opriate changes will be incorporated into an interim Report.
The Interim Report will serve 'a'_,._h_ sit'e-_ecific source for environmental information generated by

the Survey, and ultimately as thd"p_l_ary source of information for the DOE-wide prioritization of
environmental problems in the Surve'_Summary Report.
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EXECUTIVE SUMMARY

Introduction ," ',
, o

. .... _,'.,

This report presents the prel minary findings from the first phase of the I:_/Ironmental Survey of the

*Department of Energy (DOE) Lawrence Livermore Na_:i'onal! Laboratory (LLNL), conducted

December 1 through 19, 1986. "",.,'°'._.........

, , q ' ", °'l "4,'

The Survey is being conducted by an interdlsclpllnary't.earn.of:,environmental specialists, led and

managed by the Office of Environment, SaYe_.'y.and"_'e_lth's Office of Environmehtal Audit.

Individual team components are being supptied bi.'_..l_?ivate'contractor. The objective of the Survey
envlis to identify environmental problems a_d a_ea_,,_f ronmental risk associated with LLNL. The

" 'i ', "'i ,,

Survey covers ali environmental med!a "and.,all 'ar_as of environmental regulation, lt lt being

performed in accordance with the D.OE_E_qvirc_,hental Survey Manual. This phase of the Survey

involves the review of existing si{e.e_v._c_e.iftal data, observations of the operations performed at

, i"", "', _,LLNL, and interviews with slte'p.er.sonn" '[/,,
,_ '.% ",, ,'

"_ %.

A Sampling and Ar_alysis Plan was developed to assist in further assessing certain of the, . ...q

environmental probJems/;_e_nt[fii_ ' during performance of on-site activities. The Sampling and

Analysis Plan wj,l],.Be _xecute_y a DOE National Laboratory. When completed, the results will be

incorporated int_.t_,'[.LN.L: Ehvironmental Survey Interim Report. The Interim Report will reflect the

final dete;_]batior_@f,tt_b LLNLSurvey.

, .j .

Site _escr]p,tto,n

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

'I:LNL' i.s'located about 64 kilometers (km) (39 miles) east of San Francisco, California, approximately

5 km (3"miles) east of the city of Livermore. The Livermore Site, or the Main Site, occupies an area o_
', ,

approximately 3.3squarP kilometers (km2) (1.3 square miles). Sandia National Laboratories

Livermore occupies a portion of the adjoining property to the south. LLNL is operated by the

University of California and was established in 1952 to conduct nuclear weapon and controlled

thermonuclear research. The laboratory performs research, development, and testing associated

with the nuclear design aspects of ali phases of the nuclear-weapon life cycle, More recently,

research has ;included the areas of Laser Research, Magrletic Fusion Energy, Beam Research,

Biomedical and Fnvironmental Research, and Energy Resources Much of the laboratory's materials

testing and high-explosives diagnostic work is conducted at Site 300, 30 km (18 miles) southeast of

ES-1



the Main Site. Located in the sparsely populated hills of the Diabalo Range, Site 300 covers an area ,.

of 27 km2 (11 square miles).

,

The Survey team met with representatives of local and _t&te regulatory agencies on

October22, 1986, Although no major issues were raised dqt.[hlg _H'[s meeting, an outstanding

concern of the state is contamination of groundwater at the Maio Site. 'LLNL is currently the subject

of Waste Discharge Order Number 85-134, issued by the Sarl'Fran_isco Bay Regional Water Quality
t'4 4 , ._ ,, , ,

_G 4 .°

Control Board, which has established compliance schedules" fqr r,emed_l".... assessment and cleanup of

the groundwater contamination of the Main Site. ..",'"' '.,
d t °,, _,,,

n '

, Summary of Findinqs , ,.,.. .,,
'l

_' , 'G,,...,

The major preliminary findings of the Eq_ironilleh;tal S'ur;ey of LLNL are as follows:

• . ,,, ,

• There are at least four gene.ra¢','_r#as'df'o_roundwater--" contamination at tile Main Site, The
I

primary contaminantS"are.,o[qa'_n'ic','.'_olvents, The most serious of the four areas is the

,, southwest area ar_d',,,the ,r.esulting off-site plume, Residentaal wells have been
• d. '°,. "'oi*

contaminated with or_a_l_,,solvents, Alternate water supplies have been provided.

Remedial iq.1_e.stigationsef ali four areas are under way and/or nearing completion,
, , ',% . ,

i *., '_. ," ,'"
,. ', ,_ _ . ]_'

l There"c_r'e a_t least"t,l_¢eegeneral areas of groundwater contamination at Site300. The
," _°' / i, b •

prir_ar_,£Ol_ami"q_nt is trichioroethylene (TEE), although tritium has been detected in one

,8rec_, No"l_.ff_j;t'e contamination has been detected. Remedial investigations are planned
J 'l"

',' "or .u'r1_._r,.w,ay,

- ' ," _1': A nurr_'ber of areas at both the Main Site and Site 300 are or may be contaminated with

"'," ."." hazardous substances, These areas, the most serious of which are beinr_ -_ddressed by
,. ,'

- '.,LLNL, constitute actual or potential sources of groundwater contamination. The

identification of ali potential areas of contamination, as well as the characterization of

those areas, is not complete,

ES-2
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• The accumulation of mixed waste on-site, because of the lack of treatment, disposal, and

transp0,tation alternatives, increases the potential for a release of mixed waste

constituents to th_ envi ronment,
,4

, • 0t

• The integrity of the sanitary sewer is suspect as a result.Bf't_e;_ffects of age, corrosion, and

earthquakes. There is a potential for contamination of'_r,oundwater by untreated.
I

, ,

sewage, ,, ,, 0' ,
' _'4 4, ,' a, ' ' i

_lb _, ,i .pr,

Overall Conclusions ,.i 4 t,, d,,

',,_', 'i i, _ _,

t p,' ' , ,

The Survey found no environmental problems _t'tI[JLNLtlqa,i:.r,epresent an immediate threat to human

life. The preliminary findings identified _ )L.Nl'.'._b_"tbe '"' Survey team do indicate that the site is
f,,' ' ' 'P,, ,_ ,I,,1 _

affected by several environmental prol?Sems; Whi,ch are predominantly the result of past pr-3ctices,,q , °,q ,,
• '', ", _ ill

The most pressing problem facing the, slte;..a_,#resent, is the contamination of groundwater on-site
.', Ii I ' i i j

and off-site, LLNL has several gr_ugh'd_at__r,.'remedial investlgations under way or nearing

completion, Remedial action fo_"_be_{fr_it_'c;_ntamination is expected to begin in 1988,
m' g' , °'l _',,

problems des'c_,[bed in this report vary in terms of their magnitude and risE.The environmental

Although the Surveyrre, lated sampl!ng and analysis to be performed at LLNL will assist in turther

identifying envir?nrper_ta,f,i'p_:obTefns,,,.' -, t.1_, at the site, a complete understanding of the significance of

some of the env!'r,Gnm.ental..,,. ,. ',. p're_t31emsidentified requires a level of study and characterization that is
'{tqe S<J[r,"_ey nsbeyond thescope'ef , Actio currently under way or planned at the site, particularly the

groundw_i_'r."_,nves_'i6n and site remediation activities, will contribute toward meeting this

requi re,m.ent_" _........

Tt"pt_sm'l'tta I o:f'Results

The fi,q'di,ngs of the Environmental Survey of LLNL were shared with the DOE San Francisco
d'

Operations Office and the site contractor at the Survey closeout briefing held December 19, 1986. By

letter of December 31, 1986, the Operations Office directed the site contractor to develop a response

plan to address the Survey findings. LLNL prepared a response plan on March 23, 1987. This plan was

given to the EPA Region9 (San Francisco) Office on May 1, 1987, by th_ Operations Office, Those

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

Environmental Survey Summary Report and DOE-wide prioritization,

ES-3
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Within tile Office of Environment Safety and Health, the Office of Environmental Guidance and

Compliance has immediate responsibility for monitoring environmental compliance and the status

of LLNL findings, The Office of Environmental Audit will continue to assess the environmental
+4

problems through the program of systematic environmental audits _t wi I be initiated toward the

conclusion of the DOE Environmental Survey in 1988, ".... '- '_'
4,
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1,0 INTRODUCTION

i Q

The pu'rpose of this report is to present the preliminary findings m,,ade during the Environmental

Survey, December1 through 19, 1986, at the Department of [_h'erg_/;r_(DOE)Lawrence Livermore
Qt ' ' lei_ q %0

National Laboratory (LLNL) in Livermore, California, LLNL is eperated {_','DOE by the University of
• " i i t , ', e_

California, As a Preliminary Report, the contents are iqbject' io revision, 'Revisions based on
_l _'l ii' '_ "* '' e

•',,, 'l , ,#H . ,i

San Francisco Operations Office review and comments conce'rolng {he technical accuracy, the results
it, , '*+

of the Sampling and Analysis Phase of the Surveyr.i_n_",o,ther.,, ,, l'nf_rmatlon that may coine to the

Survey team's attention will be incorporated into the Interi_._e,l_ort,

The LLNLSurvey is part of the large r, compr,_,hensiv_:DOE.ynvlronmental Survey effort announced by
06'' *V..I ,,

Secretary John S, Herrington on Septemlpe,r 18',,1.995. Th'_ purpose of the Environmental Survey is to

identify, via a "no fault" baseline Su_.v,ey"Crf'ali _he'l_partment's major operating facilities, existing
d, , i

ig ' i "d eenvironmental problerns and areas c_f_it_iron_ntal risk. The identified problem areas will b

prioritized in 1988 on a Departm_n,t.w<ld,_'ba'si_'_4norder of importance, The prioritization will enable
'Po ,, _,q .4

DOE to more effectively adctre'_..envh'0hr_ental problems and allocate the resources necessary to
'J %% "e'

' ' ' " " ' " .... i t ' ncorrect these problems. Becauset%eE, urveyis no fault and is not an audit, it sno desig edt o

identify specific, isola,te.d, incidents,.of" noncompliance or to analyze environmental management,

practices. Such inci.d_nts'a_i_or,_a'nagement practices are,.however, used in the Survey as a means

of identifying e,xi_Ji'ng,a,nd pote_'tial environmental problems and risk,

The LLNL £_/'i_onm"e_t_l_'i.Survey is being conducted by an interdisciplinary team of environmental

special[s_.s,"hea'c_.£! and managed by the Office of Environment, Safety and Health's Office of
., ..,., ..... L'.:v

Environmental. Audit. A complete list of Survey participants and their affiliations is included ir,
,+ %aO' en i' '.

_' *,, , ,

,,, ',,,, ,

'_'r_ team focused on ali environmental medial using Federal state, and local environmental
The ey
statutes and regulations; accepted industry practices; and professional judgment to make the

preliminary findings included in this report. The team carried out its activities in accordance with the

guidance and protocols in the DOE Environmental Survey Manual. Substantial use of existing

information and of interviews with 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, and the Survey Plan is presented in Appendix C,
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The preliminary Survey findings, in the form of existing or potential environmental problems and

risks,'are presented in Sections 3.0 and 4.0. Section 3.0 includes those findings that pertain to a

specific environmental medium (e.g., air or soil), whereas Section4.0 includes those that are

non-media specific (e.g., waste management, direct radiation, and _jO,ality assurance). Because the

findings are highly varied in terms of magnitude, risk, and dh'at"'a_t_riz3tion, and consequently

require different levels of management attention and response0 they 'ar._":further subdivided nta

four categories within Sections 3.0 and 4.0. ,_,....., ,

The criLeria for placing a finding into one of the four _:_:t6go,r.iesa_e._s follows:
*. , '', ..

. °

Category I includes only those findings that, l_'a'_,edupor_"',the information available to the Team
',, '. q,

Leader, involve an immediate threat to haman I$_e,"'_..ind!ngs of this type shall be immediately

conveyed to the responsible Environmental Safe.$_,and Health personnel at the scene or in control of
", ",. 't,,

the facility or location in question for-a.cti_3r_i".Categ_y I findings are those environmental problems
, , , * o

wherein the potential risk is highest; _Pre coi_;'Oence in the finding, based on the information

available, is the strongest; and"the--:-_pp._o#rJ_te response to the finding is the most restrictive in
terms of alternatives.

._ *q.

'*, 'B

Category I! findings eo_ompass one.or more of the following situations:
:. , "% .,.'.;'

%, ,' .-

• .

e MultilJle"'or,contin_,4"g exceedances, past or present, of a health-based environmental

stan'_JakcL_vtqere'"t-here is immediate potential for human population exposure, or a

.c_ne'_ime"ex'c,ee'dance wherein residual impacts pose an immediate potential for human
." ,"A_ ' " _l "' ' '

on exposure
,_. r-._ • d.,p. _'

. '*'. , ,

" ""'t': Evide_:i:e that a health-based environmental standard may be exceeded, as discussed ino, ,

'.. .. the preceding situation, within the time frame of the DOE-wide Survey•, ,

Evidence that the likelihood is high for an unplanned release due to, for example, the

condition or design of pollution abatement or monitoring equipment or other

management practices.

• Noncompliance with significant regulatory procedures (i.e., those substantive technical

regulatory procedures designed to directly or indirectly minimize or prevent risks, such as

inadequate monitoring or failure to obtain required permits).

,i
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Category t findings include these environmental problems wherein the risk is high but the definition

of risk (s broader than in Category l. 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, more "

discretion is available to the Operations Offices and Program Office_"a,s to the appropriate response;

however, the need for that response is such that management st_tl_n_Qt wait for completion of the
'°''_, .,°_ '%

entire DOE-wide Survey to respond. Unlike Category I findings_._ suffidie'nt, near-term response by

the Operations Office may include further characterizatio_._rio_ to any action taken to rectify the

situation. "'" "'"' " ........ '
"' %''4

..e, ''°

' m
0, 'Jt '" _t°.,

'" ', ,' ' I" '°q ,

Category III findings encompass one or both of the folto.v_ing'c_tterla:

• ', i,e,b ,

• The existence of pollutants or hazar_ous_2_'ateria'ls in the air, water, groundwater, or soil

resulting from DOE operatior_s..tha't, _ose o'r'_nay pose a hazard to human health or the
'. °. "'!, t,

environment. " '" " "

, , '% '%, t o
°. _.l ' • °%,

• The existence of condl_ior4s..'_,t".a'D._E facility tl_at pose or may pose a hazard to human
• , '°,°, ',_, °°_

health or the envirb_._.ent.".:./'...
_,,,i, ", "',o °'P

% t..

°_ '_.

", , ',p

Category III findings _e those envjror_mental problems for which the broadest definition of risk is
;. , ":.. ."' '..

used. As in Categc_r.y... II, tb_.L_fo_r:n'ation available to the Team Leader may not be sufficient to fully
"4 ' _ :,J.' .o

characterize the"pr'oblem. Uh_4_rthis category, the range of alternatives available for response, and." .Q

4.' _" , .

the correspondin_t_.ti_ie f.r_fnes for response, are the greatest. Environmental problems included
,, ,°

within this"_:_te_d_/-"_i_l,.-.. _ ..., typically require lengthy investigation and remediation phases, and• ,

multi-y_ad: b u_l_l_.t "",.commitments. These problems will be included in the DOE-wide prioritization
• , °

effort to el._s6rethat DOE's limited resources are used effectively,
. .., , _*,

,,_' •.. , ", i _
, ,

""ln,'gehe'ral- the levels oi pollutants or materials that constitute a hazard or potential for hazard are
', °. 0

those' .t'hgt exceed some Federal, state, or local regulation for release of, contamination by, or

exposure to such pollutants or materials. However, in some cases, the Survey may determine that the

presence of some nonregulated material is in a concentration that presents a concern for local

populations or the environment and, hence, warrants inclusion as an environmental problem.

Likewise, the presence of regulated materials in concentrations below those established by

i egulatory authorities that present a potential for hazard or concern may be classified as an
I environmental problem. In general, however, conditions that meet regulatory or other

I requirements, where such exist, should not present a potential hazard and will not be identified as_,,..,,_,-,_,;,,,-,,..,,-.n_+=,l r_rr_l,_r'r_

I



Conditions that pose or may pose a hazard are generally those which are violations of regulations or

requirements (e.g., improper storage of hazardous chemicals in unsafe tanks). Such conditions

present a pol:ential hazardous threat to human health and the envir_,r1,_ent and _hould be identified

as an environmental problem. Additionally, potentially hazardoJJs'cc_n_t,itions are those in which the

o**h o* fill''.....
, ,

, , _ .

, _. ,' ,i o, .

The definition of the term "environmental problem" is 13'i£_'d,:S_t'fle'xibie to allow for the wide

differences among the DOE sites and operations, th'e'r_fere, a'g_gd deal of professional judgment
* , 4, ',, _*°.

". '_ ''I" '°'o

must be applied to the identification of environmenta. Or.£t5ems,:,

. '4_'

Category IV findings include instances of _dm!n.ist_'/_tj_e,.noncompliance and management practices

that are indirectly related to envirq_0nen'tall',,r!sk',"_ut are not appropriate for. inclusion in
,,, ". "%. ,

Categories I-Ill. Such findings can b.e..based"upon'dhy level of information available to the Team

Leader, including direct observations'.b_,t'h_, te_m'members. Findings in this category are generally
_, . ._ ._.

expected to lend themselves "te.,'r_[_t('_elY°.'.':_imple, straightforward resolution without further

evaluation or analysis. Thes_',finding's;:.ai.though not part of the DOE-wide prioritization effort, will
" j '.% '. ,'

be passed along to the Operations'@'f_iqe and Program Office for appropriate action.
". ,

,.

a' ", .e

Based on the prof .e_s,ion'al,.i,_9 .m.e,nt of the Team Leader, the findings within categories are arranged

in order of relat.i,_'e sj,gnifica'ne_. Comparing the relative significance of one finding to another,

either between['c,,_t_er_ori,es,.'within a section or within categories between sections, is neither

appropriate_or vallN.",'T.h'e categorization and listing of findings in orcler of significance within this

report, i_'o'nly {_e,fir,s.t step in a multi-step, iterative process to prioritize DOE's problems,

, •. , ". ',

TIq_'_ex't phase._f the LLNL Survey is Sampling and Analysis(S&A), Oak Ridge National Laboratory
. , , ,

• _. ,.

'('Ot_Nb),the 5&Ateam for LLNL, will begin taking samples in August 1987. Prior to sampling, an

S&A'PI,an,is prepared by DOE and ORNL in accordance with the protocols in the DOE Environmental

Survey Manual. The S&APlan is designed to fill existing data gaps or weaknesses. The results

generated by the S&A effort are used to assist the Survey team in further defining the existence and

extent of environmental problems and risk identified during the Survey,

An Interim Report is prepared three months after the S&A results are available, The Interim Report

incorporates the results of the S&A effort as well as any changes or comments resulting from the

review' of the Preliminary Report. Based on the S&A results, the preliminary findings and

observations made during the on-site Survey may be modified, deleted, or moved within or

i
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between categories, The Interim Report will serve as the site-specific source for information

generated by the Survey, and ultimately as the site-specific source of information for the DOE-wide

prioritization of environmental problems In the Environmental Survey Summary Report,
tI '

q' _t
'i" li

lt is clear that certain of the findings and observations contain_d'i_t_is report, especially those in

Category II, can and should be addressed in the near-term (i,e.;,_rior'_d:_'e DOE-wide prioritlzation

effort), lt is also clear that the findings and observations.lh.thi_*report are highly varied in terms of

magnitude, risk, and charactet'ization, Consequently, th'_,'_t:iL_rfty;"_agnitude, and ttmellness of

near-term responses requtre careful planning to ensi_'r,'_,.'ap,.prol_'_teand effective application, The
_'.. ':, ,,_ ,.,

information in this Preliminary Report, albeit prellml_or, y;,_t[t, assist the San Francisco Operations

Office in the planning of these near-term respd'ni_sl, ,,' '",i"',.,,
._'...,, , .,,'q'_ ',,

,,q .o , 0 ,. ,._'

i _. J ,,o' ,O.o. ' ,, ,.f,,

i

4°, . 'o

"-,,,,,,,

._o

':,:",,,...'.,.',,,'_','..
,,... ,, o ,'

,'' ''_,, ' "'i. '" _.'f ,.'

. '''', '" °"°o,

, ,, ,

, ,,

o
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2,0 GENERAL SITEINFORMATION

2,1 Site Settinq
_lI *,

Lawrence Livermore National Laboratory (LLNL) conducts its a¢_r_itJ_',at two separate sites, The

Livermore or Main Site is located 64 km (39 miles) east of San F,_ans:iscoa'flcl','5km (3 miles) east of the
• • ,

city of Livermore, California in southern AlamedaCount_,." sLte300 is located 30 km (18miles)I 4, , *' ., ,,

southeast of the Main Site in the Diablo Range and straddles ,S:anJoa_luln and Alameda Counties,

These locations are shown in Figure 2-1, Figures 2-2 ah:cfi2'_3,depi'c]:i_leMain Site and Site 300 layouts
'.,' , '* ' 0

respectively, , ,,,, ,:,,' ::*
6' '*, '' =*l

,, ,

The Main Site comprises at, area of appro0.x'i'_atel._;:.._'.'3.s.quarekilometers (km2)(1,3 square miles),

whereas Site 300 is about 27km2 (11square"miles)._ Land to the north of the Main Site is zoned

industrial and, to the west, land is-a hi'glq!de,nsi'ty,"'urban setting. Sandia National Laboratories
" ", ° *

Livermore (SNLL)is located to the soul;h_,"ba.nd"t_'the east is mainly agricultural and pasture. Areas
' _" r * _. ' .i

around Site 300 are sparsely pol_'ul,a_d,,ian_ _'t% majority of the land is used for sheep and cattle
• % _,

ranching. "'_.,".,. ..: .,.
q,i

%"_ %.

• %, 'S*

The Main Site overlies, a,land surface of low relief that slopes gently to the northwest, Two groups of
, ,. '.

low hills are situat, ecJa ,,1, ,k'_l" 0,6 miles) southeast and 3,2 km (2 miles) northwest of the site,

Elevations at t,be,."site,.range",f_'om 250meters (675feet) at the southeast corner to 205 meters

(570 feet) at t_e' ' ' "'.he4_b_vestic_rner, This region has experienced earthquakes in recent times, which
%- ,,

were centered_)n,,.,. . nk_a.fl_.,faults,.,,In general, the soils near the Main Site vary in texture from clayey to
. , , °_,

sandy I.o'_" s o_ _0.ixed,gravels.

• ''°, o'°,

T.h'e'sdrface waters generally drain from the Main Site area to the west by means of arroyos and,

'in'l_er.mit'tent streams. Also nearby are the South Bay Aqueduct and the Del Valle Reservoir.
, ,

The major water-bearing formations in this area are multilayered systems of an upper, unconfined

aquifer overlying a series of semiconfined aquifers. The two most important formations containing

aquifers are the surface valley-fill materials and the Livermore Formation. Groundwater flow tends

to be to the west or west-northwest,

The climate is generally characterized as a Mediterranean type, Summers are typically warm and dry

and winters are mild and moderately wet, Rainfall occurs mostly from October toApri and averages

about 35.6 centimeters (14 inches),
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SOURCE: Unwers_tyofCal_forn_a, 1986.

FIGURE 2-2

MAIN 51rE LAYOUT

LLNL - LIVERMORE, CALIFORNIA ,,
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Predominant winds in the summers are from the west and southwest, while In the winter, they are

mixed, with a high percentage coming from the northeast and north, Wind speeds are most

frequendy in the range of 5 to 7 meters per second (11 to 16 miles per hour),

Site 300 topography consists of southeasterly-trending rldges.,:a'nd"c_nyons of moderate to high

relief, Elevations vary from 150 to 520 meters (500 to 1,700,fee_t),'T_nie_"faults are present in this

area but are not active', Carnegie; Elk Ravine; and a min6l:/'unnamed fault, The soils are mostly a
' *', * _,' ,_' • i ', i '

calcium carbonate typE, i _d contain various clay Tormatlons,,,, ,,,:

,:',,:,,,, ,.,, ,.,

Surface.water drainage at Site 300 is mostly from ihtbrm!tteq_ streams that flow during the wet

winter months, Groundwater at Site 300 is fo_n_,Jn the,l_v,o major water-bearing zones' an upper
• "i '', q,'

aquifer in the sandstones and conglomer_s.and..&,_eeper, confined aquifer in a lower sandstone,

In addition, several localized, perched aquife_ b'ave t3ee_nidentified,

The climate at Site 300 is also classifi_6_#s._ M'e_tlterraneantype, Summers are typically war and
. ,L**.,,. r *l, I_' , '*'

dry, and the winters are mild an'd,Slig.b,t,[y,;wet,',"The average precipitation is 25 cm, (10 inches), which
usually falls from October to _r4,[, '"':iii",,,

J'_. '*% '.,I, _

2,2 Overview of Major Site Operattbns

' q_*4' 7*,

Main Site ," ," ",,.
'' ii0., • e,

° 4 L, _'* ' '

Prior to..,,WHr'ld,,.,. ",Wa:r"ii_'!i3e"land,.,, now occupied by LLNL and SNLL was used for light agriculture and
cattle,gr'azing',_l_. March of 1942, the Navy purchased the property as a site for establishing a training, , ,

base, sub_,eq_4,entlyknown as the Livermore Naval Air Station,

• , ' _v
, , * ,

_' •

'LL'N.k',i_ a multiprogram laboratory that undertakes multidiscipiinary fundamental and applied

rese'ar_hr_nddevelopmentinabroad range of scientific fields, The primary program deals with the

design of nuclear weapons (Defense Systems), More recently, programs have been developing in the

areas of Laser Research, Magnetic Fusion Energy, Beam Research, Biomedical and Environmental

Research, and Energy and Resources,

The Defense Systems Program is divided into four areas: Nuclear Design, Military Applications,

Nuclear Testing, and Weaponization, In the Nuclear Design Program, projects include developing

specific nuclear explosives for proposed military purposes, and research on the x-ray laser, In the

Military Applications Program, studies are under way on nuclear design alternatives and related
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I

Issues, The Nuclear Testlng Program is involved in the del¢_lopment of new and advanced diagnostic
techniques for nuclear explosive experiments, The V_Veaponization Program is responsible for

k

completion of material development, design of military iveapons, setup of manufacturing processes,
01

and retirement of obsolete weapons, '.',',,
, t

mlq I , 4

4'*t4_ ,0_q *,

Laser research includes development of novel technoll)gies.,_n,additi'hn:'to investigations of the
, i, Q , i

chemistry and physics associated with these studies, The n.a'[n"prog"rams are Laser Isotope Separation
_4 I , I' ,I, i, ,

j 'i 'i v, ,r_, , ,, ,,

(LIS) and I_;ertial Confinement Fusion (ICF), The LIS Progrl_m 'deal;s wltl_ enrichment of uranium fuels,
I_ I !

purification of special nuclear materials, and sepa,r,at,.e_'!_,q!,imb'e'iltant isotqpes, The ICF Program

supports research in the areas of fusion energy and w'ea'joi_,p.b,'_ics,
• 'i _'

i ,

In the Magnetic Fusion Energy (MFE) Pr,_gram,.:[._D. p!ays the principal role in the nation in
, ltd,,,i ,,, j ;

developing a magnetic mirror fusior_,,,readtot',,and"i'rl supporting the MFE computing effort
'1 '', "',n 'l',,

_._.__..__nationwide, ' " " " i

', _ '°, "i' i

4, ,, ,* _ ,,. i, ,

The Beam Research Program is dedkc.at.e_,,_, to,,*_tudylng tile utility of intense beams of higtn-energy
electrons for defense weapon,'.',:',,, ""'ii",,,

*'i '*% "*o II

_'_, %,
%, 'w

'o'

The Biomedical and EFv,ironmentaI,Research(BER) program has three divisions: Biomedical Sciences,

which studies the t_L_tacjen!_ ca.ri_i4_'ogenic,and biological effects of energy effluents; Environmental
(' _' _'_. _.#_ _3_

Sciences, whicF?,,,J.t,Odi.e,.sthe _¢_'logical effects of contaminants; and Atmospheric and Geoplnysical

Sciences, whic}_ " " " "'._cad'e,l'gpQt[utants in the atmosphere,

Energy,..'an."a..R6_g._lrc,es..,,conducts field experiments related to surface and internal earth processes.

The majo_ e,f_orts are in the areas of underground coal gasification, nuclear waste storage, and oil

_0 ,,

_" ,'

Site ._00',

Prior land use at Site 300 was limited to sheep and cattle grazing because of the ruggecl terrain.

Most of the area at Site 300 is characterized by steep, smooth hills and deep ravines, with elevations

ranging from 150 meters (492 feet) at the southwest corner along the Corral Hollow valley floor to

more than 500 meters (1,640 feet) in the northwest sector,
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There are seven major activity areas at Site 300 that support the high explosives (t-lE) testing program

of LLNL. These include general services, HE formulation and manufacture, HE processing, dynamic

testing, environmental testing, non-HE testing, and outside test,lng groups,
_+ 0
, 0i t

p
, t

The General Services Area (GSA) consists of nine buildings that"hoes_t ali the administrative and
+til, +i+ll 'l_ 0

support functions, The HE formulation and manufacturing ts_a.rcledodt,l_,slx major buildings and
,' i + + '< i'

five support buildings and associated magazines. The..NE pio"cesstn_] consists of eight major
i' _ "'1 oq' a +_ +' +

buildings, 29 support buildings, and magazines. The , ,, .......dynam'lc.lej_lng takes place at seven HE firing

sites (bunkers), three explosives storage magazlnes,l.._l:i_'.lT, sup'13oGbuildings, Dynamic and static

environmental tesllng Is carried out in 10bulldlngs,".l_on_t_E,".#)nd special testing is carried out at
0

Site 300 wIlenever an isolation or special requir_:m'ent sitLialt{_n is met at LLNL. Occasionally, space is
i , w

provided to outside groups that require spe_Tat_:onsl:d.eta,_[on.
+

J+ I ,,,, , ,,

star ' " "2,3 e/Federal Concerns .,. ',",, ,
+i' i, ',, +

. +1 '+ e

i+, ,,1% ! !

, .,,, # ', '.ll ,,

Representatives of LLNL, Sandia,, Na_p, lna_,,P.aboratorles, Livermore (SNLL), DOE San Francisco
_i % '_, ,.ll

Operations and Albuquerque'"lDperatibns'.Offices, and the Survey teatn met with 10 representatives
',+ '+i "++ +

, ' i i| i 4

of state and local envlronmentar'a_e,_cles on October22, 1986, at the San Francisco Operations

Office to discuss agerlcy concerns a,t both laboratories, Attendees are shown in AppendixB, The+ .' , ,' ,. J +

Environmental Pr e4;tiorl,Ai_le_ncy',(_P ) was not able to send a representative.
. + + :_' ,'_' 4 "¢

, 4+ , +i

The Survey Team".Le'aderd_cribed ali aspects of the DOE Survey. Messrs. Ragaini and Hoffman

presented s'I'.at'_sre"_'r_'i;d'n environmental matters at LLNL, and Mr. T. Devlin presented a similar

status rie'. .. t ..cm_3._Li,.
',, ',i... @'" +",, i,l +,,,i,'

+

il ii

+ ''+, _."+i+

Th"++"qU+'stlons'flbm the attendees were general in nature no major issues, environmental or
t' _1. ,+ ,+

bt_erWi'se, were raised, The attendees expressed interest in receiving a copy of the Environmental

SurveT,M_gnual., and Interim Survey Report, and there were a few questions about tt_e prioritization
system and the money available for corrective action, Although the state expressed interest in the

sampling aspects of the Survey, there were no inquiries on the opportunity to partic pate in the

Survey in any way, The meeting lasted approxirnately 45 minutes,

2-7



3,0 MEDIA.SPECIFICSURVEYFINDINGS

The sections in this chapter pertain to exl.ctlngor potential environmental problems in the air, soil,

water, and groundwater media. Each section is media specific a,_d Includes a summary of the

available background environmental Information, a descrlption"0'f, the pollution sources and

controls, a review of the environmental monitoring program, ar_d,,a_&tbg,orization and explanation

of the environmental problems found by the Survey team re!at,e6.,to each _edlum,
0' i' _ ', i

o _ ', i

_, ._,

3,1 Air ,," ,,,,;
i '1_ , _' i 'v'

I , I_ I _ll,

3,1,1 Background Environmental Informatlorl ,,.,.

,, q_,

Measurements by the Bay Area Air Quall'_yIM,anageme'_t District (BAAQMD) at a station on Old

First Street in Livermore and by the EPA'a_'othe_'_t'atlons,have determined that the Livermore Valley

region has achieved ali ambient st.ahda_dg',_xqeptthose for ozone. Attainment of the ozone

(BAAQMD, 1'985-1986) standard,,for, t h_-,_l_,,ermore Valley region is dependent upon controlling

releases in the SanFranclsco.,Bay'r,eg/,_Jrl'asWell as the Livermore Valley region because of the

regional wind pattern as prese'gt'0d,, in 'F'i,cibre3-1 and Table 3-1 (University of California, 1986), The
, *__il, I'q*'%

data was obtained from LLNLsmete'or_loglcal tower,
d' %, ,_,

At the LLNLMain,,S'[_, theFi',e#bC_'inam winds during the summer dry season are from the souttnwest

and average be_Nee,,r1'2,_3-7"'¢'_eters per second (m/s), During the wet season, northeast and north-

northeast wlnds,"_l_, ch ar,e associated with post-frontal anti-cyclonic flow, are also common and

average b_Ween 2 arld,.f0 m/s,
,' _ _

Stcorly_,peiilst_ea,t winds are characteristic of the Site 300 area, Marine air flows through the canyons
.,_ ,_'_ • , ",v_

o_'the,'s_'_einto Corral Hollow and the SanJoaquin Valley beyond, producing strong afternoon and

e_e.qig_ winds with gusts up to 49 m/s, Directional distribution of winds at Site 300 is approxtmately

the same._sthat of the LLNLMa n Site.

Ambient air quality at Site 300 Is somewhat better than that described for the LLNL Main Site, The

region is sparsely populated, so man-made pollutants are not generated in significant quantities,

Furthermore, the winds are stronger and more persistent than in the Livermore Valley,

The Livermore Valley rarely experiences severeweather, The greatest recorded daily rainfall is about

90 millimeters (mm), Thunderstorms occur lessthan Sdays per year and are not intense, Hail occurs
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ANNUAL WIND ROSE
LLNL- LIVERMORE,CALIFORNIA
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TABLE3-I

SUMMARY OF TYPICAL WIND FREQUENCY TABLESBY STABII,ITY CATEGORIESa
LAWRENCE LIVERMORE NATIONAL LABORATORY. LIVERMORE, CALIFORNIA

4' ',,

DRY SEASON ,',...... '" "',
......................... ,, ' ,',............... _t

Stability, ,'_°teL'J°ryb'.', " °" !;i!
i i iii i iiiii f I ' i i iii i i _

A B ", " " t_' E F4 ''r' r**_ ',q'

Most Frequent DIrection WSW, W WSW, W ,"'_S,W,W ' ,,I'_W,,WSW SW, WSW SW--- t ii i ii ii ii ,|1 | . * _ ii

'"'"_'_i ---_2 ~sT _9
_Frequency(%) , .,,,-,34 ,,, -48 """_ ".,I "'
Speed (m/s) 3 3 ',, "4,.' 5 S 5

i I i. ii i ii i ii
u "A, " i iii .__

[.eastFrequentDLrectlon ESE SE,SSE SE,SSE", ' ES'E,_I_ SE,NW SE SSE
-- ii o i ii 'l _1 , i iiImnn ii lllan ,--,

Frequency (%) S ,'.3 ,,. " _2 "_2 < 1 0
iml_-- ilnll I li * 6, ql'dll '*, iii II i

""' ......... " 2 3-4 4 3Speed (m/s) 2 1:2, ,.,

HIqhest Ave. Speed (rn/s) 3 "_."'.4 '"" " , 5 8 10 8
" i i '1 | 1, _ iii , i lH

DIrectlo'n wN'W, NW,' "", V_N,VV, N NNW NNW NNW J
, IIIll IIIII ._ • I ni I l !1 III I I I

Frequency " 7-9 ' ',, _",.,7 '",," 4 ' 2 3 10
i,- ' - - -t",, ..I .i i llnl i i i .

Lowest Ave, Speed (m/s) 2 ",, " " ' ',, "2, ",, 2 2 2 0
Ulll i Illn li I iii *1 ' ;" - ,_|11 |'* I I I I iii iiin[ I I i|nll _

D0rectlOn ,,.S'.,"'':"'-''I ,,,SSE _E S E SSEiiUl ,,,

- '..... '" " "':. '" 2 i I I 0Frequency ,,, 7 ',, ,',,_ 't' .............
'q,

', *e

WET SEASON ,,
......

' """ I_ WSW,W WSW,W WSW,W EMost Frequent Directlon -" ''.',, N' ." ,
-- - i _ l ii '1 I _ _ 4U° I III - •

Frequency(%) ," '.' "_,. 9,./'_"" -_' t'1 ....25 --28 32 15
i! innul I' I' 1 i i i J ni

Speed (m/s) ,, ',," ,,, "2_' 3 4 5 5-6 6
ii i 1 n i 11 B , ' i .................... __.

iii . iiiii •

Frequency(%),, '";- '-' " " 3 4 2 2 1 <t
i,, i i i , - I i i

Speed (rOl'_l,"' " ", ", , ,', 2 3 4 _ 3 . 4 2i_111 t # _ ii i :

he_ Ave. %peed'[m,_), 3 -.:3 4 5 7 12, H Ig ' ' '

Direction ,, ',, W WSW, W, WNW WSW WSW NNE NNE
I '1 i . *11i[ Iii i iii

P'r_qber_cy ' " 5 _28 I " 14 4 9L ,, "t_ , _ , , .
," £owes_ Ave. Speed (m/s) 2 2 3 3 3 2

'- '1 i i I

'o.'Gc_or. ESE SE,SSE SSW,_NW SSE ESE,SE NNW
'"C,& ' ' 'Freq e _(,(%) 3 -_9 3-4 2 .... 8 1

Sc)urce' DOE, 1982,

a Values rounded to nearest whole number

b A=Extremely unstable conditions; B=Moderately s{able conditions; £=Slightly unstable
conditions; D=Neutral conditions (applicable to heavy overcast, day or night); E=Slightly
stable conditions; F= Moderately stable conditions,
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even less frequently. Strong winds with gusts to about 30 m/s occur a few times each fall and winter,

usually following the passage of a low-pressure system.

In one study, the tornado recurrence interval was estimated to be about 1per 292,000years, or

3x10 -dperyear, In a more recent study, it was indicated that extreme"winds pose a more significant

threat of structural damage in the central California area than d_tornad_5.

o o°, . ,'

Another consideration is the formation of smog in the Liv_rm_re-Valey, Because of its location,

surrounded by hills, it has more days of high photochemical 'si_Sg,(high ozone concentrations) than
°. *..., %. '.

most bay area locations with air pollution sampli:nt_"_ta_orls. During 1986, the Federal ozone• , , ...

standard (hourly average)of 0,12 parts per milli.on wa's'ie'_:e'e'ae'd on 3 days (BAAQMD, 1987), lt has

been estimated that about one-third of the...Vall_,y..gmog....':.. '".. i# i'n_ported, from upwind metropolitan bay
areas (University of California, 1986).. '.. ......,....., ,., °. " * o .,i,

The LLNL Main Site also maintains a',m'eteorN:_29ical'program to provide meteorological parameters

that may be used to estimate pa_eati_)_'_'._e._, ,.to'i"ndividuals in the event of an accidental release of
"°. ,, _,'o._ -

hazardous or radioactive mat.e.rials'.10.t0,1tfle a't'mosphere. This is known as the Atmospheric Releasei . •. o

Advisory Capability (ARAC) serDfG._'..,lt Iqgs'_tflree main functions: (1) to provide support to designated
, .

DOE facilities during an accident'a'b.'rolease of radionuclides; (2)to support the DOE Emergency

Response Team in thd[:_vent of p.o{_ntia or actual releases of radionuclides; and (3)to provide 'the

Federal Aviation..'_'dmini_t__Ld'l_'"(FAa) with dose assessments whenever aircraft could possibly
i, _ °' i. _,"

intercept nucleg/:-'ctebri_clo#ds"from foreign atmospheric nuclear tests.

'":' .'1'4"_:':'" ..:",'ii"
°' ''1. "h '°_" ,o'

The ARA.¢.,¢en_cral fa'_il[t) receives meteorological data from the Air Force Global Weather Central' * i *

(AFGW , r_"_g_c._:_,dent, the meteorological data collected nearest the accident site are used to•_.. ° ,qp

pr ed!c'G.clob'd"tr..ajectories, concentrations, and population doses. At present, ARAC has two-way
i °. . ° ,• .

.(dq'mmu.dications with AFGWC, the LLNL computer center, four DOE installations, the DOE Emergency

I_,es.13onseTeam, and the FAA., .

, s
d

3.1.2 General Description of Pollution Sources and Controls

During 1986, LLNL was issued 166 permits to operate equipment at the Main Site and Site 300. The

permits allow the operation of 99 boilers for space heat, 26degreasers, two gasoline pump islands,

one gasoline storage facility, five paint-spray booths, 11 machine shop operations, 7diesel-fuel

storage tanks, and 15 miscellaneous items. The Main Site air-pollution sources are regulated by the

BAAQMD, and Site300 sources are regulated by the 5anJoaquin County Air Poiiution Contro
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District. Primary pollution sources, associated contaminants, and controls in place are discussed

below.

LLNL Main Site Q

'a Iu

e..... 'o _ .

Radionuclide airborne emission sources contributing the m'_t...to,.,public dose during the

period 1981-1986 and controls used to limit public exposure #_e.'summarized in Tables 3-2 and 3-3.

(A more complete discussion of dose assessment is provlde_t°0n 5e_{Ion.4,3.2.) Generally, at both the

Main Site and at Site 300, High Efficiency Particulate Air (HEP_).f'rlters are used to remove particulate
.. ";°. '% . .

radionuclide materials. Catalytic oxidation-moler.',i_f_.'r.ls_eve .co/l"ection units are employed for

removal of tritium, the major gaseous radionuc.lide. ""0,{%er'gaSeous contaminants with very short

half-lives (2-10 minutes), including Oxygen-15 ',t*50)'and Nitrogen-13 (13N), are released essentially
_,..°, °,° '_,

, • ,, ' oooQ8 ',

without control, but with continuous monlto.n_t ....... ',
''4 ; ' ' ' '_

I' "" . '''% ''t,

'.. '° , ° . '_

At the Main Site, HEPA filters are used"in, exh'a_s$,air' systems to assure that radioactive or hazardous
. . '% .. •

. . • _i % _ ' 'o ° . . .

particulate matter is not release_t.,to, the,'er'_,0ronment. Ali facilities handling plutonium, uranium,
• ° ' "l ". !lD

. . . '.._..° _ ; '.,. . .

and beryllium are equipped w_th t_ese,IIfters. In buildings such as Nuclear Chemistry Operations and
. IIL , • °.., ,0

the Plutonium Facility, exhaust"_i'k.f.rom:.t'[qe glove boxes is passed through double HEPA filters (two
% , •

°'w '_.

stages of filters in series). Followirig,_his filtration, the air enters a manifold System and is HEPA-

filtered a third time b_)'d'_.e,being .e_austed to the outside atmosphere.
a, 0 :: '% .' ."

,t ,"

LLNL's inventor),.i'nd[('a_ces ,tha_ 957 HEPA fiiters are in use (some interm ttently). LLNL conducts

extensive reseaiCh_to .use'_'durability, and testing of HEPA filters. Before being installed, every

HEPA filter.qg"tested {br.."efficiency. After ir_tallation, the HEPA filters are tested in-piace to assure
,' _,, _,

that fi[:telr."c_a'_'_'.13"as not occurredduring installation and that the filters are properly gasketed.

Filt.er_"are re'-'t_s,_ed annually. Spent filters are disposed of as solid radioactive waste.
• .

° ,

13bi'[diag.331, Tritium Research, is the largest airborne radionuclide emissions source at LLNL,

emittir_g,90 percent of ali tritium releases to the atmosphere and 83 percent of the total curies

- contributing to the public dose in 1986. Primary control technology employed includes catalytic

oxidation followed by molecular sieve trapping. Building ventilation is designed to maintain airflow

toward zones of high hazard. A major upgrade of the building ventilation system is under way and

- will provide for capturing and retaining small quantities of tritium that are released during routine

operations.

[
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TABLE3-2

RADIOACTIVE AIRBORNE EFFLUENT RELEASESFROM
LAWRENCE LIVERMORE NATIONAl. LABORATORY,

LIVERMORE, CALIFORNIA, _,,,
FROM 1 }81 THROUGH 1986 (Curies)" "

.... , ,

¥_ _H ,,)'_'_'' .....
' _'o ,

@

" °'I I II

1981 2,620' ,.' ,' .'..344
i i i '! '" I ° '--.,. .....

1982 2,014 584
°1 '

_ , I _''_ ', ,

1983 3,245 """ .."'. " 855
i .l 4" I '°'*I

°, ," o,

1984 7,,35.4 . ,, 51

1985 2,2d4,._,"2, " .,:' 520Ii II''' I.. ii I ,I,

1986 ".1, 25Z_ ..... 113
'., ''4 f',• , ,

Source: Holland,.gtal., 'i987,.. '

' ' r • ,i,

',. %,.,,, %. ,,,

. .,i:i;.;
°'Jo_, %

% 'lp

J.

" :",i "":'',., . _o

,L' ,° % '

. . ." .=

,. _ "',.. ""_,"° ,'11 '°'
• .. q- , °

pl

• o q .

,o,.a, ,,

• . . , ° .

.J ," °_,

. .

, ,,



TABLE 3.3

RADIONUCLIDE EMISSION SOURCESCONTRIBUTING TO PUBLIC DOSE
LAWRENCE LIVERMORE NATIONAL LABORATORY- LIVERMORE, CALIFORNIA

,

............... q.... J
, o

Bldg,
Nuclide Facility Curie_..... ',, Primary Controls

No. ,_...... ,..
II l li I ............. *' I ."I I li I

3H 331 Tritium Facility , 'i.;1213" Partigl catalytic oxidations
,, ', ,"-., aod molecular sieve trapping

'_., %'_,*' "rq'* .,v

212 Insulating Core Accelerator ,',,. "'., Administrative procedures
o,'°,'_.. *' ',,t. _

i , . '_.

292 Rotating Target Neutron Source', " , , ,_ Administrative procedures
.,

o' ',, I.t.

292 Incinerator . " ", ", 5.1 Administrative procedures
"i i ""In qd'

II I Ii Ii lUllln I.UI , ,li . ,,lqe _ . i I II I I

13N, 150 194 Linear Accelerator " ". ........ i', 90 None for gaseous emissions
J. l ' ,,

_' ,, '*'., 't,

i 865 ATA a(Site 300). "' ,', ', ', 23 None for gaseous emissions
J ..... ' *i ,, , J ,,,
I

,i ,. '_'., ,..Source' Holland etal,,1987, ,.
I * '''' r ** '',, *.o,
, *, !lp

! a Advanced Test Acceleratc_',, "',, ',

'%. *lp

! ,,

4' ". ,,**,J

• ,, ' L, , ,,*

' :" i',:
'... ,° , •

" ' , ,% ,.'
., _oo' . _ .,, ,"

; ,ql o

*'i 4' P ,l_. - o.

' ', _,,
, ,°. ., .,

.' ,' " "s

, ',.



Buildings292 and212 also release tritium and together account for about 10percent of a LLNL

tritium releases to the atmosphere and 9 percent of the total curies contributing to the public close

in 1986, Primary control technology is the same as Building331, bLlt on a smaller scale except for

ventilation design and upgrades. , ',
'14_, -- ,

The remaining airborne radionuclide emissions contributing,.tg_'p, iJblic dos'_ i'nclude 13N ancl IsO from, .

the Linear Accelerator operated in Building 194 on the Ma]_':Sike"and th_ Advanced Test Accelerator
'4 'V' .#'_,, ,,,,p

(ATA) op'erated in Building 865 at Site 300, Bothoper&tionslo?O_u.c;e 13Nand 15Obygamma.neutron,' ',. ,

('(, n) reactions on these elements in air. These two'op._ratt'on_ acc_Sunt for ali of the measurable 13N

and IsO anct approximately 8 percent of the tota!,airbor, ne,curle_'contributing to public dose in 1986,

Because both of these radionuclides ha;_e,iivery "'s,_ort half-lives (150 = 2minutes and

13N = 10 minutes), and because of the Io_:'iu'r,{e..re]e,ase_,'""'"""' rapid' radioactive decay, and intermittent
J I ",

operation of the sources, no emissions".db.qtrol'-e',q_,l!pment, is needed, Activated dust particles are

removed by HEPA filtration units in b:ot,h,ope_tions,'
', _.i % 'e°

Other radionuclide emissio,n4., r_bt:'_idei'ed to be significant public close contributors, are
' "% *'i .'',,

summarized on Table 3-4. Crit'¢rj'i),f,or ih_:decision that these sources should not be included in close
,v .q,

assessment calculations centered d'n.'Netectability of emissions, Most radionuclide air emission

sources are continut_'slg, moni,Lo'r,ed or sampled, Because of control technology employed,, , o

nondetectable re,s_'lts a'r;":_l_equ',e'ntly obtained; thus the need for dose assessment calculations is

infrequent, Briei.'desc,fi_etions o'f two of the representative facilities are discussed below.

Airborne"emiss'_,ons ge,qe'rated in Building 251 by work performed in the various glove boxes and hot,
' ,, _ _*

cells cbqslst._f:.aI_-contaminated particulates. Air from the glove boxes passes through double
HEP/kfilter_ at,,the glove box and then is exhausted through manifolds to stacks on the rooftop,
,' , ', . ',, .. %

.;where' Lhe air is'again filtered through HEPAfilters. Continuous particulate sampling is done on ali

[_b,i.l'di_g251 exhausts, Gaseous waste from the several hot cells is treated similarly, except that
,,

contin'uo0s monitoring is provided at the discharge pont to provide gross release detection

capability, Detection is provided by on-line proportional detectors for alpha contaminants and

sodium iodide detectors for gamma emitters. Room air Is continuously sampled for particulate

contamination and is discharged through exhaust ducts to the roof, wt_ere it is filtered through

double HEPA filters.
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TABLE 3-4

RADIONUCLIDE EMISSIONS NOT CONTRIBUTING TO PUBLIC DOSE*
LAWRENCE LIVERMORE NATIONAL LABORATORY-LIVERMORE, CALIFORNIA

i ,ql _ i

Building Facility ,. .... ; k Nuclides
No. ' ...... . ,,,,

I I " '1. I lUll Iii

175 Mass Uranium Enrichment Facility Ura'rri'd_n,, '

231 Controlled Material Vault LJYa'_'m ..... "'
,, Plutdnibm

I 4

1, ,, i. "'_111.i (' iiii iiii . li i iiii
j'

" 251 Heavy Element Facility ';" ' Ui._hi_,m "
Pll_c_ni_]m

m,

,' ",, C_j'ium and other transuranics

......... ;,,, ". Plutonium

332 Plutonium Researctl , ,, "';;,'. ..... L'branium
II l,141- I/1' I1" %t | f" '"111 -III --

419 Decontamination " ,,".,, ' ",. Tritium
, ,. , .

', ', " ' Uranium
'._.,'-. '." Americium

,,. ' ', '., ,. Plutonium
, . , ,ne i'l' "_i_'_llll'a'" " i , ,l, ,, ,

490 Special Isoto p#4_ia_iIi,ty '",]'",. Uranium
I I II J': -4 I i/ i ii iii, llnl i

514 Waste Managernen:f.'E_'¢i,l,ity Low-level Wastes,,
• i I ii i ii ii ii ii Inn

612 Waste I_anagement_acility Various nuclides and Tritium and TRU
i I L jii#I.... _,, ,, " f'1 , , ,, , , , , ...... , ,,,

624a Wa_t'eMan_'errj_'_"Facility Various nuclides and Tritium and TRU. ,,, , :, , ,, ,,,,,

,, ., ,_,

* Sou rce' DQE'....S,u.r._eyteEth.

a Impa:_:'.{.'O.f,.. , ra_e_.'ulcl'ides,,,emitted on pubic dose under investigation,

• ,

. ,
, .

,.
, _
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In Building 332, alpha-contaminated particulate er?lssions are generated by operations in the glove

boxes used for continuing processes and experimental work, The glove box exhaust is passed

through double HEPA filters (in series), After passing into a manifold, the air is again passecl through

a HFPA filter before being discharged to the atmospt_ere, Ali exhaust air is continuously monitored

for particulate radioactivity, Room air exhaust is filtered throucjb double HEPA filters, and

temperature-activated water spray nozzles are installed (to pre'_fer_t.,h_a.t;damage to the filters) in

room exhaust ducts. ,' . ,, ,

,' _', f '
, , 1' ,i ,, '" i,

,,

Various operationc., at tile LLNL Main Site are sources if,r#.!.non'r;_d'io¢ctive air emission. These sources

are also regulated by the BAAQMD, Estimates m:aa,e','B_"tbe'- 13A_,QMD of emissions from LLNL

Main Site (University of California, 1986) are as follows' ',,,".,,,' "

li, ,,

Particulate Matter ",, ,.,.,..,,,, "', 91b/day

Volatile Organic d,o_npouhd's',,, 114 Ib/day

, 163 Ib/dayOxides of Nitr6g@n,, ",",.

Sulfur Dic_ldL_' , '., ,, ",,. 1 Ib/day

Carbom'.!M.ono_i_,,,, 24 Ib/day

• , Iq

The BAAQMD consicle_:f_,tile LLN.l,, Main Site -to be a major stationary source because its total

emissions of volatil.e,orcja'n'l_,cortf_'unds (VOCs) and oxides of nitrogen exceed 274 pounds per day

(50 tons per yea,r',,_ BAAQMD,a_lministrative criterion), The above total for VOCs includes exempt

solvents (thos_,,[_o,t..'/'8_'ol_d' in smog formation), such as perchloroethylene, methylene chloride,

trichloroethane I -3n"d.'[fl_.ens, These total about 45 pounds per clay so that-the remainder of the

so-called ....,¢each?# orc_anics total about 69 pounds per day. Thus, LLNL is only marginally a major' , ," , t. ,,_ •

stationai_)' '.......,,. _ource."f'he BAAQMD also estimated that permitted sources emit 146gallons of fully

h#io'.genated " '"h_c_:_ocarbonsper year.

Tt]e 'Fe.der,al ozone standard (hourly average) was exceeded on 3days in 1986 (BAAQMD, 1987).

However, since, ozone is produced principally from reactions involving the constituents of

automobile exhaust, it can safely be stated that present emission levels of air pollutants from the

Main Site do not cause any violations of state or Federal ambient-air-quality standards.

Site 300

The sources of routine releases at Site 300 are depleted uranium from firing •table experiments and

measurable quantities of I_N and IsO from Advanced Test Accelerator (ATA) operations. Substantia

I I 3-10
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amounts of depleted uranium(U) are used at Site 300. The amount expended in 1985 was estimated

to be 350kg (770 pounds) (University of California, 1986), Air samples collected at tile Site300

perimeter in 1986 showed ratios of23sUto23aU, slightly below the natural ratio of 0,0071, Monthly

averages during 1986 ranged from 0,0047 to0,0069, with an anDual average of 0,0064 (which
q' 'l

indicates a mixture containing about 13% depleted uranium). How_,ver, values of both 238U and

23SUare less than l percent of derived concentration guide nes,' ......... ,,

, . _ ,

The principal source of routine releases of nonradloactivg'.h'_za,r'deus _:ontaminants from Site 300 'is
q, ,_' _o_t, , i.,,J

the detonation and burning of explosives, The 1985, annual,' 'e'x.pendlture of beryllium from high

explosives (I-lE)testing activities at Site 300 was a_]_,_bxi'_at,_ly 'Z',4pounds (1,1 kg) (University of

California, 1986). Yearly analyses of soil indicate that',JS_e_,lllut_ contamination is limited to areas', '0'4, '. ml

immediately adjacent to the firing table buhk4r_,, M'E.i:testing is not believed to contribute

significantly to tlne levels of beryllium in th£.so,J,.cu',t_e ,a)'_outside of the areas adjacent to the firing

table bunkers, " '" ",, ,

,..,.,,",ii",, ","'
, ', ,. e

Figure3-2 shows the annual mean.arjd,,'_oq ly maximum for beryllium levels measured at the
i

Main Site and at Site 300, Th_.a, nnual'alr'_orne beryllium concentrations at Site 300 average less than

1percent of the ambient ai'r"£o'ncentka'{i'on limit established by BAAQMD and the SanJoaquin
°_% %,

County Air Pollution Control Distri_:t_','and carl be accounted for by resuspension of surface soil
J

containing naturally d'G'¢'t>.r.ringbe,r,yl,llum (Holland, et al,, 1987),
_o 1. 'L ,' 4'

q, d "1 '

Because of the',h'igh..'{iempp:ratures and pressures generated during detonations, only simple gas

molecules are idr_e_'. T'h_se molecules are nitrogen, water, carbon dioxide, hydrogen, ammonia,

solidcarb&g a6d less'tha'n one volume percent of other simple gases, With the exception of carbon,

these prqdu, ct._a_'_es that would not be found in tile firing-table gravel.
, _., ,

., , , ,_,

.t_.'addi'ti:on to the atmospheric releases from combustion and detonation activities discussed above,

smal'! quantities of solvents and other volatile organics, including degreasing agents, are released to

the atr_ogphere from routine operation,s at the site, These materials are utilized in general cleaning

and equipment ma ntenance, primarily in the General Services Area (GSA).
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Similar to LLNL MainSlLte, 5tte300 makes extensive use {._fHEPA filters, Of Lthe toLtal of 957 filters

listed in LLNL's inventory, 102 are used at Site 300 for control of particulates (mostly depleLted

uranium),

'1' of

Miscellaneous Areas ' "
i +, g, _, IÁ,

i +l,l+g + I+ i,i i

"I,ii

Toxic gases are used in limited amounts in some Main SIte,st3op._ and labb4'aLtortes, Gases, such as
,

fluorine and others identified In Table 3-5, are typtcali_/'.',,co_t'ained, in small canisters or in,+,' ,#. li i,,,d

diluted concentrations (less than 1percent by volume),in larger, r_anisters, These gases are used in
• ,+, +, +,,

mlcrochip processing (Building 131), and chemistry, pt'lyt,lcs,._nd.lase? research.
'd, , 0

', +

i +II'_ , , ' ,iii
i +,+ , i+

3,1,3 Environmental Monitoring Program ',., ++ "+,"
,_.

, ,#+,.++ ,,, , ,.+'II+ +
if+ I i ',

The LLNL ambient air monitoring prog'ra'm, use_,+nqlytical techniques capable of cletecting tt+e
, ,act vi ty of numerous radionuclides in',,tt_e,,envl_gtlmenLt at natural bac .grouncl levels, At present, the

1 I I i Ill

radionuclides of concern include+,th_ t,ra.nsdr.anlc elements, proclucts of neutron actiwltion, fission

products, uranium, plutoniurn,,.anci't'ri_t:i'_j'.h'fi' "
",1 +,+ ',. _+i+ 'ii'

+++ I+,
t+, .+

Particulate air' sampling is conduc'ce_ with 26 continuously operating air sampling stations
+,

strategically located _ro'u_d the M'_nSiLte and Site 300, The six samplers on the LLNL perimeter
+ 'l. + 4'

i, 'l ,, ,+' ,,,,

(Figure 3+3), the qi'_l sam#te_,'a,t Site 300 (Figure3-4) and seven of the eleven off-site samplers
+

(Figure 3-5),.+se'N,,2 x !d#i.'m_ Wt'_atman 41 cellulose fil+_ers. "these samplers are operatect at average
/ -/ol ,ql

flow rates of 400'to'_/(i'0 li.t'er{,')minute, The flitters are cut in half; one half of each filter is retainecl for
+ ''l+ '_i+, %111' +'+

beryllium.+_.n'a_s ancl++o_l'e-i_alfis used for analyses cli+,cussedbelow, An easily dissolved filter ancl a
low trace!m_t,_l'._,_;g, gr'ound are required for these analyses, Whatman41 represents a balance

beLtwOen su_P£"re,.quirements and particulate-collection efficiency (l+incleken el. al., 1963) The
,i ,', ' . , +, i,I i

,r4,mair_i[_'g particulate samplers in the Liverrnore +Valley use 8.11 x 10 :_ m; glass-fiber fillers, ', .

(f_ianclersF-700) and are operatecl at a flow rate of 851iters/rninute. Ali air filters are changecl

weekly',' ."

After a 4-clay delay for clecay of the radon-thoron daughters, gross alpha ancl beta activities on Ifve

filter's are determined with an automatic gas-flow proportional counter, Monthly composites of

LLNL perimeter and Site 300 filters are also countecl for gamma-emi_.ting radionuclicles using

low..background germanlum-lithium detectors, Following gamma counting, the LLNL perimeter

fllLters from indlvidual locations and the Site 300 cornposites are analyzed for Lthepresence of
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TABLE 3,,5

TYPICALTOXICGASESIN USE
LAWRENCELIVERMORENATIONAL LABORATORY

LIVERMORE,CALIFORNIA ,. ,.
III I . IIII " Illll I I IIIIIII I III IIIII IIIII __.11 jl ._Ill II I

Usual IVla×irnu,111'Ar_lntiri

Gas OneLocatio!;'(dur 'r
II II ..... ]111 I ...... I] IIII] IIII ................ ' .......... !

Ammonia ,' :'-200'
4 i _1 ,

" " ,,,L .,, , , , ,,, J, _ _.]J. If ;" r', ' .....

Arsine ",, ',2

Boron tri fluoride ,:' ,,' ,,, ,.,, " ":'
.... __ ,, ,..... _,,,_,,,,,',1 "I' "1 .....

Carbon rnonoxicle ' '" ,' ZOO
i i i i ii ii i i i i ii • I'll_tllll iii ltl.t

i iiii iiii

'.," 200Chlorine ' '
i i iii i i i , _,,t I

i-T_ I "" .L , I i i,i i ", "t

Diborane , '4 ....... ,, 10
. . I I III I " I IIIII II I IIIIII Ill I II

'1 ' ' t,

Olmethylamine ,,, ,,, ,,',,, 1i i ii Ii I i i. I_i i I i 111, i ii ....

• ' ' " " IFluorine ' '-,'"' "i" 100
I Ii--''_I+II illll "i _ i ii i -

Hydrog en'oi'lio(i I:1e',,,". ,',',.I, 2S
, , , ',h ,,,,_ I , , i ...........

4' ' . " ' %" I

I Hyclroge.q'fLuorlde ", I 100
, _1 q __ | i i

! HyclrogenSLII1;iclre,, I 25____ t , , '1 l ,,'" '"

_'_'iVogenciio_,i,cle 200
,, '_=._L_±.._..........':-r .........................

"' ,'l Pl'lOs_O?e",_' 10" ii 7 T-i

l,j'!,.hosphine 104'

' i ''"41 'i "' ---"-"'" al l , , , , , ,,,,,,,,,,,,,, " : ;'  _oo

,' ," ""i_" . . ',l__'.,t._,'.j,d_[....... " 200" - :
i'lfur dioxicle

I'i' • I 'I I li Ii ..... I IIII li II I I

' , ,':",,, Souirce: University of California, 1986,

' ' , ' °v'

, ,,

.

i
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LIVERMORE VALLEY AIR-SAMPLING LOCATIONS
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Plutonium-239 (239pu), 235U, and 238U, Selected off-site samples from the Livermore Valley and the

City of Tracy are analyzed ior 239Pu,

Concentrations of airborne tritiated water (HTO) are determined f.Dr each of the LLNL perimeter
ql' _,

air-sampling locations, off-site locations 5-i and 5-2, and four additi0h.al Livermore Valley locations

(4, 7, 9, and 17). Water vapor is collected on silica-gel sampler_._pe_ted at a flow rate of about

t S °0.7 liters/minute for a 2-week period. The collected water Js'dis'dlled at"100-12 C, and the HTO is
• .

measured by liquid scintillation counting. ," _' ,,,'-. ....
"., .

,,s, ° , ",

Atmospheric releases of radioactivity over the peridd'b_.':_'9"74 to"i'_35 are summarized in Figure 3-6,. ,

i Noting that the scale for curies released is Iogarithmic;,,_siz'a'l_le'proportion of these emissions have
I' ',, L "li

been tritium releases. ' Figure3-7 shows tritb_".c.once'r_{'_atons over the same period of time
1 m,. °.. ' ' 0 '%, _
I

l compared with the DOE concentratior, guicle end.'{i_6 U_S,mean. As can be seen, emissions are well'. , ,, ,, ,
a ',,

I below concentration guides and have'al'so, as"ar_,annual mean, been below the U.S. (nationwide)

mean since 1978. "'",:.,, ' ,.,..
•° 'I_,i % 'w °

L,,. t
• , i '. '.t

° . _,',, . , .,., ,

The annual trends for the atm.ospherr_ _'o_cer_tratlons of radiocontaminants measured at or near the

MainSite betweer, 1974 an'd,,i't.985:ai:e shown in Figures3-7 through3-11. Spikes in the
% %,

concentrations shown are typical o'f..s'.-tetistical variations in measurements of such small quantities.

To provide perspect'i',v.e._.,the r,es_Its shown in these figures include both background levels

(U.S. Mean) and "c._e DbE:'._h:_l'_e"ntration guide levels that were applicable during those years

(University of_."_a ifor'r_ia, 1986). The concentration guide levels are .based on keeping below

100 mrem, the gn_L_'l do's.e"to the maximally exposed individual. In ali cases, the measured annual
• • ' ' i. ":'_1 .'"_'" ,.'

mean con._e'ntration'_eis significantly lower than the limits specified by the DOE concentration
2' '° i

guide,"a_d,vv_._'0._arable to theexpected background level.

," ' i''*', " ,'"%
, • ° .

..An'nua'l.:variatidns of alpha, beta, and gamma activities in the Site 300 vicinity are depicted in..

Fi'g_ies.3-12, 3-13, and 3-14 and that of 239Pu in Figure 3-15. DOE concentration guide leveisand

backgrou'nd levels are indicated on these figures for reference. In ali cases the measured activity

levels are well below DOE concentration guides and are comparable to background levels.

The annual trends in atmospheric concentrations of uranium at the Site 300 boundary and near

vicinity locations are shown in Figures3-16 and 3-17 for 235U and 238U, respectively. A curve of the
ii

monthly maximum for the year and of the yearly mean is shown on each plot, Year-to-year

i fluctuations are typical of statistical variation in small-quantity measurements of this type. Overall
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SOURCE:Universoty of California, 1986.

FIGURE 3-6

THE ANNUAL ATMOSPHERIC RELEASES OF RADIOACTIVITY IN THE
VICINITY OF THE LIVERMORE SITE SHOWN FOR THE YEARS 1975- 1985

LLNL- LIVERMORE, CALIFORNIA

3-19

i



III i i i i iiiii III I III IU III I I I I I I IIII IU I

_Q I "' ' ' ' ..... "

10 l 'l " I 1 , I " ' ' ' I

'i" _t

Concentration Guide = 2 X 1q,, _uC'lTm':l_,,, _ _
.... 'i - ", _;.......

,,., • , n

10 "7 -- ,,' ,: ' ,, __

M
t_ • . ,

_ ', , ,

lo" ....... :'"", ,,'.,.:; ......i ','
, ; , ,t,

' m

I _ " _ '.%.o" "°, '"-% f..

"':i i, , ",",_ ,. ,.,0 ,'_",, '

' '' "e' _. '4, '_to

=u 10"_ _ ', '.,>..
• _t_ , _"'_ ',_i!'. %,

o Monthly Ma'_f_t_. f_ttr'

- -_any Detector,, _

." 2' _t.

10 .. _, , U.S. Mean --

,i:" ; _
to",. ". .,:._,-, ...... Annual Mean

"' %' -'_, I
f

,,".,;'"" ' lg'_ 1980 1985
," j, _

"':"' " '_" Year
%,

IIII ii ii. i .. i ii , i i

SOURCE: University of Califorma, 1986,
i L I ii - I i I li ali I

FIGURE 3-7

j ANNUAL VARIATION OF MEASURED

AIRBORNE TRITIUM FORTHE
LIVERMORE SITEAND VICINITY
LLNL- LIVERMORE, CALIFORNIA

3-20



-:) i ii ii null i iiiiii i i i lull II III lm IIInllnn ni .... II I

+*+

,14,,, _ *,,
0"

+ ' "+ '% t

1--'_0 ...... ''' _.' '"
-- , ! +,, 9 --

,i_ " @, +i+ ii+i "'

E . 41''+*,,+ , '+., _:I+.iI
" '++ ", . i . .1 --

"+,':". "" .,14

Concents1",fl.... ,:,:0_'.',= 2 X 10 _ChtmL

Q+_.+ ' ). 'P.._ /,,':',,'_. "a_]. Dl_teetor
I_ ', +i,+ _ ,,,a

*. % 'I • *..I li

. 9 I '+ it'.+

+.,I_+. '+_.

+ffls _
li' +' %. •

', ++_!.]..t_,. ,,"* +5"

.i .t.%. ,+ _-
I"_% i'.,r *"+._, .' +if

,'.' :." %:.,..'.'"'.,+; Annual -
.... ,,'+,., "*+" M e an

',,_ ',..,, .! _ ,,_"+,.

10" .'!,.+'1:.1i_.76 "',+" 1880 1086
** .:**' I_ ?_

'.:+,:,..,,,_............' Year
.. ' . _ +'_ *,,, ,.. , .....,,,

/' ,, . ,

,* +.+' .i. +' ,
.,i'+ .41., .' .:.,

'..y:,,
' o +lP

iiii i l i i i i ii iii i i i ii

SOURCE', Un=verslty of California, 19B6.

.... + ................... FGU, '"R'E 3-8

ANNUAL VARIATION IN AIRBORNE ALPHA ACTIVITY
FOR THE LIVERMORE SITE AND VICINITY

LLNL- LIVERMORE, CALIFORNIA
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concentration levels remain many orders of magnitude less than the DOE concentration guide

recommended level,. (Grlggs and Buddemeter, 1986), and are below expected background .levels,

Concentrations of both isotopes have decreased steadily since peaking in 1981 (University of

Callfornla, 1986), ,,
• I0

a i

Other airborne emissions have also generally been demonstratl' a,,_ec_reaslngg' trend over recent

years, The primary concern associated with these emlsstons,.Is,}:l?atof plu'bllc radiation exposure
i , t I ,

through various pathways, Environmental radiationexpet_,r,_,pathway_ related to air other than

direct inhalation include deposition on soils and veget_tion (cbvv"pastures,vineyards, and flowering

" ' '*;,'Wi.0e,"r,'species). This deposition can lead to contamination af'_,_tli a'nd honey. Ali of these pathways

are discussed in greater detail in Section4,3,2,., Summ_r,,_ of"air pathway doses using maximum
I_ t I'1, I i 16l

calculated exposures yields a 0,03 mrem dose at'the.,Maih,_i'ite and no dose above background at
i 'l' 4, _o dq_ "l

Site 300, " '
q I "., i i ,itJlI

I' i, ' ' t,

,i ', ,, i _

The concentration of beryllium in ttne,a'ir,,,both,ab,the source and near LLNLproperty boundaries, has0 '

'I1 _ Ill 'i_i. 1

always been monitored as a pa_,o,f I_LN.L'_,,_afetyprogram, Monthly, tnalves of the filters from
t _ ", Ifp

sampling locations at the LLN},.perltnete,_/'_lte 300, and in the city of Tracy are composited by sample

location. Following sample pref_at,atlon_o,the beryllium content of the solutions is determined by

atomic absorption analysis, The,::ori_q'_tratlons, which average less than Ipercent of the ambient

concentration limlt e_'t_ib.Li,shed _y',',the BAAQMD, can be accounted for by re-suspenslon of the

surface soil cont_r'r_thg na_,ffaJ'ly_'occurringberyllium, In addition, soil samples are occasionally
, ' ,.,. , ', _"

collected near 9'c_tent.i_l,'sou_cesfor verification of this argument,
,.. ,_ _'

Unusual:,_ l_ciQ,_]_Conc__ at ions

' _,',"_ p, ,,, _ _,o,_ _

The.,,,"1986.', _'e4:!r_,eter,,monitoring for tritiated water (HTO) showed two periods of elevated
,,_&_ce_,r.ations, which raised the overall average from 2,8 x 10-1_pCl/ml in 1985 to 12,3 x 10-_1 pCi/ml

The first spike occurred in early September (see Table 3-6) and was noticed at sample Stations 1 and 2

(see Figure3-3), Slightly elevated concentratlons were noticed at one station (5-2) (Figure 3-5) west

of Sandia National Laboratories Livermore (SNLL)and at a remote station (V7) located about 5 miles

northeast of the site, There ts no apparent reason for the fact that Station 12 (midway between

Stations 1 and 2) and Station V4 (midway between the site and Station V7) did not report high values

during this period,

.'_ 3-3i
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TABLE 3-6

UNUSUAL TRITIUM-IN-AIR CONCENTRATIONS
(10 "11_Ci/ml)

LAWRENCE LIVERMORE NATIONAL LABORATORY-LIVER_I_ORE,CALIFORNIA
..... _ ........ ,,., , .

Sampl e.:S._atib_N um ber

iii i . . i| _ ./ °1ii1_ i i i

i , .1 2 " 2 1'3" 14. 15
IIIIII I IIII II I' * " ' " llll i

January-August, 1986 Samples 19 20 "'..'?O: ...... 20 19 21

N:, .:7:Range ND-6,0 D-6. :"N D- ND-8,6 ND-6.9 ND-5.5
iii i i i i ii i1,1

, Sept,-Dec., 1986 Samples 9 10",:" "]'0 11 10 14

' Range ND-£,._, ND_S,,9 VND-8 5 0,6-7,1 ND-6,5 ND-3.4
, , i '. ¢' '" °" '. .I,

', 1986 Average Without ,,'.'"Z,8 ', "' ,. 1.8 3.0 2.1 2.9 2.2
Outliers '. ... . .",

I i IllI I / I i . .I , " ii i

OUTLIERS "6.2.2 ", ',. 43.0

September ':,.. " ".i i ii _111 i' i i i i i i i

:i October " '" - - - - 10,9
i i ii Iii • !1 ii iii

I November ' " - .... 9.1

i ii.1= IllJ I IIIII I I I

December ,"". ,..:. - - - 320 448 367

' i. L , " i i iiiii 3 1 Slm i, ."', ,.,j ,, ,'..,:"

""'"- - ':-' -'_-/,j_t) _,verage._n_uou,ng ",{"' 5 8 5.4 3.0 15.1 19.9 24.4. • ." ",, . '

Outliers ,'., ,, ,. .
,, 'a , I'1 , .," '", '.1 .....

Note: ." I_'- not detected
, I°.'" , ,i,, .-i.....,,

,.. "'.. ".

, ,
, • , •

i
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H gher concentrations occurred in late December. Stations 13, 14, and 15 ali reported high values as

did Station VT, (StationS-2 at SNLL reported slightly elevated concentrations,) The value at

Station 14 for this period was the highest perimeter value for 1986, 448 x 10-li uCi/ml. Although this

is only 2.2percent of the DOE-derived concentration guideline (pOE, 1986), it is 100times the

average concentration at this station for the remaining 28 samples taken in 1986. (Three QC samples

were taken in 1986 in addition to the 26 regular biweekly samples',,} ..... ",..
°' , I

a ." , ,

A review of stack emissions and operations records a4'.E.'LNL"and.SNLL has not identified any
',. °',r' '"r_l .,,._

malfunction or other release that might have caused the high'_0'nqentrations. Efforts to identify the
, ',,, %, , J

origin of the elevated values are continuing. Cor_.S'i,d'ePin£[th'e erratic nature of the values,

especially the September values, the possibility, of con_;_inati'on of the samples in the laboratory
i'''4

appears to be a possible explanation. " '

i '°'' "° ' .'.4'_. ',# ., ,.

J i ,,

3.1,4 Findings and Observations °:,",. ",, ',.
'' '. ,, o °'.D

,' '°,. '.. i ,. 4 ,,
' ° •

,q,_._ t, ,Ii I % 'o"

3.1,4.1 Cate. oc_9._ .....

• ", ?,

"', %, ,

"'"' .. ": :,• .

None ,., ,.,, ,
'_. %,

",. 'P , '

e,

3.1,4,2 Cate.cjory II °' ",.,, "
• ( , ._ ,:,°

, ,i % q, ,
_' ." "4 ._ . 3"

,,.. ,o , ,'

3,1,4,3 .,¢..a'teq_rv III'_',,.''''

. ,
'. , #_-._,, a4 ,_. °

.... NOr_",,

, ,

3.'t,2_..4 Cateqorv IV

1. Calculation of Dose Assessments. The combined off-site radiation dose resulting from LLNL

and SNLL air emissions is not reported in the annual Environmental Monitoring Reports

(EMRs).

The LLNL EMR reports only its own site-specific radiation doses, Although this is
=

administratively correct and acceptable, it is misleading (from an off-site dose caicuiation

standpoint),, given the proximity of the two sites and the similarity of operations, LLNL

acknowledges this dilemma n its 1986EMR, stating, "This report assesses the
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environmental impact of both laboratories," but then goes on to contradict itself by ,

calculating an LLNL-specific dose. This calculation, by footnote, specifically excludes tile

emission of 760 Ci (as HTO) from SNLL. SNL.L'srelease is significant relattve to LLNL's 774 Ci (as

HTO) release. However, it must be acknowledged that thedo_e at the site boundary and tile

dose to the nearest resident (which were listed in the 198_, report as 0.26percent and

0.22 percent of the Federal emission standard, respectivefy)'weurd.,still be less than 1percent

of the Federal emission standard, if the SNLL emissions.wer.eincluded.,

°%,,' " ,_'" .r_,, t

2. Air Emissions From Vapor Deqreasers and Part,Cleane'r_.. _.v,aporation of solvents from vapor
• ,,, *, ,,

degreasers and parts cleaners is accelerated b'y.'l._avihg,the't_nks uncovered when no[ in use.• . '. e *,.

During the Survey, team members noted,five bui,l_ 'Wi'th uncovered units not in use, The
6' "',

parts cleaners were located in Buildings'383',,..419,"4)8, and 511 and a vapor degreaser was

located in Building 865 at Site 300. ",. ",i...']i_'" "',

The Survey team estimates tha_'_ir_cea'4:_/l_i.cal'parts washer is in use less than 10 percent of the

hours in a full day, cover.mg.the',,_r_'tt_,.", '..,wi_en not in use reduces evaporation loss by about
90 percent as compared.,wit_"t_'e_'l'c_s fr'6m an uncovered unit. Regulation 8-16-303 of the Bay

Area Air Quality Managem_n_ Di'strj:ct (BAAQMD, 1986) requires a cover and its use "when not
Iq

"l °_ '4

processing work" in a parts cl'e_r_er. Regulation 8-16-301 describes similar requirements for
J

vapor degreasef_s.",:. ..ii:,

,4' " * ,-',°
,i o

3. Contami_#(ion..'&{ T[itium in Ambient Air Samp!es. Two incidents in 1986 of high tritium

levels at the_lq'NL ioe't:',meter that might have indicated unmonitored releases are thought by

the"S0i'_C=_ytearfl._,o"be the result of contamination of samples in the laboratory. Both LLNL and

SN._Lh'a_e_'_._'mined operating records and stack emissions but, to date, no evidence of any

"malfb'n_t'_on or other release has been found. Table 3-5 presents a summary of these data.
,/ j , "',1: _

_" q,

' .,The first "spike" occurred during the first two weeks of September at two monitors, Stations 1
',,.

an_2 on Figure3-3, when levels of 40to 60x10-_1 _Ci/ml were reported. Slightly elevated

levels were noticed at one SNLL perimeter monitor (S-2 on Figure 3-5) and one valley location

(Station 7) (10 and 23x10 -_lpci/ml, respectively). There is no explanation for the low

concentrations (1.4 x 10-1_mCi/ml) at Station 12, which is located between Stations 1 and 2, or

at Station 4, which is located midway between LLNL and Station 7. Increased concentrations

detected during the last two weeks in September (Stations 1, 2, 13, andS-l) and the first

•two weeks in October (Stations 5-2, 7, 9, 17) also followed an erratic pattern.
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Much higher concentrations (274. to 448 x 10-11 _Ci/ml) occurred in late December, Stations 13,

14, 15, and 7 reported the highest value for 1986 at each station, Station S-2 also reported its

highest level for the year, a level of 52 x 10-11 dCi/ml.

_t

The above values raised the4._nnual mean of perimeter station's gt LLNL from 2,8 x 10-11 _Ci/ml

in 1985 to 12.3 x 10-11l:Ci/ml, based on ali data available,"'($he._J&6 LLNL monitoring report,

which cites 2.5 x 10-11 _Ci/ml as the annual mean tritiu_',c0hcentrati'on at the LLNL perimeter,

' discarded 12 out of 176 data points that were considete¢l t_ibe, anomalies or "outliers.")
,, ,,

The annual mean for off-site monitors (includi'rYg't,he"two SI;4"CLperimeter monitors)increased

from 1.2 x 10-11_JCi/mlin 1985 to 4.4 x 10-!,! l:Ci/m'l..i'n,.1986t

,,,::,....,,,.:.,,
The m'aximum monthly average for gny,moi_i,_ri'_.g station was 150 x 10-_1 pCi/ml (Station 14

in December), up from 9.3x 10-_C_Gi/.ml'i_'_985 Considering the erratic nature of the data,

contamination of samples in th#"tabo'ratgry, ap'pears to be a possible explanation.
%,

o ' r • '". _"t

LLNL andSNLLarestlllFevleW, Ln_¢ecordslnattemptlngtoresolvethls_ssue. Relocation of the

laborator) handling th t"ai)'samples to an area remote from tritium sources has been

discussed at DOE aborato?ie¢" for many years in attempting to remove laboratory
m,

contamination".a's,.an expla'_tion of abnormal concentrations of tritium in ambient air

samples. " " ' ':
, . , _ _,"

'_ ' ' ' "i", , ,_

. . ,.. ,._,
' _°, ,. . ,w.

4, Monitori'n'c_:,_'i_lEP_"i_ilters, The HEPA filters at Buildings321 and419, if damaged while in
.• "' i. ''l ,"_':' ,'

us#,.,Wo01d all'o_ radioactive particles to be discharged since there is no continuous

mo'nl,tO.__.'the pressure drop across these filters. Pressure-drop monitoring can alert

.,. 'i'.m, ain'te_ia0,ce when a filter is damaged or overloaded. Although the use of these monitors is
. ._,

,..,.' ..st.&ndard operating practice in most LLNL bui_dings_.the filters at Building 321apparently were

',.' ",installed without suc_, devices. While most filters in Building419 have pressure-drop
, "..

in_ticators, the indicators are in poor condition and unreadable.

Only about 4percent (35out of 900) of the HEPA filters at LLNL lack the continuous

pressure-drop monitoring, Without these indicators, damage could result in a filter efficiency

below the normal 99,97 percent, The reduced efficiency would not be detected until the time

of the annual testing,
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5, Testinq of HEPA Filters, The HEPA filter mounted outside tile ceramics shop (Building 322)

could, if damaged, allow particles containing beryllium and/or radionuclides to be discharged

' because it has never been subjected to annual testing,

0

HEPA filter's are normally installed upstream of an exhaust fan}, therefore, the standard test

for filtration efficiency was developed for use at slightly negative'pressures, Testing of a HEPA

filter mounted downstream o'f an exhaust fan (as this f,il{er. Is) would'require a modified test,
, ,

, .

4 , w .J., ,,

6. .U..npermitted Sources, Several parts cleanersaqd vapo'r,_.egreasersat LLNL and the oil shale

crusher (Building410) lack the registratiord_e_.mi'{s',requ£recJ by the Bay Area Air Quality

Management District, Although no env.ironmer_,P'p'iot31ems are apparent, lack of proper

registration or permits can nevertheless le'ad"to,.pape_:_vork-type fines,'_..

.t,,..,

J " i ',

7. Perimeter and Off-site Ambient'A'lr,.SamNi_fl; Results obtained from this program rnay be

affected by off-site sampling',_t'at!,on,;,,t]qa:! aie not locked; ttnus samples could be tamperedog

,', ,_ _ , ',o • ,

with. The perimeter and of,f:slte _mbl,ent a_r sample results may be suspect for the following

reasons' ,0 % _,
j_ ,, ,° .',

., '_, ,".i°

• Off-s, _e station boxes are r_{'J, ocked,

• No procedur{s'.;_e in plar._',for reporting equipment malfunctions,,

• Air flow.i'_sl,'.hot c_h:u:l'_'_'sly measured, resulting in inaccurate flow measurements (e.g., a
4 '

power'e'utag_.woulci_'not be recorded and compensated for in the flow measurements;

hence, _:e.'_'mir_ant concentrations would be underestimated).

,,' _. • . _'._ _ ,,"

, o. _ _. ,uo, ,

3.2 Sods, ,., .... 'v

',,

..3,2'.1 ' 'Background Environmental Information
_, • .

Sectioh&:2 presents soil-related environmental problems as determined by the Survey team. The

major focus of this section will be radionuclide contamination because it is only those parameters for

which routine soil sampling occurs. Soil sampling for organic and inorganic contaminants is

conducted in response to CERCLA- or RCRA-type investigations or activities, particularly

groundwater studies, Descriptions of these types of investigations are presented in rnore detail irl

Section 4,5,

There are no regulations that limit the concentrations of uranium or thorium in soils, However,

•there is some guidance available from both the U.S. Nuclear kegu atory Commission (NRC) and the

i 3-36
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i

Department of Energy (DOE), The NRC, in a memorandum pertaining to a Branch Technical Position

on the disposal or on-site storage of residual thorlum.or uranium, established derived concentration

limits for variou_ disposal options (NRC, 1981), One of these options applies to wastes with

sufficiently low concentrations of uranium or thorium that they wquld present no health risk ancl

thus may be disposed of in any manner, The acceptable concentration's for this disposal option were

derived by the NRC using radiation, dose guidelines recommend'ed'by,t_e,Environmental Protection

Agency (EPA, 1977)for protectionagainst transuranium ele,m.lentg present'i_ the environment. The

derived concentration limits are natural thorium, 10 pCi_i_]','.'ide¢iet_duranium, 35 pCi/g; enriched

uranium, 30pCi/g; and natural uranium, 10pCi/g, The, concehti'_ti.on limits for natural thoriurn and
,' ',,,, %, '.f

natural uranium are based on the assumption that a' t:the' daugh{e'r" products of these elements are

present in secular equilibrium, The radium is,0topes ar'e',{Iqed:aughter products-ttTat are used to
establish tile limits. " ' " "

',,

#,,

DOE has establislned guidelines for resid'u'at, ra_Ji._.¢t[vity at Formerly Utilized Sites Remedial Action,,

Program (FUSRAP) and Remote Surpi0_,Facili_ie_ Management Program (SFMP) sites (DOE, 1985a;
, '. '4.,1*'% . ',oo

1985b). Ttne guidelines speclf_z,.c.o._:e_at,_ons for thorium-232, thorium-230, radium-228, and

radium-226 of 5 pCi/g averag,ed..ov'er.i't,"_'d.'f_rrst"i'5crn of soil below the surface and 15 pCi/g averaged

over 15 cm thick layers of soil m'o'r'@,t,han"i.'_'cmbelow the surface. These guidelines take into account
"w %,

the in-growthofttledaughtersand_ss_mesecularequilibriurn. For other radionuclides or mixtures,

tile soil concentration"g'0idelines .rn',_stbe derived, on a site-specific basis, from a basic dose limit of

100 mrem/yr to an,i'ndivictua]','ff,r,di_:all pathways.
,i •

, .

, _, .• _.

tt_ere are no regt_at_ry.,_'t'andards for nonradiological contaminant concentrations in soil as there

are for drlr_k'ing wate't'._dpplies or for air. A determination of "safe" or "acceptable" levels irl soils

depends..oq.'_El__3'i'nant migration pathways (e.g,, wind or water erosion or leaching to the

grou_'d.wateri"an, d potential human exposure routes (e.g., ingestion of soils by children or farm

.,ao'!ma_'s./ ingestion of contaminated groundwater, or inhalation of fugitive dust containing

cdn.taCninant.s). Therefor e , acceptable levels must be determined on a site-specific and chemical..

speci fi _:'b_si s.

The natural soils at the LLNL Main Site are derived from the alluvial deposits of the Livermore Valley.

The LLNL Ma,nS,to is located within the boundaries of the Yolo-Pleasanton soil association

(USDA, 1966). Weathering of the alluvial deposits has formed several distinct soil series that are

! recognized by the Soil Conservation Service. Soils of the Livermore and Positasseries have formed

near Arroyo Seco south of the site, while the Rincon, Zamora, and Livermore soils have formed onthese alluvial materials near and within LLNL. The Pleasanton, Positas, Rincon, and Zarnora soils are
ii
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moderately slow to slowly permeable gravelly ancl clayey loam, anti tile Livermore is rapicly

perrneable gravelly loam (USDA, 1966),

Publishecl raclionuclide "background" levels for' California ancl t,t_e Livermore Valley soils are

discussed in Section 3,2,3 relative to on-site soil sampling for environm_,ntal monitoring purposes,
, , .., ,

,,,q *,,

3 2 2 General Description of Pollution Sources and Controls',
#'1

," 4/ ,f .;
t', ., ,, ,

Investigations of soil contamination at: LLNL's faci[!ties h'av4;,,[orthe most part, been tied to
, ',

groundwater contamination studies, In these are_qs/,a"numbe'r of sampes of unconsolidated

material were collectecl in the course of clrilling.the bor4_hotes'for well installation, This information

is presented in more detail in Section 3,4, and' ts'.iu.._edpr[',tnarily in the definition of contarninant
J , q,

plumes. ", , . .... '" '".,',
, f

(' _. f,

The sources of soil contamination ',(With 'or_aqi, c _ompounds) are generally the same sources of

groundwater contamination cles(ri.b,$'d,"t,n,"Se,c_lons3,4.,'., '. and 4,5, In addition, radionuclides released
from various processes at tb,e I_k:N'E_','Nt_'in_l:temay be deposited on ttle soil and taken up by

vegetation or ingested by ani_'iai'_:,,. "_,'i:'
-, I,i,

• , '_

The source(s) of soil c6'_taminatio,_'at Site 300 are the following:

, . *

• FaIIo_it"iror_'._i ring-i_ ble blasts

•
' _-, , ._ %,, ,

3,2.3 "' .'Env!r_._'f_e'n-tal..,. , . ,. Monitoring Program

'I_I_'NL_'a_ had a formalized soil sampling program since 1971, when extensive range-finding analyses

of,various raclionuclideswere conducted, Since that time, random selection sampling, augmented
'.,

by adcti'ti6nal location sampling, when necessary, is conducted annually to evaluate both the impact

of LLNL operations and -to track natural and man-made sources of radioactive contamination such as

fallout, There is no routine monitoring of soil for organic or inorganic constituents, This type of

monitoring is performed on a project,.specific basis, and is discussed in Section 3,4,

Figures 3-18 and 3-19 and Tables 3-7 and 3-8 show 1985 soil sampling locations and analytical results

for the Livermore Valley and Site 300, lt should be noted that ali of the sampling locations shown for

Site 300 are on the property owned by DOE, Because depleted uranium is used in t_igh explosives

! testing at Site 300, sampling locations were located in areas where soil perturbat, ior_swou cl be3-38
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LIVERMORE VALLEY SOIL SAMPLING LOCATIONS

LLNL- LIVERMORE, CALIFORNIA
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TABLE3.7

VARIOUSRADIONUCLIDESIN SOIL. LIVERMOREVALLEY(SAMPLINGDEPTH,,, 0 TO5 CM)
LAWRENCELIVERMORENATIONAiLLABORATORY, LIVERMORE,CALIFORNIA

,,, , ,_ li4gldryg :r 2o("i,)1

23_JpL I ,10 K ,' l]ll*c" '_Locatlon ,_
ll0"JiLCildryg ± 2c;(%)I IlO'51.iClldryg + 2a(%)I (10't p!:,ddryq ± 2'0.Ti%)]

- ,, ' .' .. , . 2_.rh _3_U
i , , J

_n_lu_mln

1004 9,4 ± 6 I I ± 4 5 _ ±B 5 B ± 5

1005 3,6 + 9 1.2 :_.3 ,,' " ,. '"t,l_'_ 7 6 6 "_ 5 4.0"_.: 26

1006 2.2 + II 26 :_4 "." '_ ",', "',2.3 + 7 147 _'4 6 B + ..:la
_ q,, o , ....

e ,

I008 5.7 + 8 12 :_1_,'"., '. ", 29 + 4 5.3 + I 2 9 + _8
q j

__ _ _ mm,meamum_mm _

1009 26 ± I0 I,',_'±,'7, .... ',, ",. 12 '± 16 64 ± t3 49 :t 62

1010 2.5 _: 9 ,',,'"I_4 "_:3.,," ,,, la :_ 9 6B ± 5 5 _ '!: 24

I012 6.4 ± 6 ', ",, 1.4'_,_I, 29 "_-:5 69:0- 4 4 I L' _6
____ ___...______ __....._------

70±8 ,1013 _ "",,. , ',"4..4'.d' 3 24 "1' 16 7.7 ± 6 __7 :t: ":

.,1014 7.0 i 7 G'", ,! "",_'", I 3 :L ] I 2.4 ± 6------- "" -'----'1---'----"

__._..._ ', ., _..__ _-
I017 .,.,03 .t.,_B,, ,,' " _.;! ± .3 0 I +_60 __9 +_5 2 7 ___;0

1018 ,"..' I,,0 +. 12 "'J'" I 2 ± 3 0 7 ± 17 66 ± 5 ,14 -_i I_

', ',, C ,' _

I019 , '-..D9 ±."12" 1.0 ± 6 04 ± 14 3 5 ± II 20 _t 32,. , ,

I020 .,. ,...,, ,h.._,,,,_!9 I 3 + 3 I 0 _':9 I I +_5 55 _+ I,.'
,, , ,_ i 'l' ___

I021". " " ; ........ 1 8 + lO 13 + 4 0.9 + 14 7 I + (3 5 4 + 11

.' I0"22. 68 :I:.6 5 I __:II

, ,',. I02'.:_," 09 '1" 16 1 4 ± 3 05 "__:18 7 I "_:4 4 4 :_ I_I

"I0,_4.. 30 ± }0 0.7 ± 7 I 5 !: 19 I 7 :f: 44 2 I _: 40

1025 3,6 ± 10 I I :_:4 I 8 + 4 47 _: 6 2 5 :t tq_,

1026 ;0,0 -t 7 1.0 :t.:4 36 "lt:4 5 2 4_:6 31 :!: 2_,

1027 22.6 ± 6 I 2 ± 4 2 0 ± 6 7 I ± 4 50 ± :II)

Source: Griggs and Buddemeier, 1986.
,_ SeeFigure 3.18 for sample locations
b Samples 1013and 1014are duplicates,
c Samples 1021and 1022are duplicates.
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TABLE3.8

PLUTONIUM,CESIUM,AND URANIUMIN SOIL. SITE300 (SAMPLINGDEPTH . 0 TOSCM)
LAWRENCELIVERMORENATIONALLABORATORY.LIVERMORE,CALIFORNIA

i I

.... ' ............ '# i " '"

' 238U239Pu t37Cs .... ,, n
Locatlona [I0-9 wClldryg 'i_'20(%)] [10-7uCildryg _:,2,o.[._g')l [wgldryg ± 2a(%)]

__. I III II [ I 'I I I I I lllllimil III II I I III

1028 0,7 ± 19 0,4,'_,12n2','' 6,2 ± 10
i lll. i =l|l ii iiii i iiilul [' " • ' , ,,,,,,,,, ,,,,, , ,,l=u i --

1029 0,9 _+15 0,5'._".I?.,;...... '.' 5,8 _+20.............. ,....... _ ..... ....
1030 1,2 -+13 ,,"','"0,,7+ i4',','"', 2 7 ± 30

iii ii ii i iii i 'II u_'l _¢" " ni iii i iii _-

1o31 o,s.±2s ' "o,,a_,t, a,s_+9
ii i i i i i ii i ii iiiii ii i -=

1032 1,4 + 13 ",, b:,cJ'._12 350,0 ± 50
0 '

,=,,,,, ,,,H, , u l ii i ii ii , |_ I i_ | --- _:=. i -

1033 6,6 + 7 ,'," " "'"" '&l + 5 4,8 + 28
• n ii n lm_. lull nn n i nlnll ....

. i ni4l I ".li --1034 14 :v 13 ,",, , ,,, 0,7 + 12 5,7 + 12
i li i , ,_ i 1| inllU ni I

103sb os .±!I,,,,, , ,,, 0,3-__30 4s -_16,--, ii,ii i li i i ii iiii i iiii iiiiil

1036 2,6'"_,,11, ,. ,,, ',, 1 2 + 8 5,4 + 30
III IJ llnlI I 'i I .ii .i iI_i[iI IIII I ,nln J

1037 ,"i_,6 _",I_:,,, 3,5 -4:,24 2,7 ± 24
....... ','i__,'t,,, , "-:"; ....

io3_ 4,b.4',,I,o" 18 ± 7 5,4 "±26
i n i _iii i ....

1039 ,, 1,9 r+ 8'" 1,2 '± 7 85,7 ± 4
•i',.... ,, '> , ,, , ........Ill li JillIII II I I .

1040 ,., '.,",,, 2.,8,,+_ 10 1,8 ± 7 16,0 ± 19
,,, ,,",,,'li ',: .'-_' ,,ii ....................

104I . , i ' , , ' ' , , . "I'_"17± 12 0.5 ± 18 6,3 + II
, ', l' Ih_-- ' _'. :'. , .,, i '_ '"' ' '""

Source: .Gri_gs'an,_i,El!lddemeier,1986.
<, 5eeT,_gure 3.19'_qr,'_ample locations,

i:, 5amlple#'t'_.J3and 1014are duplicates.

c,,.Sa;nP_'l_)2"t'a'nd..",, i"',,,. 1022 are duplicates,
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greatest to allow'forevaluation of uranium distribution, Thls sampllng strategy accounts for the

high average results at Site300 ,-3scompared to results from the Livermore Valley locations

(36,41Jg/g +.1,31).1g/g versus4,21Jg/g ± 0,271Jg/g), There are no off.site Site300 soils sampling

locations reported for 1985, ,,
t

Iii, II

, i

_llIql, ,I '_I

DOE uses a level of 35 pCl/g uranium (dry) In remedial a_:t+om,,43'rqgrams,, for acceptance of

decontaminated areas, This concentration is equivalent to _pp'r£xlmat_ly 105_g/g U.238 and, as

shown on Table 3-8, only one sampling location (1032)_,_e_t'e}.thls,guidellne, Average samplei, %,' ;P _q,,m

results were approximately 35 percent and approxlrqately _,'pe'Pcentof this acceptance criteria for

Site 300 and the Livermore Valley, respectively, 'i'i",,",':,''
, i ._ o ' ,I ''_

m I lD, o_'

Table 3-9 compares Livermore Valley and Site3_,,soil r'a_ltonucllde sampling results with United
States and California 'background" con_'n_atJio:r_I_ uranium-238 and thorium-232, Results'4 4 q _ ,.

iII I

indicate slightly elevated U-238 and _._i_,2,32l_)e,[s in the Livermore Valley when compared to
'_ , ; , i _

, • % _' t

published California 'background'", ('4,_,_g,qT'2_,8/g ,+ 0,27 14gigversus 2,34 ug U-238/g _. 3,3 ug/g;

6,4 _gTh-232/g +_O,09_g/g ver_s,,._,9_',_,T,h-'2§'2/g -+4,13 _,g/g) (Myrick etal,, 1983), Site300

on-site sampling resul}_, "W_'_';'", hi'_her than California "background" levels
'_ " ' _ '_ "t"(36,4 _g U-238/g + 1,31 _g/g ver._us 2,)4,._g U-238/g - 3,3 _g/g), Updated aerial radiation surveys

for Site 300 are not available; howg,e[_,,comparlson of the data from these surveys with reported soil

sampling data should':p'f_.vldefai,r,tt/,,good agreement, Useof aerial survey information followed by
soil sampling dat_'_ veri_y,_t_eg#onable or changing areas is probably the best sequence using these

two sol radiatjO,n"morittori0g chntques,
, '4' ;' '° '

o "i_

and,Observat ons
3,2,4 ,,"'Flndtr_s,,', '"' "" "'

3,?, 4°,'I,, _rz.[

,, None

3,2,4,2 Cateqorv II

None

3,2,4,3

1, Actual anc]Potential Soil Contamination from Miscellaneo.usSpl.llsand Abancloned Wastes, At

both Site 300 and the iVlatnSite, the Survey team observed and viewed records of numerous

i111 , , _ ,,



TABLE 3,,9

COMPARISON OF RADIONUCLIDES IN SOIL
LAWRENCE LIVERMORE NATIONAL LABORATORY, LIVERMORE, CALIFORNIA

i i i i i_' ii, i ii iiii ii i ii iiii i ii ii i

S,t_; 300
tJS(I) Callfornoa(_) LwOrmore,,'f/_:llle_ ,_

Averaqe "' ,,' '_ite 3001_)Radionuclide Average (Range) AVG.(Ranqe) Livermore ..... C)n-_lte
Valley 1;) C_ll'_i,n'l_ A'_,'er,age_Range)

.................. Averacje..
l.lg/g +2 5rD. Hg/g 't 2 SID,

" AVG. (Range) , . California
DEV. DEV. ,,"_Verage:

,., 4, ,. • ,, Average

I II I I n al II I I I I I I 'I" [

U-.238 3.0 + 2,49 234 _+3.3 4.2 " I','79."',,' 36.4 15.6

(0,36- 11.4) (057.3.9) (2.0- 6.B_i", .... ' (2,7. 3500)
......... ', '_t ,'/,,

, ,,,' _,_Th-232 9.0 .+.4.22 4.95 ± 4.13 _,,4, %' ....
(0.92 31,2) (2,75 6.97) (1.7-'.I,_;7), " '*'• . , ', iI

i i i ....... ' q lj ' "' " '' '" '"
it*, ql

Source: Developed by DOE Surveyteam, ',, ',' ......... ,,Jl I '_,,

'i f,

(1) Myrick et al,, 1983 ,, ', ",,
q J' **, ''1 J

(2) GriggsandBuddemeler, 1986,', ' ' ",. oh, *, I

4,
,_ , _ , ,

% 'lp

i'
l

i

' ', 2' _,oI

', L,_ '_**

4*

,',* . , _,
•

, ' ' 'i**

• , .o .

#
d
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spills and abandoned waste areas that may be sources of soil, surface-water, and groundwater

contamination, These sites are cllscussed further in Finding 4,5,2,4,1,

No comprehensive Investigation of Site 300 has yet been perfqrmed to Identify, characterize,

and clean _up spills and abandoned waste sites, The Survey 'team recorclecl the following

locations of spills and abandoned wastes at Site300 _ur.lr_g,_h,e performance of Survey
activities ..... '

+ , ,

I 4 i' _ +, ,,

• GSAarea near Well 7. "". "'
+'''d _ %d

0 1 i ,, '_

• GSA area between B-875 and B-878 on sou.tl'_._Idene0r Corral Hollow Road

• GSA area north of B-875 along embank ment.,'a.'h_'drutn rack,
6+ ll_, ', 'i<,

• B-827C, D, and Edrum rack draln+ and s'umps+ ".,,,
m, , i

, i 1+++8 ',,

• Buried drum behind B-827E dtunl.r.a_: ......... ,,
lq 'Ii• B-827A oil spills on pavement ... '.. ",, ,,

q , + o + ',I

• B-805 drain on uphill side q+'l_u,llcJl'n+'BP5','i

',, _,w, i+%+ +, il,,l

+ +, + '++
i i '. _I
',, %(++ q ,

Ttnis list slnoulct not b+,,jnte'+pre,t_._t as"a comprehensive compilation of spi l sites. Such a
+I+,i '+,+ +, '+

compilation is beyond th'e.it:ope o++_heSurvey. These spills are also cliscussecl in Section 4.5.2.
"i I++

+,+ +++

+ , 'i

At the Main Sit'e,','t,t_efirst _t'ep in identifying, characterizing and cleaning up the spills ancl
i. % ,' +'

abancloned,'_bste Gl'tg_,.tq_"already occurred, This compilation (December 1985)identified
,' ,, ,,, +:J',+_

S2 know, d " ',or' su_pect,e,d sources of contamination, which are listed in Table 4-22 and discussed
', '+ +,' ,' + 'v

l + +'

in Section 4,5.Z. Tl'i'.es'esources vary from large, well-characterizecl, ancl partially remecliated
' +'Ii '++I+ +'ill ,++

site's,,Suck+,asthO,,_,_st:Traffic Circle landfill, to confirmed reports of small drum spills for which

tho.pre,_e,._t',Vj,sualevidence exists,

' 'i+ _

_",,.'+ .Fl_it_-Ta[,_ e Gravel, Resiclual gravel and debris on the firing tables and bunkers at Site 300

',, ,'may be a source of sotl and groundwater contamination,
_ .

Wastes contan_inatecl with uranium, lead, and beryllium i_ave been released on ancl arouncl

the firing tables of the several test bunkers at Site 300. Known as"hyclroclynamiccliagnostics

cornplexes," t:hese firing tables are covered witt_ gravel to serve a_ a cushion for tt_e High

Explosives ft-lE) "shot." Following each shot, the gravel is sampled to determine the level of

uranturn and beryllium contamination. The firing table gravel is usually removed ancl

disposed of in a landfill before the limits established in LLNL's Hazards Control Departrnent

Standard Operating Procedure are achieved, Through this process, tile firing tables at Site 300

generate a hazarctous waste containing gravel ancl shot debris, This waste, which is disposed
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of at one of the two dedicated Site 300 hazardous waste landfills, has been shown to generate

a leachate withhazardous concentrations of metals, particularly lead, as shown by the listing

of this waste on LLNL's Part A notification as a D008 hazardous waste (EP tox c for lead),

The firing-table gravel may present a contamination threat because a significant amount of
• .,.. '

the gravel that explodes off the firing table is not scraped up,',Th, e Survey team observed
', '4.

gravel deposited on outdoor stairs, rooftops, vehi,c.19st.agd parking areas following the• .

post-shot cleanup of contaminated gravel• This graVH[fna_/preser_t a significant accumulated

of contamination because of repeated.shots,"'ari'd.,because resultant contaminatedsource

gravel and debris has not been removed fro_ _J'rroO'nd ng _reas, this residual contaminated
•, '. 'i- • ',°

gravel may constitute essentially unperm,!t,t, ed dis#o'_alo_'a hazardous waste, Survey-related

sampling of the firing table gravel is,.plar_rle'd_t.o.."":.' '"",,d_t_rmine' whether the gravel at the firing
tables is hazardous. ' , o.,..........

J.. J . ''.

t ". • . "'i f,.

. '. •

LLNL personnel believe that r,e_iduait.i)ti.um at Bunker 850 has contaminated groundwater
', , io "o"

between Wells NC7-28 and,NC,7-'44,,',_ontaminants from gravel and debris may be transported
'. _1.,..

from soil via surface _,_ater'lrunb'ff'an'd. dust emissions. This finding may have significant

implications for the ongSini_j.qractic.e of leaving some of the firing table gravel in place after a
',_. _.q

shot, If debris from B-850is_:'a_ble of contaminating groundwater, then debris from other

bunkers may pdse, tb,e same..rlsk.

The firing,.tab!e_i._re._se[d for explosive testing of weapon components. Tests take place on a
,. . . , o'

gravelbea,:_fter eachtestthe bed is wet down for dust suppression. This dust suppression

wa{e_/'a_ well"a£._ny precipitation or runoff, percolates through the firing table debris and
." ." '

gr.avel".._i'_waters are not collected.
• f..

-3.' N_'clhExplosives Burn Pits (Site 300). The high explosives (HE) burn pits area near Building 829
,

, ,,may be asource of continuing or future soil and groundwater contamination, Waste HE or

HF/contaminated waste is burned in cages located in pits, or in a device called an "iron horse,"

Clarifier bags containing high-explosive wastes from the HE process areas are burned in the

iron horse, which is similar in appearance to an elevated and elongated cement mixer. No

provisions existed around the iron horse for rain or runoff protection; hence,

HE-contaminated leachate may have been formed.

Waste HE and rubble contaminated with HE is burned at any given time in cages in one of

three pits. Each pit is about 20 feet deep, about 25feet long, and 15 feet wide. A steel,
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chain-link cage ts placed at the bottom of the plt, and the wastes are 13iled into the cage,

When enough HE has accumulated for a burn, which may be a period of several months, the

pile is ignited according to interviews of LLNL personnel conducted by the Survey team, Pitlis

most active now, although ali pits have been used, ,Plt2 also received TCE- and
_' *0

PCE-contaminated wastes, Rainfall during the accumulation p_i, od will percolate through the

waste, The result is a leachate that will .infiltrate intd"'_he,_l,, There is no information

available on the specific type or quantity of waste bur_e_l'in thel_li;. Soil samples taken by

LLNL indicate that contam nation of the soil with HE,¢i_r_s,tft_ient.s has occurred,

",°, -,:,

3,2.4.4 Cateqory IV ...,,,. .,,. ,,,.
° *,J, , ,_

None "'. " ",, _,
_,, .,

, ,. •
_,,,. .,.

i '. *. ' " '_

3,3 Surface Water ".... "., ,.
' ",. i':' , •
n ,,i ,.

, '% ., *,Ii
, , ,.% , "_1"

. 3.3.1 Background Envi ronme_al.lhf_ma,tlon

LLNL Main Site ",, ',,. "':':";'.:'
' -, Iq

",, ' 'e
'li

The Main Site lies en_'i_"ekg above,,t'_e 100-year floodplains of the two arroyos (a watercourse in an
• , ,. * % ' ," 4 o'

arid region) draini"._ or a'di_'e,_d_o the.site. The 100-year flood would be contained in the channel

ol Arroyo SecQ &,t'the,._'euth_ast" corner of the site, and in off-site zones of Arroyo Las Positas near the

northeast and r_o.)'i_Wes_/',c'orners (Figure3-20). As part of an erosion-control program in 1965,
" ' ' I, '_i,+ "_' ,"

Arroyo Las_Posi, . , }as w_'_,ehanneled to flow north to the northeast corner of the site, then due west

along the.s_te,[.i_O, rther perimeter to an outlet at the northwest corner. The two arroyos merge

alonCr'the We'gt,ern Pacific Railroad tracks just east of the City of Livermore. These surface waters

._eave (b,'e Livermore Valley from the valley's southwest corner at Sunol, eventually draining into

Sar_an¢is¢o Bay. None of the communities in the area rely on these surface water sources as a
',

public 'ddhking water supply,

Other water bodies ;n the vicinity of LLNL's Main Site include the South Bay Aqueduct 0.2 km

(0.1mile) southeast, the Patterson Pass water treatment facility 1.2 km (0.7 miles) east, Frick Lake

(dry most of the year) 4 km (2.5 miles) north, Lake Del Valle 8 km (5 miles) south, and man-made

!akes and pond_ in the Shadow Cliffs Recreation Area 11 km (7 miles) west (Holland et al., 1987).

The arroyos are dry for me,e than half of the year, and flow slowly for the most part even during the

wet season. Average annualrainfal at Livermore is reported (University ofCaliforna, 1986) tobe
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36cm/yr (14in/yr), but the MainSite received only about half that amount in 1986, Tile LLNL'

Main Site channels ali storm:water runoff through open drains and storm sewers (designed to direct

a 10-yearflow) toward three receptors; to Arroyo Las Positas at multiple points along the northernI

edge of the site; to a ditch running along the western part of the site and eventually discharging to
ql' i

Arroyo LasPositas at the northwest corner; and from a small area"irhthe southwestern corner, to

Arroyo Seco. ' ......... ' i',".,.
.t_,. , 'e .

. .

The LLNL Main Site has endeavored to divert ali process,'ipf,',.utilit_.wastewaters from entering the

storm drain system, and has succeeded to the point where {h'ei_,,_re no continuous releases to the

arroyos. Recently, plans have been developed to ti'eg.eve'r._l,ioter_ittent discharges to the sanitary• ,° • 'o,

sewer system (e,g,, backwashes from the LLNL swimm'ir_g'p'o'6[ and blowdown from tile cooling

towers at Building 325 area), These wastewa'te_g,,2urre_i:'ty,..,... ..'i.,'"',,, ' are released to the storm drainage

Tile bulk of the site's process rinses"_n,6 ot'h#r.,wa'stewaters are released, along with ali sanitary
, . '% ',,, •

wastes, to LLNL's sanitary sewer.eystem ,for,.processlng at the City of Livermore Water Reclamation
i , i ',, 'lp

i Plant (LWRP). Currently, the,.tota'[.,s'&_litary., c/ischarge from LLNL (including the flow from Sandia

' National Laboratory) ranges frdm"8,.to 1"O,'_ercent of the LWRP capacity, A small portion of the LWRP

' 'l c'aHy" treatment plant effluent is used . to irrigate nearby golf course, the Livermore airport,i

landscaping on 1-580,'a'rid. nearby.a_'iculturalland. Such usage accounts for about 15 percent of the
, , .

total treated wat_'_vaiiab'_'-.];__"major portion of the total effluent is transported out of the valley
, o ' i. r{',o

via a pipel ne td,S_n F,r_.ncis_o13_ay(Holland, et al., 198'7).
. , ,' °' ,_ ',i

'" i"

LLNL pro.v?_'os dpntind'o_'g monitoring equipment at the Main Site to identify any potent:ially harmful

radioaCtiVe, o7',lifl'_l_.tlic pollutants in their effluent. Radiation detectors measure radionuclides, an

X-ray'fluorescer,_ce monitor tracks selected metals, and a pH probe continuously measures pH, Ali

.thf.de _l.evices are designed to trigger an alarm in the LLNl. firehouse (which was chosen because t is

st_f,fed around-the-clock) and to activate a dedicated composite sampler to collect samples for

confi rma,t'ory analysis.

Potable water at the Main Site comes principally from one of two p_lblic water sources'

• The Ci[y of San Francisco's Hetch Hetchy water system,

• Zone 7 of Alameda County's Flood Control and Water Conservation District.

The Hetch Hetchy system's Mocho Shaft, 11 km (6,8 miles) south of LLNL, is connected to three

storage tanks at the south end of Sandia National Laboratory Livermore (SNLL). Water for ali
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domestic, plant, and fire protection uses is then delivered by gravity and distributed throughout

LLNLand SNLL via an underground piping grid system, Together the three tanks hold approximately

5 million liters (1.3 million gallons), or. about one day's supply for the two sites during peak usage

periods in July and August, ,,

, .... _. t,

The Main Site operators prefer to use Hetch Hetchy water wll'_n.a_ai'lable because it is lower in
%,, '',,

dissolved solids and trace metals concentrations, but for 1or .2,rnb,nths ea_h year (partly because of

emergencies or necessary repairs to the Hetch Hetchy'.,{yste'm,..P.ar:tly because of contractual

cornmitrnents), LLNL. and SNLL switch over to Zon#.,.7 wa:ier,':.,.,The Zone7 distribution main is,, ,,

connected to the site water distribution system by a _U_'pi' _,s,tati'It o'n near the northern boundary.* ' - ',.

41'
i

i

LLNLSite 300 ',, '.,.
,*.. ,

Site 300 lies in l:tqe sparsely populated I_iil'.ts..of't_h_..',D!ablo Range about 29km (18miles) ESEof the, ,

Main Site (see Figure 2-3). Elevation, s"r.a,nge.:f:r_m 1'50to more than 500 meters (490to 1,640 feet)

above sea level, and the terrain.,J.s,cba'ra'cteti,z.,ed,', ., , 'bv. canyons, ravines, and sloping plateaus, Annual
. ',. _,,, ' '.,%.

rainfall historically averages ,.26 cm/¥r,,l'19,2 In/yr), but the last few years have been well below

average. More than 80percelh't, bf. the:sit'e lies in SanJoaquin County, with only the westernmost
%. q_,

part lying in Alameda County. EIk.i'_avine cuts diagonally across the site from northwest to

southeast, while Cort"al"Hollow Bd'ad defines the southern boundary. The ravines form natural

pathways for sur;Falc,_-wa{er..,}'uri_iff during the wet season, while Corral Hollow Creek drains the

canyon and hil,lg,l-_ing"t_ ""th_westand south of Site 300, Ali site runoff paths lead to Corral Hollow

Creek, either dir'ec'T.lyi'ior.v'(a'"EIkRavine. The creek in turn flows eastward, eventually reaching the

SanJoaqJ'im'kiver. SLi'e_i"ilows occur only during ttne rainy season; the stream bed is dry most of the

year'. .... , ........ .
, _.

,,. , ,,

, .,' ., ,,. . ., ,,

5kt'e 300,.:is the only known natural habitat for the wildflower Amsinck!a ,q,randiflora, which was

_£el,i.evedto be ext.inct until discovered in 1938 on what is now the souttnwest portion of Site 300, The
',,

known' ha_itat is not used for any routine activities and is clearly marked to protect the plants, There

is also a 40 hectare (lO0-acre) wildlit:e preserve along the east side of ttqe site, which was transferred

to the California Department of Fish and Game in 1975,

The only water bocties in year-rouncl use at Site 300 are the man-made retention basins and sewage

treatment pond associated with on-site activities. The site is divided into a General Service Area

(GSA) at the southeast corner adjacent to Corral Hollow Road, and to programmatic operation areas

distributed throughout [he site (Figure 3-2i). u_A _ou_e_ _ _u_ ,_,_,.,_uv_ _,,_ support functions

(e.g., police/security fire protection; medical; administration offices; crafts; stores; mechanical,
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i

chemical and plant engineering operations; a cafeteria; and a service station), Programmatic

operations er'nphasize high explosives (HE)formulation, pressing, machining, and environmental

testing; high-speed photography, and detonation on firing tables,

4

_1' _,

Process wastewaters are controlled by impoundment in lined lagoons"after preliminary clarification,

or by collection in retention tanks for sampling, analysis, and #os_ible'tr.gnsfer to the Main Site for.
%'a '*,

treatment and/or disposal. The annual evaporation rate of .t,_'2.0'mm/yr (60 in/yr), coupled with the

low annual rainfall rate, gives a net evaporation rate' '6f ,t 40 mm/yr (49 in/yr), sufficient to

evaporate ali but a very minor portion of the site's wa_tewate'#s..".,

An active program has been instituted to inte, rceptaod"d'i'v'et:i surface runoff around potentially
$' '*,, ' *, b

contaminated areas, and to drain and close unli4e_,.sqrface.'impoundments. Dry wells were formerly

used to dispose of certain wastewaters, (e g ,..,p.l_.t_o-p'r_3<essingrinses and craft shop wastewater),

but ali have been closed and other m6._{bods'w_r_, developed for disposing of such wJstewaters,

Certain cooling waters are still relea'se,d to,]_he, g_ound, a practice permitted by the regulatory

..authority under Waste Discharge,,O._d_r '[82-1'_5 (CRWQCB, 1982).
ii

' i'i _ ,, _,
%

Approximately 13,200 to 15,00'C_,l,[ters(':3;5p0to 4,000 gallons) of sanitary wastewater is discharged to

an on-site oxidation pond in the'(_{S_,'.,each day. The pond is lined with an asphaltic liner and is

designed to accomm6'cl;_,te up to,.2r_,0001iters (7,000 gallons) per day. During dry weather, wat.er

must be added tq,,(6epon'd,.1;'O,J_ai'ntainan effective working depth. Conversely, in the winter when

evaporation is.rhi.i_imal',,adcJiti_'nai capacity is available in the form of a smaller overflow pond. This

pond is rarely us'e_ ;_on.Tes_'icwaste from outlying programmatic facilities is discharged into nearby

septic t.anlk£'which discharge in turn to leach beds,
,' ' , ,' pl _'

,' q, ,' ,_ ,. ,_ ,.,.j

'., '.. r •, •., _.,,,._'
f

Site 300 uses _'nrsite wells [o provide potable water for ali process and human needs. Twelve wells

..a[eav._ij'able, b'u'tcurrent operations require only6or 7 wells to serve site needs, Water is stored in

arhy'of ten storage tanks, fed by gravity to distribution mains, then to the buildings for' fire
,,

protec'dot_ and all other uses. Backflow check valves and air gaps prevent flow reversal and limit[he

possibility of contaminating the wells or other parts of the potable water system. Chemical and

bact.eriological analyses are performed routinely in compliance with state requirements (CAL, 1977),

3,3,2 General Description of Pollution Sources and Controls

Ali major sources of polluted or contaminated wastewaters at both LLNL sites have been identified,

_r_rt _nn_r_pri_f,- rr_F!trnl_ _r_ h_in_ _ppli_rl II NI. relie_ on several kev arinciDles to qain control of

toxic, hazardous, or radioactive wastewaters'
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• Segregation of concentrated liquids for separate hanclling,

• Retention of dilute wastewaters until sampling and analysis of the wastewaters can be
dlI _l

used to indicate whether treatment is required prior to rele,a's,et.o the LWRP,
Ildll , _N 4

• q

• Continuous, automated alarms and a sophlstlcate_',m'onitorir_g,system for detection of
4 _

unexpected releases of metals or radioactivity, ,'. ", .,

, , i _ i. '' ' ' ,

• Close liaison between program managers. 8od, h_,a,rdou_ waste/environmental specialists

to identify potential problems unique.to eac'h,,,_$1dih_'or experiment,
' , 0

. , q_,

, i m' 4_ , ,,_, ,,,

The following paragraphs provide basic in_erm#tlor_,o,p process-relatecl and non-process wastewater
1 ,i I 'J,, '

sources for each site, ",,'",, ",, ',,
m

_ _, _,_

LLNL Main Site ,,, " _'' '"' ""

Wastewater sources at the IVI'_it_"SL,te'a're'.:scattered throughout the hundreds of buildings ancl the
_, '_

thousands of experiments ongoingat,_nygiventime, The major sources, especially those which are

found in several sepal_'a'teprogram"_; are emphasized here, Control techniques are directed toward

segregation at t.!_e.,gource"-ra_er than dilution and/or treatment, Common sources include the

,,,, .i';,.I,,

• .,' _Yeg_asers_u_hg solvents to clean metal parts

ii ,'"E[e,c.t._'dN_Nng baths and rinsing operations, using acidic or alkaline solutions

'i'.0 O'ils',i.'s£1vents, and cutting fluids from machine shops

,,, .,.' .,_,,: Meta'l'cleaning and bright dip solutions
o ,

',, ,;o Etchants from printed circuit-board fabrication

i_ ,,' Backwashes from filters and ion exchange columns

• Photoprocessing solutions and rinsewaters

• Steam plant and boiler blowdowns

• Wet spray booths at painting operations

• Cooling tower blowdowns

• Decontamination solutions

• Wastewater treatment plant effluents



Degreasing solvents are used to clean equlprnent and metal or glass parts ut a r+umber of plant

locations, includingBuilclings 131, 141, 176, 231,241, 321,381,383,391,403,432, 511,anc1519, l'he

rnost widely usecl solvent is 1,1,1-trichloroethane, although methylene chloriclu, Freon, acetone,

kerosene, methyl ethyl ketone, tetrachloroethylene, ancl proprietary rnlxtures are also effective,
4' li

Spent solvents are segreclated at the incliviclual laboratories for"_:lisposal by Hazarcts Contrul

personrlel. Only clilute rinses are clischarged into retention tank.¢:o'r,sa_!.at;y.,sewers.
,,i +

, ,J+ ,p

J ,/ e'

Electroplating of chromlurn i_i,"_.el copper, and other tm,etqls.,ofq_obase rnaterlals is practicecl at
• I I '*, '_' s"I_, ,.,.J

Buildinc_Is141, 321, 322, anc1438. Spentconcentrates,(acids,'lSaiies, ancl cyanide baths) are collectedj 'i,

separately and either treatecl at t.he Hazardous Wa'slt_,'l_'_i,'r]agem_'nt (HWM) Section's liquicl waste

treatmerlt facility al. Building 514, or, more erie,n, by a'c'br'r.li:n'ei't_ialfacility approvecl by the State of
_'. +, ' , 'l

California. Only dilute rinsewater from Builcllr:Ig,ii32] arfdl.322 is collected ancl treatecl at the ion

exchange facility serving Builcling 322 Oth'e_I " ' .... '"'. pLa.tl,rlg nn's_s are collected in retention tanks, sarnplecl,

, ', . '[,a_,ilj,!yas released to the sanitary sewertreatment required oranaly"ed ther_ treatecl at the HWM " '

systern, Cyanide wastes are routed to'separat',e l,_tnC,s for holcling, analysis, ancl control at the same
'+ G + 0

% , _,

treatnlent facility. Rinsewater batct-le'_,,,,t"f'_t'e_xc.eecl.,, .. specified limits are pumpecl to a portable tanker
anclclirectedtothel-.lWMfacil.i!.y '... ,., "'

,i i '+, ,.,,

Oils, solvents, ancl cLil:ting fluicls are'segregated accorcllng to chlorinated ancl flammable categories,

then controllecl as r,olld"waste mal_'_ials tor clisposal under RCRA regulations and State of California

requirernents (Ret"c-;.tto S_e"' " ". , , t,_nO¢l,I for details,) Machine shops are found inanumberoflocations,

including Buildi+ogs19'4; 231, 2'(_I, 321, 367, 383, and 432. Waste rnaterials++rel:)laceclin designatecl

staqing areas ne_._r,"c_,_hsdu,r'ce for pick-up by HWM personnel,
' "_I+ '++I ,.'

+ +

,' . _ '_
,, +l

Metal-_:Idanirl_.:_'0c-(vbright.clip operations using (:bromic, nitric, l]yclrochloric, or sulfuric acid

solut.lons to"cl'oan and brigtnten metal are founcl in Buildings 165, 212, 251, 341, 345, 383 (now
, , , ,

,._ib'}_ncl6!,_ecl),438,443, ,Ind 5lI. As in the case of electroplating, spent concentrates are collected and

cli'spi)sed of through HWM chanr_els, either to on-site t.reatment or to off-site comrnercial facilities
' ,

tot" mana__lemer]t, Dilute rinsewaters are typically colle(tecl in retention tanl<s tor sampling ancl

analysl._,prior to release, alt.l_ough a few small-volume operations have sent rinses directly to the

Si:lr,_i_at.u" y c: ., +c.,ew£ l .,,

Printecl c_rcuit+boarcl et<:hants, not:ably in Buildings113 and438, are collected separately and

segregatecl from ot.t_er f_latingot'cleanirlg solutions, Voltlmes are small, typically less than 19 liters

(Sgallons), and are easily hanclled in carboys, "lhe lirnitecl amount of rinsing of circuit boarcls

generates very low volurnes of rinsewaters, which eitiler collect in retention tanks for sampling and

analysis or [low directly Lo the sanii.ary s_wer,

3-54



Backwashing of filters at tile Low Conductivity Water (LCW) stations (Buildings 291 and 325) and tile

LLNL swimming pool (Builcling318) generates batches of dirty water for disposal, Also, the

backwashlng of ion exchange resin beds at Buildings 194, 291, and 325 contributes a significant load,

Filter backwashes at Building 291, along with cooling tower blowd0v_ps and condensates from air
I,+11, +.._ 4+

traps, are routed to tile sanitary sewer. Building325 and the +'w_mm++g,,pool... filters are currently
backwashed to storm drains, but plans are being made to,,re-ro'u,te these ,releases to the sanitary.

, + ,, r _ +

sewers. Ion exchange column backwashes are segregated +ot.,¢oHectton, pumped out, and hauled to+_. .,p' ,/,. J0 ,.,.j

a perrnitted commercial liquid waste disposal site, ,. . .+..,

, t+ ,"' + '+

Photoprocessing operations are spread out into +a.numbePgf buildings, inclucling 111,113,121,231,
4 '+

255, 261 294, 298 327,328,341 and 345, 5omeo'p_ra.tiong" ,, , #'re large 24-hour automated processing
ii,, +_ + _,

i '+ +,i ,+I ,

cetlters (e.g., Building 113), but most are _ePa:tl,WpI,y.smoJl+,,l+w-volume generator's of wastewaters, tn

ali cases, solutions containing recovera6]+e, sil_)er',, ere segregated and sent to on-site processing

operations irl Building404 for reclan3a'tt_n'+oi'lthe,.silver. Other spent concentrates are handled in
'+ _,+ q'll+ "if'

carboys or labpacks by Toxic Waste..Cbn'_.vol'.(TWC) personnel, Most rinsewaters are small volurme
I+ r 'i I,, '!lp

sources, ancl so are routed clire<tly !.'o.'!l;_'0'.{anit'_rysewers. In a few cases, provisions exist for tnolding

back a batch of solution for al'ie'r'fla,tive"cl'i+posal. For example, Building l13hasa cellar sump+that
"+*v '+

can provide retentior; for several hdL_r.;tin the event-that a spill of higher concentration solutions
s.

reaclnes the floor or s+pk dralns., ,'An automatic pump lifts the wastewater from the sump f

operations are no rf:n"_l, and,_;0nte+nt,rations of contaminants are low. Tile pumps can be overridclen
i +.i+

manually, and,.tfle"sut_'p',. co,r_ten-istransferred to portable holding tanks when higher concentrations

.. ,_nersis+, , . ,',,. ,_ , ,J

' i i +++I ++i_ ,++
, + , +

,, j. , i

, ++ +J + +i

i I+ , + '.

The I.LN'L.M+tlr_.C_l;[h.j_eam.plant in Building 401 was perrnanently shut down on june 3, 1986, and will

be.cligfnanti'edi",_his.,.,,,.., ,+,, plant forrnerly provided steam for all but the newest builctingson-site, Anew

,s.+{e'arn15l+._nt(Building416) will contain two boilers to generate steam for B to 10 nearby buildings.

Sr_al!er. gas-fired units will be used throughout the site to serve ali other buildings, The few

clischar'ge_ originating from steam plant operations (e.g., water softener backwash or boiler

blowdowns) will be cooled in a retention tank and released to the sanitary sewer.

Paint shops in Builclings341 _nd418 use wet spray booths wit.h a recirculated water curtain to

control fumes and overspray. A caustic powder is added to the recycled wa[er to keep paint in

suspension. Some settling occurs in the recyclesump. A paint sludge results, which is collected and

disposed of as hazardous waste by HWM. When the water gets too dirty, it is released to the sanitary

sewer (once per month at. Bu Iding 418, less often at Building 341).
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Periodic wastewaler blowdowns for' recirculating cooling watter systems al. Builclincls 291, 325, 435,

and frorn small systems throughout t,he site are cllrected t,o the sanitary sewer system. While Hetch

Hettchy water is used as the rnake-up lte these systems, recycle rates can be rnainlatned at 90 percent.
,t

or higher. Thus volufnes released to the sewer are minirnizecl'toan,,average claily rate of between
i1' i

20,000 anc125,000 gallons per clay, Zone 7 make-up water is blowilcfo@n att a higher rate because of
I i ,i , I_ |i

its higher corlductlvit,y ancl dissolved solicls content, so average"relea}e,volumes are increasecl to4I

25,000 tO 30,000 gallons perday, During the warrn weather.' rlioJiths (July,' August anclSepternber), j , l

average daily releases more than double because incre,_6,d.,l'osses, due to ewlporation require

increased make-up volumes, especially wtlen Zone 7 w_3!er is ,.'J_ea,,.,,

g types of wastes, including soap andDecontamir_ation activities at Builcling419 generate va_iti"'., '

water rinses, clilute spent solvents, ancl wet. resi'dL4es.from ,_;andblastinq. Solverrts ancl sanclblasting
q,S, i, _ q

residues are separately handlecl by HWM, Wl_ea_',_iilLit_orinses are helcl in a retLention tarlk system
llq i

't at or sewerpencling sampling ancl analysis to guicle"r,_lease,, ¢;"_r,eatment Builcling 514 to the sanitary
, • ' ' t'

sy,tern, Normal operations wer,e '.qo{ ol:_:,er,ved cluring the on-sit,e Survey because well

clecontaminatior_ was Ilrnlted ae, tilO t.esUl_ of rnocllficatior_ of tile retenl.ion tank piping ancl
',, _'_,lg,,_ I '_'collection system. , ,.. ,.

4' ' ', ',

Ii 'v'

Other Main Site sources tend to b@ui'_ique to a single building or program. For e×ample, la_er
i

isotope separation op'er'a4;jons in,,,g_'e,,,Builcling 490 complex utilize laser dyes (prlncipally rhoclarnine)
ira ethanol solutiqi,(v','A new,4:blJ,e,c'LIor_and ret,ention tank system has been installect t.o control waste

releases from adyfeakgl,in t,tle e_taanol recycle system. Tile Builcling 490 complex also includes a Freon

recirculating sy;{e_'d;ecl,'i'n"cooling t,he process equiprnerrt, Two Freon holcling tanks (one for clean

make-up./ t,,he,other ?op'"dirty" used coolants) have been relocaled within a well-berrnecl area,

cor'npl6t_wjt'!;_'Ul_'ck"ecl clrain Lo the sanitary sewer, Tile berms provicle Cloocl confinemedt in the
i

event'o[ a leal<'o.rspill.
,' , , , i °

I'nk,r(iai confinernent, fusion operations in Builcling391's coating laboratory require use of a

tetrae{hyrorthosilicate (TE!OS)gel solution in a clip tank (200-300 gallons per year). ArEo5 st,ill in the

building is Llsed Io boil off water and recover the TEOS-etllanol mixture. Builcling 391 also uses

5percent HF solutions wit,h Nt-laOkl as an et,chant,. Rinsewatersarecollect,eclir155..gallondTuFT_dl_d

transferr'ecl Lo HWM cont.rol for clisposal.

In aclclit,ion to ali lhe sources cittect above, t,he LLNL Main Site also has hunclrecls of incliviclua

laboratory rooms where small volumes of typical acicls, bases, ancl solvents are routinely usecl

inclucling the hazarcls conttrol laborat, ory in Building 253; chemistry operat.ions in Buildings 222, 231

241, and 332; and nuclear chernist.ry facilities in Buildings 151 anc1251. Each potential source has
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been identlflecl and merged into the HWM collection system for waste concentrates, and each

building has accessto a retention tank system If dilute rinsescan be reasonably expected to require

sampling and analysis prior to disposal to the sanitary sewer or transfer to tile HWM liquid waste

treatment plant at Building 514, ,,
, ii i

ii i i i + _ +4

This latter facility can handle diverse wastewaters in any of slx"tt;,'/0011_;er(1,500gallon) treaLment
ii +

'1 4,

tanks, There Is also one 113,50011ter (30,000gallon) reter]{ioh tank f_r temporary _torage of

incoming wastewater when ali treatment tanks are full ,,"!t_,t,er,c_" ' mnectlng pipes give ttmeoperator

great fle×ibtlity within the system, Treatment chemtcal_, are a_'de'6,to any tank via a pumping system,
( +g, % ', ,, i

The key component of the treatment systemis a r6igry'v._uhJm.,, . , ffiter using a diatomaceous earth
precoat, Lo separate precipitated metals and ot_er fin'e"_s)_'pef'fi'ionsfrom the effluent, Incoming

ill, l if# ', IllA

batches of wastewater (which had previously been+sampl'e0'and analyzed while in retention {anks

associatecl with timeprogram) are treated d}_er_.ical',l'._',t,o')_recipitateand coagulate metal ions, This
i+ i +

slurry is then foci to the rotary drum filt'eP,,.,C:lean',wateris pulled througtn the surface, while solids

remain embedded within the 5-cre tblck, dlat.qm_ceous earth precoat, As the drum rotates, a thin
i li i '+i ii

surface layer is constantly shaved,ofJ',,do}'(eCf,e,clin a barrel and disposed of as solid hazardous waste
i+ _ +i ' 'iii

,++ _ 1_,++ +

(througil routine channels via,BullP.hn+,,Bl':t),'T'he"clean" liquid phase is not released directly to the
I ,,+ _+ . ,,

sanitary sewer, but instead is'+'re+t,,_rnei:l',it:8a treatrnent tank and reanalyzecl prior to release, If
% ',i

analysis inclicates that additional tre'atj_ent is required, timebatch is sent through treatment again.

Otherwise, it is relea_e'd,.,l,o the _a01tary sewer, Certain mechanical problems with the filtration
i q_ ,+ ,l'

system, which fol:fi_rly per._ii,leTJsome wastewater to pass through the system untreaLecl have++ j++ _'+++ I

been corrected '_n'claltiwast_w'+aterscarl now be closely controlled to ensure acceptability for relea+sei + + ,

(DOE, I 986), ' ' '+ ,"' ,'" ,'"'," '1 , +

, ''11 ' i+,%+'+ ii+" +_
, i i+

, +

+ ,+ +" ] ,i

LLNLS+te:3,.3_0..000',,,_,',",L,''v

,,5'i,t'eBO0,ihasseveral sources similar to those at the LLNLMain Site, especially within it: GSA, These
,

in_:ltjde

® Machine shops in the 806/807 Complex, the 827/828 Comple×, and at 875,

i Metal cleaning/L-right dip operations at GSA'sBuilclings 873,874, ancl 875.

ii Wet spray booth at the paint shop (GSA'sBuilcling 872).
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e Pilotoprocesslng solt.rtlons and rinses from BuildlngsS01, 823, 850, 851, 865, and

GSA's 872,

e Cooling tower t)lowclowns at scatterecl locations arouncl t,Lle site, including Builctings 801,

815 (flow replaced with a non.evaporated cooler), 826, 827,'_.nd 865.

o++,l oa i

Ii ll,_, ii

These locations share the same characteristics as slrnilat:..qper'altions at,the M_linSite, although

typically on a much srnaller scale. Wastewaters, except f6,r"cpqlit_,.taw,er blowdowns, are collected
0, i

in retention tank systems and transferred to two om, s!te evapq[aIion ponds or to the Matn Site for
I I II 4I 1, i

treatment as required. In some specific cases, 5ite_OO._t.ewa_'ers are moved from their on-site
, + + , '

sources to other clarifier and/or evaporation !,_goon sy._,temscmsite. For example, washings from

high explosives formulation at the 823 Cornple"_i',ar,e hel_,:,in a new 5,000-gallon retention tank,
q,

collected by a water wagon, and traf'_'{fe_r.ed':"!'6, 't',he 806/807Cornplex clarifler and surfacei

in_poundrnent systern " '" " '+ + ,

O'q " +'i ,I

• ", + _I _,ii, '+o l,

Coolirlcj tower blowdowns are.,nQt "c,o_l',l-e,L-l,+d,'`'|)ut are released to the ground, since regulatoryq4

requirements at Site 300 per,l_tt it_is,'f,#'p'e:"ofeisposal(CRWQCB, 1982). The only other rnajor source
l+al '% _. ',,

or wastewat.ers on-site consist_'#{,,sev(/ag:e, The GSA tnas a Iinecl oxidation lagoon for corttrolling

"%' '+_ ' Isewage from that complex, whereaS,t, tle rnore remote site ocations are permitted to use septic tanks
i+

ancl leach fields or ce_'s,_'o.9,1sfor c.o_,'J_rol,
i ,I,i i i _i s i 'l ._ lI

i'I i_i I+ I # i' I, ++l'+

3,3,3 Envltlp_,rhent_l Mqnl{_rlng Program
+' .d _ li • ;

+ L+I _+ +++ +l

i

, + + i i + 141 Ii_ Iii+I+

t.t,Nt. Maii'u_ ,,,
, 1' _

o, . ,_,++ '' _+++
, '.,, i,,.+++, ,+., ,+,_

++

Monltorin_q"re_u,irenler_ts,.. _ . . for LLNL witln respect to wastewater clisct_arges are currently establishecl. ,

.by the ,)City of'Livermore's Water Reclamation Plant. under Section 13 of the City Cocle. The

!iL'lp_ri.r_ter_dent of the LWRP has imposed general clischarge lirnits on flarnrnables; toxics; pHI solicls
, ,

or viscou!, matter that coulcl ot)struct flow; noxious or rnaloclorous substances; ternperatures in

exces_ of 40"C (104sF); t)H less than 6,8 or greater than 8,5; treon extractables greater than 100 rag/I,

biological o×ygen cternancl (t]C)D) levels greater than 300 rng/I, total suspenclecl solids (TSS) greater

than 300 rng/I, increrner_tal addition of total dissolved sollcls (TDS) greater t.han 325 mg/I or chloricles

greater tt_un 75rng/I cluring a single cycle use of the water supply; radioactivity of such half-lifeor

con(:el_tration as may exceed st:ate or Federal regulatory agency limits applicable tc) the POTW user;

and any other substance that may upset treatment plant operations, cause the POTW to violate its

NPDES perrnit requirernents, or rencler the Porw's sludge or efflLlent to be unsuitat)le for reuse or

reclamation, Specific numerical limitations have been establ shed for other pollutants as follows',

II
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,,,, ,, ....... ,j,, ,, ,, ,,, , , ,.,........ _. _ ....

Metals Non-Metals

IIIIII I I II I IIIIII III I IIII m ]+1111111111 ......i

Arsenic 0, 1mg/I Cyanide 4' ,, 1 0 mg/I'1 '11

Cadrnlum 0,2 mg/I TICH* ,'..... ' 0,02 mg/I+ I+ ,ii q,

i i 1 ii i .... i i + i .............

.... nel+1,_ "' ..Copper 2,0 rng/I Phenolic,C,omiopu , 1,0 mg/I
i _ _ i • _.' _+L ! i i ii ii li,i_ul

Chromium, Total 1 0 mg/I PCBt, ', " ,'" ' ',, ,, ' ,, O,01mgll
...... z , , ,,,+ , , ,,,, _, _ .........

gll , ",Lead 1,0 m ,,,,, ,,,
,, ,, ,,,,,,, ,I,I , , '+i "*_+ ,, ,', i' , ,,,,,_

M cury Imgll " 'er 0,0 , ,, ,, '_ ,, ',,, 4 , l +d
III +] I iiiiiii i . ,,. ,i . Ell I ,,,, I I i ii - ii

i' ""'Nickel 1,0rag/I,.'+, ,_ ,,+,,. i iiiiiiiiii i i i iii i i iJ ii I I i

, i _

Silver ,2 ,,ro,g/I,, ':..,'',i 'lt i ii ii i
'--' ..... _ ...... '"' ' ' +l .... '"' + + ,,,+

Zinc 3,,0,rng_l' +",i"_.
, , ,, ,' + ,, + ,,,,

ii ii i irl

i , ,I

Source: City of Liverrnore,'l'98,3, ',",,,
* Total identifiable chlpri n':_t_',hydro'_rbons

,I+, i ++ '_'. "sl

11 I_I+ +l|l 141| 'l

In adclition to tile previously"im+_t}o't_iecl"garameters, t+,ree raclionuclide effluents +ire analyzed as
o, I_,

ttley leave LLNL ancl tile I.WRP, ",T/a,ble3-10 summarizes this comparison data, Concentration

recluctions as a resul4,"'qf dilutio, n,,ancl treatment of these inclical.or radionuclicles range from
_+ , ,

83 to 97 percent:. A's_ho@n','aljreslJ,,,.. . , ts are well below concentration guiclelines at the LLNL and LWRP

t,s;." ,', '+'discharge poi,?, , "'+"'Y",,'"'i"

Except fgr,pccarl,lonat+exel.Jrsions outsicle thn. narrow pH limits (6,8 to 8,5), the LLNL sanitary effluents
, i 0 L_

show ai¥_I:y,h'i_h,ct_j.ree of compliance with LWRP requirements, Daily composites are combined toI+ '+ , +..i ,..

gerle,+a,te tiqo'h,l;++lyand quarterly conlposites +for analysis, Although only the quarterly results are

,re,cj'uir¢,ilto be iCJl)mitted to LWRP, LLNl. tracks metals for each monthly composite, In adclition, gross

gl,pHa,_,gross beta, and tritiated water measurements are made each clay, Table 3-11 provides a

sumn:lary,,of the analytical data for tile regulated pollutarlts and for selectecl other pollutants,

Data review inclicates nearly total compliance with limits on ali metals, typically reporting

concentrations at, 10 to 20 percent o(the permitt.ed limit, The only exceedance noted was a single

mercury concentration of 0,019 rng/I reported in the July-September quarter of 1982, The LWRP lirnit

on rnercury is 0,01 mg/I, With respect t,o non-metals, full compliance was achievecl for ali parameters

with the possible exception of the incremental aclditton limits on total clissolved solids (TDS) and

chlorides, Since the numerical limits of 325 and 75 rng/I, respectively, are net limits, analyses reports

should include TDSand chloricle concentrations n the water supply for comparison with the sewer
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TABLE 3.10

VARIOUS RADIONUCLIDES IN EFFLUENTSOF
LLNL AND LIVERMORE WATER RECLAMATION PLANT (LWRP)

LAWRENCE LIVERMORE NATIONAL LABORATORY - LIVERMORE, CALIFORNIA
• ,,lml II I Illll III ' I i nL u illll ii,.

".,,, '

' ]tJpuHlO ]/Cs .'. ....... .. 'q

.. + , (_/[10":'uCI,ml + 20(%)1 [10'I"UCJ/ml =,2.q( o)} ",,'['10'_2 )JCiiml + 2o(%)]
• , ,

Month ,, , .,,,, i °

.......... T 'll,i I li II I I

January 1,8 -"_ 41 1,4 __83 5,3,,+_',"1'00 1.9"*,100_. 8,8 _+ 12 0,5 _+89
i i i ii ii i i ii i ii

February 3.9 +_52 0.6 -+.80 4,9"+"28 .'_,2191:+_100 6.1 + 24 0,2 + 100
............. i i " i.

March 45,7 + 34 5,1 + 58'",1'_,5 +'1tI' ,,1,8 + 100 2.2 _+25 0.1 _+100
'IL _ , ii

Ap i, 2,o_+ o7'-'7L !oip z73o_+loo s,1_+21 o,s+91
May 4.9 + 55 0,'B"±.80' ."6,,0 + 7 2.3 +_100 62,9 - 7 0,5 + 51,. , , ,

June 2,4 _+36 '0:8._+'7'i'o'1,,,5813....+ 4 3,6 + 100 9,8 + 15 0,2 + 75
........ uuu, i I 'I "ill e u -_ i i i iii". Ti ",

July 3,4 .+_..3"4. 0,&i'_+.,7,8 7,7 _* 15 3,7 + 100 3.6 + 16 0,1 _+89
iili llil i ii _|_ ii li Ill i ii

August 2.4,'±.31 ,iQ.'5 + 84 5,6 + 30 1.9 _+I00 3.2 + 29 0.2 + 76
......... "," "., I"

September 9.0 + _3(_",,I.I"+ 65 2.9 + 60 0,8 +_I00 3,5 + 15 0,3 + 50% .
,n • , i ill i i i

October ,,,. 2.4 _+35 '_J.6 +_82 9,4 + 30 0.6 + 100 4,5 +, 13 0,3 +_ 57

:3,November.,." 7 ±., 1.0 + 81 13.9 + 16 0.6 + 100 39 + 21 0.2 + 82
. , ..,|1 --... ,_ . , . .,J_,l i i i li i

Decembei:,"" ,,. 4,7'_"'45 1,1 _+70 5.6 + 28 0.6 + 100 3,1 + 12 0.1 + 100
i"ii d_ i'i 11" - ql I i i iiii i i

Annual/kv.e'ra(j'e .'",." 7,2 1.2 11,8 2.0 9.7 0,3
._ _.

• , ._ . _ i., . i i .H r

% 'SDI_ ", "",, 171 105 127 60 174 56• .

'CG(.uC ml.'.,' 2x10 .3 2x103 3x10-6 3x10 -(_ 3x10 I 3x 10.7
, f , i' , i |., --• ......

. ,.. %CG ".",, 4x10 -I 6x 10-3 4x 10-3 7xi0 -4 3x103 Ix 10-a• ,
II II I IIIIIII II II

• '. % Reduction 83 83 97
• from LLNL

, ,',, , ,, ,,,,,,

Source: Griggs and Buddemeier, 1986,

SDM - Standard Deviation of the Mean
CG - Concentration Guideline

3-60



TABLE 3.11

PHYSICAL/CHEMICAL CHARACTERISTICS OF LLNL EFFLUENT IN 1986
(ALL CONCENTRATIONS IN MG/L)

LAWRENCE LIVERMORE NATIONAL LABORATORY - LIVEi_I_IORECALIFORNIA
, ......... . . ii i ., ,m.,. :

Quarter ,.... "+'+',
........ Annual POTW

....... "/_]g, Req.1 2 3 ,4."' ,i
III I II II IIIIII

Oil & Grease 15 6 <5 .... <11 100
iii ii ii i1,,,, _ i i i i i i '1 ' . 11 iii , t i i

BOD 80 100 20 ,;'"i:' "' ,.1.)6 "" 79 300...... ii ii i i,,11

:"19g ::' 139COD 131 203 28 ,...
,.=. j .,, , ,...._,. , .,, ,, , ,ii i , ii

TSS 4.3 19 '.16. ,, ".29 z7 300
in iii III I InI *l _11, 'l_d i_ t nlnlnn ni llnl

TDS 207 269 ,,r .,370+:.,.'" , 180 256 +325
•, , , i i ,, ii i , ,111 +, ,, ,,lP

' '170 3 36 + 75
chloride 35 35 ,..,,, ,, . "'= i'l, .... -I J i, , ,,,ii ,, ,, ,,,, ,. .. __ ii

iArsenic (0,00) 0,¢,04 , ".,0,0(31."' <0.001 <0,003 0,1
i, i n '1 " , ' ' ' i ni I llnl, I "

Cadmium 0.0018 0.0.05,'",. "O,,002 0.0027 0,003 0,2
Ldl*. ".['i I III , I I,

Copper 0,04 ",,, 0.07,,,':,., ,..'0.07 0.09 0,07 2.0
+1' "',

Chromium 0.02 '",.i',, 0,'05",,, 0,02 0,07 0,04 1,0
i " +'. "_ ii li.... ,, -,,.

Lead 0.02 ""<)'.'0,12 0,015 <0.26 <0.08 1.0
__ • _ , , ii | Ill ' ' ....... iii iiI iii,

Mercury ,,'0,.0009 0,0011 0.0005 0,0013 0,001 0,01

Nickel .... < 0.',(_5, ",:,."<0.05 <0.05 < 0,008 <0,04 , 1.0,; ,_ .....':'. "'-'i " ,......... ---
, I " 0 i 0 O 51 'Silver ,, ,. , ,,+ 0,007 0.04 0,028 0.02 0.2, •

' " Hill I' I I' I III L '11 I I III ,mill II I

Z_nc ' ',+ .," 0.0'8: 0,16 0,16 0,16 0.14 3,0
.....

Cyanid,e_ ""' ":" ._"_0.02 <0.02 <0,02 <0.02 <0.02 1.0
I • 11 I*' I ii I IIIII I I I

TlCtd':+,',' . +........ ND ND ND ND ND 0.02
" • u '1 . III I:..

Ph.enoiie_ ':: .... <0.05 0,18 0,13 0,I09 <0.11 1,0
, . ,.*.1 III I Illll II I I I IIII II l III

PC'Bs-+., .:' <0,0003 < 0.0003 < 0.0003 < 0.0003 <0,0003 0,01
w

,' I I |, I ' II I II I I I '1 I ,, , li

' 'TOC" 63 66 11 63 51 -
z +i, l , , .._i: .... -

Ammopia (N) 2+j 38 11 47 31 -,,,
...... i : : i i ii i i ..,

Sulfate 61 88 98 [ 62 77................ ,,, ,. : n

Source: Adapted from Holland et al,, 1987,
+ Incremental addition no greater than concentration indicated

Not regulated
ND None Detected
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effluent, On two occasions in 1985 and one occasion in 1986 (note tile third quarter TDS

concentrations on Table3-11), the stated concentrations were exceeded in quarterly samples, but

may have been acceptable when corrected for background TDS and chlorides in the incoming water,

This analysis is especially important when Fletch Hetchywater s not q,vailable and other sources must
A' ig

be used. ' "

",

The continuous monitoring system provides LLNL with warn!,r',lgs"when I_H,,' metals, or radioactivity
. ,

limits may be out of bounds and has enabled LLNL peicJo.nr}_'l't_ notify LWRP operators when
'4 ''r' 'r''' ,.,.

temporary diversion of sewage effluents was necessa,ry, Thi's,e°ha,bles operators to protect publicly
. ' ,, ,. ",, ',

owned treatment works (POTW) microorganisms ar_d].t'o k.,_ep,!he'plant from violating its National

Pollutant Discharge Elimination System(NPDES!,require{_e_lts. Known significant releases of metals,'. '", '. J'l

acids, or bases t:o the sanitary sewer system over :the'_ast 20"ylears are summarized as follows:
,i,., " , "_,,, ,..I ,,

J i .,

' Iii ,.

Date Problem ,"", ..... " .i:' Sourt'e ' I'i'npact.......
,__--_-- __ '.... " ' '* -- ' I I

3/67 Acid Release B'324.,P_tinL3-,Sl_op becreasect efficiency of sludge
,','.... : ' _'"i'",.'."i'. digesters.

§/6/67 Ch°mium Release,'" " ._0_6'f_;rr6wr_' '..... - LL'NL-paid to clean up one"......
digester.

9/20/67 ..... Chromic'Acid/ -- "' .,, 'SrigFit" Dip Operations" No details, ' ....
Copper Release "'.i',',;,,

'_4/68 " Copper C__,ya_lide .B321 Plating'Shop' Halt_"'ofbacteria in trickling filter
Release " ; ",. 'J killed.

_ - ....... m, ...... ' ---, ,[ 1 ,, i ill i

2/10/71 I_ow#i']' "";_'",.' _" Unknown Flow diverted, Nootherimpac{,

10720/7'i' " ' ' ' "''"" ...................Lo_t_..13H,'.. B32i- Le"ak'ing Tank "No impact (no diversion.', needed).
"' ,',ii "i '_'''' £ --"

3/10/75 ,Low'p#!,",....,i'/i ...... HNO'3 fr'ore sandia 9i'3 .... Flow' dive'i ted, No other impact,,,,,
'"7/28'i84.,".,,! N,i_kel R_t,_'se ' "Sand"la ..... Flow dive'rted. No other impact,__

<"'ii' .Iqi_..pN,,(10,5),.., . 25 Ibs Tide fr°m I_'a'9_- needed),N'°impact (no diversio',"l
9/1 1/86

"9/18'/86 "_i'Ni_k,e/Chromium " Originally t3322;":_"ransferred Sludge render'e'd 'unfit for u'se.
.. .' , : 'Release toB514iortreatment, but Hauled away.

,, ,,' ,' .' released inadvertently, LLNL cost = $150,000
_,...,. .. .... ,,, , .. City oT Livermore cost,= $2,500_

'.

Source" Adapted from DOE, 1986.

The most re:ent release was the subject of a detatled investigative report with recor_mendations for

minimizing the likelihood of such incidents in the future (DOE, 1986). Refer to Finding 3 3.4.4.3 for

additional details on this release. Changes have been made at the treatment facility to prevent

recurrences in the future.

The LLNl. Main Site submitted a required preliminary Baseline Monitoring Report to the LWRP

superintendent in September 1985, but the final version is still forthccming, 1-here are no current
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NPDES reporting requirements, although EPA has proposed that storm water runoff be regulated

under NPDES rules. LLNL is planning to provide whatever information is required under the final

rule requirements for storm drains, In time interim, LLNL staff has begunto collect data for use in

responding to requirements. Several routine sampling points haye been established on-site as

follows' ' "
,. .... :. '_,

4

• East ditch run-on (for use as background data). ...... ,
, ,

, , i ,

• Drainage retention basin, ,,' ': ," _ ....

• Site runoff at northwest corner. ,.. ., ,,

• Arroyo Seco entering LLNL, at its midpoint':"_i.nd'l.ea.ving'LCNL.

I ° "t, , '*'

6' '" ', II,

Attempts have been made to collect the first major' storm"fl'_w at the start of the wet season, and at

least one other flow during the second dr,tl_rd,:_._n_h,of- the season. Samples are analyzed for

i nitrates, phosphorus, cyanides, pheno_k_"comlSa_nds, oils and greases, surfactants, sulfates, total

i identifiable chlorinated hydrocarbqn's.,,(TICN);,,pesticides, gross alpha, gross beta, and tritium.
t , 'i, '°/ •

Analytical results thus farindicat_ed,that,f_o'G.o?tamination,,', ',..., of any consequence is leaving the site via

,, in"fa ' p'_storm drains or surface runoff! _;'_,,'._j cal"iesults indicate that run.on is more contaminated thani

i runoff for certain chemical 'l_ai'a0qet'#rs_t'at detectable levels. Refer to Table3-12 for details.

i Radioactivity measurements are ali"be'l'_w 15 percent of the concentration guide levels, with tritiumI , qp

' at less than 0.2 percer1__f,_he guid_ _.
'. _.

_ i" , _°

' o ; _,"J ,
, , ,i •

,, ,' ,_LLNL Site 300 " ,. ',-

Wastewa_er'di_charg'e..r, equirements for Site 300 are spelled out in California Regional Water Quality

Contrdl ._oar'd,.l,E_CB) Order No. 80-183 as amended, and in CRWQCB's Waste Discharge Order
t

No. 85-.188"fok'the surface imlooundments. These requirements prohibit the release of any direct

III ,aj,Schaeg'es, oth'er than cooling water and treated sewage effluents, to surface waters or surface

i- w'ater.drainage courses. The order restricts the volume of wastewaters to the quantities specified in

the Order, and establishes a monthly groundwater monitoring requirement and annual reporting

requirement. No monitoring requirements are given, either for the cooling water releases or the

various septic tanks, cesspools, leach fields, or oxidation basins. Process wastewaters are ali disposed

of via evaporation, except for one small, 120-gallon-per-day, photo laboratory rinsewater source,

I which is allowed to enter the sanita_'y system for Building 851.

CRWQCB Order No. 85-188 establishes the requirements for the two Class II, doubie-iinec:, sur[_ce

impoundments' monitoring system (wells, pressure-vacuum lysimeters, and a leachate collection

system); inspection; geomembrane aging test'_; and rodent/vegetation controls. Monitoring thus far

3-63



TABLE 3-12

CONTAMINANTS IN STORMWATER
LAWRENCE LIVERMORE NATIONAL LABORATORY . LIVERMORE, CALIFORNIA

i

ii iii ,| - + i., ,, ,i i ill i , "l " "

East ,, '.,Drainage Northwest
Conta mina nt Unit Bou ncia r'y ..... , 'Retenti on Corner

Influent, " ,_,'asin Effluent,
,' ,, +

Ul ' II I " IIIIIIIIIII III III q I _ I .... ILl I II I

Chemical Oxygen Demand mg/I ,.' 85.,,,'r+ ' • 31 88 ....I,.i i ii ,,, ,i uu ill, , ii ii ,, " +' ' i" " _ ....... _ ,. ,, i , , i ,

Total Organic Carbon rng/I ,, 3+i"' ,'i ", 6 2'1
.

Oil and Grease mg/I ' " '" " "', ,,.8 .... <5 9
u i ,i i i i J i "'. " ill iiul

Fluoride mg/I ", ' .0,19 <0,1 0,264' ", . +

[,L I IilI . llll J . LI '- i'i I _ , w , i ii i

Chloroform ugl!., ,, "" ',., "_.I <I <I., ,,

/I "........Tricillorofluoromethane ,1_.g_•, ',, ' " 3 3 3
................ '- i ii ,

2,4-D . I..iotl'ii',:, , 11 < 0.5 3,2__ ,... .....
Arsenic ". _+gl_, ".' < I < I < Iii 11 ........ ..£.. i+1.,+1 ' ". "| 11Jl, , 1!.11 ,

Barium ., ",.."::'.'.ug/I., '. < 100 < 100 < 100
[ Jill di ' __. + -_: u iii ,j l li _ ,,.,i l

""',,, "':'_,.L'Beryllium , 4tl < 10 < 10 < 10
: + i Jill • i l •'I i_ li ql l I

Cadm iurn ...,"I._g/I < 10 < 10 < 10
i • ....

I' +

Chromium ' ,'+'.,,. ,..'[,','. _gll <..20 < 20 < 20
. . . ,Jill, , i '

Lead .... '" '" ';"'", _,,. lJg/I < 1 < I < 1. ,
1111 i +i ,,lJI J , i i• ,,

.,+* , , ,,

IVv.lercur._ " ,, ,', .+' ,,. l.tgll < 0, I -'_.0, I < 0, I
,,lJu .i ii " L_ +' .t ." , . ' i

. ,

Seleniur_ ",. +: " ',.,+'•,, '.,, ug/i < 1 < 1 < 1
, ,,i ,t " ' " _ h' ' ,,,,,, ,,,,

, , + +,

Silver" ," y j'. ....... lJg/I < 10 < 10 < 10ii .....

Gr.ossAlph,', . 10.9 uCi/ml s 6.7 _ 6,7 _Z6+7
• °, k,, i • _ II i ii i iii ii iii ii i i i

• ,G'ross_eta "" 10.,8uCilml+2a (%) 2,7+62 <2,0 3.2+54
+_ _ . . • ' _ ................... u -- i • .....

T,rfi:ium I0 -7 IJCi/ml + 2o (%) _<4.2 17.5 ± 31 _<.7,5
. ! . '-, : i + I i llli__ i ........ - ................ j ........

t
d

Source: Adapted •from Ho land et ai., 1987,

3-64



indicates low concentrations of ali parameters of interest. Lagoon watercot_centrations are low in

both metals and high/explo_,ives(HMX, RDX, TNT, and PETN). While sulfates, chlorides, alkalinity,
and nitrates ',!,h_..,"r_resent irl moderate quantities, background samples show comparable

concentrations,,,. Ur'a/_ium concentrations were also measurable at the,,same levels as tile background,
, ', i1' 0

a fact which indicates the presence of naturally-occurring uraniurn,",/_ll analyses are conducted on

water retained in tile lagoons or in the leachate collection syste'hn'.', Tbe}e.is no discharge flow from

the lagoons to surface water. ,. ' ,
i 4'

'%' .,p, .j.d,, 4' . '' ,

Surface water runoff from Site 300 is channeled intoEJl!Ravini_dr..Corral Hollow Creek. Low annual

rainfalls in the area keep such runoff to a minimum,':, T,h'e"li_ite'dopportunities for sampling and

analyzing runoff indicate that there is probably oo signifjba_t off-site migration of pollutants via this• ",, • , Ii

route, but it is too early to draw firm conclusions'dn'.t'H ,additi,_al data are acquired.
i '4

, 'lr.,
., . '" _" ', ,_11

di

3.3.3.1 Drinkinq Water Standards '",i',". '.i"' ,.
' ',t, ,

,. ,. ,, •

,' ',,,

LLNL Main Site .,.,. '

4' 0 '',

Since LLNL purchases its potabl_,_aker {i-o_ outside suppliers, the Main Site needs to do only limited
% t,j,

monitoring and analyses to protect'"t_'e integrity of the system. Chlorination is practiced clurinq

certain times of the y_'_i'_O ensured,hat sufficient residual levels are maintained, and bacteria counts

are occasionally rrlacJ._,to cb'n'_ffi._the effectiveness of protection. LLNL pursues an effective program

of self-evaluati.d_,' inel'ceding periodic inspections ofthe system. An ongoing effort to eliminate, ,' ,. ., .,, , . ,

possible sources'"of,'.corttamlnatlon involving installation of vacuum breakers or approved

back-.sipbd.aage";,prot.e'_idn valves is provirlg effective. LLNL has examined ali avenues of possible

radioac'ti.k}ity_Et'.a_l. _nation of potable wat.er to protect employees from risk from such sources.

Radia'don m'Or_'i'toring is routinely conducted to characterize t:he drinking water used _" '_,

LL t.'S,ite3OO

Ttne principal drinkingwal.er source at Site 300 is a series of on-site wells. Therefore, an extensive

monitoring program is necessary to comply with the provisions of 40CFR141, National Interim

Primary Dlint:.ing Water Regulations, and CAC Title22, California Domestic Water Quality and

Monitoring Regulations. Ali wells supplying drinking water are monitored for 13 metals, nitrates,

fluorides, pesticides, trihalomethanes, chlorinated tnydrocarbons, fecal coliform, tritium, gross alpha

and beta, and if indicated, radium-226 and-228. Most tests are required annually, but coliform

counts are run monthly, whereas beryllium, trihalomethane._,, a',. radioactivity ndicators are run
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quarterly, This drinking water monitorir_g program provides Site 300 with effective control of

potable water systems.

As mentioned, LLNL monitors on-site and off-site surface water fc_r gross alpha, gross beta, and

tritium concentrations in tile Livermore Valley and at Site 300, Samp}jng Iocat,lonsand gross alpha
.w,,,, _, 4

and grossbet.a results are shown in Figures 3-22 and 3-23 and in'l"af)ler_-'1,3 through 3..16. As can be

seen, many of the rosults are reported as less than detecta, bl_,'.ah,d ali a_)0raged results except one

were less than 20 percent of the appropriate concentratie)._'g.u(_t"e*(C,G),, The single location with an', ,,,, ,t.., I, ,°.,.

average result higher than 20 percent, of the concecd;ration"'gtjl6e was a gross alpha radioactivity

reading at 66 percent of ttne guide at an on-site Site :_0_l'oca't Qn T:PitiLim sampling results are shown
', . I.. ',,

in Tables 4-13 and 4-14 and discussed in Section_,3.2 wit, h"a._'socia"ted dose calculations...,:,,, >,,,
4,

3,3,?.2 Other Environmental Monitorinq Datal...'i',i'., ",

Irl adclil.ion I:o ctata gathering requir,ed.,,t,o"coilp'ply, vtvith permits and CRWQCB, orders, LLNL collects
', _ ' •
, .s •

data on radioactivity iradrinkinc_.,wa:t, ers,.,ve_.tatlor_, foodstuffs, honey, and wine from a number of

locations in Ihe l..ivermore,k/alley... ,.J_e_ults"of analysis were compared to levels observed in

neiclhboringareasoLltslcle theVal'l'ey. Wile.re positive values were determined, concentrations were

at or only slightly above those rep'6r{_ed as background, Contributions from the sampled sources
J

indicate that increasc_'Gi"dosesare.,l_ss H_an 0.1 to 0.3 rnrem per year, whether from drinking water

sources, meat c)r n'il['t_,consclq_pl.'io_, honey, or wine.
, ,, i ..{j"

!! .' ." ,•

Radioactivity me.as_ur,erne'h.t's tor two water samples at Site 300 yielded higher than average gross

alpha [e.a'_.ihg,si_,wtnici:ffar'ovedto be naturally occur'ring uranium. Even so, cor_centrations of uranium
were weil .bdl._w",c2".;'eria specified in DOE Order No. 5480.1, These sources are shown on Figure 3-24

asLo'¢a_ion"41':a,.well,.. . in the GSA, and Location 21,aspring-fed pond near Building 8.2 complex. The

•fi_ure.'s_ows one more water sampling point (Location 24)than the previous figure, added in 1986,_, , • ,

sd .tiiat. clara are acquired for Corral Hollow Creek downstream of ali Site 300 GSA activities. The

general ,(rend shown as a result of these additional radioactivity measurements is that off-site

migration o[ radioactivity vial surface water routes is not a problem at either sito.

3,3,4 Findings and Observations

I 3.3,4, 1 Cat ecLor__[

None
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FIGURE 3-22

LIVERMORE VALLEY WATER SAMPLING LOCATIONS
LLNL- LIVERMORE, C.ALII_ORNIA
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TABLE 3.13

GROSS ALPHA ACTIVITY IN WATER
LIVERMORE VALLEY

LAWRENCE LIVERMORE NATIONAL LABORATORY. LIVEI],I_ ORE,CALIFORNIA
i,

.... IIII " - " : .... " o .... ' ""

el,i,

Number [10"9u CI/rnl _ 20(%)] ,,,, "

Location(I) of -,, -- - - , - ,,;-., --, '0d'SDM(2) % CG(_)
,' A,I, ,, ".

Samples Maximum Minimum ,' Avera'ge

" IIII II II I .... "_, ,, I II .... I i ,i ,_ ii i __

11 4 S4,5 S2,8 ', ,s'i_l,6 22 12
j

--%7...... ! - iii ii , • _ ,ii I i I i r _I I

1.5 4 .=4,5 .='2'8 ',,"', ',, .=3',_' 22 12
- i , i ii1 __ i . i i __ , i __

16 4 <a,1 ,.,,,,.=2'8'"'",' 42 lai i ,iii • iii i _- " i ,, ,|l i

19 4 .=4,5 ..I_ v S3,6 22 12
,l_: q

Iii,, I -.L ' ' ,'"l , - ", .... - "
I IIII II I--lI _ I " I_

20 4 .=4,3 ","''JO,3 ,. .=3,0 61 10, t I i......... ,, .................
23 4 =.. ,'_.,", ' <_2,;8 .=3,6 22 12

%1 _ ' , ,i
Z: II I I I IlII - J -- II ........ I ' _ I I li III II --

24 4 ',,. ',,.,<:;2,8 .=3,6 22 12
|III j, - ---llj, jl _ -- iii

26 4 r,, _,_,.'"' :," .=2,8 S36 22 12',,, : j'i i Hl _ I

29 4 '"_,,_, _;"4 ._2,8 .=3,6 22 12
.... i iI __ I[ _ III ._L llIl ___

_, hl,

3! 4 ",_;4,5 .=2,1 .=3,4 31 I1
I II I Irl _ I - III-- I I I __. II I . I II

33 " ",,4 ,"',<; 4,5 -<J2,8 _ 3,6 22 12
L ....... _ " _ , _ ,* • iii I I I II

r - J i_.. _, ii i II liI i ill , illl_..

i 37 ,,"",. 4 ..,, ,.,.. i, "__'-4,5 <:0,4 S2,1 98 7
..... I' _ ILI. I --'I III .... I .......

1I

Source:"Gri'gg_,a'nd _ydclemeter, 1986.
'", ,, °, , " ,

(I),' .'Se@FigurO3e22 for sample locations
(.2'),."51_1_.= Standard Deviation of tt_e Mean
(:D,."'_d'th'Cent_,'ation guide' CG = 3 x 10-8_._C.,i/ml

,_, ", i', '

' ' ' '1'

_ .,,

]
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TABLE 3.14

GROSS ALPHA ACTIVITY I'N WATER
SITE300

LAWRENCE LIVERVIORENATIONAL L.ABORATORY . LIVERI_ORE, CALIFORNIA
.............. ......... = ii i ..... i'ii|7. - __ 1 i iiii ii =-

NLirnber [10 '9 I.iCi/rlll ,i, 2(j(o/o)] ,,".... ;" ,,-- '" II ' 'llq ,

........ , "Vo','5DM(;:) % CG(3)

Location(I) of ......... I I ""!:'ageSamples Maximum Minimum ",_ve
i 4, ,' _ l,

'""' I I III I I I ' Jill .... _, ' L IIIIIii - -

3 4 'S3,8 _ 2,9 ",_':':'3,4 12 1'1
_ i iu __ _ : 1 i " , ' -i _ .....

4 8 37,0 ± 34 S Z",9:",', .... 19',9" 51 66
.I' , ,.Li "

.... _JILL :_...... i=ll,l.[ ] iiiii .,11, i

5 8 13,0 :tc66 . S 2,9' ", '" ,"' 'ff_,,9 68 t6
'li i I , I IIIIIII I_ I...... ' ......... _-- hill .... II ,i • I_I I lm

6 1 .--..;3,3 '_$,3, ,,' < 3,3 0 11
......... " _f, , ,,t ' i ,-- __L--- t .... ill'li ...... I . -- I IIII II II I I

7 4 _6,5 ' '" N'2,9,,,,' <4,2 38 14i '

'J_l ,.- __ i iii!illl , li -_, t I _ I I II I I I li

14 8 ._ 6,!i ',, '_,2',,9 -34,2 26 14
........ i i I ' i, I i i ii j

l ,q

'. 3o s3,3 is 11
' '_l,i-- jll i ' , . i,,,1 i J Iii -

i

21 4 'St4,.5,,,,, ', '" _'3;2,9 -33 6 19 12................ ,, i ,ill l ,i .......IL u

22 8 ' '"",",,13 iJ"_,"66 -32,9 <4,9 68 16
• ii ii , ii i . ',li i i ,, Jill --

i i '4

23 4 SZt:5",, _2,9 _33,6 19 12
......... ' lr' ,I .... ., ,, .. , ....

.... : _--- :: : i
, _I, , ,m, l

Sou rce' Grigcjs,arid ,13i:Iclclerr)6,,L(:.;r,1986,, % , ,,

J

(1) See Frg(fire 3...23for _l_mple Iocat;ions,
(,') 5DM '= St_lr{dard,Deviation of tile Mean,

(_) Cor_cer_i_r_'tiorf'G'Llicle:::,CG = 3 x 10u liCi/ml,
. ' ' i i 'Ill IIi ii

• , . o ,'
J _' ' i• ,

. . . , ,
, _ _i

, . ,,_

i, .

. ,
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TABLE 3,15

GROSS BETA ACTIVITY IN WATER
' LIVERMORE VALLEY

LAWRENCE LIVERIVIORENATIONAL LABORATORY. LIVEly:ORE, CALIFORNIA
.............. t, Illl _] ...... IIh I I / ,I = qlli_ t I_'= ,,i

/t4 ii 1

Number [10.9 uCi/ml 'A'2o(%)1 ,'......... ,

Location(I) of .......... , ,_;',5DM(2,) % CG(3), _l t ,

Samples Maximum IVllnirnurrl ,,,Avffr_ge
II ..................... i _, 2'. '.?._,, i ...............

11 4 < 10,0 <8,6 "'_._19,6 .... 7 10
i i mill i li, iii .... i ii iii , ii i ii ! i _

15 4 ._ 10,0 _ 8,e., ..... . s 7 10
IIIII lip II I I d s _ql IIIII I III .1 __ L. , q ," --

16 4 _20,0 . .,<8,6,'_., ",",,. . <'14,6 42 15i ii -____ iiill illl p ii ii I i ill ii

19 4 _; 10,0 '_'B',6, ',' <9,6 7 10
i,P.< . it, i . .

ii li,,i iii i

i .__ i __ iii iiii U_'_l I[ 'i 'l _ lt i L
20 4 _ 10, I +4;31:: _7,, _J8,6 32 9

t L _ . 'o
_-- i iill iii - i i i i

2:: 4 < Ip:6 < 86, S8,6 7 9
ii ii i i i li ii ii i i i i li ii

2,',, 4 i'q," "_,",,. "',,_ 8,6 _9,6 7 10
i i i .._ -,, i • - -i i

2(; 4 " ',I,' " ......
', ,,',' _8,6 _19,6 7 10

i" ,% 'J .I,i

29 4 "","_: IO,Q ',, _8,6 S 9,6 7 10
" Ii I II _. I I I I,i ''I' II I I II .........

31 4 -_',1_,'0 1,6 4, 38 _; 7,6 53 8

I Illl, I i; i , iI i i , ii iiiii ii i.33 , '4,, ,_',,I0,0 _ 8,6 < 9,6 7 I 0
- iit i 'qOl

37 '" "- _t, " ¢ 0',0 ..............._ '" 4 '"., ', ,'"/"< 1 _;1,6 < 7,0 57 7
__ I I' I, i_1' ............ .-t , ,t

Source',.,11;Ic3'gs.-:ij_. B,u_'el'emeier,,, 1986,
• I ill I II_ ' l I

(_) .."f_e.Fi_ure )-_2'for sample locations
(21,"',"SDM _ _St,andard Deviation of the Mean
(3) , ,C,o'q_'ehtra_ion Guide = CG = 1 x 10.7 uCi/ml

. , _
i' t %

fq

t

J
i
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TABLE 3-16

GROSS BETA ACTIVITY IN WATER
SITE 300

LAWRENCE LIVERMORE NATIONAL LABORATORY. LIVEFIMORE, CALIFORNIA
' i

................... i_ i III IIIII III IIIII II I IIII I ' " IIIIIII -_ -- I I

, °t

Number II0 "guci/rnl '± 2(_(%)1 ,',i',ii,_, "
Location(I) of ...... "............ ' ,;_'o'.SDM(;_) % CG(.])"0

i * i

Samples Maximum Minimum, 'Average
IIIIII IIII I I II I I IIIIIIIII I I_lll-" 4,

I d_

"1 I II IIIIII -- ]2 ....
i

3 4 12,0 4:64 '<[,6 ",N'40,3 13 10
. I,. = .f. 'j, __

iiii i i i -- ii i

4 8 31,0 .i:33 _:8_1_',,' .,, 1'6:f_ 45 17
, ,, ' 'l,j ............. _ _

I I _ InR_hl ,,111 I ,,111 i_,4 •

_ <_6""_ '<'10,0 11 105 8 12,0 + 70 ....... ',. ,,
I II I I I II I I I [" II1| l I '1 |'1 IIII I I

6 1 < 11,0 '_.,1'1,,,0 J," '< 11,0 0 11
.................. t ;_ ' ...........-'- -, ....... - ......

7 4 :_21,0 , ',', ' 'q'8',6,.' '<11,9 31 12
i • • lilt :1 'l

_4 8 s2l,d"," ,,, ' ,_'a,6 '<11,o 3-,, 11i
i i iii ii Ulllii i t I Ii .... II I I[ I ----I I

',',,.,,,',',,s9,9s12,9 ._3 I_20 2 _<l_,,d'.,,,:,,.... : .... , .... ., , .,', , _ , ,,_ , , , - __ __

"",, s8,6 sg,a lo Io21 4 . ,,, ,,'
'l i.......... • ,,, -- _ j --

I'

22 8 '" ',';',S 1J','O."", '<8,6 S 9,7 5 I00 '.!'

i iii iii i i i .,i hl, iiii iii iii i i I ......

23 4 S"'i,t:Q S 8,6 sl 9,8 10 I0
iii ii Iii , ii ,, , ,., .i u iu

i', 1 _ ,1'1

ncl'Budclem,eler, 1986,Source:Griggka ' '" ' ", ,, o , '_ , 44_o

(1) See F,l_t:ire ::ida3for sample locations
(2) 5DM, =, ,SLa'.[_l_lar(J'Deviationof the Mean
(._/ Concentrat]on'_4:Jlcte = CG = l x 10'/t_Ci/rnl

,,' i _' . _ , ,

i

t,, ,
.,, ,, ,,

3-72

II



- i i - --.Jill I III IIII .... IIII [1_ .... _....__ I _J IIIII ...... _ 7 _L_. +_ . -- IIII I I II _ --+ L -- III

-- _ __ --+ _ i i , r_ III __+ III __ __ ,. ii .... i iliii i +iii, i I _ Ill + -- -- ___:--

SOURCE' HollandlPt al, )987

- +-............. +................ + : FORE'IU'-,_s.20,
SITE 300 WATER SAMPLING LOCATIONS

LLNL - LIVERMORE, CAI.IFORNIA
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3.3.4.2 Cate..cjory II.

None

4
' °

3.3.4.3 Cateqorylll " "

*l°°'°',. ,.oq , o,_ ,

1. Inteqrity of the Sanitary Sewer is Suspect. Contamina.ti,_._'.6_, aquifer_"and soils underlying the

LLNL/SNLL Sites with heavy metals, radionuclides, _'i.c. _anics,. and fecal coliform may be', 'v' :•r., . ,o.,,

occurring as the result of exfiltration from the brea'ks_l'n the sanitary sewer because the
' ' ", ,, °', *' ,,,

integrity of the sanitary sewer system is open to'_iues, tio.O. '"

Untreated sewage and potentially haza_'d01us or'r_Nioactive constituents may escape the

sanitary sewer system through crack¢:in., t,he.si_er"l.ines..., ,..,, resulting from seismic activity or other

damaging events such as acid relea'se.sorhq_gligent construction activities. Normally "clean"''r 'o ' . '

retention tank flows and coolio'_'wat'ers'cause"no real environmental problems, but untreated
, _i %

sewage is always present..,.Ln..the'.,eve_qt th'at there is an accidental release of hazardous
i °0 •'.. "lP

wastes (e.g,, the chromJ.um/nl_,_il"disc'harge of September 18, 1986), thousands of gallons
a,l ', • . ,

could percolate into the' _'o_nct'"ev.en though the main flow carefully impounded prior to

entering the LWRP. Thispoteh.t['_l problem applies to the LLNL on-site sanitary sewer system,

the SNLL syste_i',_r!_, the tr .u.r_,_line carrying the combined wastewaters to the LWRP.

,.",, ,;,_ '%, .,' _',"
_, ,.

j, . 'i _,o

In an eff.o'it'to egt_ma:[e l_he magnitude of this problem, the Survey team attempted to balance

incoming"w_i_: i Wi_h'"water discharged or evaporated for the year 1986 for both LLNL and
, '' i '_3Q '°_',.",°°

SNt_L,."R_,ults a're,,gummarized in Table 3-17. Average gallons per week were calculated using
.* t o ._ ° ,o

da_ly, rne_s_12_ments made by LLNL personnel and estimates made by SNLL. The comparison

. '"was tSas'_d on weekly measurements because daily flows vary widely between weekdays and

..",' ._v_ekends, while monthly _lows were affected by the number of days per month and the
0 ,

' " ,.humber of weekends. Holidays have some impact on ali measurements, but this proved to be

mi._or.

Incoming flow rates were not available for June, but ali other weekly averages increased

gradually from January to July, then returned to their original levels by December. The peak

inlet flow in July is more than 2.5 times the low wintertime flows. Sanitary sewer flow rates

followed a similar trend in a narrower range, with July maximum flows at 1.Stimes the

December lows. Evaporative losses were based on 10 cycles Of concentration at LLNL and eight

cycles of concentration at SNLL. Peaks paralleled the inlet water flows. The "percent

accounted for" isthe total flow leaving the sites via either of two main roules: the sanitary
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TABLE 3-17

1986 WATER BALANCE FOR LLNLAND SNLL

(ALL VALUES SHOWN ARE AVERAGE FLOWS EXPRESSED
o,

IN MILLION GALLONS/WEEK) ,, ,,
LAWRENCE LIVERMORENATIONAL LABORATORY- LIVERMORE, CALIFORNIA

, ,, iii I b ii i iiii i iii
,,

Evaporative.Losses ""T_tal Percent
Month Flow Flow to , , , ", ":,,_' Accounted

In LWRP* LLNL " ' For,, S,&I'IaL.,, , Out
IIII I ii II I II I. III.

January 4,10 2,61 0,,96. , '0,32, ' 3,89 94,9
i iii i iii ii sl - i

February 4.30 2,97 1',..1'13", "0.37 4,44 103,3
, .... ,, i li i i i i i

March 4.66' 2.96 ,' i,,,0,93"".'_. ,. 0.41 4:30 92,3iii [ i i NI Ill|l '| III I I RI

|l; April 5,82 2,93° .. ..'Q:.9'9,,, 0.46 4.38 75,3
i i i li i ii ' "11 i .. ,, i ' , _ _

693  :88 ' '..:,],38 o 477 o8.8
No ' "3,30 '_ 1,98 0.55 5.83 --Q ",,

June Data ,.. _.,,.,.. ,.
i i lib( I __ " li

' ' 31',3_;"'.'.'_" 2.40 0,60 6.35 60,9July 10,42':., ".,,.,• , 4.,.. •

. II ii. III " . ' i III iii II I II

August 9'?_i't_i,.,. "':,_:,2,6 1.95 0,57 5.78 60.5
ii ' , s '1' . ii

%

September 7,53 '" i'i',,,,3.30 1.55 -0,53 5.38 71.4i i i u ii i li ii
s.

October " " 7,32 ,." 2.97 1.49 0,46 4.92 67,2

' " " :;::, i;'' ..........November "" _-i_:89:"- 2,67 1 18 0.42 4,27 62.0
, o _ --

i J , I ii* ,n , ,=,

Decemb,e'r/' i':" ..4.11 2,22 0,84 0.36 3.42 83.2
Jan/Feb/Ma'r:'-. :'. ,""4,35 2,85 1.00 0,37 4,22 97.0

.- , 'tl 'o_' .°

.i 3 ," i., f.- -.. .... ,

AldrJlMay/i!une "" 6,38 2.91 1,19 0,49 4,59 71.9,' 4 m' ",'" *.l. ...............

Jui_/_'_!fep't" 9,17 3.30 1,97 0,57 5,84 63.7'' " , " , ii ....... n inn

," ," O_.tJNov/12_c 6.11 2,61 1.17 0.41 4.20 68.7. ,

' ,_' I r ,, = r

,

.s,, ".S_urce: Developed by DOE Survey team.
s

• Livermore Water Reclamation Plant,



sewer or tile evaporative losses from cool rig, divided by the incom ng water flow, expressed

as a percentage. July and August had the largest gaps between incoming and outgoing

water, with about 39 percent unaccounted for. The bu'lk of this missing water is irrigation

water, which either evaporates, percolates, or flows out to the arroyos. But even in periods

when irrigation demands are reduced (e.g., December), more _h'an 15percent of the incoming
oo,. . 1

water does not appear ir_ evaporative losses or sanitary se_age,'This would represent about

100,000 gallons per day(GPD) in December. Also, the lda.ia for Feb'r_ary indicate that about

20,000 GPD more water was evaporated or released, t).[at,Resani.tary sewer than was actually

pumped on site .... ' , ..,
. i °, ", , i j

i dr, , ,. *',,,, •

One possible explanation is that some cf_:he norr_a'L.'flo_"through the sewer flow monitor at

LLNL during the rainy season (e.g., Fe_b_iOary)is.'ilqfiltration from groundwater farther

upstream at LLNL or SNLL, whereas e_filtza:LJ'oi_"oc_urs in the dry months of the year, including, ' ., ,° .

.I December1986. Another possib'i'.ii'ty, islh'at, the unaccounted-for volumes are entirely
i . ,, . ',v

II irrigation losses. This would ro#an tidal'July irrigation demands are 582,000 GPD for 7 days a

. •

i' ', , °' ,,

LLNL staff are aware of'th_"si.poten_ial problem. °;'he FM1988 Environmental Compliance and

Cleanup Conceptual Design'_Rei_orts list "Sanitary Sewer R_ehabilitation" as a line item for

budgetary cons'id_er._tion.._"fq_e reports speak of "a direct correlation between precipitation, .

and increase'd' " ' " ''_ "sewer,._l'_W._" and state that because of the _ificant amounts of known

infiltrat[o..'r_;"ex.,fl'!_ratioon'_of sewage into the soil/groundwater can be expected during dry

periods" Ce_p_as!s'a'dded). The reports go on to address the need for an exfiltration and

""""in ft ' dy an'_.a'n assessment of sewer conditions, inciudingavideocamerasurvey(Ragaini,

_t._l..,, T_6[._.'._ny exfiltration threatens the underlying aquifers, while infiltration taxes the
t

Ii . '"c_pacit_;'o.f the sanitary system and increases POTW surcharges, which are based on flow rates.

! .... . : .,,
.,' _" ,

2'.'..",Analytical Laq Times for Retention Tank Contents. Priority pollutants may be released to the

I_WRP without LLNl_ personnel being aware of it because persons responsible for deciding

which analyses are needed to correctly characterize chemical constituents in wastewaters are

unduly influenced by the additional analytical lag times required, Certain organics are rarely

requested even if they are present in the process because technicians are reluctant to add two

or three more weeks to their analytical turn-around times.

Lag times are reported to range from a minimum of 2to 3days at a few priority locations

(where there is only one retention tank), such as at Building 131, up to a maximum of

15working days at the 490 Complex. Several program areas have insufficient capacity in their
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retention tank systems now, so responsible parties at those faci ities hesitate to consider any

requests that could delay transfer of accumulatedwastewater. The problem is most acute at

the single-retention-tank facilities.

4

_' 0j

LLNL is aware of the problems to which long lag times c_tribute, and an upgrade of
,Q',,,. '- i

analytical services at HazardsControl is in progress. HoWever.,.t_a_t experience with similar

problems indicates that even the upgraded program will. b'e hard-pressed to keep pace, since

demand for additional analyses will increase as laboia:t.ory;c_apabi[ity expands, Survey-related

sampling of selected retention tanks is planned ,iii,' "Ii'"' ,,, i e

• _°° ''I- '",°

3. Arroyo and Creek Sediments May be _ntami'_'a{eai':-- 'in the past, contaminated process

wastewaters were periodically released to' tk{_.grouncl:_r to storm drains at both the Main Site

and at Site300, Surface runoff is°c,ur,_en.t[y,analyzed for radioactivity and limited water
but conceGtii_a,l;ion_',o'f,,metals and organics have not been determined.chemistry parameters,

- 't". '.

Groundwater is known to be ¢_h.t_mii_,ted.,_._GutLLNL has not characterized arroyo
and creek

sediments to determine Lf.,th_y.raa'_0be a continuing source of surface or groundwater

contamination. Surveyj, ela_i_c_:_'a'_'_lin_is planned for both the LLNL Main Site and Site 300,

4. Sewaqe Treatment Pond Slud'q_ at Site 300 May be Contaminated, Toxic and hazardous

pollutants (oils',':'._e,avy meta'l_, solvents) from certain Site 300 operations and services were
t.. '% .' .*

formerly ret'e_sed 't'b,'_,lae,_'sewage treatment lagoon, with occasional carryover into the

adjacent"gverf,16w po.hd'._"Toxic or hazardous pollutants may have become concentrated in the

pond sluc{ge_,,_ro,m"yg"hich leachable pollutants could be transported off-site to Corral Hollow
• ' ' ' i, '"1 ",l' ' ,*'

Cr_'e._'br, to t[q'e.iOnderlying aquifer during rainfall events, These sludges have not been
.,' ," p_

_eq.ua_t'_.:,L_aracterized to enable accurate evaluation of potential impacts from this

, .'i" probJem:,,,Survey-related_ sampling is planned, Refer to Finding4,5,2,3,14 for further details

.. .,', ,,+elative to'this finding,

,_ ,.
, ,.

5. S'it,6 300's Buildinq 865 Complex M.ay be Contaminated with Oily Wastes. Oily matter and

possibly other pollutants have been released to the ground in the :rea of Building865

complex at Site 300. Apotential exists for contaminants to be carried downgrade by surface

water runoff during storm events, or to percolate into the groundwater. Since these releases

may still occur inadvertently, the possible impact from such contamination should be assessed

to determine whether further action is necessary to control this source. Thus far, no attempts

to characterize the source or evaluate impacts have been made. Survey-related sampling is

planned.
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3,3,4,4 CateqorylV

1, Proximity of Floor Drains or Sinks to Process Tanks. Evidence exists of accidental releases of

toxic metal solutio,qs to the sanitary sewer system via laborator,/and shop floor drains and sink

drains. Such releases endanger" normal operations at the Livern_ore POTW and could result in

penalties and associated cleanup costs. In the event of"a.su_cl_n sp I or a slow leak, toxic

solutions could enter the sanitary sewer system desp te'wa_nings a_'d:training to prevent such
, ,,

an occurrence. ,i ' " _. ,
", "4 '

',,
e, '°, ' "' '.

Aggressive acid solutions contai.ling toxic me_a{_'su_h.a_ chi_mium or copper are often part of
•, ,. '_. ...

bright-dip or metal-cleaning operations, In se,(/e'r,ai'_:alses, these processes are located in
proximity to floor drains, which are c0hn'ected {'o,':{he sanitary sewer rather than to the

retention tank systems. Such config6rati, on.s':_re'_bserved at Building 383 (currently inactive)'.. '. ''' , ....

and Building 345, where a visible'_{ai.n indi_:'at.ed where solution drip pans had overflowed and
'. ',. ! * . '

reached the floor drains. 5a'l_i:tar_/..sinks _cljacent to process operations were noted in
'%

,.

Buildings 165, 212 (Room _61.), 43_Sj,'_lr_,d.q'f'1(Room 101). Adual-purposesink in Building 165

had a unique custom_mac I?. valve r_ahdle to give the operator a choice of draining sink
' ' . _

contents either to a carb_ .fDr iqV_/M collection or to the sanitary sewer, but problems exist

Concerning disposal of rir_ ,ewattar from alternative uses of this sink. The valve setting could be

overlooked, an_. f_azardous._:.13emicalscould be drained to the sanitary sewer inadvertently.
*.

• ,7,,! ,., ,,, o..

2. Inadequa'(e"'Lal_elinq o?" Sinks. In several buildings, toxic or hazardous liquids can be

inadverteh.tl'_/_"um._e'_ to the sanitary sewer system because sinks are not properly identified

as.san'it_y or ?e,t,¢ntion tank connections. This is especially a problem in those laboratory

I:o6n3s._.teT,e _both types of sinks exist side-by-side. Labeling in such cases varies from none to

"compFe_:'e, Releases could easily occur via some unlabeled drain.
d" '" " " • ', 'v'

. .

q. _,, .

." .:Lack of Adequate Written Instructions and/or Traininq of New Technicians. Inadvertent

re ieases of toxic and hazardous materials have occurred as the result of misunderstandings

between process operators and technicians, environmental or hazardous waste control

specialists, and wastewater treatment plant operators. The most recent serious example

occurred on September 18, 1986, when a chain of errors led to the release of 36 kg (80 Ib) of

chromium and 90kg (2001b) of nickel. The incident necessitated diversion and special

tqandling for about 3,800,000liters (1,000,000gallons) of wastewater and 130,000liters

(35,000 gallons) of sludge at the LWRP. The cost to LLNL was $150,000, and $2,500 to the City

of Livermore. In addition, the LWRP was out of compliance with its NPDES limits for two days.

The health and safety technician at Building 322 assumed that an overnight spill was of the
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same chemical nature as a previously analyzed batch awaiting treatment. Instead of

submitting new samples for analysis, he reported the earlier results again. As a result of

incorrect analytical data, treatment at Building 514 was ineffective and incomplete, and a

portion of highly contarninated water was released (DOE, 1986),
', !1

,. .... '_. '_,

Most workers are thoroughly familiar with the require_en_s._f,.,their jobs, This problem

appears to be limited to the training and oversight of.ne,_.'e.mploYeb,; or transfers from other

programs. Since LLNL is a constantly changing entityl, r'e]at.i_ely untrained people may be more

common than suspected, Lack of proper train!ng., for n'ev_,or.,. rece,lt;ytransferred employees
.gi'

4.°.

may result in recurrences of such accidemal rele.as._s,.,. .,..
• ,_ , ,oo

m ,
6' ,, ' °"°

4. Inadequate Berms and/or Dikes Around'Rei!e.qtiohii.Zank Systems. Releases of hazardous
4L" ,,. .h,,' S ',,

wastes from retention tank systems can&e.ach .the',envlronment more readily in cases where,° . 0 ,

Jo i " ,°

secondary containment does not'ex.lst.or'is',inadequate. In particular, lack of berms or dikes• ,

enables spills of liquid haz ard_,,was'te_s' t.o b'e transported to the nearest storm sewers and
, , ', _ "m , ', o •

the arroyos draining the Ma_n.Slt&'ari_,Slte300, Numerous examples were found, including

Buildings161, 231 (the,. m.'_t,t_;l_'_'e Cl_'loride dip tank), 235, and 423, and at Site300,

Building 865. In some caSe_','e.xstir_g'berms were opened or cracked. Building 235 hadadrain'.. _,

pipe (no shutoff valve) passin'gi'_hrough the berm to release rainwater accumulations, The

new retention _'a_t< system,._'_ Building490 had good secondary containment, but the fully

closed draig"y'_lve wa_4'leaklng. Other new systems (e,g,, Building 519) have no containment
, ° 4. _."

for fire stJ_'pres_'ion wat'er in the event of an emergency. Ali these situations are potential

pathways" fQ_.r,ilof!-sit'e migration of radioactive and chemical contaminants. Refer to
o. ".10 ',tiQ ',,iv,. .

Fir_Si_gd;1.2,4."1,t[6r other examples of this problem,
' ° L.,p

e

5... i'A.nalysis'iof. Retention Tank Contents May Not Be Representative. Some environmental risk

o. ,.' ..e,x'istsin those few cases where only one retention tank serves a facility that continues to

_- " ,." ,'generate wastewaLers while awaiting analytical results for a partially filled tank, A decision to

release a tankful to the sanitary sewer may be improper if a slug of concentrated liquid was

ai transferred to the tank foltowing sampling, For example, concentrates are usually at least ten

| times richer in concentration than rinses• If a single retention tank of limited capacity

(800 to 1,200 gallons) is sampled when it is half full because of a long analytical turnaround

time, sampling occurs at 400to 600gallons. Even if the tank is then dumped when

I three-quarters full, and if the additional quarter tank is a concentrate, the actualconcentrations released to the sewer can be four times greater than the "analyzed"

concentrations, This can lead to an unpermitted release and possible diversion at the POTW.

Locations where this could arise nclude Building 113 sump and Buildings 131 and281.
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Building 281 actua ly has two retention tanks, but because of a valving problem, the two tanks

are functioning as one, creating the same situation as a single tank user. Refer to

Finding 4, 1.2.4.6 for additional information on the problem of nonrepresentative analyses for

tank contents, 0

,- .... ;. ', ,

3,4 Hydro qeoloqy "..... '. *'._ % ,.
,, ,q

° , .
, d, ,i

., .,
,, ,

3,4.1 Background Environmental Information ,, '., , _.. ,", "%,° .r_,° ,. _

q,
, '°.

This section presents groundwater-related environr_ebt'al pr.o.blerffs identified by the Survey team°, , ' q,°

This section focuses on radioactive and nonradioactive'cOntamination of groundwater and presents
j, ,,, , b, '

subsurface information as it relates to groundwa't_i'p_oblen3_.

Where impacts on the aquifers are d'iseussed,.,th.,ey are presented in relation to the aquifer's
'' , ",,° , . '

suitability as a source of drinking'._ateri",,_he l_laxilmum Contaminant Levels (MCLs) and the
', "o

Maximum Contaminant Level Goals..(M_,L._),. p'r_mulgated under the Safe Drinking Water Act, as
•,. r "l ". 'lp

weil as relevant and applica.ble'"st'_t'_,'"_an_ards, are used as guidelines for defining aquifer

contamination problems "'_ ""' ""'These'.,_re'l_:chnological and health-based criteria for ingestion of
% i •

%

groundwater from public suppliersi".i_CLs are enforceable criteria, but MCLGs are recommended

guidelines based on I1'u'.m.#,nheal.th'.',considerations only. In addition, the California Department of
0 ._ ,' q"

Health has establis.lq'_d ' " " "actlor_'Fev_s for a number of organic contaminants in groundwater.
i, _ _' '0. _,°

, ',: ,."./ ....
The Lawrence L'i_ep:'m._'reN'al_'ional Laboratory is located in the southeastern portion of the Livermore

Valley, ap'l_Oximatel_/'6.ffkm (40 miles) east of San Francisco. The Main Site is located in Section 12,

1T3S, R2._',.Mt,_J._.I2to Base and Meridian, Site300 is located in the eastern Altamont Hills about

27 km'(,!5 rri_te'_),southeast of the LLNL Main Site,
_ ," . , ".°o: ti ,

,l" _'.' , ,

3'.4..1"11:.. Physioqraphic Settincl

,J

The Livermore Valley is an east-west oriented topographic and structural depression that trends

nearly normal to the strike of the central California Coast Range, within which it is located. The

valley is 25 km (16 miles) long and an average of 11km (7 miles) wide. The floor of the valley is

relatively flat except for occasionalsmall hills, which rise about 46 m (150 feet), Some of these hills

may be the result of uplifts of older materials along faults.



The Livermore Valley is drained by westward-flowing intermittent streams. West of Pleasanton,

these streams join to form Arroyo de Laguna, which is a tributary to Alameda Creek. Alameda Creek

eventually flows into San Francisco Bay.

The LLNL Main Site was constructed on the smooth valley floor, w h'i,ch slopes gently toward the

northwest. Elevations on the 'site vary from a low of 174 m (5)O'feet)'aI the northwest corner to

206 m (675 feet) at the southeast corner. Slopes are gene, ra',liy, less tharl',3 percent, except at the .
, ,' , ,

banks of Arroyo Seco and other drainage ditches 0. " .. .
' " °%,' .r,,,

",,_t.
I

'°, ,,

I Site 300 is located on the eastern side of theAItamont;Hilils"inthel_'oast Range Province, There are• , % 'I, i,,,

_I no permanent streams on the site, but Corral Hal,low.',, Creiak.,,,.,just'south of the site, flows in the rainy
_j season. Slopes are steep, and the site is char'ac;'_erJzed"lo'y a deeply dissected terrain consisting

!! primarily of erosional features, '" ,.....':i_; ""
o , ,, _ "', t

3,4.1.2 Ge_ '.'"'.,,, " .:'.'.,, '"
',° _b' d ' % ' ' qf"

,,, ,, w

Main Site ....... ",, '°,, *,°°, ,,

-,° iq,

The Livermore Valley is located wi't_t_[n the Ca ifornia Coast Range province, which consists of a

system of subparallel N"d_.ntain ra..n'_s and valleys that trend north-northWest. Figure 3-25 presents

the general site Io'c'a°tion 'in-,_,J,a':_i'onto the major structural features of the California Coast. The
, °

Coast Range is.ajii_ne.d',witb a _qumber of active faults, three of which are considered to be major:

the San Andreas',t'_i.Su,r':'Nacimiento, and the Coast Range thrust. These faults have juxtaposed

three distil'._t t!_. olog['c°Nlocks in a complex structural and chronological history.,i '.' ..'2 ........
f

The Fra.ncisca_q"A_semblage (Jurassic and Cretaceous age) is the bedrock formation at the LLNL sites.
._ °

,It..i's co_,13osed oi a weakly metamorphosed, greenish-gray sandstone that weathers to a greenish-

13r'owr_i The rock is massively bedded and highly jointed and has been extensively deformed, lt is
'.,

expose'd al the ground surface in Mt. Diablo and in the Diablo Range.

Overlying the Franciscan Assemblage in the Livermore Valley are marine sedimentary rocks

(Cretaceous to late Tertiary age) and alluvial deposits (late Tertiary to Holocene age), Ageqeralized

stratigraphic section for the Livermore Valley is presented in Figure 3-26,

Unmetamorphosed marine sediments, known collectively as the Great Valley Sequence (Cretaceous

age), lie in fault contact with the Franciscan Assemblage throughout the valley. These rocks are
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variably cemented, greenish-gray to brown, concretionary sandstones that are interbedded with

dark gray shale and conglomerate,

Stratigraphically overlying the Great Valley Sequence is a series of marine sediments of Eocene to
iI' 1,

Upper Miocene ages, The Tesla Formation (map unit Tts)is of Eocen_'_possibly late Paleocene) age,
ii,++ _,, '+,

its thickness is highly variable because it was deposited on an '+resi_r_'sk{!!ace of the Great Valley

Sequence, The Tesla Formation is exposed south of Corra!,_olJ6w, Cree'k,,:but pinches out rapidly

north of there, ,, ", ,,' ; ', +,
+', +,l,

,,, .. ,, ",+' ++++

In the vicinity of the LLNL Main Site the LvermorG'_,a+lG_f,is, fill+_l with up to 1,2 km (,7 mile) of
I ". ', ,++_ + ,,,. ,

fluviatile and lacustrine sediments of Pliocene. to H0+dcene'a'ge, This thick sequence has been
6' '", '. t+ I

subdivided into the Plio-Pliestocene Livermore t_o_nation"e:hd several alluvial deposits, Like many

, _ally in composition,sedimentary, deposits, these units vary laterally _nd._/',_'_ti* + +,+

I',+ °i'+ , '"I ',

'. , ' . 'tl

The Lower Livermore Formation (Plioc+_e age"i,co,n.sis'tsprimarily of greenish or bluish gravels, which
+ '+ %,, % _, "ii"

may be interbedded with flne-gl_ll_ed +:_lf_ents (map unit Tps), The Upper Livermore Formation

rbL-'+d_.e,iJ'brown to reddish-brown silt, clays, sands, and gravels (map(Pliestoceneage) consists of in,1;e " "" " '"

unit Qtl), The Upper Livermore,'Fermatiqh is also known as the Tulare Formation, The Livermore

Formation ranges in thickness from 'db',o',ut 30,5 to 1,219,2 m (100 to 4,000 feet),
J.

_, % ii,

• i+ t , 4

There are four rec'.6_jnize'd,_l_O+{T_E'ivermoreunits in the Livermore Valley, The oldest are terrace

deposits 3to 1,0_ (1,0't<_3_l fe_t) above the present-day bed of the ArroyoSeco (map unit Qal2),
+. . , + i ._

These deposits a_e,'+i'L_._/c,l+y,'andsilty gravel of Franciscan origin, Tt_ere is also a slightly' younger unit
• ' ' i, '* '+ ' +'

of valley,,fil4"and terr'a"e_'_ieposits found in exposure along Arroyo Seco (map unit Qal +), They consist
,+ +,' ,+

of silty'grla,veti+._J_'dLcappedby yellow and light-brown sandy clays and silts,

T'_o y_u'nger units occur in the vicinity of LLNL low terrace and correlative alluvial deposits of lateq, •

P'leis_c_ceneto Holocene age (Figure 3-27, map unit Hpal), and local accumulations of floodplain and
,.

,.

stream'cb'annel deposits (map unit. Hs), The floodplain deposits are typically dense, oxidized, and

have a prominent soil profile, The channel deposits consist of dark-brown, organic-rich silty-clay,

sand clay, and sandy silt with occasional lenses of sand and gravel, These channel deposits range in

thickness f_om 60 cm (2 feet)in the southeastern portion of the laboratory to 3 to 5 m (10to 17 feet)

near Arroyo Seco and the natural course of Arroyo LasPositas, The older alluvial deposits are

typically dense, oxidized, and have a prominent soil profile development, Figure3-27 shows the

LLNL Main Site area,
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Site 300

The Cierbo Formation and the overlying Nev'oly Formation of Upper Miocene age make up the

majority of the bedrock.at the site. Minor outcropings of the upper..Cretaceous Morena Shale and

Panoche Formation occur in the northern and eastern area along thle',.site boundaries_ The Cierbo

(map unit Tcb or Tmss) consists of poorly-consolidated white s_nd_'tta,iron-oxide-filled fractures

and shale interbeds. The Cierbo Formation is up to 300feet. (§0._n).. . thicl<"atSite300. The Cierbo is

exposed along Patterson Pass Road, The Neroly Formatii_n. (_at_,unit Tn)is a, distinctive bluish

sandstone with lenses of andesJte-bearing conglomerate, tbf_;.',and tuffaceous shale beds. The

Neroly Formation is up to 450 feet thick, lt is the Nei:ol.y,Fot'm_ti,.)d"that underlies ali of the disposal
". . '_, o.°

,! pits at Site 300. The base of the Neroly is mar l_ed.,, by' a"3"0"-to_0-foot-thick.,,, claystone unit. Some

i authors have included a unit of red and green ciay_or_es as:'the upper part of the Neroly Formation.

, These claystones contain nonmarine conglo_er_tes::_nd_tones,.,.. .... and clays._o ",.

Alluvial and colluvlal materials of Pleigt_cene.t_o.., _..JTl°ldcene.age overlie bedrock. Terrace deposits are
found near Pit 6, whereas colluv_l.._ater0ats.,an_ ravine fills cover most of Site 300 where bedrock

• r o ', ',

does not outcrop. In the Pao._ these'.;_ater0als have the sr_u,ce material for landslides at Site 300.

Figure 3-28 is a generalized ged_oi_i_,mg'i_.'_f the Site 300 area.

3.4.1.3 Structural G'_,_.cl¥ ,.":.
I 't. °' _°

Main Site ..",." ,."'-
,,.:.... .,.,t:,.

,-'*'1.

The Coast'l_a'n_ '"" ""_:""..',:." , _"has g"c,gmF, le× history of folding and faulting along the continental margin. Several
episod_s'O.f f_l_t'll_l'have occurred in the past and may be continuing into the present time. Most of

the 'fa.ults 'i'n."che area are northwest-trending strike-slip faults where the dominant motion is
" '" ' ° "v'

. ..hOy_zo_,tal with a smaller vertical component. The Livermore Valley is bounded on the west by the

(_averas Fault and on the east by the Greenville Fault, which are both considered to be active faults.
°.° '.

North a'nd south of the valley, the Diablo Range is formed by large, doubly plunging antiforms with

cores of Franciscan rocks. The valley is a complex synclinal structure, with beds that generally thicken

toward the center of the valley.

The Calaveras Fault is a right-lateral strike-slip fault that branches from the San Andreas Fault near

Hollister and trends northwestward to the SanRamon Valley. lt is located about 17 km (11miles)

west of the LLNL Main Site at its closest approach. This fault has been active, and was the site of a

major earthquake in 1861 (magnitude d+). The fault acts asa groundwater barrier in the Dublin

area, with higher water levels on the west side of the fault zone. Upto 15 mm/yr (0.6 in/yr) creep has
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been observed on this fault, with an average annual slip rate of 7mm/yr (0,3 in/yr), A maximum

probable earthquake of magnitude 7,3 has been predicted for this fault,

The Greenville Fault Zone is a set of northwest-trending right-later al strike-slip faults that extends

southeast from Mt, Diablo to San Antonio Valley. A recently active st'rla'_d of the Greenville Fault lies

rfoldout)about 1.1 km (3,500 feet) northeast of the LLNL Mair_'_ite,.,,'T%e fault is a young tectonic

feature that truncates or offsets ali other faults and folds, tk_L_:ross,. , it, '_ith the exception of the
• ,

LasPositasFaultZone. The current slip rate has beenestir_a:ted,_t_0,0,2,to0,28in/yr. The maximum

credible earthquake has been estimated at magnitude. 6,6 _+0.._r,,.,In January 1980, two earthquakes
, 'd, ", '

" ' " " damage to several buildings atof magnitude 5,8 and 5,3 on the Greenville Fault cat/ted._l:ru,ctura'l'• , ,° I. *,.
I

":i,:,,..,., ':the laboratory, and were strongly felt at Site 30Cl. "".i i:,"

In addition to the Calaveras Fault and tile Gr.e_h_vill.e_',Fault,two other active faults have been
! • i

' identified in the area' the Las Positas Fa'u'!t.,_.nd'i,h'e.,Verona Fault, Figure 3-29 presents the locations
! ,'

of the identified faults in thispor'tiof_'bftlq'e'v'a'l[ey', The Las Positas Fault trends northeastward and, , * ',
. . *% , ,

creates a groundwater barrier. ,,"The h o_,t,b'erjnt_'anch.,"..., of this fault crosses the southern portion of

SNLL and coincides with a break rn s4.bPebetween the valley floor and hills to the south, lt is a

! left-lateral strike-slip fault, wi'_l_',_n ave'r,a_e slip rate calculated to be 0.04 mm/yr (0,016 in/yr), The
i % %

maximum credible earthquake on thl_,_ault is estimated to magnitude 6.0 + 0.5.
_' ,, •

• ,, ,' ,

The Verona Fault i's[.'_tthr'_st':}_ul'_about 10 km (6 miles)long, lt trends northwestward like others in
i, _, o

i' ,° , ,,

the region. Mu'l:_ible.d'r_pla_ements have occurred in the past 70,000 years. Average annual slip rates

have beenestim'at'_ai'at 0'.'2"mm/yr(,008in/yr), The maximum credible earthquake on ttnis fault has
• ''1, LI, '-_ *'

been esti,r_teckat a maghitude of 6,0,

In addi'ti°n't°"tbese four active faults, 20 other faults have been identified in the Livermore Valley.
,,' ,°, ° . ', °. ',°,p,

,_t,udie_ _5f these faults indicate either that •these faults de not disturb late Quarternary sediments
_, ., , .*

('a'ndare therefore considered to be inactive) or that their existence is doubtful. Based upon these

conside'rations, none of these faults have the potential to seismically affect the Lawrence Livermore

National Laboratory.

|
The major geologic hazard associated with the presence of the active faults is strong ground shaking

asa result of a major earthquake on either a regional or local fault. Surface rupture asa result of

sympathetic displacement on a nearby inactive strand of the Greenville Fault is a remote possibility.

Secondary seismic hazards, such as soil liquefaction, are unlikely at this site.
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Site 300

The structure of Site 300 is dominated by a broad anticline, which has an axis that trends roughly

east-west, and plunges gently to the east. Bedding planes dip gently along either side of this' i

structure. A broad syncline occurs north of Elk Ravine, wit_i'_ similar trend (Raber and
6t. ' ,m '

Carpenter, 1983). ' ....... ".,..
, ,, ,P

,. ,J ". 'i
' ' L

Two major faults cross Site 300. The Elk Ravine Fault, wtal_h has"branches beneath both Pit 1 and
", .,p'

Pit2, can often be located by changes in the dip o,_,beddirig,'pla,nes that are not related to the
" ,1 '_'' "_w '_

anticlinal or synclinal structures, The Elk ',{avine Fau'it'&hew_'n9 evaElence of Holocene displacement,

and is therefore regarded as being inactive (Raber and C_'rp_nte_', 1983).

The Carnegie Fault underlies the southern':por_;io_:o'{ S'i.t_300, Steeply dipping beds of the Upper
• d ",,

Cierbo and the Lower Neroly Formatiofi'_"are j_t_ap, osed against gently south-dipping beds of the

Neroly Formation. This fault passes b'e'lhe,ath't_e P,,it'_'area, There is no evidence of movement along
, , , '.o q,_.t "o.t '*q_° ,

this fault sance the late Pleistocene; tlffer.efo, re It, too, 0s regarded as being inactive (Raber and

' Carpenter, 1983). ., ,.,..,_ .'.. ,r6t..,
L 4 •

,,',._', .,_, "o_0'_, %%

3.4.1.4 Groundwater Reqime ',,.,

0

Maln Site " '.' "'-, _,_",_"

Groundwater ta_l:_ s_rfac'e,"elevations range from approximately 575 feet mean sea level (MSL)(a

depth of,".._0'fe_t) in l:h.e"northeast corner of the site to approximately 535feet MSL (a depth of

80 feel_i i_,the._6"_fJ3._est corner of the site. Groundwater flows generally from the eastern portions

of,,th'e._ite t_'the west or the northwest, Figure 3-30 is a groundwater contour map prepared in

,_el3teE_l_er 1986, lt shows the general flow directions as well as some apparent anomalous areas,
*, , ,'. ,,",, ,'

,

, ",

Near th'e."East Traffic Circle is a recharge mound resulting from infiltration at the retention pond

during the spring. The lateral and vertical extent of this mound fluctuates in response to rainfall

(Dresen and Hoffman, 1986).

An apparent groundwater depression exists in the southeastern corner of the site. lt is reported that

three factors combine to form this anomaly (Dresen and Hoffman, 1986). The primary cause appears

to be lack offul recovery from past regional pumping of the Lower Livermore Formation.

ii 3-90



SOURCE: Adapted from Dresen and Nichols, 1986,
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Within the alluvial sediments, there is a downward vertical gradient throughout the Main Site,
i

Water levels in wells screened in the alluvial sediments are typica!ly several feel },:jher than those in

wells screened in the Lower Livermore Formation, Within the all_vial sediments or within the Upper

Livermore Formation, the vertical gradient is less pronounced, bq,t still downward in direction,
i Ii

i

The highly variable nature of the alluvial sediments in tills are'a"(beo_use of their deposition as a

series of interfingered alluvial fans) has resulted in a number, of. lenticulaf,,interconnected aquifers,

Water-bearing strata are the coarser-grained sediments s_R,.as,,{P_,sands and gravels, while the silts

and clays act. as aquitards, A typical subsurface cross,section'i,Si:pr,esented in Figure 3-31, Although

this particular section is from tile area west of the la_d[a{'o,_y_ g,enet:ally following A,royo Seco to the

northwest, it is representative of the mixed subsl4rface'st'ea't.a't_'e'fieath the site.
a' ',, '. I', i

i , " _o

Aquifer tests performed in 1983 (Stone arid Bugg[_[),ctetermined that the aquifers exhibit leaky
I %,,

characteristics. Permeability tests perl:orme'd,'_q, lOwells gave a range of permeability ofw

1 1 x 10.4 cm/sec to 5 1 x 10-3 cre/see. " "'. " ',
' ' ' '" q '_o

' '_1 o, o,, ql'

I

Site 300 ,,',,, ',,,T,I,' "'
'_ % 'o'

At Site 300, water generally flows'tlq_ndip through sandstone and conglomerate beds. The Elk
,A. ,

Ravine Fault hasasi_n,_gnteffe£t'uponthegroundwater regime. West and southwest of the Elk
, %. ,' ..

Ravine Fault, grou'_dwater,_'pp_rs to exist as a single perched body 20 to 40 feet deep in the valleys
d' ,'

and as much ag,.3O0 f.@et cl_ep"benea[h ridges. The northwestern boundary of this perched water
I ' ,' " 0' '4

body is beneatlq'Pi._7,'['"No"cleeper, groundwater system has been identified in the Pit 7 area,

Northe'a_t..gf,,_.b'e,Tfault, multiple aquifers have been identified. The uppermost aquifer is a

watOr-tabl'e"a'_u!fer in the sandstones and conglomerate of the Neroly Formation. The deeper

.._q'uife'r_' are co'r'_fined and occur in sandstone beds in the Lower Nerol/ and the Cierbo, Water in

t_e_e'.aquifers flows downdip toward [he northeast. The southwest branch of the Elk Ravine

appea'rs,to be acting as a groundwater barrier, based on the difference in depth to water (23 feet

southwest of the fault versus 52 to 64 feet northeast of the fault) and a change in vertical head

potential (Raber and Carpenter, 1983).

A local drainage divide occurs near the crest of th._ Patterson Anticline (see Figure 3-28), leading to

the assumption that the direction of-flow in the confined aquifer is alsoto t.he south, or downdip on

the southern flank of ttqe anticline,
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3,4,1,5 _Groundwater Qualltv..and Use.

Main Site

q' Ir

The most prevalent use of groundwater in this areais, for rrlgatlon"ot, cropland, In many cases the
ro+ii _ 'l4

depth and construction of irrigation wells Is not known, At the"p_ese_t,,_lme, irrigation wells have+,
,i+.. "1 i+

not been found to have an effect on contaminant mlgratlon,_t Lbe site (l,e,, contaminants are not
,+_ +i , ,
, , + .'

being drawn off-site In response to pumping wells), prob+_ty,because,these wells are screened in
',i, +,+ _.+ i + ,,l,d

deeper aquifers to ensure a steady water supply, In ad_itlon,'b+e_:'aUsethese wells are screened over a
_, '4, +l ',

,_ I. i, "ii'

large interval, the high flows may dilute any contam'l_a s,f_ha,t,,may'enterthe water-bearing zone to

below the limits of detection, The water used lo& irrigatJ,_+ls'ge_erally of good quality,
ii. ,i,i ,. +i

i. + + li
+'l ', 'l'l'

'+ ++ ,I.+ ,II

Lessthan 1-mile west of the LLNL Main SI,te;,+there !+"e residential development, Some of the
I+ i i +'+i

residents are using wells for their water:+Qpply,'but,most are using the public (surface water) supply
',+ . + , Ill

, i I i

from Livermore, There is a contamln_B,t pl'urge, moving toward these homes (see Section3,4,2,1),
' lo , l

Ii _1 1 ii i I i l + i t

and residences using wells that,,hav._ bee_,,Identified as in danger of contamination have been
I+ +" '+i +'. 'ii

supplied with bottled water p+ovla'e_'6_'k'kNL',"

'.+.??,,,,,
%1+ .i+

Although there is no routine rnon'itgring of groundwater for water quality parameters at the
J,

Main Site, a number d'f,'w.e!lsdowrl_Jradient of the Main Site were analyzed for the primary drinking
I, i '_ ,' -i °

,dp,.water standards yl,cl.'selecte.., +_anlc,, contaminants in 1985, Figure 3.32 shows the locations of these
wells. Primary"_f'ink.i_lg w_te'_'standards were not exceeded in any of the wells; however, state

. +, , i 'l

action levels +dr,'_s_me,"cth'+orinatedhydrocarbons (trichloroethylene, tetrachloroethylene, and
, . ' ' I +, '<'II. '"li _+_

1,1-dichlrJr+ethTlene)"v_+re exceeded in some wells. Analytical results are presented in Table 3-18,

These aqal_9_.,_.._.¢_'conducted as wells were completed, and LLNL does not plan to continue
f+

samp!lng th'_.m"f£r the water-quality parameters,

,i
q+ , , ,

s'iLe,_00

d

At Site300, groundwater is used for cattle and a few domestic supply wells. LLNL itself uses

groundwater for drinking water at the GSA area. In addition, the State of California hasa public

supply well at a recreational vehicle area on ttne south side of Corral Hollow Road and a Ranger

Station on the west side of Site300. The depth of these wells is uncertain, but they are not yet

affected by activities at Site 300, TCEcontamination ranging from 0,9 to 52 _lg/Ihasbeen detected at

the GSAsupply weil, whictl isdiscussedfurther in Section 3,4,4,3+
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3,4,2 General Description of Pol,utlon Sources and Controls

3,4,2.1 LLNL Main Site

Severa contaminant sources have been identified at the LLNL MainSite as contributors to known, .
iii, , 4

groundwater contamination problems, These sources are discu'_i_.Qi'greater detail in Section 4.5,

The LLNL staff has identified areas of groundwater contamir_,_'ii6,_,through _letailed hydrogeological
0' 4' _ '

studies. This section presents a brief descripdon of known' _.ur_Of groundwater contamination at
'% ,'v' _p,l,, '.-,.p

the LLNL Main Site that are presently being monitored!, Theie.a're_ however, approximately 50 other
. ',., o, ,

potential sources of groundwater contaminat on i_le_hti_ied, n S_ction 4,5,2.3, Significant former
°, °. ,_, . ,°._.

andongoing sources of groundwater contamin_qtion ar_"as.fol'lo_s:
, i, I , t

I

, • An area (or areas)in the sou_'t_w_es_t_'r_°,C'._ner of the property that is a source of
_ i ',0 ,

i trichloroethylene (TCE), tetra_._!o.roeth£t_ne (PCE), and other volatile organic compounds,

probably as a result of U,S,','N'ay,y a_:t_iyitjes,"
I ', . '1. '.,. le

.o %,

t.L'''-,, '_, % ,%

= k ng'C403 ch gasoli Benzene, toluene, and, • Underground tan _, ne'am_li_i "' '" whi leaked ne., ,, , I

_, xylene are found in'_'i ' jrou_ffd'_ater.
'u, %,

i °', '_

• Activities ir_:'_'r,near Bui.ld.Lngs 514, 518, and 612, which have resul'_ed in TCE, PCE, and other

volatile.'_'_gani_" '"'' "' '"_q._:¢_Qnds' reaching the groundwater,

. ._° ., _ _,

• Wast_i.l_'i'ed4"n";che East Traffic Circle Landfill, which were excavated in 1985, but which
,* °'1, '_'t , "_'.',.'

°."_acl !lread'_,r,e'sulted in localized groundwater contamination.

'"o Wasl.esemplaced in the "evaporation ponds" at the Taxi Strip and the Old Salvage Yard,

,.,. ,..'. _' ' which have leached volatile organics and radionuclides to the groundwater,i

3.4.2.'2 Site 300

At Site 300, several known sources of groundwater contamination, as well as some potential sources

that have not been investigated, have been identified by LLNL. These sources are presented in

greater detail in Section 4.5 but are summarized here. The following sources are presently being

monitored:

i
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• Spillage and leakage from buildings in the 834 Complex. Ti_isoccurrencehasresultedlna

plume of TCE in the groundwater. Investigations atthe 830 Complex and tile General

Services Area (GSA) have identified these areas as potential, minor, sources of TCE,

,i

• Tritium-contaminated wastes buried in Pits 1, 3, 4, 5, and T: These wastes have caused

groundwater contamination. Building 850 may also,,.i',',.*.,be'a'_°u_ce'°fi'".',": tritium.

• High explosives (FIE)wastewater lagoons wilerelpt:.Qce_s_vaters containing HE compounds

may have contaminated groundwater, ", ",
.f",, ',

i

'a. i , d

3,4,3 Environmental Monitoring Program ..
6, ,, ' ..**,,

l ' , ' 'o

,i q'" '. %'

LLNL has an extensive investigation and mo_lt_lng.prog/am in place for the identified groundwater

contamination problems. The followint_i'se.ctioh._".@escribe the drilling methocls, well construct,on,

sampling techniques, and sampling scil'eduleS".fbr,.th'e'groundwater investigations.
'*. %'., ' %, ' e°

3,4,3,1 Drillinq Methods and,Wefl'C,'6,_'cr"_cti'dn

'" "_ "de ."LLNL has developed a drilling technlqLie called pth sampling This technique enables LLNL to

evaluate contaminatiI_Q"_..0 several':water-bearing zones _,ithout the use of protective casing or

multiple borehole_.'.'.'The"{_,[tn_4'L'e'is most useful where contaminant concentrations are less than

10 ppm Deptb"_mpl1'pg u_es '''. ' ' a mud-rotary drilling technique and a 94-mm wireline punch-coring
., , ,

system. The dri[li,_g;imud"p'reventswater from upper zones from entering the borehole. When a

new wate"r._b_ab_ng zone'is reached, the drill bit is removed and new mud is mixed and circulated. A

clean c'ore.ba'i;_l'.li_!ed with clean brass tubes is used to collect a sample of the new water-bearing

zo_e."The b'ra.s's,.tu_'_s are then retrieved with a wireline, sealed, labeled, refrigerated, and delivered

.tQ..'a lag,dratory (in most cases, Brown and Caldwell in Emeryville), The laboratory analyzes the soil

sam._le.overnight for volatile organics, and apprises the field geologist of results daily, This

proced'urd continues until a clean zone is reached,

A well is then installed in the borehole, screened in specified contaminated zones. LLNL staff do not

directly perform weil drilling and installation. Weiss Associates, Inc., of Berkeley, California, usually

provides the geologists as a contractor to the laboratory, except at Site 300, where Brown and

Caldwell geologists have been used at Pit 6. Ali drillers are provided by PC Exploration, Inc. Ali wells

constructed at the Main Site since 1984 are 5-inch-diameter PVC with threaded joints. Screen lengths

are determined in the field. Wells are sealed from the top of the monitored zone to the ground

surface, i-r_hewell '-"-'- more an u_,,u,, _,_, mln lt w:th a d
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pump, while lower-yielding well_ are given bladder pumps, The top of each well riser is sealed, and

access holes are left for the sampling equipment,

At Site 300, drilling and sampling techniques are somewhat differen, tthan at the Main Site, Wells

are drilled by PCExploration, Inr,, with a rotary drill rig, Air rotary m_'thods are used when feasible,

but when borings are too deep to remove cuttings by air alon_,;'ai_.n_s,t,,is used, HQ-sizewireline

core is used for al corings, A hollow-stem auger is used for sarplali'qg, unc0'dsolidated materials,
i ¢, 4 ,,

Many oi the wells around the disposal pits were cor,npleted"a,kc0ulti-level sampling points, while

other wells (e,g,, in the GSA)were completed as sirlgl'e 'mbh4,tqring"points, The multi-level wells are

constructed with 3-1/2 inch-I,D,, threaded PVC.,standpi'pe.'piezometers, pressure transducers, and

Barcad samplers, Neutron-probe access tubes are'a"sQ instaU'ed in at least one borehole at each pit to
,o,

measure moisture content in the unsaturat_d z_ne'_'"',,,, ".',
J i '.,

0' i '"1 d f

e

Multiple aquifers within ttne same b)re,k)ole,'_re i561ated using the following technique' when a
, % ',, •
'. d % '_° ,

confining layer is encountered, two.sect'_,ong,o!,, opponlte-threaded stainless steel are emplaced, with
beg, rb'e'4ower section is then filled with grout and allowed to cure.the lower piece in theconfini_g "' "' " '"

Drilling recommences with an'C_pk_.qbdke_it)le to the desired monitoring zone, Barcacl samplers are
- Iq

installed, and when the staff is cert'di_',there are no leaks, the upper section of casing is unthreaded

and removed, ancla Pt_,_s.tandpipe"_iezometer,,,:,,..is instailed to monitor the unconfirmed zone,
_' ,'_ "l,

3,4,3,2 Sampl,i'r]c)Tech_ni_Lq__es""
, ": '-?= ,,,"7-

• ' ' i, '"lh ' '._' ,'

At the M'gih'Si_, sach.gl/ng tees are usually left in each protective casing for use by Brown and
' ° nCaldw_att._a.m'r4J.tfi,tj_:_rsonel, These tees screw into time pump discharge assembly, They enable the

q

sampl"er.s to"co'l'Fect the discharge water in a tank from one side of t.he tee, and have a small-diameter

,#V'C tuS,e for sample collection on the other side of the tee,
,

.., ,

For an exi'sting weil, the sampling methodology consists of first measuring the depth to water from

the surveyed Point of Measurement(POM), Then, the pump is turned on to its maximum safe

pumping rate in order to purge at least three calculated well volumes. Specific conductance, pH, and

temperature are measured at the start of pumping and after each well volume has been removed,

Once these parameters have stabilized, the well is sampled.

I
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If the well is known to contain levels of volatile organic compounds that are two or more times

higher than the state action levels (Table 3-19), the purge water' is collected in a tank, sparged, and

sent either to the cooling towers if the dissolved solids content is low, or to the clrilling mud disposal

pit ifthedissofved solids are high, LLNL has shown that sparging f,e'ducestheVOAsto acceptable

state standards, Purge water is discharged to tile ground near thc_'w_l'_if the VOAs are known to be

less than twice tile state action levels, under tile assumption. that the rfiix(bg of this water with the

air will reduce the VOAs to the action levels, .,',,' ,' ',

Samplers frequently have a problem collecting gas-f,re_ei_,an3.[oles:fo'r.:VOA vials for analysis, Water irl

the samples usually releases outgases in the vials att'he' '_ '.1g!_u'r_,_urface, This release of outgas rtlay
,

be the result of either the great depth from w%i_f._water.'ls, removed (similar to the "bends") or to

agitation from the pumps. In any event, thfflevels.d._.vb[atiles are probably underestimated because

of this problem. However, repeated attempts 'a!"dl,fferent sampling techniques have not resulted in

significant differences in analytical re_,qlts. '.."., ,
"' '"'_t 4 ' %,

As at theMain Site, water level_"at',SiJ£e,':2,_0'i_'tealways measured prior to purging and sampling a

weil. Where Barcad sample}:_"ar,e in"._[ace, at least three sampler volumes are removed prior to

sampling, Otherwise, purging cont'_ques until three well volumes are removed and pH, ternperature,

ancl specific concluctar,n_e are stabilized.• '' _ i'.%, . ..'"i, _j'_

, . -_ '4 j

3,4.3.3 Sa,_EILf_g.'gchec.tulea'nd"Analvse._ss

Main Site. • ", ",..",' ."
," ,J q ', ' t'

Upon complerLion of a well at the Main Site, a sample is collected for a complete analysis, including

ra'd,to'gctivity, _f:ierward, sarnples are collected cluarterly, If two subsequent quarters produce 'clean

'sa,mpl,eS,that well is put on an annual sampling schedule. If the samples are contaminatecl, analysis

contlnu'es,on a quarterly basis for ali identified parameters.
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TABLE 3.19

ACTION LEVELSFORSELECTEDVOCs IN GROUNDWATER

LAWRENCE LIVERMORE NATIONAL LABORATORY. LIVEly,MORE, CALIFORNIA
i I ii iii iii , ii i ii '1 _1. , .... . I"

Recommended" ...... P_posed Proposed
California Max mum".', M ax'rm'._Jm MaximumDOHS ' ' Contaminant

Compound Action Level Contaml,n'sh't , !Contaminant Level Goal
(ug/I) Level (M_b),,".. ',,L'eyei (PMCL)

(ug/I) '"' ';, (ug/I) (MCLG)
', (ug/I)

_.v'I

tetrachloroethyl ene 4 -_ 0
, +,. , 4

I II11 I L I I _" Illil Iii

i thyl '" 0'",, 5tr chloroe ene 5 .,. ,, ' .
i, , 0

• I iiii j I i III I IIIIII I II II III

1,1-dichloroethylene 64" "','* 7 -
_ _ H i_ i _ J 'l j. "' 'i_ '° " i I .+iii

cis-l,2-dichloroethylene ,',T6,, ' .,,'"',, - 70i ii ii ' ji *| II I I IIII i Ii

trans-l,2-clichloroethylene ','"',,16 , , ' - 70

'. e i " i , (_ _ i Iii I[ Icarbon tetrachloride "., , ,.5, ,, 5
lull IIIIII I I IIIII II ' ' iii -- I • Iii I I II I

1,1,1-trichloroethane ""J}:',2(_) "' 200 200
III I |'t*i ° _III 4 li II I I II III I I

., ',% '2_0'1,1-dichl oroetha ne ..,_,,.,,
I Iii I I II IIII

" i'" i i i

1,2-dichloroethane , 1 0 5
.......... f,',, -'. .....................

methylene chloride. '"'"., ,, ,":',:" 40
II I I,II III1!1 L_" "I'1 _'_" ;* III I II II II III III II I I

vinyl chloride.,".,." ,,. ,,, 2 0 1
• ii II ' iii i II I IIIII IIII I I II I I IIII

Sources: . Dre'se,n",and"lffbffman 1986; EPA, 1985a
,,' j ", . -** *., ,', °

Note ,,'', 4' M'C.'_Ls,PM'CLs, and M CLGs are EPA criteria set by the Safe Drinking Water Act, MCLs
'. i,a_" e_Srceable standards, PMCLs are based on technological feasibility of removing a

,'. ". iCe,ntarninant, and MCLGs are strictly health-based criteria,
, ,",,,, , ", ,vi+

,,, ,

+
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A complete analysis consists of lhd following:

A naI_y._.. Method

Purgeable halocarbons (EPA Methocl 601)(overnight turnaround
from BroW'n and Calclwell)

'1 0t

Purgeable organics (EPA Meth#Gi 624)
i't,,4 tl

Acicl and base/neutral extractables (EPA,Me{ho'a,62S),

Calit'ornia Title 22 parameters, including 2,4,5-TP; ,(t_'pA',l_lethod 6013)
2 4-D; endrin; lindane' methoxychlor; and toxaphene ', , , •....

Gross alplna, gross beta, and t.ritium ,.., ..... ', "'..
, i

Dissolved metals (priority pollutant list) ', ',, '" G_aphit_ l,urnace AAS (EPA 60014-79-020)
, . ,, _ , 'i .i, _

Fecal coliform , ', ,'.....
i' ",I ' • . q0

General minerals (major anions arid cations, "' ,'.''... "--:_---
surfactants, specific conductance, TDS, totathardne_s_,,"' ,

zinc, and pH) ,, , ,.
I' , ',

Boron .....• . J

• ' 4 *

_1% " "

As of this date, the major con,t_m.inan'.tls,._'e%nd in the groundwater are volatile organics. It is

primarily these contaminants,,for whiqh,sut)sequent quarterly samples are conducted,

%%, ,

Several wells in the Livermore Valley"ai£s sampled annually ancl analyzed for tritium. Figure 3-33 and
,_., ,4 t p

p'tlng sTable 3-20 show groufld, watersa.m location and associated 1985 tritium concentration data forf. 'l

the Livermore Val'l'e'y. As"S'h.gwI:._'on the table, ali wells were below time established 2 x 10-5 l_Ci/rnl

concentration,g'u'i;de,..F_.hgiDq from 0,1to 5 percent of that. value,

, ,, , '%, i, °Sit:e 300 .,' .,' i

Upoi'i'.comPi'et,'i'oo of wells at Site300, samples are collected ancl analyzed for volatile organics,
• , , ' 0.,

,imetal,s' and various site-specific compounds, such as high explosives or radionuclicles, as specified by

th'_.'.g'eologist and other site personnel. Wells are then sampled quarterly for t.t_e selected

contarnir_ants, Analytical parameters vary for each set of wells, Because the history of hazardous

chemical use at Site 300 is reasonably well known, LLNL believes that it is not necessary to conduct

initial complete analyses of Site 300 well samples as was performed for wells at the Main Site.

Routine compliance monitoring around lanclfills and surface impoundments al. Site 300 is recluirecl

by ti3e California Regional Water Quality Control Board (CRWQCB) and the EPA. In adclition to

compliance monitoring, LLNL also conclucts groundwater quality monitoring for clrinking water

parameters.





TABLE 3.20

TRITIUM (HTO)IN GROUNDWATER. LIVERMORE VALLEY
LAWRENCE LIVERMORE NATIONAL I.ABORATORY - LIVEI]I_,ORE, CALIFORNIA

l
,, , _ ......... , , ,, I ...... . !. -- :- [ ---- iiii :---

Well Well Depth Activity,",,,," " ' ,, % CGb
Iclentiflcal, ion,_ (m) [I0.7 uCllml _,,2q (°,_/i]" '",,

/ d i'
II I III II III I I ii'I 4 IIII

-. - j -Jl_I "

3s,E.1P2 ,s 6,_,,_2.,'_ ,, 3ii ...... i i i ii i i illll i|4'1 i ......

3SI E-IR2 17 ,, 0,97 '_,!1,I,,' 0.5
- InL n nn __ na n i n __1 i'!ln I n nnlnnunli,

",',,3s.E.IH3 24 ,,,o,;,:_,25,,_r][ i, iiii i li ii ii IIlll [

3SI E.2RI I 0 ',,., ",2':"Z,2+ _,,0 I
-' ' _ _ 'L" I 1 ' % -.... , ,..... i

0 , i

3Sl1!.4GI 16 ",, ",, 0,57 + 10,7 0,3
i II' 4 ',

II ._ • i, li " li L.. . _1.1llld_ . I I III III I I I

3S1E-BK1 32,, '" ",,', ...... 0:74 -+,8,8 0,4
J 1 ........i i , i • ._, ii III, I I "_-"'

"_slEgGl.._ ' ' '"'• ,,49 . ',, , ,. 2.31 ""I4,2 I

,,2_, ". i"¢ :),54 Z 3,0 3
_Illil _ ! . . l I '11'II i|..... . li I

[ I I ' • .

351E-11BI '.,, "':,13,", ',' 9,58 .r 2,6 5
,ll ..... % , _............. i

-,_ i _. ,-,,, -, '" " """ "',', ", 2,3. ', 1 36 + 6,1 0,71 '_ ,i _ '
,iI iii i i __ " • I 6|- i i i ii iii i i IIILI I T J --

"'% %,

i'"".: " ' .............- -- , , i ,,, iii iii Q,

3 " ' 84 0,94 "± 8,0 0,5
_ .|_ 'I. '!,m , " "' ,, ,, ,,, ' .......

351,_;.'12G1 " '" _'"' ' 27 2,84 + 4 1 I

'3,'5'l.E-1.2'H'l 104 0,78 + 8,7 0,4
_--- ,, j_t , li L '_ _'i ' i i i i i1_ , illl _ i --- i iiii

, ' ,351E':'_'I.12 ,," 29 0,68 ..I:9,5 0.3
, * ' , '.1_ ,,, "*1 iI I' i ,./i i .: ....

,, ,Cs_E,-TC2 is 1,44,*.,_s 074 .. '' , ,,

' , ,i[ :r - jllil.., iiii_ i _, " ,1 i i,, [ i i i ---- : -

, ',,,3S2E-7N1 41 0,75 4..:.8,4 0.4

"," , ' 3S'2E-IOQ1 13 1,63 "): 5,3 0.8
| , I . . ,* _. -- ii _ -" - L. I : .... II_ I III Illl .............

,

' ' Source: Griggs ancl Bucldemeier, 1986,
J

c, See Figure 3-I 8 for sample local:ions,
b Concentration Gu cle = 2 x 10-5l_Cilml,
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RCRAgroundwater f_onltorlng Is conducted In th_ vicinity of two acttve landfills (Plt1 and Pit 7),

Samples are analyzed for drinking wa',,erstandards, groundwater quality parameters, and indicator

parameters, as specified in 40CFR265,92, Figure 3-34 shows the location of the monitoring wells
it

Included in thl_,program, _'','1 14

..... _. t,
llliill Illll I,

Five wells were Included In the Pit 7 RC:RAmonitoring netwqrk,ln 1985,"Tif,_t;eeadclltlonal wells and
i el Q '4 !

three lyslmelers were added to the system In late 1985, I_c'kgr_ncl monitoring data for tile five
t ,_ ii' I, ,,

li ! i I i jill Ii ii,

Pit 7 wells showed differences In specific conductance, total Ori4anlccarboi (TOC), and total organic
t,

, ,,eO,t wei'l'_.,,:_roundwater rnonltorlng In thetlallde (TOX) between the Pit 7 upgradlent and dowqcj'r,_l , ' ""
l

Pit 7 area has also shown that tritium and chlorinated .sblve/_tg..o , _CE, PCE,and 1,1.dlchloroethylene)
II G i

are present in wells located downgradlent fror_,.ihe plt, "T,he solvent concentrations are tn the low

parts-per-billion range (maximum 15 ppb r',,eportec_,):,adg,appearto be decreasing with time, ii. is

suspected that new pumps installed In tt]e,well_ ltlay be itle source of tills contamination (Grlgg_ and

Buddemeler, 1986), ., ', ", ' ,"
', 'tr _ ,I i

, II I _ t

'o _t i. _ iii

q ' , , '' _ ,

Tritlurn concentrations In some rJe,W_r,&_)ent,,_ells were substantially In excess of 20,000 pCI/I, A
, _ _ i _ ,, '_ ,_,, , ,

detailed tritlurn investigatlon',_Wat,cot_d,ucted _n1983 to better understand tile tritium migration
, _iii ',e_

potential, The tritium tnvesttgat'it_6',[,,esultsare discussed in greater detail in Section 3,4,4, An

anomalous measurem,ent of 21 pC_!, of alpha radioactlwty was also noted in the second quarter

of 1985; water sa_,p_es a'n_,l!y_ed',_t'ncethat tlme show concentrations below the allowable 15 pCI/I,

Although the PI,t.'_,,,mopi,torin__'_lls are showing elevated concentrations of tritluin and chlorinated

organics, potable"_J'pl_ly ,w,ells, which are located approxirnately 2 mtle5 away from ttne landfill

monitoring_._el!s a_N,'_p' different aquifers, show concentrations below the acceptable drinking_' , • - . _ i _

water Ij/_[:is a_d,_c,_ign levels for organic contaminants, Ttne drinking water suitability data for Plt.7
appears inl:able 3-21.

I'n,1985; five wells were included in the Pit 1 RC:RAmonitoring network, Because of urlcertainty

aboutt't,i.ie.,dlrectlon of groundwater flow, four wells were added to the system late in 1985, Results

from ti_e four wells showed concentrations below drinking water maximum contaminant levels and

state action levels. However, traces of organics such as phenol (41 ng/I), benzoantlnracene (2 ug/I),

dl.,ethylphthalate (2 fig/I), chloroform (3ug/I), and methyl pyrrolldinone (2001.1g/I)have been

detected in the fourth-quarter monitoring samples, Ttnese organics will be closely monitored to

determine whether they are indicators of contamlnatlon or insreactoriginate from local geological

sources, laborat.ory analysis, or well installation materials,

i I 3-1015! ill III ' '
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The two active landfil s and six inactive landfills at Site 300 also have groundwater monitoring

programs specified by Waste Discharge OrderS0-184, issued by the CRWQCB. The order requires

annual groundwater monitoring for gross alpha, gross beta, tritium, and beryllium at Site300
0

, landfill locations. Beryllium was not detected in any of the sample s':from the landfill monitoring

wells, Gross alpha gross beta and tritium results for the Pit 1 a_'d'Pi't: 7,,wells were discussed above.

Wells in the Pit6 and Pit8 inactive landfill area did not show.r, adioa_ti_i_y levels above drinking
,

water standards. One well water sample taken in the.,PJ.l_'2'area (Well K2-1) showed an alpha

concentration of 31 pCi/I in the first quarter of 1985; subse'cjule_('sa'm'l_li'ng has not shown any alpha
s

activity., K2-1 samples have also shown tritium conc,e'_t'r_a.t;9.nsin"e_¢ess of drinking water limits, An

_l investigation has shown that tritium in this__ _-well or.lgl_ated,:tn.. the Building850 area and was

transported to Pit 2 by subsurface and stream fl6_,(.Griggs..'.a_d Buddemeier, 1986).

In addition to these regulatory monitor,_rLg r_q._i<emer{{s, the wells around inactive Pit 6 are being
,, .. % t,

monitored to attempt to detect conta.mih-a_s le&v]hg the landfill. Records show that potentially
. ,, , ' ,

hazardous wastes were buried in".t_'_",4?,it"l_etween 1964and 1973, including the following:

capacitol s suspected to be contat_jna.t.e,d'wFt_,gCB, beryllium- and mercury-contaminated materials,

and miscellaneous chemical#:.:.'_'_O1985/'roonitoring results indicated that water samples did not

exceed drinking water limits or si]al_e,._ction levels. Traces of organics were noted in the first two", ,

quarters in the following max i,r_num concentrations: 1,1,1-trichloroethane (31_g/I), methyl

pyrrolidinone (40 ._g/,I)i 'a_e'to_e,(_O' _g/I), and unspecified ketones and esters (20 _,g/I). These were

not detected iq. {i[_ w,ells in"tt_ third and fourth quarter. Methylene chloride was detected once
, 4o , o"

(4 _Jg/I) in the":folu_.#' qu_,_er in one of the upgradient wells (Griggs and Buddemeier, 1986).

Addition&l Wel.l.swel_'r_talled at Pit 6 during the Survey, but results are not yet available.

. J ._

In t985, the.e::RWQCB issued new groundwater monitoring requirements as part of Waste Discharge
,'-, , o ',

OI;,d'er85:-188 "fer LLNL's new Class li surface impoundment. The impoundment contains

"'no/_baZardous, high-explosives process wastewater. Samples from four wells and one lysimeter are

analyzed.cluarterly for pH, total organic carbon, total organic halides, specific conductance, several

explosives compounds (HMX, RDX, nitrate, nitrite), and metallic elements. The 1985 data indicate

RDX concentrations of 45 pg/I, which is near the detection limit of 20 ug/I, in the upgradient weil. Ali

other data for the impoundment monitoring installations show both upgradient and downgradient

concentrations that are within allowable limits.
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3,4,4 Findings and Observations

3,4,4,1 Categorvl
,Q

'_' It

None .".... "- ;,

..........i'/,; ,
i,

r

3.4.4.2 Cateqoryll ,,' ,,' ,'
t' 4, a' _ •,

% , ,,
I"d '9' .pa,_

None ,,", ",, ",..:'
o, ,4 ° ,ii *,t,,

3,4,4.3 Cateqory III " "', ., '..
' '''4, _S'

t °'` 4,.. "*,q*4
,,

1. Groundwater Contamination at th_ Mgi,_._(.t e, 'P'_st waste disposal practices have resulted in

several known and/or potent!_l.,,con_}hu,ing-'reTease sources of groundwater contaminatior,,

mrichloroethylene (TCE) and o'th_'"s_l ' '"veht,_ are the primary contaminants identified in the
a,. ,i -_ .

, o 1, t

groundwater. In the sou{t_we,s.t._'ctlor_ of LLNL, contamination plumes have been observed

off-site and residential _,.eLls ha'_'b,een shut down, Details regarding the actual or potential
,i

sources of contamination are_c_i_;ussed in Section 4,5.
J.

a' '., ,Q, 0

Southwestem,Ar_a_"*.,, ,"i,:"

.i , r_,I

A plume:._f.."T£E ,aptJ other volatile organic compounds is moving off-site from the

sout'hwesterr_(b_oer of the property toward a residential development. After TCE was

_i's4'.ove.i_;[, !n. an off-site residential weil, LLNL began an intensive investigation of

,.grdu.qdw, ater contamination and potential sources in the area, The source investigation

,'"*,' cansasted','of 140borings, but did not come to any conclusions regarding the source of

,.. ,.'contamination. Based on a search of the U,5, Navy archives, it is now thought that Navy

' ' ¢'1'
e,_ning and degrea_ing activities were the source of this contamination (see Section 4,5 for

more details). Atotal of 46 monitoring wells and 14 residential wells were used to delineate

the horizontal and vertical extent of the plume, Well locations are shown in Figure 3-35. Well

installation is continuing in an investigation of deeper contaminated zones,

Eight volatile organic compounds--tetrachlo_'oethylene (PCE), trichloroethylene (TCE),

1,1-dichloroethylene, trans-l,2-dichloroethylene, 1,1-dichloroethane, 1,2-dichloroethane,

carbon tetrachloride, and methylene chloride--were detected in groundwater at

I
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concentrations that exceed California Department of Health Services action levels. The

following table presents a summary of the analytical results from this investigation:

,, ,, , , , ,,,, , , , ,,, ,, ,

Compound Action Level Reported MCe_imum
(vg/I) ConcentratJo'_ f,_g/I) Well Number*I*. ii. _

IIII III I I I III I I. .

tetrachloroethylene 4 .... &60 '",, ": MW-116
ql iiilu ii i i iii ii i_ A, . i i i i i i

trichloroethylene 5 ,,' ,,' _30 TB-11
............ ii' I, __,' _._,

iii i "l l , , iiii ii

1,1-dichloroethylene 6 ",," ,:"_,'8..... MW-109
i iii i i i i ii i , ii , . ,, i ii i lp

6 " "" "'3_' MW-1091,2-dichloroethylene 1 ,, ,,
ii i iiii i iiii i iiiii 41 . I 11_ _llli ii ii ii

carbon tetrachloride ", ,,, ,, ,.,,,., 1 MW-2

1,1,1-trichloroethane 2,,00'._ ' .,,",,,,, 100 TB. 11
....... " " " " 60 MW-lO9i 1-ctichloroethane ,.-20,..,,,,, ".

1,2.dichloroethane""" " " " ,, ' '_'l"J'"," ' " 5,3 ' MW-I"""18 '

..... '" e"chl'oride ..... '" " _ ' f'''' '....methylen .,, ,, _ ' ,, 3,200 11Q2
,,,* i ,11' I i _ ", i

, . **, * %, _'e

* _s,i %
/" * '" '.*,

Data from these wells indi'c.ate,t/_,t br_anic compounds have migrated westward from the

southwestern corner o'f,.._the L'E.Nj_'.:property through sandy materials, Well MW-253 was' *% 'i

recently found to contain le_.,t_n 1 part per billion (ppb) TCE, which may indicate that the
%.,

plume is spread]ng southw,estward toward the Sandia National Laboratory property, The

western ma[,g,i,a,,.' ., ,., ,, i bout 4,000 feet west of the laboratory at a depth of about

200 feet, ,7,_5e #l,ume Is"ebout 1,700 feet wide, At the southwest corner, contaminants are

found ai"c_e'pt:_s"of,a'b'but 90 feet, The presence of private wells within this plume may have

pro,v(d'e._t,_pre'f_r.}_"vertical pathways of migration and thus allowed the contaminants to
,,,' , , oq ,q*

r,_a_:hgt_a_er.,d,epths in places. Many of these wells have been subsequently sealed by LLNL to

..avoid,fbrther cross-contamination of the aquifers,
I' ., . , , ',

', ."Multiple sources have been proposed for this plume, based on chemical fingerprinting and

i_,c_ncentration contour mapping, The TCE has migrated farthest from the laboratory

property, from a postulated source somewhere near Building212, as shown in Figures3-36

and 3-37, PCE has not migrated quite so far, as shown in Figures3-38 and 3.39, fror'r_ a

speculated source slightly downgradient of Building 212, A third source of volatiles has been

speculated within the Rhonewood Subdivision, MW-251 contained 1,1-dichloroethylene,

1,1,1-trich oroethane, and chloroform, which were not found in any wells closer to LLNL,
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The study of thisplurnels furthest along of any of the laboratory's investigations, Plans are

under way fora grounclwater l)ijmplrlg arld treatrnent system that is lntenclecl to contairl the

l_lume, In addition, wellsa, e b_Ing installecl in clean acluiferr, unclerlylng the contamli1al, ed
tl

zones, wi_ich will be usecl to monitor grounclwater cluallly and,15,oter_tial breakthrougl'i during
i

pumping, No source remowll Is plannecl because spoci flc qg_Cilrc_d'l'eas coulcl not be cleflnecl,
,_i i i,

i i ,
i

f,' d,lll

Gasoline Spill at Builcling 403 ,i' ",, ' ,

'',, |i

'"i.'a'mii_atecl'.wlth gasoline as a result ofa spill,Groundwater beneath Builcling 403 has been col_ ,,, ,,

In 1979, approximately 17,000 gallons of leadecl' g,_f,o[}rle l',e.akeclfrom unclergrour_d tanks near
ii i i

'nsaturat_l, soil and groundwater were collecteclBuilding 403, Samples of saturated and.,(,i , ,,
' , v tfrom 18 I)orings ancl 20 monitoring wffl.ls4uriiJg.lhn investiga.ion to characterize the extent of

the plume, Well locations are sho,_'O in T4cj'ure3.4_',

i

Analyses inclicate that, the gasol,lr_,_,'consti't_l)nts benzene, toluene, ancl xylene (BTX) have not

migrated far from the orlgl0al,sg)J{ ,are.a, probably because they are retainecl In the vaclose
,Ii

zone by fine-grainecl s_el)n_,eni,gi,i,"Ph,eplume extends only al)out 200 feet southwest; 250 feet
I i I e

west; ancl 500 feet northwe'9_,','._o,rtheast, ancl east from the leak, The relatively symmetrical
'w'

appearar_ce (Figu(e 3-41) of.l.l_e plume is caused by the low l_yclraulic graclient irl the area,

'd_i,O.,to ,th'e"presence of a groundwater divide in this area (Figure3-40),which in rut,n, is '

Table 3-2,2.'if,'a,,st.!,(nmary"a_'analytical,.,, resul ts for selected VOAs,

5hqr!,L'he,in "al'i,'l!h'_;tichydrocarbor_s (compounds containing 4 to 8carbons) were cletect.ecl
, , i ,_1_

[,_'r_'.l:_er4'r,i,_ft_the leak area than were the aromatics, Thealiphatics are more mobile and may

repte.sei_l, the leading edge of the plume, The hydrocarbons hacl not reachecl a clepth of

' "18.5fee t a_'o f 1986,
, .

.

' ,rhi._ plume is relatively small, although there are significant quantities of contaminated soil
d"

overlying the water table, More than 1 part per million (pprn) of BTX is founcl in soils ,:it

clepl.hs of 20 to I00 feet,

t.LNL is currently investigating various remedial alternatives for this plurne, including in..situ

bioclegraclationand soil venting, These studies are in tt_eir infancy, ancl no feasibilitystuclies

have been prepared as yet,
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Southeastern Corner

Groundwater in the southeastern corner of the Main Site is contaminated with several volatile
i

organic compounds. In 1985 and 191_6, LLNL studied groLm_lwater contamination in the

vic!nity of a number of known or suspected areas of contamina't_i_,!_ in the southeastern corner

of the Main Site. Eleven wells were installed in this area,tQ supprem:'ent two existing wells as
,' ., . , o

monitoring points. Volatile organic compounds wer&.fou0d in wells near Buildings 518, 612,

and514, lt is concluded that these buildings 'a're'"_'t:en'tlai sources of groundwater

contamination._ These sources are described"oi_"greateP'd.etail in Section4.5. Table3-23
, ", ', ';_. '%,.

presents a summary of the analytical ..'results :.for PCE; 1,1,1-trichloroethane;

11-dichloroethylene' chloroform; and".c'ar,bon te_rachoride, which were found at low
o ' . ,, ', 'o

concentrations (less than lO0_g/I).,+n .two.':_ell,s, while TCE was found at 2,000_g/I in
, , 1. ,.,. o..

wellMW-112, Th_ plume is ap[:)ereni_lyi"nligra'ti'_g southward from this area, Figure3-42
• _ ',.. %. r,.

shows well locations and the aj;)proxim'ate exte'At of the contaminant plume,

", '_'_f.i %%, °"'a'e

At the present time, there'"is.a'4.o_a'_,.oT'i';Twells in this area. Drilling is expected to continue in

Order to define the lat6ri_t,#nc_'vef-ti,cal extent of contamination in this area, The most recent
activity in this area was hyd_ra'.O_ictesting of several wells. A portable air stripper was used to

,. o

remove volatile,_ from the water prior to discharge to the ground surface

• _. "% ,.'" o'J

,L' ,°

East Traffic ,C'ircle Land{'il[:"
q" .1" ,, o' .I, i,. . .

'" i" ' °

Altboucjb exca_a{_n has removed ali or part of the suspected source, groundwater in the area." , '"

O_,tiqe. {c_er landfill is contaminated with a number of volatile organic compounds. The

former:East Traffic Circle Landfill was excavated in 1984 and 1985 to provide an area for the

' ,' cc_nstruc'ti<_n of office buildings. Contaminated soil was removed from the area, and samples
, _. ,,

"'. ' .. v_ere collected from areas where contamination was visually evident (stains) or suspected
, ,

'(i0s, ted drums observed) to confirm the levels of cleanup achieved (McConachie et al., 1986).

Some soil contamination may have been left in place, however, because of the lack of a soil

characterization program.

There has been a rather aggressive well installation program in place to investigate the extent

of groundwater contamination in the vicinity of the landfill. This investigation is continuing

at the loresent time. Table 3-24 presents a summary of analytical results for selected wells

shown in Figure 3-43. TCE was found in concentrations as high as 1,200#g/I (MW-222), and

PCEwas found in concentrations as high as 1,300 ug/I (MW-207),
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TABLE 3-24

ANALYTICAL RESULTS- SELECTEDWELLS IN THE EAST TRAFFICCIRCLELANDFILL AREA

LAWRENCE LIVERMORE NATIONAL LABORATORY- LIVERMORE, CALIFORNIA
,,, i ,,,,,,,, '11' °1 nlnii nnnl

,

Compound ...... ,' " ,, ,

MW-119 MW-142 MW-207 MW-2*2.'0" MW-221. MW-222 MW-224 MW-273, , t

............ i I I" '.l

1,1-dlchloroetl_ytene ND-4 5 11.62 62-230 7.7.15",, , ND 5.0-28 ND ND

tranr,-I,2-dic:hloroethyler_e ND ND-29 3-14 ':' ' "' _'D ND ND',, ND: ft2, ND
'1 'I, g_..... ii I ii

tr_chloroethylene NO-4.7 260-640 _0- "1rf'-1,,'_0 ND 1,000- 3,2-5,0 NO-16
1',1Dh, '.. ',,, 1,200

0, ,i.' i

.,. , i ,_I ,. ',

tetrachlc)roet hylene ND ND-42 ,', ,_1',100:'" ND-2.6 ND 45-52 ND ND
,t',, ,. •.,

.. ,1 300 ' '"
i li i II lt "' i II i i i i

1,t-d_c:tllo(oethane ND ,.-fi:21 " .",.6-29",' ND-2.9 ND ND-0.81 ND ND

1,2-dlchloroethane ND N?-_ '-, ND'28 ND-14 ND ND-55 ND ND

I , I,i-trlcl, loroethane N , 0_" ''_} :O .{_ I"IND-2 ' N D N D N D N D N DZ " " iii i I' I i

I, 1,2-trlcnloroethane NI_;.,"' ,, _J'D,::' ND ND NO ND ND ND
q fl .... ,

chloroform ND 'N_-14 ND-8 7.2-15 ND-0.9 38-58 ND-1 ND
i Jl ° i

e,
methylenechlor_de "', ND ,' ,"' ND ND ND ND 45-47 ND ND-0.7

,t. %', .2' ,, i

, %

Source Adap{ed frpm Dres'en"etal,f 1986a, c, and d
ND "N_t fouM'd aja'c_vedetection limit

',-, ,, , '

, • ''1, '_li.'. _, ,.'

,' ' " ° qf

, _',' ._ _,o_ ,._._
, ,

, ,

, , ,
' o %

,i , , "v'

, ,

,.

I
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Taxi Strlp/Olcl Salvage Yard

Soils from the Old Taxi Strip and Salvage Yard were removed, but there is residual volatile
++

organic contamination of groundwater in this area, A numbe, r',pf wells have been installed to

investigate the extent of contamination, Figure 3-43prese'ntsw£_lllocations, and Table 3-25 is, i+04+_ +1+ I, I

a summary of selected analytical results for some,of,these"w:¢!ls, MW-206, south ofq

Building5475, shows the highest levels of cont_f_in'at}on (5,800ug/ImCE, 730_g/IPCE,
t+_ 4 % ,l' ,_ ,, .

210 IJg/I 1 1,,dich oroethylene, and 280 I_g/I chlorofor'_n,,,'gs:_'ell'ag'40 pCi/I of tritium), Thiswell
e, _ --1

is located in the approximate area of the old i!e0,va'por,altlon'pgnds," which, in an area with such

' +'" "_ :_'r,obabl infiltration ponds, Severala low water table and permeable sedlments,'wer_.' y
' 'i i t

water-bearing zones are known to be cdnt, am,lnated;,,but thus far the data do not indicate tlne

presence of a clistinct plume, Additip'nat,wejjs,_l?e,plannecl for the area,

2. Groundwater Contamination aC,Site'3100. Past'.'waste disposal practices and spills have resulted

in three general areas of kn.oNh,, c_ro'ua'clwater contamination, many of which may be
I,_ ,,, r 4,"_1, + 'l

continuing sources, TCE+'i_ the,n:t,aj'or,",tontaminant of concern, alttlough there is a tritium

problem in one area, 'MOsl.,,,,impOi+'tantly,the water supply of Site 300 could be jeopardized by' _ q ' I i +

0+ Is

the presence of TCE, ', '..'', '11

i' t, i+

q ",,

Ali of the,.ar,eas. 'di._c_sse'd:"below may be potential sources of the TCE found in various( ++ +'1. ,,,+,. ,;+

environmen'tal ,media',,i_'t Site300, Site300 personnel are conducting a systematic, . ., ,,

investigatiOo"i_+'pin_i0int source area(s) and plume(s),, ,' +'

, ,.i " ' +

Com#J,ex - Site 300,
', ',i P''+ , +.,,+ ,+'

+

,'" +"'Si'Jqce i'_:2, several wells have been installed in the 834 Complex area to investigate thei

"'., , ,,,.presence of TCE in the shallow, perched groundwater. Up to 12,000mg/kg of TCE was found

" ,i'rl ,soil samples and Lip to 460 rng/I of TCE was found in groundwater samples in this area,

Additional wells are being installed in a ring-like pattern around the 834 Complex to define

the extent of contamination in the shallow aquifer, The shallow, contaminatecl water bocly

apparently discharges slowly to a ravine south of the complex, and the downward migration

of TCE is prevented by ti_e presence of a silt and clay aquitard, The southern and western

limits of the plume have not yet been identified, Buildings C and D in the complex are

probable sources of theTCE, When the weather is sufficiently wet toextencl the limits of the

perched water body to that section of the 834 Complex, the contaminants in the soil can
.i', .... i...... le" ..... + ,., .. noe--._ ;,,+ _.]IA ,+_ ,.-,..... i,,,.,.+,.+.,.,
u,, +,+_,y_, _,.+rthe groundwater x,.o,_,+,,_+, etal, I F,uurc_-:,_,.. ........ ap_'"" well+..,p ..-1-.-,r #_ i i i i i,.4 _+%", _,_ I _,,.+t
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locations In the B34 Complex, Table 3-26 presents a summary of the analytlcal results for soil,

rock, and water samples in the 834 Complex area,

,i

TCEhas also been found in several other areas of Site 300, Of_,p_,rtlcular note Is the presence of

TCE in Well 7 In the GSA (0,9 to 52 Ijg/I with most samples,be_v_e"_n 1and 5 ug/I from 1982 and

1983), The presence of TCE may be tile result of cross-cent,amination,from an earlier sampling
, , ii i i

event using the same equipment, TCE was not found,ih a_.soil samples collected In this area,

so the source can only be speculated upon, Current'gv6fki'fH'thts'area consists of drilling at the

site boundary to monitor off-site migration ,as,r,e'quested'b_/ibLNL's lawyers,
' t' 'tI, ' °li

q q',,, 4 ,'

The 830Complex lies between tile G_;l_',ond " ", ,, th.e'i,,834Complex downhill from 834, Five
q', q ,ii,

boreholes and three wells were installed in,!_ll,s'nr,ea, supplementing those installed in 1983, in
i , "ii I *' ,I

order to determine if the low le,w,!sof,l",c..4't'n_lS"ring3 could originate in this area, Very low• , f,

levels of TCE have been observed ih .tHe,B-B30,'._rea,
', 1*I i ¢, o

, q_ lte , oql,I li i

Building 833 is about 1,4bO,fe,e.t.,n_0rt'h,,efSpring 3, TCE may have been introduced to tile soil

during washdown op_,_t, Lons'at"B_830, Two boreholes drilled near 8-830 contained TCE, but

no groundwater samples vge,_,obtained because of the great depth of the first water-bearing

zone, ',
i' , , .•,°

,,' 'i '¢ , "*i " '"*

Six bori0_,_'"aq0 one"pi_zometer provide data on TCE contamination in the 854Co,'nplex,

Several',df'.tj_'e,,,'s'oil,,gamples contain TCE at concentrations as high as 31 ppm, No water was

en,coo,"_tere'_,i',_4'[_epiezometer boring, Based on available information, it appears that TCE
,.tha'sno( _ot reacined groundwater as a result of attenuation by the soil matrix.

i

, ,

,." ,'" ,SiLe300,1,:hndfills
° I ,

i
i , ,

,T'Degroundwater' under ali landfill areas (also referred to by LLNL as "pits") except "Pit 6" is

co,Ttamlnated with tritiurn at levels exceeding the state drinking water' standard (20,000 pCi/I),

by an order of magnitude (200,000pCi/I) in some cases, Figures3-45 ancl3-46 illustrate the

clistribution of tritium contamination in the vadose zone and groundwater at the Sit•B00

lanclfillarea. Tritium appears to be assoclated with Pit 2, but not Ptt l, on the east side of the

site. On ttnewest side o fttne site, a large tritium plume appears to be emanatingfrom the

Pit.3/4/7/5 complex. LLNL believes that Pit 3 is the primary source of contamination in ttnis pit

complex on the western border of Site 300,
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, /

Groundwater in this area flows eastward or northeastward along the bedding planes of the

NerolyFormation. Flow velocities are on the order of tens of meters per year through fracture

systems. Precise characterization of contaminant velocities is under way. Beneath the Pit7

complex, groundwater occurs only in a shallow perched zo_i#;and at a depth greater than
. . ,

300 feet. The limits of tritium plumes in the vadose zone'and, v_ater have been determined
• ,H, "*'i '%,

from a number of wells, borings, and lysimeters. One,_n_jor. plume originates in Pit3 and
• ,

trends northeastward with the perched groundwate.r'flbw_' One or more tritium sources areas
,' 4. 4' _ .,

_,_ %..' .pd _ ., ' ' i

may be found in Pit 5, but they have not been defined,.: _ov_e_er, contamination east and

southeast of Pit 5 appearsto be moving no_b_astW, ard."'.._gures 3-45 and 3-46 show well_ . ,, *.,

i" ,*", '_i" ''°°4

locationsand the approximateextentofthe trl[1,ur0plL_me,_,
F

', ,, ", 'lo

' Building 850 may be a potential soMme.of, t.ri_u'm near Pit 7, where firing-table experiments

' were conducted. Tritium appears/to be'_O.v,ing'ea'stward in the regional aquifer., ' ', ",, ' ',

ofthetritium fou '0  p  ulat dto
during 1982and 1983, v_klc_,...were".,_'_xcepti(aally wet ye_:'s. However, tritium near

Building850 has beeR'.reachirig:,:_:h,.e..,,. groundwater since before 1970. In addition, a more
,j °, ,, ,

recent pulse input of tntJum'e_,p,ears to have been superimposed on the pre-existing pattern.

I' "., ,,*.j,

Table 3-27lis_ICjS_5.'i_._£u_'_atermonitoringdata fortritiumatSite300 incomparison tothe

drinking wa'_er standar"d,_f 20,000 pO/l,

Estimates su'_g_:ittqat an amount of tritium on the order of 10 Curies is now in groundwater
' ./-' . _ ', , ,, , . .

a'i_lI sq_ljEq.q(sture outside the source areas. The amount of total tritium in the sources is

unknown, but a few hundred curies is an estimated upper limit. If the estimate is conservative,

,",'"a"signif'icent fraction of the source of tritium may already have been dispersed to the
' '

_.

"", .",g'roundwatersystem, Migration rates in the reg_onal groundwater system suggest that a time,.

' Per,iod of 20 to 50 years will be required before the contaminant plumes approach the Site 300

boundary, Dispersion and radioactive decay will act to reduce contaminant concentrations

during the transport process, The present location and flow direction of the contamination

poses no short-term threat to any water supply or potable water aquifer either on Site 300 or

in the downgradient direction off-site(Buddemeieretal,, 1985), The present distribution of

tritium presents a minimal hazard to any water supply or potable water aquifer at Site 300 or
off-site in a downgradient direction,
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TABLE3-27

TRITIUM IN GROUNDWATER AT SITE 300

LAWRENCE LIVERMORE NATIONAL LABOR_TORY
LIVI RMORE, CALIFORNIA " "

-- ml ......

%"6f OtiS'king
Well Quarter HTO :_/ater Sta'_ld_trd

Number (pCi/I) , 1,2b,000pCi/I)
,, 4' 4 , j, ., .,

_ • t , if

K7-1 1' 27,000 + 1000' ',,,.. 135
2' 17,000",:!:'11'0Q0..,. "',,.'_ 85
3' 27,000:,+,. 1'000'. '., 135

4' 2?,,000 ±',,l'O'OO '" 110

I' 10:_,90'0,+ 5dO) 510
2' ," _3 ,'O00"'i"''3000 315K7-3

3 '. ", _6_,i,000'+ '5000 480
4':, "',, 7'I',_00, + 4000 355

- . '1 '1 '1 ne i

K7-5 "" "Ii:" ,. "' i.",. 0 + 1000 0
, ".2,'..J'-, "" 0 __.I000 0

4..":':"" 3 ', '- 0 + 1000 0
.iI I I I l ' I II'_'4_ ' " ' 0 + I000 0

r, .., e. .. i i iiiii iii

K7-6 ' " '.., .,, 1: .:' 0 + 1000 0
'"',',i'2": 0 _+1000 0

' 3' 0 + I000 0
'""""-. . "i,"' 4' 0 _+I000 0,,

,",-' K7-7 ',. _," 1' 32,000 + 1000 160
"." 'i:," 2, 2.8,000+ 1000 140
'. ",-. ,' ,' 3' 46,000 + 2000 230

,- q,

. ,,,, '_',.° ,...,'.., 4: 35,000 + 2000 175
,' ,j'" ' , . II i ii i ii i i i i i,i

i,i.I ; ........ I<'I-I I' a
'.. ',. ,-........ 2' 0 ._F1000 0

• .. ", "", 3' a,

," ."-", "..:' 4: 0 +_1000 0
. , , ,

. , ,P iiIInnnll I II I

,., KI-2 I' 0 + I000 0
' ':.. 2' 0 +_I000 0

.' 3' 0 + 1000 0
4: 0 + 1000 0

i,, I iii I I Ill

K1-3 1' 0 _+1000 0
2' 0 + 1000 0
3' 0 +_1000 0
4: 0 + 1000 0

.........

Source, Buddemeieretal., 1985
a = Drv Well
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3, Potential Groundwater Con.amination at Site300, Plt6 is a likely source of future

groundwater contamination, based on knowledge of the waste disposal activities that

occurred in the plt, Investigations In the Ptt6 area were recently completed. Four wells
i

installed initially in this area showed no evidence of ground_#}er contamination, in spite of

the variety of disposal activities known to have occurred'/_ _t_o pit, Wells were recently

installed on both sides of the Carnegie Fault to determine,,wheth'_r.'it, is a preferred pathway

for the migration of contaminants from the pit or a,,_r6ur_dwater,.,, ,, ,., ,, ,barrier' No contamination
has been found in any of these wells, ' _'' "'" "; ....... '

Because of the wide variety uf wastes buried h.er,e..{In_l,q_tlng PCB capacitors), groundwater
mI i

contamination was suspected, Howeve¢i,,i't',appe_irs"_;hat soil contamination is currently the
*'i '., _d'

bigger problem and may eventually r,_u!t !n.g_'_o.ndwater contamination,
, ,,,_'

3,4.4.4 Cateqory IV " " "

, , i ,,, Q

'. _._ "., 'o"
4_8 I

i ,None ' '' 1, II,

o .

q , _'i
.,_ .,, _,

'i I%
_ , I•

' •

o. ', •

4 "_,

, , ,'_"
o ,

, ,, _, '_'._ "'._,i.',. '''

. • _

_', _,, . _o_.. ,. _. ,_• ,

,.,. ",, 2'., °

0 ,

q' ,,, ,',_ ,,
, ,

, ,

#
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4.0 NON-MEDIA-SPECIFIC FINDINGS

This section discusses findings and observations pertaining to _'aste management toxic and

chemical materials, radiation, quality assurance, and inactive'wa_tik sites and releases. These

discussions do not include a background environmental informatior_'_qtion because the areas

addressed are not necessarily tied to one medium, as was tk{e'casl_ _ith the discussionsin Section 3.0.
_', 4, . j;

These discussions include an environmental monitoring ;_ l"se'(Ition, where appropriate and

where information was available. The findirlgs for,.ha_ar_ous,"i-a'_ioactive, mixed, and solid waste

management are summarized in the section addressing.'was.tem, anagement.
', L"

_' ', . "'l °

. q_'

4.1 Waste Manaqement ,, ,....... .,

4.1,1 General Description of Polluti.on'S.oor, ces 'an'e Controls
_, ",% _ ',,

io,,.,. ,, % '1.1,

4.1.1.1 Hazardous Waste Ma_'a.qe,m_n't ' ,,."

"_,_",,',,.,. "':' _'":,
% ,

DOE Orders 5480.2 titled Hazardou_ _Q.d Rad oactive Waste Management, issued December 13, 1982,

and 5820.2 titled Radjoactive Waste Management, issued December6, 1984, are the principal DOE
', i % ," '2

orders reg_llating w_ste'm'ar_ac_,Fdent at DOE sites. The Resource Conservation and Recovery Act,, , i,_ _ , _
% ,._ :A

(RCRA) of l976,/,_nd,the i'9_2_RCRA amendments and associated regulations issued by the

U.S. Environme_t_aL.Pr_Stecdo'n Agency (EPA) establish the standards used as the basis for evaluating

hazardous as d..mix#d_e handling and facilities.

The State"o_al'ifo;nia also regulates hazardous wastes, The main body of California regulations are

iderh'tic,aF,to ti_,E of USEPA. However, California has a broader definition of hazardous waste than

'd0es.the EPA. California lists waste oil asa hazardous waste, and has created a Toxic Threshold Limit

Conc_er_'._r_tion(TTLC) for certain hazardous constituents. Waste exceeding the TTLC for any
+

constituent is a hazardous waste. Thus, wastes in California can test hazardous either by waste

composition or by failing a leaching test, In addition, California has established limiting

concentrations for toxic constituents in waste leachates, called Soluble Threshold Limit

Concentrations (STLC), which are analogous to those in the EPA Extraction Procedure. California also

includes PCBsas a hazardous constituent which, if exceeded in either the STLCor the TTLC at levels of

5ppm and 50ppm respectively, makes the waste subject to hazardous waste regulations. This

increases the number and quantity of wastes that must be handled as hazardous or mixed wastes by

LLNL. California also regulates underground storage tanks more strictly than the EPA.
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' LLNL is a multiprogram laboratory involved in multidisciplinary fundamental ancl applied research

and development activities over a broad range of scientific and technical fields, The primary

has been the design of nuclear weapons, although majoi',,programs,include research inprogram

Defense Systems, Laser Isotope Separation, Magnetic Fusion En_¢g.'y',B('Qmedical and Environmental

Research, and Energy and Resources, The degree of currentac't, ivityand,_ypeof research programs

in a constant state of flux as individual experiments beg,i'n.and'e'.nd,are

At both the LLNL Main Site and Site 300 the lar,gle"'number""'o'j:.'continually changing research

programs results in a wide variety of wastes generated,,at a"ler_e number of laboratory buildings,

Wastes from laboratory buildings are usuall'._;'"in,, sma.l)",,volumes wittl most containing toxic,

radioactive, or hazardous constituents or,,t:ombi_'6'ns oi-ttlese types of Consttuents. Support

facilities, Including general plant malntenance',r_hops, maclnlne shops, plating shops, and plastic
, '4 , ' '11 , , , ,

shops, also generate wastes, often ir_,large}'volumes than the laboratory facilities, Table4-1 lists

waste streams with descriptions of h,ag._.t_,g'r_ethods, by major program areas or functions, for
q , , , ,

buildings where wastes are gerSerat,ed,. ',,T)he;.'quantity estimates may not be indicative of future

generation rates because of {_',¢,han'gl.'h'g nature of laboratory programs. This table illustrates the
*', q_

complex variety of wastes; sources;,#ad treatrnent, storage and disposal methods utilized by LLNL in

handling hazardous ,Wa_.te.

The large varlety,.of h,azardou_. wastes generated at LLNL can be grouped into general classes of

wastes. Table'4'_,_._i,,Jes--,a",ejeneral description of 17 classes of hazardous waste and estimated

generatiq_" r_ates, '", "- ,"
' ' , _'

Som.e activ.it.ie._,within the laboratory generate waste streams that are similar in composition, even
g,

th'olJgt_ 'they a're:'generated by different program activities, Photochemical process waste streams

"'frdm",t.h'e many photographic facilities at bot.h the Main Site and Site 300 are virtually identical in

comp'oJiti,on and are lnandled similarly. Machine shop wastes (coolant, oils, solvents, etc.) are similar

in composition to the wastes from local area shops and Mechanical Technician Shops. Table 4-3 gives

a summary of 20 facilities or operations that generate waste streams similar in composition or" type.

Site 300, located 15 miles east of the LLNL Main Site, is a high explosives (HE) and materials testing

site. Two active landfills (Pits1 and 7) receive soiid wastefrorn the detonation of test assembliesal.

seven active firing tables. Contaminated rubble collected from the pits inclucles gravel, wood,

plastic, concrete, and metal contaminated by depleted uranium, lead, and beryllium. Lead levels of
I

i the wastes exceed the California Soluble Threstqold Limit Concentrations (ST!..C). Beryllium levels _--
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TABLE 4.2 .

HAZARDOUSWASTECLASSES,CONSTITUENTS, AND GENERATION RATES

LAWRENCE LIVERMORE NATIONAL LABORATORY. LIVI_M.. ORE, CALIFORNIA

Waste ,'..... .,,,' ,,. Generatlon
Class Description Constituents ", ',. Rates

.'.,"' , ' (Liters/Year)
._JLII..... '_ III ___ -- I I II II ---

1 Organic Sludges - Uretllanes, isocyanate, so-1'ge_t_,i_bX'Ti'f_olyoils, 9,888-
silicones, polyester, amines, scil.vlentsludges, and
coal tars. ," ,' ,.. ,,, ,'

,, ,,,,,,, ' '"" i - -- IT "i, '!1 _ !L_ ,,, __ -- u

2 Soi ent, O,go,iiTCE,m thi, ' ' " eetl lyl ketolle,,toluene, ac tone 104,323-
5olu_.ions rnettlanol, I I;l"t, richlo'i'o_,l,hane, kerosene

ethylene cllycol,'i_,o'pr.opai_'l, PCE,clichlorine,
propanol ;.arnLnol', et'hat_l, ta,rahyd rofu ran,
petro e4jm ether., rnethyler_e cllloricle, phenol,

q , ', ,

r'ninera't sl:_lr'its,['rdoo, Stoddard solvent, lacquer

l.hi_.@_e!',AIo_ine, Water, pump oil, KEL-F resin,
MCa.,1 '., ..,,,,..,._, ',., ..,,.

....... : : J__: ........ ,, -_.41 - - lJ_ i_ iii ,111 iii __ -- -- . i,

•3 Oils and Greases '.elydrrq.'uJ'Lcbi'[L<jrease, petroleum jelly, soyt)ean oil, 80,813
,, _1, ,q_ '1 i

,. ,. va'c.qb.m'pump oil chlorirlatecl hyclrocarbor_s,
'"., imrn_irsi'Qn oil, cutting oil, recyclable automotive

tl f':_'_.!.Lruc_ oils..Lt I I _ I I .... _ ' , _ll illill ii i .__ -- i I r, lm ---- ,

4 Oil ancl Wal.e.r. DDw'foanl emulsionl water', oil, coolant, 2,273
Mixtures ", ,. _:h'lbrinatecl t_yclrocarbons, water-soluble oil,

", '" ,,'",, ;d_achining oils, anti tool bil. coolants
_llll I II i 1' i_ li "- L..-

. . . ,i_ I. .... I

5 Organ lcand'O_y Ettlanol laser dye, Freon, water, DowtherrriJ 4,018
Wa_;te,s,,, ,' ;,,' ,,' ,,' ethylene glycol, carbon tetrachloricle, coal tar,

.. ".. .' ,' i--_propanol sodium hydroxide, meihanol oil,
' ', '_'1 I 1,1 ' t t

,. • ,.."..'" fnelilylchloroforrn, lubr. oil, MEK,
" ,' ,: 1 1 1-trichloroethane, drilling I_LIcl oil mixecl

.. ,"....... ' plastic resins, Phenidone, microdeveloper.
I - I __ __ I III I II I __ ___ II .......

6'a' Met:il'Solutions Sulfuric acid' pot.assiL,m chrortlate, sulfamic acicl 12,406,657
. ' potassium clichrornate, copper', chrornit_rn,

' ' alodine, chromic acicl, nickel, cobalt, arrlmonium
" hydroxicle, silver, zinc, cadmiurn, nitrate, calciurn

carbonate, chloride, fluoride, sulfate, phosphate,
nitrogen/ammonia, aluminum, boron, magnesium,
manganese, stroniium.

-::-- i ...... IIlll --_ .... I li iiii i _--

6b Metals, Sludcle',, and t.ithium, oil, mercury, spent etchant, boron, 4,766
Other Residuals alurninurn, antimony, arsenic, bariurn, beryllium,

caclm iu m, m agnesi um, stronti um, tin
................. ,
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TABLE 4.2.
HAZARDOUS WASTE CLASSI:IS,CONSTITUENTS, AND GENERATION RATES
LAWRENCE LIVERMORE NATIONAL LABORATORY. LIVERMORE, CALIFORNIA

ii

PAGE TWO q,,,,q

"" ....... ' ,. Generation
Waste

DesCripllon Constituents,, '","'" Rates
Class ' ' " (Liters/Year)

) ,, ,L
,I i

__ __ _ I __ __- Illllll I I I _1,1'1 li I -- J -- --III _ -_ 19 - _ i! _

7 Miscellaneous Photochemlcals, resins, trliSU.tyl,phospPiate, laser 34,1 86

Chemicals & Products dye, epoxy resins and,'hardener;,l._ooate, dibutyl
sodium _lu,m.i'_tm,_.yd'rt_xide, sodiumphthalate,

stannous hydroxlde,"t.r', sgdjdm _losphale, ethane,
fire.fighting fo_.'_ql,car_tn6,cjens, potassium
cyanide, silver /e(:'.6very che,t'nicals, Xerox toner',
sodium hgdro.xldei:_ll_:o.nes, urethanes,
isocyanales,.Rbly'e'sters.,.,amlne and solvent _,ludges,
Dlon 3L'._00.resir_'. ,.,

-- __ I i IJ Ill Ii 4 'I __ -- Iili ii

8 Paint ._nd Organic Phoslbt_oric a£id,,oakite, lacquer thinner, paint NA
i ' I I , , _ S q ,

Resid,Jals !hlnne_._ mlnera "spirits
............ III I t III i -| i IT- iii -- iii --. illl

9 Aqueous Solutions 'Ebler, i,r_ted.b_/drocarbons, methanol, water, 110,004
With Organics ,"'..: eti_'a[_bl,,'acelone, spent aqueous waste streams

:',ffo.m [3'io_qeclical carcinogen studies, water-Freon
_,i'r'_.'oi!-water mixtures, DOW DB..31emulsifiers,
3M fluorochem surfactant FC-135,

'ii'ii III ........

10 _,nion co i'e. ., .Po'tasslum carbonate, sodium tar trate, sodium 10,'145a"' ". ",,"-c'_/anide, copper cyanicle, potassium cyanide.
-- -- -- i,ll i _* II { _I II I I II I -- I I Ill Illl I I III

' i ' '"I1 inorga[._ c SI.Lld'ges. Tetraisopropyl titanate, tetrabutyl zirconate 60
• * J _ ,

and R'e.sidjj .als ..'".'"' ....

12 ,P_._i:lcjdeW,_',_te_' Pesticide wastes are disposed o"i off.siie through NA
,,, ,, ,_ '" FIFRA-approved disposal proceclures.

.... I , L C J Iii Ill IIIPL -- - III -- -_

13 peE_,Wa_t-e,_' C)il,PC'Bs,water, chlorlnaled hydrocarl)ons, PCE, NA
"" '" TCE MCM

' ' 14 ' . t4alogenated Chlorinatecl Solvents 21,586
'. , Organic Waste

Solvents
iliiimiili_llil_li_- ___:- -- --- i i i ...... i i ii i ii =

15 Spent Acid SolLitions Copper sul fate, activated carbon, nitric acid, 450
muriatic acid, fluoroboric acid, chromic acid,
sulfuric acicl, phosphoric acid, hyclrofluoric acid.

-- -- -- ,11 _j , ii i iii iiii i t I

16 'Spent Alkali Wastes Ammonia, soclium hydroxide, ammonium 439

hyclroxide
i _ Ii__ i i i iin ,11,1 ii ii, i

17 Waste Waters Not Sodium phospt_ate solution, detergent soap 28,112
Classified Elsewhere solution, micro developer, carcinogens.

....... ,, ,|,, i m

Source: Heckman, 1984a.
_, Kilo cjrams/Year

I
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TABLE 4.3

WASTE S'rREAM CLASSESBY PROCESS/OPERATION

LAWRENCE LIVERMORE NATIONAl, LABORATORY. LIVER,M.ORE,CALIFORNIA ............

i..... ...... II Hi ilil li P "- i -"L_ ii . IIIi iii - iII .........

General Plant Ion exchancje regeneration wa_l.es','ion,e_chnnge resin backwash• , ', '

Freon solventS, mercuric organic solvenl._,, dl:llling IllLICI [rc)rll I.I_St
wells, I)airlt shop aqueous wasth's61utlons '

..... -.........................., ............................................. ,..,..
Machine hops Oils, coolant t organi'c._bt,venl_s, e'ntl_ri til cltp solLJIiOnS

,, - - iii . I I iiiii ii __ [ .... i I _'- i , - ...... i,i, ,III " T-

Plating, Shops ._,,,,, :_ ,, Plating, shop,,ri nsewa l_rc,,.,.,spent,.pta t'il?g sol utions, sol verll,;...... " '- li I Jl -- Ililll I I IIIII _..J III I T- [ ?---TC c:::::---
ii

ii l::xperimenlal Circuit Board Metal contaminatecl ,:_c'ldsolkzt(gqs, socliur,, hydroxicle, solvents,
Facility ,,, ". " ,.' '

I ........................... '".....--'...............................-.........Plastic Shops Plastic rnorlorrler_'alh¢l.solveri_l's in sludges, epoxy reg.,Ins,solvenl,;,

isocya na Lel:..flas1:ic, d'ii_I'y( ph thalate
- , ,,, ...... : rl I'_111I --- I I ,,, I , ,1 , ,, 1 ....... ___

I I I I I I iiiii II I I

Photocherrlic,:ll ancl Photocllem.,c_ils,._pvntKodak pholo solutiorls, dicl'irornille black
'I

Reprocluctiorl Xerox toilet , ,:,_ _•'T-" ........ I I II --- i i i III ILlJJ [ I ]I I I l,I II1__

5alvaq_-!Operations Recy_:la'l'_leoii'f'ro'r, rnotor pool, heavy eqtllt._n_ent, _ll(I vacuum
" ' I_" S _ % ' I1'

ti)umt),J ,_ol,vbots
i : ...... _ i _:.,_, ul __ I_ ii l _i i ',I _. ill .... llll i fill ,: ........ , .|I : __ ._ ml,,L. • -

, '* %,

Biomeclical ancl Geilerifrla'bor_l.ory cllemlcals, _,l:)enlsolutions corlt,:_inlllg

Environmental Science5 .tar,c:in'og0rJ,,;,organic _olvents, acl(ls, _.Jl'i
.... i i iii , I I i - • I !, I

Special Mat.erials Operations Sol_,.eht_,,VdCU_m i)urnp oils, laboratory chelnic_l._,
li i I _ I I i i/li i iii I __ - i --- III ---- ': ---:

Nuclear Chemistry ,.' ,, Cd_stics, organic solvel_tf,, aclcl wasles, o_l/,,olvent n_xlure,.;
]L z, __ ,

II IIIIII J .... i i I , • '= _L ._
,.:. .-- .... : --w,u-u-- :: .... : : :: ,l,,.,.m

Experirrler_tal Ptly,si'Cf, ', " ,,, .Ael'd cleantrlg soll..itlons, c,:.lusticsc_lullc_n,,,,:,olv{,,nls,wasle o11,pla,:,llc
,' ,," ', ,'l,,r'esin/sol ven ts

_t' --_-]_ - i III : li Illll li |U__ I I I li Illl .... [ -- [ 'llll
_I,ImIllilllNli_ _"

' ' ,' Oils,,;olvenlc, !,olvent-coI_tamil_al.eclr_nsewaters, n_etdl-cor_l,/Ir_ln!)Laser Facllitles, '. . . .. ,,
',, ,' .' ' aclueouswastes

, _ ---I_ IILglM . I | I I _ I Z_ Illl II I I ,.llll_Nl_--, .:,

Laser Isol_ope,Pgcilitie':,,."- Laser clye solutlo,',s, ucicl solution,_, solvents
........ _ . _ :__ i i _ iiii i ii

Hazarcl_, co,r_l,rol A:h_ttytlCal Aclci berylli_rn solullr.u_, sulvel_ b_,_,/ll.u_,_!._,lullc_l_

Lab.o.ratory "...
II I. i ---- __,,' ......... ""II "'"'_ _ _**'_

1

l., , '

.(.tlern,ls!ry ancll'_lal.erials Oils, non-chlorlr_ated solvent!i, cl_l(_rlr_dled _,olve_I.-,,_nlxe(I
' Science's lal)oratory cllertlicals

i_ -- i III I I III I .... 1 : ........... I_ '- ____ -- ..... III ...............

Macjl:_e[ICELISIOn ErlercJy Chlorinatecl solvents, or clanlc rl_ernical,,, ollq, ,icl(:ls
. . '._ ,i -tL IIIpl 1 __ - ---" i iiiiii lt ...... __ -_111111_ :zL:L :- - i - 7----: ....

Lasor Is(_topeSeparation D-38 contarnlnalecl solicl wa!;tu:,
(LIS) Low Specific Achvlty
(LSA) Wasl,,s

i li iii i i i i Iii ,,ill, __ I

Bion_eclical Animal Carcasses Mice, rats, halllsters, rabbits
l__ II .. I III I I I' II Illl li ---- ,..._._

Cla:,slfiecl rqon-Toxlc Paper, plastic cover sl_eel.s, tilm negatives
Incinerable Solicl Wasles

JU__ .J" I " -- : I 1 I li I II Illl I : _ --'-- .... III • II I

LSASoliclWastes Drurnsancl7Aboxesofclrylds._,l ycoml_a_l,l.>l¢:',LSAl,',(t.o,l(:llve
(t.abora tory-wicle) waste

_ __T:-- . _ _III_-- __ I li IIIlI .... il : 1....

Source' tteckman, 1984b.
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have been at oi' less than I,he STLC. Gravel was analyzecl tor explosives (I-IMX, RDX, and TNT), and

levels were found to be consistently below l ppm, These wastes also contain raclioactlve

constituents froth uranium, Soil ancl groundwater beneath and adjacent to the firing tables may
ii

have been contaminatecl by hazardous leachates, After each test, th_ _,!rlng table is wetted down for

dust suppression, 1'Ills clust suppression water, as well as any pf,_c,lpt_a\ion or runoff from adjacent
, illll i,

areas, percolates through the firing table and debris, The_e wat'er',i":are not collected (see
' i ii i I

i,,,..,,,_....-....,._,._,_,',_,-_,,_,_,_, , , ,
llll_ tll_l It4i I I 1414t

Wastewater discharged to lagoons from five buildi_'si'co0i!atns"s'£_all,,.,,, , amounts of F-II_solids, which

are filtered through fabric filters from the wastewate_'s'," ,TJi_,,fti_redsludge is then destroyed in burn

pitsbyopen burning, Contamination of soil u'n_er,the,.,,,, b,_r,,n,,plt has occurred with high explosivesi J t,

con_tituents (see Finding 4,5,2,3,12), , , .... ,, ,,,,
# i' ,_ t_1 Jl ,ot

ii I I.

I' II , _1

A hazarclous waste storage area is,?perat_ ir{'iRe General Services Area (GSA), Wastes are
'_ _1 I _ i, _

periodically shipped from the storage a,r@Flil:oth_,t_laln Site (B-612)for further processing,
iii i i i il_li Illll

"'_e fOr,,the thermal destruction of explosive wastes andThree open burn pits ar_,_' d";,'

explosives-contaminated trash by _'e burning Explosive wastes include sludges generated from

five on-site wastewattl.r ,_;lariftcatiol_,system5 and explosive-contaminated wastes from bath the Main

Site ancl Site 300 buildings, 'qon,t'_lmlnation with high explosives constituents of ,soil ur_der tt_e burn

pits has occLirred},s_e,,,, ,,'Finding,. i3,.2',4,3,3),

Waste Ac ct.nt_UIat io'/1,,_'re@g

The fact that,;both t[_e Livermore Site and Site 300 are characterized by a large number of sources

g.e'.ne'ra,tiog rel_t,i:_ely srnall quantities of hazardous wastes, has resulted in tile need for numerous

'w_gte.accumulation areas (WAAs) at both sites, Waste accumulation areas are designated places

wi_er'e.wa,stes are temporarily accumulated prior to pickup and transportation to the 612 storage

facility for long-term storage prior to treatment at on-site or off-sitefacilities, At Site300, wastes

from WAAs are taken to the storage area and then transported to B-612 at the Main Site. Each

waste accumulation area servesa building or a group of buildings, These areas accumulate not only

hazardous wastes, but also radioactive and mixed wastes, Most waste accumulation areas at both

the Main Site and Site 300 are perrnanent, although their use and type of wastes accumulated will

vary according to program activity, Table 4-4 lists tile waste accumulation areas for the Main Site.



TABLE 4-4

WASTE ACCUMULATION AREAS,

MAIN SITE AND AIRPORT ,,",.
LLNL-LIVERMORE, CALIFORNIA " "

'11 '

'_ ' .:.i_i... ,.Waste Accumulation Building(s) Served'."',.

Area
" • ° ..'',

I"1 ' . III

i 002 '".,Ai[,IbO_,t.....

[ 113 .'.,. "1;_3"'.,....ll , i", . .

I 131 , ' :,-'1'2'L131
" 141 ' ... 141

141 -StorageTanks_6).. .".... '-," 141

151 ' • ....... " 151
J,

- ' ,' 151151 Tanks i2) . ',..

16i', '",. "..' .,,. 161

i"."1'09 , "', . .

"' 2i'2 iii:, 212i' ',
4.

" ' 2_'2.7.."-" 227,222,223

231 - Eas{ 231,232,233,234,235

,'i"". 231,.."_ntral 231,232,233,234, 235

ii. .......,," "' '_",_'Z_:f- Tanks 231 232,233,234,235, . .., l ____
, ,

',_' ." " 241 241 243
, ,. _

_ *.._

'-: .. . ..' 253 253
.. "'1 Lt .,_,,, ,. ----• % L _ n nii| iii

'" "' '_' "" 254 254
..., '• _.-_ ,,,.j

'. "..- ........ ' 255 255

•", "' 2"',, 281 281

,';' ,'.'. ,.' " 292 2920 .

" ': 292- North 292
' i i

' I

• 298 298
i i ii

298- Tank 298
i i i i

321 -South 321
i

321 - East 321
i ii i

322-Tanks 322.
i

331 - Sorting 331
i.. ii

331 -Pickup 331
i inl
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TABLE4-4
WASTE ACCUMULATION AREAS,
MAIN SITE AND AIRPORT
LLNL- LIVERMORE, CALIFORNIA "

', _,,' PAGE TWO

Waste Accumulation
Area Buil di ng(6),Served',,. ',,

II I" I'i ' I

332-Tanks "', _"a.3_._."
I

361 ,.... 36,_:.,
I| I 1. * , i " I # __

'', .403 '
• , o , ., ..

i I i

". .'," 404
404 ,,

411 ,",, 411
t . 't

418 ,.. ". ' ..... 418
I i "1 ii

i '°

431 ".", ", 431
., .. , t

M * HI I

i*'".,. ' i 436436: '''4 %l

II "q %1 III III I

438(u_fi_a'i_'."',,. 438
/,, 442'.:'",, 442

'i" _t "'" ,'l

ii °i 'I iiiii ii

s13",'" s13
_' °, Mo_

, "-, 518 (uyiofficial) 518
,l, 4. i'LI ' Iq

, °

,: "i:" .:.-,., 691 691,'.' .,', ,, ,,., , .,.,, ,
4 '4' °

• ''i,

.... ,.. ,_ e' DOE Survey team.

t

::.. _'-,,
' o ".1,: I

• , _ ,, ,
• . ,r .

. , ,

, ,,
, •

,f
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Both California and USEPA regulations allow the accumulation of hazardous waste, without a RCRA

permit, in temporary accumulation areas for periods up to 90 days. The basic requirements are that

incompatible wastes be ,separated and that ali containers holding hazardous wastes be labeled as
i

hazardous waste containers. The accumulation start date must b_'f_oted, and wastes cannot be

. accumulated for longer than 90 days. Adherence to permittec_._torecje area requirements such as
|

I impermeable surfaces and spill containment capacity is not re_.u.i,red, tqb_ver, these measures aregood management practice in any area storing hazardous w'a_s'te.
t' ,i . _ °. .,

Waste Generation and Transportation Procedures ,: ,. ,. ,..., , , °,

4

' ', -. ,

J In laboratories, hazardous, rad'0active, and mlx'_d, waste.i"_,cids; caustics; and solvents are usually

initially accumulated in small containers, (_,:'g.,._J-g'a'iloh.c.ar[_oys). Dry wastes containing radioactive
• .... o.,

constituents are segregated in separate.,contgi_'er, s linea with plastic bags(Heckman 1984b) lt is ;'

considered ttne gen_.rator's respons!,bi!ity.td'.,know,"'the contents of each waste containerl The

building's health and safety coordin_t_'r',s, re_;_:Snsible for ensuring that wastes placed in waste

?g;edaccumulation areas are properl . 'a.ck0 '.°._nd labeled at the point of origin. In the waste

accumulation area, solid was'te¢'e,re c'olle¢.ted in removable top barrels. Liquids such as cutting oils

are collected in non-removeable-h'ee'._,drums.
I,

e

On-site transporta.t_gn _f,.'W,_ste{,.'from the waste accumulation areas to the 612storage yard is

handled by LLNL'H'_za_dousWe:_'teManagement(HWM) personnel. Pallets of waste are transported
' . , .' '.1,

on a flatbed truck',,_The' no r_'al pickup run is made each Thursday.

Prior t.O,t'ile vv,_kly pickup, the Health and Safety Technician who is responsible for a waste' . .' ., ,j

accu.m.ulat.io._:._.rea (WAA).prepares a listof containers to be picked up at each area, and requests

14_l_Ato:pickt_r_;m up. This list is used Uv the HWM technician accompanying the truck driver on tFne

"pi,ckup, to identify those containers to be picked up. When containers are loaded on the truck, the

represent@tive of HWM checks the load from the WAA before the truck leaves.

Once pickups have been made and the wastes delivered to 612, procedures specify that the HWM

technician who went on the waste pickup run ensure that ali the waste containers are properly

logged, marked, segregated, and moved to the location where they will be handled. In practice,

pallets of wastes are unloaded into the receiving area and segregated as time permits. It is also the

technician's responsibility to notify the responsible Health and bafety Technician of any problems

encountered during the waste pickup run.
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Underground, Sl:orage Tanks- Retention Tanks
,,

LLNL does not discharge process wastewaters containing hazardous substances or radioactive
0

constituents to surfacewaters. Wastewaters that contain hazardou_'._r radioactive constituents are

discharged to temporary holding (retention) tanks, most of whicb'a're'kJ_derground tanks, Full tanks

are sampled and analyzed for constituents such as pH, meta lst,aod radi'_ive constituents. If the

concentrations are below regulatory limits, tl_e (:ontents a're"di_l:iarged to the Livermore Sanitary

Wastewater System. If concentrations are above limits, th_.c,'6'r_{'e'nt_'Cvillusually be treated at the

B-514 Liquid/Wastewater Treatment Facility. Retenti_:_'itan,k.s are"u_ually paired so that when one is

, ,'' . d,_full and waiting for disposal, the second tank is used "'.i"-"., "

'",. ',,ii..,,• ,.

Most retention tanks receive wastewaters,brom, t.ab:o,,a'tQrysinks and floor drains where hazardous

-_ and/or radioactive substances are handle_: D'rai'h_ ancJ;_nks from photolabs and machine shops are

, also usually connected to retention,._cqnks.', il_,is L'L'N"Lpolicy that the sinks connected to retention

tanks are not to be used for disposat..o_.'_"cqncehl;'_atedwastes containing hazardous or radioactive

constituents (e.g., acids, uraniunl',..et_.._t,_i:HSw.'ever, dilute rinsewaters containing hazardous wastes

and/or radionuclides are discl4ar._ed tb._._t.ention tanks.
._''o% °..o, °

".. 'o

Acid rinse water and,.tank content4..from the 322 Plating Shop and the 325 and 291 Ion Exchange

wastewaters are rc_,tinet_."'_r_ans_'#rted by commercial vendors to off-site facilities for treatment.

Arrangements are..f_ade by HM_iM. These tanks receive large volumes of concentrated wastewaters,
.' ,' J "a

which cannot be.t_'e,a'l_eda_:'_-site liquid waste treatment facilities.
'" I" ,'°

Both Sect,]'on9'0_2_of RCRA and California law (Cortege Bill) require that ali underground storage

tanks and"s_4r_ps containing "regulated" substances or petroleum products must be registered with
. ,.. , , ° _,,

the.';_{ate. Cal'i_rnia law requires leak testing of ali existing underground tanks without leak

_et:ectjon. LLNL has performed the required leak testing, since most tanks do not have leak

dete(:tio'n,capability, and has taken out of service or repaired those tanks that did not pass the test.

New tanks are built with leak detection. Table 4-5 givesa list of tanks and sumps at the Main Site

and Site 300, both registered and nonregistered(Henry, 1986). The table describes tank capacities,

design, construction material, material stored, and capacities.

612 Facilities

Radioactive and nonradioactive hazardous wastes are received at the 612 yard from throughout the

Main Site and Site 300. Most wastes are received on Thursdays during the weekly waste pickup run.

I,
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Wastes are received at the southwest corner, where pallets are unloaded from the truck into a Waste

staging area that is partially bermed. The incoming wastes are then '.:orted by categories as follows:

i

1 Oxidizers (including perchloric and nitric acids) ,' ',, 0,

, Acids ..... _'2
,,

3. Caustics .,.. ,.,,

4, Flammable liquid solvents ' ' '

q 5 q Outdated ether , ..
I, ,.,, , ", ',

6. Alkali metals .. ' .,.'
. _. ,

7. Flammable solids ' , .'".'"."':'

8. PCB-contaminated oil and equipmen'[._ ',., . ,.;
", '. %'

9. Radioactive wastes ," .... ....,. '

10. Unknown chemical waste ".i'". ' '.i.",

11, Solids ,".,, . ,", ."'

12. kabpack wastes -further sep.a_'ted in_(_:_azard class.

.J,

Wastes are sorted so that in_i,,vhdjJal_:a.t'egories are physically separated from each other. Reactive
'__. "', "'t"

chemicals, including oxidizers, odl:d'_ted ethers, alkalis, flammable solids, acids, caustics, and some
°'. ,

flammable solvents, F.re. stored in°,individual cells in a reinforced concrete building(614). Other
,, '% o, j'

wastes are stored ir_.;thdy.ai_tby,'_egory. Waste storage areas arebermed to provide containment,
,'" ," "_'4 _*,r' , _i_

although berms, al:_ ng.t alwa_/s,_'omplete.
', , .' .,,'

,. Q-

: Construct.iode!,a n_vv.'_',az'ardous waste storage facility was completed early in 1987. ll,is facility will, .i , •

be use,d",f'or .St_g".r_ge.of'nonradioactive hazardous wastes prior to Shipment to off-site commercial

facilit es..r_e existing 612 yard will continue to be used for waste receiving and staging and for
, ,.., '_ _ "',.,

i

Id'ng-term storaej_ of mixed wastes,
° ,

•
• ,

612 I'n¢i.it_rator
d

The hazardous waste incinerator and associated storage area is located within the 612 Solid Waste

Handling Area. The incinerator isa dual-chamber type including an ignition chamber, combustion

chamber, mechanical waste charging system, and liquid waste injection system. Initial combustion of

waste occurs in the ignition chamber. By-products from the ignition chamber flow to the

i combustion chamber where combustion is completed.. Nonhazardous waste generated from
biomedical research activities consisting of animal carcasses, paper and plastic laboratory wastes, and

classified paper film and microfiche are ncinerated. Hazardous wastes consisting primarily of

4,-38
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solvents contained in scintillation vials are also incinerated, Table 4-6 describes the types of wastes

incinerated according to sources,

The storage area for the incinerator is located adjacent to the incin_&tor inside a fenced area within
, ',

the 612 complex. LLNL has applied for a RCRA Part B permit for tl_e'ir_:iberator. Atrial burn plan has

also been submitted ...... '",i'",
. i

Liquid_ Waste Treatment Plant "'" "" ""...... ""'514

,s,,.,, %. ",

The Building 514 area is used to treat large-volume, Io,W,:lieyel.l,lquld wastes collected primarily from
, I , i*

retention tanks. These treated aqueous wast'e"s.treaNs.'_an be defined as a characteristic waste
_. '% , '0'

(corrosive, reactive, ignitible, EPtoxic) that maybe_'._l_aminated with radionuclides, metals, coolant
, f,,....

oils, and may require oxidation or pH adl._stme_,,, Table 4-7 describes the characteristics and origins

of wastes normally treated at B-514, _s.de_¢,rlbed ih't'_e 1985 LLNL Hazardous Waste Operation Plan,
%% o. •

t , , , , e *l" "*'' r '1_._1%.'!"*',, , , , , , , ,

Capacity at the 514 facility is Ilmlt'ed,.sQ,{_y;stp.rtonty is given to wastewater containing radionuclides,

since off-site commercial fac_i_:'.ile_are*:r_,_l:.,usedfor treatment of such wastes. Nonradioactive wastes

are treated as capacity is aval lable. *_, '.,,
"' %m'

J,
e' * *

', i"% ' '*., j

The treatment scheme ur_'p_er_ki_'e to oxidize metals at acidic pH, alkaline precipitation of metals,
. , '_% .## _:3_,;, ,*

and filtration tb_'oQgh.a Dorr'-_iver filter to remove precipitates, Filtrate from the Dorr-Oliver filter

is held in a tank ,at?_.,an toaly._d determine if it meets the limits prior to discharge to the sanitary

system. If,sa'nlt.ary d_r_f_a:rcjelimits are not met, the filtrate is retreated.
, ,

i ' '_' q _.._,

Dorr,:.Oliv'er, stq,dge containing radioactive constituents formerly went to the Nevada Test Site (NTS),

A'{,,t_is, fJme a[l'_ludges are being stored at 612, since the sludge sometimes fails the TTLC test and

""t.l_er_iore is classified as a California hazardous waste. New NTS waste acceptance criteria prohibit

the acc_p.tance of hazardous wastes; therefore, Dorr-Oliver sludge can no longer be shipped to NTS.

LLNL has developed a conceptual design for a "Decontamination and Waste Treatment Facility"

(DWTF) to replace the 514 Liquid Waste Treatment Facility as well as the existing decontamination

facility (used for radioactive decontamination) and other facilities used for solidifying oils and

wastewaters containing radioactive constituents. The DWTF would also treat virtually ali hazardous

wastes now shipped off-site to commercial facilities.

4-39

I



TABLE 4-6

ORIGINS OF INCINERATED WASTES

LAWRENCE LIVERMORE NATIONAL LABOR_T, ORY
LIVERMORE, CALIFORNIA ' " i

i i lli,i,.,,i i i ii , _ , • , la. i,

Waste Source Waste Ma{e'/_gl'Pro,du,¢ed
I I I III I I I I . II I

Hazards Control CarcinogenscAqueous,,, . Waste
Jll II II III I II I "t ii I ---- II

Calibration Standards Solven s ".,, ':.
i i i i I i ,11 ii i' i

M edic al Biol6_jl c,al'Wa stes .:'
ii i iii 1 '" '*ii.., "l iii

Trailer parks/Tube banks __cintilla,1;]'o'_'_/i'als'(plastic)

Materials Fabrication shop ...... i IIiiiI i

i i, iii, i i,,1 I1"m'' , i t* *? Ill t "lt ,11 i , iii ii i

Main Laboratory '.. |.Car_no_n_{ Dquld, Dye Waste
, , "r ,, "|.."1 .

i

Tumor Laboratory ". "'. ] Car'd,_ogenic Waste
' 1" ' ' '1, , IIII I I I

Animal Toxicology ",,.':",,,,,. ' 1.t:ycinogenic. Waste
i 1 "1 i

Health Effects L'a.t_oi,_t'or'y"".'"'.I Solvents, Carcinogenic Waste
, . "', . .i',:'"'_ "i .......

• ', ,, ,.Nuc ear Chem,lstr,y ":, '", / So vents
'4111 I I_11ii '' i _1 / I II I

't% 't.
'o

Source: [.[.Nk, 198g",.
e' ".

', , -% ,,.11,,

" " ,/%1
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TABLE 4-7

WASTEWATERS TREATED AT 514

LAWRENCE LIVERMORE NATIONAL LABORATORY- LIVE_.MORE, CALIFORNIA

,i,_,,. _, 14

ADMINISTRATION ",, :',,,

,' ,' ,' . Typical
Source Description Tr_a_..m'e_,,,_ '. ", Contaminants

I I I ....... i,, I'1 III I I

419 Contaminated rinsewater Chemical tre_tm_r_t.filtrat, i_n/released to *

' sewer-sludg'e.slo, I'idiq _d.a,nd handled as amixed waste ,, o ,'
i _ . i ' ii lli_ i 4 i i

612 T'ransur'anic ('@RU)Facility " Chemi_:al,'t_eatmed'_flltration/released to *
sewer-sludg'e'.s,91id'il_1edand handled as a

"m'&ea :wa_t'_, ',"_.,i,, , . ,i| ., o., illl , ,, , ,

ENGINEERING • ' , "..
o' 4,, ".

131 Rinsewater from retention N_l"m.ailyre['eaSed to sewer itreated if it _......
•tank " .,¢lo,e_.'qot.meet sewer limits). No tritiumii J '' | ,, |w ii

291 (_ooli ng tower bleed-off '., _'i_,[nally'released to sewer (treatecl if it *
,', " ddei"n,ot meet sewer limits).

l ,111111.11.,II II I I II I II IIII I II

321 Rinsewater from re,ter?,tldn,,i,:, 'Chemical treatment-filtration/released to' *
tank "%,"., '" _,_e,wer-sludge solidified and handled as a No metals

,i,j ,,%-. ,, "rhixed waste."

322 Dilute rinsew'ater """" Normally released 'to sewer (treated if it *
,.'... .. does not meet sewer limits). TDS, Norm
' , ' " total° % , ,

• " " " "" identifiable
" " , ,-," chlorinated

" '" ."" hydrocarbons• ' ,," , °" ..

.......... , , '.,'" , , (TICH)

325 .Ccd.Jjng t'o_'_e_;bt'eed-off Normally re]'ea;ed to sewer (treated if it *

,..,.,.rHEMIS#:_v_i: ;_, , ,,, does not me,,,etsewer limits), No met.als

222 Rrn_ewa:t-e-r from rete'nl_ion Normally released "to sewer (treated i{"it * ....
,. ',i' '.. ta'hki",,, does not meet sew,er I mits).

" .,228' ' Rinse_ater from ret'ention Norm'ally released to sewer (treated if it *
" " .' tank does not meet sewer limits).

i 'J' ' i_ i i ii ii II i iiii ii

23T'. Acid wastes Ch"emical treatment-f'iltration/released to *
, sewer-sludge solidified and handled as a TICH, Ag, Be,

"mi xed waste." W, Y, & Hf

' 231' Rinsewal_er from retention' Normally reieased to sewer itreated if it *
lank does not meet sewer limits). TICH, Ag, Be,

W, Y, & Hf

241 Rinsewater from're'iention Normally released" to sewer (treated ii'it *'Be
.. tank does not meet sewer lim!ts). No tritium

332'" Rinsewate'r from'retention' Normally released to sewer (treated if it *
,, t,ank' , does not meet sewer I.imits). ....



TABLE 4-7
WASTEWATERS TREATED AT 514
LAWRENCE LIVERMORE NATIONAL LABORATORY

,*

PAGE TWO _.,,

BIOMEDICAL '".... : _'
....... *''1i I .... li m

Source Description Treatme_tt r '",i ," Typical,.., , Contaminants
, , _ ,

II I II II I ' I I' _ ' _ "

362 Rinsewater from retention C_hemcal treatment'-fjl_r.a_rorT/Teleased to *
tank sewer-sludge so.lidifie(J'alnd handled as a

"mixed '" "
i 't'wast,e,,,,, ' ,.,

....365 RinSewater from retention Chemical tre,it_erjt-.fi{_:ration/released to *
tank sewer-sJ4J,dgesOI.i'dj,fiedand handled as a

"mixecrw,;_ste," '..",,,
377 Rinsewat'e'r f'rom r'etention Che.mi¢.al t_r'eat.men_'-'filtration/releas'e_d'to * ' '

tank seV_er,_J.ucfg_:s,oi)'_lified and handled as a

......... , _,'nlxed._.aste.PHYSICS "', '.'.'. ', _"'
ii • II iiiii

]94 Rinsewater from retention".' Norrnarly,released to sewer (treated if it *
...... _l._e,sn6tcneet sewer limits). No tritiumtank .....,, .. . ,,,'L -.. , .........

212 Rinsewater from retenti.on, Norm,_ly released to sewer (treated i? ii *"'
tank _es not meet sewer limits). No metals

I,I . ii i ii

292' Rinsewater from ret'#n_io,n .Chemical treatment-filtration/released to *
tank "-, "', s_wer-sludge solidified and handled as a No tritium

'" "' "m"xe '_,u, '%, waste."• ,,,, ,, , ,

LASERS ,.",. .,.
i *_1 I ' I I

i75 Rinsewal:;er fr()r_'r_,ten,t'[ol_ Normally released to sewer (treated if it *
tank ,." .." does not meet sewer limits)., No tritiumI f II 'l _" I I II I II

298 Rinsew.ater .f_om retet_tion Normally released to sewer (treated if it *
* _ " °" '*',tanR,. ,., .'.,.' ... does not meet sewer limits). TICH, Be & Aq_

DEFENSESY'STEMS;I ",.." .'i."

151 "Bi'_se'water f.rgm retention Normally re lea'sed tO sewer (treated if it
,. "tanE_" . does not meet sewer limits). No metals

251 " .R_qs'e'_'/val:e#from retention Normally released to sewe'r (trea':{ed if it *
.... tanJ_'.., does not meet sewer limits). No metals
"' ".,:' No tritium

o, , i

.A,TA ."/

Chemical treatment-_tration/released to "#--'--'--"---

sewer-sludge solidified and handled as a No rad
'mixed waste." ---.---.-,--.-

Source' LLNL, 1985c.
*These waste streams, if hazardous, are either corrosive, E,Ptox.ic, or radioactive. The metals
contaminants are copper, chromium, nickel, zinc; alpha, beta, and tritium are [he radioactive
components; pH is out of limits for d scharge to the sewer unless otherwise noted.

Ag Silver TICH - Total Identified Chlor nated Hydrocarbons
Be Beryllium W - Tungsten
Hf Hafnium Y - Yttrium
TDS Total Dissoived Solids
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The DWTF will consist of new buildings, facilities, and equipment, including a liquid waste process

building, decontamination and solid waste processing and packaging building, rotary kiln

incinerator with enclosure, solid waste receiving and classification building, and a uranium burn pan
, i '

with enclosure. Construction of the facility isexpected to be co_!eted by 1991, assuming that
, ',

funding is provided in1987. The DOE published in the Federal Fl,_st.e_,on March 18,1987, anotice
"-! J .,.9 '*, a

that DOE Intends to prepare an Environmental Impact Statement; (EIS) 'to,'assess the environmental

effects of constructing and operating the DWTF, ""'""' '" ",_ 41' p_ .

RCRA Permits ,/,, ....

,, ,,•
' ** ' '

RCRA Part R permit applications have been sut_l_.:ted f'6_'.'i_J3eMain Site and Site 300. The permit

application for the Main Site describes the f,aFFowin_j_a_.rdous waste management facilities'

J,, J '%

*** _', *"%,' 't,.

1. Building 514 Liquid Waste [_ispo'Sai' " "
*% ,, •

* ',e"2. 612 Building ., _,.,,.,
L. ,.,, i % '*,o,

e e "o ", *_al

3. 614 Storage Building '.... ,_.,.,,,,; ,.

4, 623 Waste Gas Stor ,_aciii :",.,.
• , -, tq

5. 625 PCBStorage Facility ",, ',,,,
, "'%,,

6. 321 Ion Excl3aoge Plants ,.
,, "4

7 612 Storage Yal'd" " ""
' ,_ _ .4,.'t _ '*'" "' "4 :,,

8. 612 Ir_ci_rator ",,-_'"

,..., ..!;.
RCRA PartB"permi_'a'j_'t_ations..,,". _, were not made for the 513Solidification Facility, where mixed
wastes,,c'c_tair_i,_ listed hazardous waste (chlorinated solvents, oils) and characteristic hazardous

waste (reactive uranium, corrosives, etc.) are solidified.

"L£N.L,fi.led a revised RCRA Part A permit for Site 300, The revised Part A application included

1, Three open burn pits

2. Pit 1 and 7landfills

3. A container storage area

The original PartA application included five wastewater treatment systems that generate a listed

RCRAwaste. These were deleted, since the clarifiersgenerate but do not treat RCRA wastes and

therefore are not RCRA facilities.



Five surface impoundments were listed on the original Part A permit application, These

impoundments were deleted when analytical results showed that they did not receive RCRA-listed or

characteristicwa_,tes, Drywellsorigtnally used for the disposal of wastewaters were deleted, since

they were permanently closed and abandoned with the approval o_,the California Regional Water

Quality Board. (See Finding 4,5,2,3, 15 for further details,) ..... :,

The Site 300 RCRA Part B permit application was submitted .f&r'tth_ two landfills and for the container

storage area, Part B applications were not flied for the,_u.r.'i_,_1{'slS_cause final standards under

40 CFR264 were not yet established by the EPA. Cur_e[n'_ly,t,he bL]'rr%:pitsare operating under interim
* , , ', *,,.

status, as are the landfills and container storage area..Fa.na.RCRA permits have not been ssued for
',, _ 4, _

li any LLNL facilities. " '":: ''::'..,'

',l i4.1 1.2 Radioactive Waste '. ' .

DOE Order5480.2 defines radioactive "._as,te' '"as,.'solid or fluid materials of no value containing

radioactivity; discarded items s'O.eh,a£ c]o{hi'_g, containers, equipment, rubble, residues or soils

contaminated with radioacti'v_,ty_ or '_,_.i'ls,rubble, equipment, or other items containing induced• ,_"% ',,e,_

radioactivity, such that the levelse_'eed safe limits for unconditional release. Numerical limits are

not specified in the DOE.definition, At LLNL ali waste that is exposed to radioactive material or to a

system exposed to,_._qdi()_ct'i.v_ity.,'_'_'nsideredradioactive and is analyzed before a decision is made

regarding dispqsal.:' " .,.
. ' 'i,",,,'°

, ,, , .

LLNL handte_"most'l_,,_.,q.e'vel radioactive wastes within the haTardous waste management system.
/' ,'_" ' ° _0 ". .'

WAAs bie';us._a,{.o,r.both" radioactive and hazardous waste. Radioactive wastes are trar,sportecl to the
', ',_, r _*_,, _,_,_'

B-612 Haza.rd'o.usWaste Storage Facility by hazardous waste management personnel for processing
, ' ,, ,, ' , '*,

a4d";_t_r.age I_r_6r to shipment to off-site DOE facilities. The retention tank system receives

Wa'st,eWater containing both radioactive and/or hazardous constituents, which are subsequently

treat_ed'.at, the B-5141iquid waste treatment plant. Certain radioactive wastes such as scintillation

vials, solvents, and biological wastes are incinerated at the B-624 incinerator in the hazardous waste

management area. The facilities and procedures described in Section 4.1.1.1also generally apply to

rad ioacti ve wastes

LLNL generates 500 to 1,000 m3 of solid radioactive waste/year, This waste is primarily experimental

apparatus, disposable clothing, wipes, and building equipment,
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4
I

Most solid radioactlve waste not containing hazardous wastes Is co!_pacted at 612, then

containerized and shipped for burial to the Nevada rest SIte(NTS), NT5 has recently promulgated

Waste Acceptance Criteria that prohibit acceptance of radioactive wastes containing hazardous
,4

constituents (i,e,, mixed wastes), As a result, certain wastes forme;r.l_, shipped to the NTS, such as

Dorr-OIIver filter cake and listed wastes (e,g, solvent, oils solldifteld, _t;{}uilding 514) are now being
9

'4, O,,

stored on-slte ...... _ ,,, ',
" _ • ' 4 ', 0'

_' 4,% _, ,_ a,

Planne d environmental releases of radioactivity from soll'd,,'_,_'_'t'e_li:'LLNL occurs only from the
i, or '_,

incineration at the B-624 incinerator of animals injeqt_'with tritl_r_'and sdntlllation vials. Airborne, I 11 illl

releases are limited to 0.50 Q/day, with the limit atta he'd Ny.H._!t,ing the total radioactive content of

the wastes incinerated, Wastes are characterizO'd 'far rad[o._;,tive constituents prior to incineration,'l. I _

4la' Q' " "' _q_8 ",,

Liquid radioactive wastes are pro_:essefl,,by soJte.l.f_catlon, precipitation/filtratlon, incineration, or

evaporation. Approximately 500,0Q(lto"700.,.000'lit_rs of radioactive liquid waste are generated

yearly, These wastes vary in toxicity _r ,_,Jow-'ta_el tritiated water (less than 10-2 uCi/ml) to highly

contaminated plutonium-239 ac_d_ (.as._i_.h'a_;_ mCi/ml). Most liquid waste is wastewater generated

in decont,_mination operat1'o_, on".:¢q_!ipment, retention tanks receiving wastewater from
_._ '_, ',, ._

, ' I_ i (

radioactive work areas, and cutti'_g'.flulds from the uranium and beryllium machine shop areas.

Machine shop person_re[.container.i_.e spent cutting fluid in 55-gallon drums. Decontamination and

washdown wastes.,ar# 'p[a_._,_[n, t,i_"ff_s_for transport to the 514 Liquid Waste Treatment Facility, Small

quantities of Ilqa[d w!._stes r_s#ft from biomedical studies with radioisotopes and sample counting

solutions (liquid s,c:i,Dtlill'at!o'n)',which are mixed wastes; radioanalyses work at the chemistry buildings

(151 222,2_5Tr'.331,3_2),,.,and decontamination solutions such astrlchloroethylene and Freons.

Table4-8des_ribes radioactive waste sources by program area, types, quantities, and methods of

tr_,a't_nt, stoiacj'e, or disposal.
" ' .' ,_'

Decorrimlssioning Livermore Pool-Type Reactor
and Ro'taZlng Target Neutron Source (RTNS) Shutdown

The Livermore pool-type reactor is being decommissioned in two phases, Under Phase I the reactor

was defueled, with water and liquid wastes removed and processed, Phase li of the

decommissioning plan was original y scheduled to begin in FY 85, after the S-year cooldown period,

but has not yet been started,

4-45

i

_i ....... I_ _I1_ ' . 'li'



4-46

!



4-47



4-48



The reactor would be removed tn four steps, The first and second steps would consist of removal

and demolition operations, Step lwould include placing containment building support and safety

facilities in operation; Installing temporary personnel facilities; and removing experiment gear,
,1

uncontaminated equipment, and accessories. Step Ii would Include_i{_,moval of radioactive material

left In the reactor vessel, the graphite thermal columns, the lead'shi_,l_,s_,.,,,,,,, the core grid support, and

associated hardware, ForSteplll a subcontractor would be bm_ghtlr_"L_',demolsh the reinforcedl

concrete reactor structure and the cooling tower, Ali radlpactiv_ wastes would be packaged and
, • , _ •

processed under the guidance of Hazards Control, Under+3t,_'pllV'reNaining removal and cleanup

work will be completed initiation of removal and d'e_'ol,ition ;plratlons has been deferred due to

-, lack of funding; Site personnel have expressed concer, h,t_at,'._.Q,lure decommissioning will be more

difficult because of attrition of personnel intimately famlH.alr,,with the reactor,
*',.i,a. ,,. * .,+

4 ,,

The RTNSfacilityir, Building 292 is schecfqled't_o'be shu{'down in1987. Ifawarm shutdown is used,
',. '', "',l t,

the vacuum system would be kept oa an'd.N'.fast're_'tart could be accomplished. A cold shutdown+ +i , ' +

', ',+1 '+ ++ +,+

would involve turning off ali power> sm_:'u+ing"_b+system, and sealing the vacuum system so that
. ,i,++ ,+,,. +t ++I"1% +I+'I

there is no throughput. Sor_'e +cker,_a'mJ.hation would be required, which would result in

generation of radioactive " "waste,, If":_i_e..RTNSwere to be decommissioned, costs in the range of'+' '_i+ ' ',.'+

$3 million to $6 million could be t_'c_dl"r_d.

ll' +' •+ , + +.

Transurantc (TRU)Wast+;','"',, ,"',',','"'
_' ," "+i. + ++,

+' .° .,,i_ +

LLNL generat+'+ be._v_e'en.1'_i0and 250 m 3 of TRU wastes per year. Most TRU wastes originate in the

Plutonium'B'Oil.din'g'(;_3_')..'and the Heavy Element Building (251). Very little is generated from the

rest of,_h_i LLN'_aci.l,ities,
'.+ '.i+ ,l"t' +'+ ' ' "_I. _,'

, + o . , ,++

T.I__'&/r_g.teis s+g:_egated from non-TRU waste in accordance with DOE Order 5820.2. Approximately,
•0 '

'9_"per,cent of TRU waste is contaminated by plutonium isotopes 238p!_,239Pu, 240Pu, 241Pu, and 242pu.
,, *_

The 'rem' a,ining TRU waste is contaminated by radionuclides such as 241Am, 237Np, 244Cm, 248Cm,

250Cf, 252Cf, and possibly some fission by-products.

Liquid wastes containing less than 150mg/I plutonium from the Plutonium Facility are solidified at

the decontamination facility (Building 419), Approximately 2 drums/year of solidified TRU waste are

generated, Higher concentration plutonium wastes are either processed for plutonium recovery o,

solidified in glove boxes in Building332, One-gallon paint cans which contain the solidified TRU

waste are then packaged in 55-gallon (17 C galvanized steel) TRU waste drums,
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By volume, contaminated trash is the predominant TRU waste, This consists of solid materials such as

wiping tissues, paper, plastic, chemistry glassware,, ceramics, metals, and small quantities of solidified

metals or sludge. Contaminated 'trash TRU waste packages are sealed in 55-gallon TRU drums.

Approximately 200 to 300 drums/year are produced. ,'"',

°"'*'" "°°1 ".

Objects which, because of size, cannot be packaged in 55-ga14o..n drumsilafe placed into specified
, ..° , •

DOT 7A 4 by4 by 7 foot steel boxes. Larger boxes may b'e"req_)red for some larger equipment.

i Approximately 25 to 40 boxes/year are generated. %' "'"' ".......
°,o' "'%

Jl ,,..,.- ,°, '%"',,

i '' ' ' "o"
' , 0 ,

LLNL established a TRU Waste Certification program"s'o.tlq_t._U wastes could be accepted at the

'Waste Isolation Pilot Plant (WIPP), This pl_'_".was 'sub,mitted May1 1986, and approved on* " ' 0

• ;, ', _t'
%,,October 6, 1986. .- .......... .,, ..

, #,,.°.°,,
, . *, ,., .._

_ °,.

4' '. _'1 r,

'.° , • 'tL,.

Waste Solidification. Radioactive Waste/Mixed, Waste.'., 'i',.,. .'.,.
°o '_i %, ' e•

°L., ,. ,, _;_ ,%

XP,I" 'rfi_'d. r-based liquids are solidified using PortlandVarious radioactive liquid wastd_*,a,r'e,: td Wate

cement with added sodium _$i.£a._e. A¢i.g_ and alkalis are adjusted to a pH range of 6 to 8 prior to,',' %%. ", ,e, I

solidi i_ication, Oil- or solvent-base_ibt_4!ds are solidified with Envirostone. Solidified wastes are then

packaged into drums _t_ sent to N'[S (if radioactive) or WIPP (if TRU) for disposal.
_'. i'-. .," .:"

, _o

% ".t :,_, .

Most liquid was._els,'in_.uding"_{xed wastes, are solidified at the B-513 Solidification Facility. During
i" _ . o i.

the time that th0._dr.0ey .wa's carried out, the Solidification Facility was not operating, since new

equipmer_t_Wa_,beih)Jt__alled. Start-up of the new facility was scheduled for early 1987.
, ° ,_ .

Smaller "amc_i_nts of radioactive liquid wastes are solidified in other facilities. Low-level
, °°, . °,°

pt'uto'r_iu'm-con'tai'ning liquids (<150mgPu/I) are solidified at the 419 Decontamination Facility.

Mbre.concentrated plutonium liquids are solidified in glove boxes in Building 332 or processed to, ,, .

recover','9.[utonium. Ali solidified plutonium wastes are packed in TRU drums. Small quantities of

tritium-contaminated oils are solidified in Building 331.

Liquid radioactive wastes that will be solidified by the new facilities are now being stored at 514 for

periods in excess of 90 days. These wastes include mixed .,wastes such as oils (which are a listed

California waste), chlorinated solvents (listed by USEPA and California as hazardous wastes), and

various acids and alkalis (which are EPtoxic hazardous wastes). The storage area is not permitted as

a hazardous waste storage _--
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Until 1986 ali solidified liquid wastes were shipped to NT5. However, in the future only solidified

mixed wastes (i,e,, radioactive acias), which are hazardous owing to one or more characteristics, will

be sent to NTS, The hazardous characteristic of corrosiveness, etc., is removed by the solidification

process. Once treated so that the hazardous characteristic is rem,_ved, the waste is no longer

considered a hazardous waste, Conversely, oils and solvents, vC/hic[__are listed wastes even after

solidification, are considered hazardous by definition until a del.i.sting p_i_lgn has been applied for
, .,. , o

and granted, They will not be sent to NTS and are now b'el'ng _tored temporarily until a .disposal

option is found or until a delisting application is made and g'_a0"{_a'By'california.

,g,
t ,4 ,,,. '_e

Depleted uranium (D-38) metal turnings were oxi_ize_.'o_':,a uranium burn pan located in
i

Building 231 by Materials Management. The t'ei'ulting '51._l_tgewas solidified by Hazardous Waste

Management. in 514, and the burn pan W,_tew_ter,5"treated,,. . . . at the 514 Liquid Waste Treatment

Facility. In the second quarter of 1986,,.$hebdf'_q pan"{Nas decommissioned. A small quantity of

Uranium turnings was solidified withou.t oxi'cl_&'tion.'t_'both cases the solidified D-38 wa- sent to NTS.

_i %, '0"

• _'''°,, '* _. _'.t.

NTS will continue to accept D-38 t_a_b_'beerl".'oxldized and solidified. 'However, D-38 that has only,. , ..iv
.'J ,.

been solidified will not be ac'¢e.p_edI_y:NTS, because the waste would still be considered hazardous, . ',% ",, D°'
- tq

because of its reactivity. "_. ',.
% "_

,pl

4' •
°". °, ?

' , , '1 "_°, °' .°

Since the decommlgsjonlng, _f_t .h_._,_.burnpan, 63 drums of D-38 had accumulated at Building 514 as of
., ' , '_% ' ,,_"

November 1986.,.".add t.h.e inveb_6ry was increasing at the rate of approximately 1 drum/week. These

uranium turning_'_e:5'tore'd.._nder oil to keep the uranium wastes from spontaneously combusting.

This prope_, ef und"_i_e'd D-38 makes it a reactive hazardous waste• At this time, with the absence
• , . _ • •

of any..u_niulrl':_xidati'on facilities, there are no treatme_;t or disposal options and storage takes
• ,,_' _.- ..,. ,i,e ,_ °

piace...in, a'n.ur_permi'tted., hazardous waste storage facility at 514. The permitting status of this facility
, ... "°,

q_'r)_6L be resoi_d until Californiareceives authorization from EPA to implement the Federal RCRA

'pl.b_a.m for mixed wastes.
. ,.

,

, ,

_4.1.1.3 Mixed Wastes

LLNL generates a variety of mixed wastes, including reactive uranium wastes, corrosives such as acid

and alkalis, EP toxic wastes such as Dorr-Oliver filter cake sludges from the 514Liquid Waste

Treatment Facility, EPA-listed solvents, and California-listed oils.
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Treatment methods used include metal oxidation and precipitation at the 514Liquid Waste

Treatment Facility and solidification, principally at 514, and, to a lesser extent, at generating sources,

Commercial facilities are not used for the treatment or disposal of mlxed wastes.
0

, ,

Solidified mixed wastes and Dorr-Oliver filter cake sludges were_f_rm_ly shipped to NTS as mixed

wastes. The practice ceased in early 1986 when NTS required gene,rators l:Qi:_rtify that wastes sent to

NTS did not 'contain any hazardous constituents, Solidifi.e'd"mixe_ liquid wastes containing listed
, ",_ %%.,° .pd ,, ,. e ,

wastes and Dorr-Oliver filter cake sludges from 514 are belngs,tor, e_ 0n_eflnitely at 612,
,% ',',

California does not have a mixed waste regulatory procjr,.am..'._l'._wever, to retain the authority from

EPAto run the RCRA program, California must it_lemen't.._l,?ixed waste program in 1987. The state
_', _",, _ q ,J ,

is in the process of developing such a progr_m, :,.. ....,,, .,,
J ' i "%

Lack of a mixed waste regulatory prqgr.am" cceates"a g'ray area in the regulation of hazardous wastes.

lt is clear that a hazardous waste with_.'l:_d, ioae_'_e constituents should be treated as a hazardous

waste. However, facilities such ';s.L_Nj,,ka_e.'.'flot been pressed by regulatory agencies to apply for
RCRA PartB permits for mixecj._'waste.,i_'r_atment, storage, and disposal facilities. DOE had until

May of 1987 interpreted statuato_, e_,.. lptions in RCRA for by-product wastes to exempt DOE

facilities ft-ore tile procedural (i.e., permitting, recordkeeping) aspects of RCRA for bv-product wastes
,, ,',:,, ,,, ,'/

and used the techQcal'-t._uire'l_ent of RCRA as a guideline for handling mixed wastes. In.' .

May of 1987 DQ,_'.a'greed wit__A that the DOE regulations would apply to the radioactive portions

of mixed wastes a'ru:f'_CRA,,'_ie_ulations tothe non-radioactive portion of wastes. Thus LLNL will have

to comp y,.with.the'N.._¢edural aspects of RCRA (i.e,, per'._itting) and strictly adhere to the technical

requ i rements _r.Fq [x.ed waste.

• ., ,,
. .o, , ".• o ,

T._e"RCRA Par_"_:'application for LLNL at the Main Site and Site 300 included facilities that manage

"miked.Wastes, such as the 514 Liquid Waste Treatment Facility and Pits l and 7 at Site 300. However,
,,

storage'.aPd solidification facilities for mixed wastes at 514 were not included in the application.

These facilities and any treatment facilities for reactive uranium wastes will have to be considered

for RCRA Part B permitting when California promulgates mixed waste regulations.

Section 4.1.1.1, Hazardous Waste Management, and Section 4.1.1.2 on Radioactive Waste

Management give additional details on mixed waste management at LLNL,
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4,1,1,4 Solid Waste

LLNl. generates approximately 40to 50m3of waste per workday, which consists of shredded

computer printout paper, waste paper garbage, wood, and con_t_,uction rubble, Solid wastes

without radioactive or hazardous constituents are segregated ,b'o_t_ _$ generating points, and at
+ .,.+_ +++ i ' +,

collection areas from wastes containing such constituents, ,,T,h,ey are',_hen transported by LLNL
.' i _ + • , I I+

personnel and equipment to the Alameda County Sanitary.,12ahdf['ll)Site, Waste is covered daily with
i, ° It I li _ !, + ,

clean earth and compaction performed by large dirt-mo'v'in_'.'._cl+0i'l_'ent, Radioactive and toxic

wastes are not sent to the landfill: ,,",':,','i:,':',...." ':i"ii'.:'

+ + gs++

4,1.2 Findings and Observations ", "',+. • ',,
, ,,,-,,,+ ',,,,

m,+ ,o, ,' +q'8 'q' '%'A'

4.1,2,1 Cateqoryl ,. , ',.

, % ' + •

None ',. _.++,. ',."
L. +_ "I +'q.

• '"+' r +', *+, '*',
' * ', .B

"',' "+ ',' ' ' +'_ ,.4", +'_'
• "+, ,_,

41'+%, , +

4, 1,2,2 _Cateqorv 11 *'L,+",,,+, ,,,. '":.:'i,'::,
- I u

I'_+, ,_q,,l I
ii

1, Lack of Treatm.eot/Disposal.,Alternatives for Mixed Wastes. The lack of treatment/disposal

alternatives ,fqr rnPx'_'d,was'_',e'sincreases the potential that such wastes may be mishandled, or

that haz_'_t'ous,/radioa_e..,, ,."'+. constituents may be released by failure of containers duringq , ,' +,. +a .

Iong-telrn st_r,age, +,',.',t, +% , ,' ,,'

." ' ' . '"+i_ '+_'. i-'

,," ,,,+ ,. _ %,'+'q°

ML._'ed.,_v_.stes.suchas Liquid Waste Treatment Plant Dorr-Oliver sludges are being stored in

inadeqbate facilities at 612, which is not in full compliance with some RCRA regulations (see

.",'"f'i'nding'_;_.2.2.2). Wastes formerly sent to NTS are now being held at LLNL,,:ince NTS no

" ." ' ..'.lOnger accepts mixed wastes. Commercial off-site disposal facilities cannot be used, since they

' w'ogld not accept wastes containing radioactive constituents.

Reactive uranium wastes are being stored in an unpermitted hazardous waste storage area in

the 514Solidification Building, These wastes are stored under oil, which is also a listed

California hazardous waste. The storage area has no secondary containment. In

December 1986, approximately 54drums were stored and more were being accumulated.

Until the second quarter of 1985, Materials Management oxidized the uranium to remove the

hazardous characteristic of reactivity in a burn pan in Building 231. Burn pan wastewaters

were treated at the _l_4Liquid Waste Treatment Facility, Oxidized uranun_ w_u u _+u at.
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514 and sent to NTS, Since the pan was decommissioned, these reactive uranium wastes have

beenaccumulatlng, Hazardous Materials Management has requested funding for purchase of

a new burn pan,

Solidification facilities at 514 and some generating poin,_s'h_Rt£',_been..,,,.,. .,. used for treatment of

various radioactive wastes, including mixed wastes such,as, solvefit_i'acids, and metal-bearing

wastes. The solidified wastes were sent to NTS fo'_..disl_sal. LLNL is now installing new

solidification facilities, In the meantime, radioactiv_,'_'lh_"_'ix'_ 'wastes are accumulating at

514 in an unpermttted hazardous waste storagei,_,_'cility, '",i,".:,
*, ". "i, '*,,,

' 'ki;NT£ will no longer accept mixed wast_,"even ey are solidified, Therefore, once the

solidification facility is back in use, _el.i_i,fie_._'txe, d '"wastes will no longer be shipped to NT£
9,..,, ,,,

'., *. '' ,s*

and will have to be stored at LLNL,.., , ',,
., ,", , * , ?

, ,, ,

Classified wastes that are po{er_'ialjy ' '"... rrl'i,_d wastes are accumulating in the 234Classified

Storage Facility, This faclt,l,ty.!s.,de.slcjr__d for classifiecl material storage and not for waste

storage, The storag_.",i_r_a 'i'g','a'tr.eady crowded, and additional containers of waste are

accumulating, These class]f4_g,.wastes have not been tested for hazardous characteristics
°,, ,

because of the0physical nature of the waste. Hazardous Waste Management isinvestig-ating

shredding te¢.F?nicl£e_,to b_i_' put the waste into a form suitable for testing and to reduce the
. ., j.,.

waste vo!,u'm'e, ,,, ',.,:, •

*?,... ** , ,'

Cons't_U¢tion"_f"_'.P'econtamination and Waste Treatment Facility (I]WTF) has been proposed,
' j_ * . -_ q, , ,

. , i *_.

,T'I_;{fq_i_ty,would treat virtually ali mixed or hazardous wastes generated by LLNL, The
", ".i r _ *_. * _.,, ..,, '

coh'cepkual design report was issued in March 1985, However, funding of the plant

,' ,' ($38,00_,g00) has been delayed. Start-up of the plant is now projected to be in 1990 or 1991 if

,,, ,.,',funding is obtained in the next fiscal year, In the interim, mixed wastes will continue -to

" accI_mulate on-site,

2. 612 Storaqe Facilities, Inadequate storage facilities for hazardous/radioactive/mixed wastes at

612 can result in accelerated deterioration of containers and releases of hazardous radioactive

constituents to the ground or surface water in the event of a spill,

* Lack of adequate roofed area in the waste staging area and any roofed area in the waste

storage areas results in waste containers being exposed to rainfall and sun and thus

increases the potential for oeterioration of containers and subsequent release of their
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contents, Rainfall can accelerate the corrosion of containers, The heat of the sun can

cause contents of the containers to expand to the point where the container ruptures,

Since incompatible wastes may be stored In proximity to each other in the staging area,
iQ

ruptures of containers could result in the mixture of incorr_atlble wastes,
, 'j

QQe44t,_4e e i

• Lack of bermed containment in certain waste storage area;_"_t,.612 could result in the
. je_ , • e

release of hazardous/radioactive wastes or const:l,t.denJ:slto l.'le stormwater drain, such as

oils, solvents, and metals, ', ,'

. t ' .. ..,

The stagit'_g area where wastes are tempo;_;i'ly ;{o're_:'after the weekly waste pick-up run
ii i'

prior to segregations is bermed on°'.a'!'_,.four's{_es, However, one corner of the berm

adjacent to the fence was removed c_urlng.r.o'nstruction activities. Runoff from the staging
'. lr4'*'° 4'_ L_ ._

area would enter the stormw_ter sy'ste'm, Survey-related sampling is planned.
', , 'l ',

,, ,, , ?

The segregated storage area r_,t,to _I'_' tent had a berm on only three sides. The labpack
t r , ', ,, ,

waste storage area ani:l'd,r,.L_mm.[_g'o,l_eratlon,area did not have berms,

• Cracked asphalt "' "surfaces..'tJ3,roughout 612 could result in the release of hazardous/

radioactive.,w.astes or cQpstituents to the subsurface in the event of a spill, This was

particula,l_/e;td:'.#,_l;. !.rl,_brewaste staging area waste storage areas, and the receiving yard.
The a_.Halt surface'S'as not designed for heavy loads or for maintaining integrity on the

claylik_",_Qt_'sur,f._ie_, Cracks are present throughout the paved areas, Releases of

,,hazardou_y_i+ti_ could contaminate the subsurface via cracks in the pavement.i

''. "'.1.' _'"_..a_._l _

.... 'T.b&.lack of adequate fire detection and suppression systems in the receiving and storage

.' ': areag'<ou d result in the release of hazardous/radioactive constituents to environment in

,., .",, the event of a fire, The 612 facility receives and processes flammable wastes and reactive
, _,

. "'.,,wastes, In the event of a fire or spontaneous combustion of a waste, existing fire detection

and suppression systems may not be adequate for proper control,

LLNL is in the process ofbuidingasecond hazardous waste storage yard, However, this

new facility will be used for the storage of hazardous wastes destined to be shipped to

commercial treatment or disposal facilities, Initial waste staging and long-term storage of

mixed and radioactive wastes will continue to take place at 612,
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4.1.2,3 Cateqorylll

,4

None 4' ',

,. .... ';, t,

4,1,2,4 C._ateqorvIV ' ',,

i

1, Waste Accumulation Areas (WAAs), Lack of proper, c_ntaln_nent, cracked surfaces, and

inadequate rainfall protection in waste accu_l'a,t on a'r'ea_;'used for temporary storage of

hazardous/radioactive wastes could result in the feleas_,o',f'hazardous radioactive constituents
• , •

in the event of a spill " '", '. ',,

li,, .0, _' '_
4j ., _q_dl 'i

, , "# , ,•.'., 't

The existence of numerous iFdlvldual,,,hazardous/radloactlve/mixed waste generating
'l. ", %_ 't%

operations at LLNL has resulted.i.,n t_e n'eed ]eo_"'areaswhere wastes can be accumulated, There

are app oximately 35WAAs at,,,tt_e'.M,ain"r_te and more than 20at Site300, Wastes may be

transported in solid or IlqiJ_4 f_r_3_-in'c_boys, drums, bottles, packages, etc,, from individual

tabs or facilities to a V_A_..,,Sobbed:linesdrums in WAAs may be filled from smaller containers

with oils, solvents, etc, Was._ce,plck-ups are made from these areas on a weekly basis, if

requested by t_.le,.responsib.Le.., health and safety technician, for shipment to the 612Waste

Storage a 1t _. ,ii'

,' 41 .'+ 04_ 4_1

California, aad.,0SEPA.'hazardous waste regulations allow the temporary (less than 90days)

accu_',u'l'etiorS"'oS'_6stes in WAAs, Standards for accumulation of wastes in these areas call
," ..__" , _ .'._

q'ni_, f.qr' l_,_pp,er labeling of hazarJous waste containers, noting accumulation start dates and

,.sto'r'age:,,for less than 90-day storage, Requirements for containment, impermeable surfaces,

"," "a_ld run;cm/run-off controls, which apply to permitted storage areas, do not technically apply

" . .to WAAs, Since the wastes in the WAAs typically pose the same hazards as wastes in permitted

"st'o._;age areas, not implementing the above requirements increases the potential for a release

of hazardous or radioactive constituents from WAAs. The degree of environmental protection

afforded by WAAs was inconsistent throughout the site. Waste accumulation areas at Site 300

were often quite deficient or poorly maintained. WAAs in the Magnetic Fusion Energy

_:'_gram often were not officially designated by LLNL nor properly used,
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Instances of improper use or inadequate physical construction of WAAs observed during the

Survey include the following',

'4' 0

• 261', WAA not designated o1'marked ,, ' - ',,,

• 151: No containment ..... , ',,0':
', 0

• 281' No containment ,"'.'""" "
_o_ 4*% i I .* "4 ,, ,

511: WAA not designated - WAA being built .....

• 231: Liquid waste tank, no containmgn.{',",_akag_ii_,dependlng on location) would
' l '* _.,,

partially go to sump, , ,. ,,,

i • 234: No containment "'"' ' "

' • 879: (Site 300) No containmen,t;,'c_acke_,_LJr,f,ace

• 893: (Site 300 Storage yard),,Drums 6_,waste oil stored outside designated area
: ,_ **, %_ 't., ,

• 875: (Site 300 Malntenaqce Me'eh, Area) Poor housekeeping, no contalnmen , poor

: base, evidence of le_qk_./_ stai'n_'

• 875: (Site 300, Pain{'Sbo_.&rea)'N'e.., '., containment, poor surfaces
i • 801' (Site 300 Co)pi_Y,_rctA_'ea) No containment, gravel surface, no roofing

• 169: Liquid waste no{'_e['ac,edin WAA on available skid, which had containment,
I ',,,,

• 431' No_,ootainment .

• 431' (E_st) tJ.no_Iicl.g..WAA, no containment

• 432:,,.,£'.,,('East,),,.,.Unof_l_f'al WAA
• 438 _',:."l&riof'fi ci.a]ilWAA

• ,,4_',2',', c:ra'ct<.ed'base

• " ,'"321.i j,.,Plating shop plating waste tank - no containment

• '32:_.: No containment
.' ,, , . *, **

.,' ,' _' 151:'.' No containment. ,

, ,_' .

2, ' B-'3.22- Hazardous Waste Containment, Lack of secondary containment and sufficient storage

capacity for the tank storing 322 Plating Shop hazardous wastes has resulted in the release of

wastes from the tank,

Plating solution spills and rinsewaters containing listed and characteristic hazardous wastes

are released into the floor sump in the 322 Plating Shop, Solutions from this sump are

pumped into a tank outside the plating shop, This tank in turn is periodically pumped by

Hazardous Waste Management for shipment to off-site commercial treatment facilities,

Overfilling of this tank has occurred as evidenced by stains down the sides of the tank,
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Discussion with plating shop personnel Indicated tilat such overfilling occurs periodically,

usually as a result of excessive build-up of liquids in the plating shop sump wtlich are

discharged to the tank, Spillage from overfilling the tank would not be contained, since there
ii

is no secondary containment, ,;,',,,

' ii

In most areas of the laboratory where tanks are used to. s{o,re haza_c_'ouswaste or wastewaters
,' d4 . , j

I potentially containing hazardous wastes, the tanks aie"13ai,re'd, The paired tanks may either be

i _l II, ,' , oi * ' l

In below-ground sumps or, if they a,u above ground,,;[[qey"rfave secondary containment.
', ,%

i ,'_"_,' J _ _',

I When one tank is full and being samp ed, the secon_ tan_,'¢_.used. Requests have been rnade

for appropriations to build a second tankand dt.k'ed.co_¢a,t_ment for the B,.322 shop tank,I " '"""d, e '1. . i_i_

Wa.st.,e"T[anst_b;:_atio_',' On-site transportation of hazardous/3. Hazardous/Mtxed/Radioactive
, _ ,,t.4,

,tta;[bed truck without side restraints increases themixed/radioactive wastes In an,.,ope_ ...... "

possibility that in the event of..an acci_e ' " 'nt, containers would fall from the truck rupture, and
'+ 10_ ' 4 J,

release hazardous or radioacttv_"const_i_ents into the environment, Since incompatible

wastes may be transporte'd,in lhl_ s'a_e',l'oad, rupturing of containers coclld result in the mixing

of incompatible wastes.:...,', '"'h

', 'e

A4-foot-high[.!a:!bedtruckjsused during the Main Site weekly waste pick-up run. Drums of

are.,IJandedwaste place.al,pp p'at[e_;s together and placed on tt_e trtick with a forklift. The "_ r U C k

proceed s,fr,6m p ne wa_t_"accumulation area to another until it is full,

4. La_0,r',at'ory _te'_t4t:eProcedures. Lack of laboratory-wide closure procedures for individual

,l'_b'ora.t'c_,Le_o,r facilities can result in mishandling of unknown wastes and chemicals with
,, '_ _'_ _,, _,_ ,,,_'

increa_ed potential for inadvertent r_.,_._sesinto the environment, Chemicals and unknown

.."," ",wastes'o_{en accumulate in laboratories or facilities that are no longer active because of

'.. , ..t'ermination of funding or completion of the project.,

'

Clean-up and disposal of discarded chemicals and wastes is not handled in a consistent manner

throughout the laboratory. In the Ci_emistry Program, the health and safety technician cleans

the laboratory and arranges for disposal of chemicals and wastes if the laboratory is not

properly cleaned by the departing experimenters. In the Laser Program, cleanup ofshutclown

laboratories with accumulations of chemicals and wastes is the responsibility of the incoming

experimenters who will be occupying the space, In most cases, neither the health and safety

technician nor incoming experimenter will be as familiar as the former experimenter with the
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nature of the wastes and chemicals In the laboratory, This can present special problems at a

laboratory facility like LLNL,where the useof radioactive and toxic substances Iswidespread,
I

i(

5, B_!ildin.qsanitary Dlsch_arqe_Anaysl_-t_azardousCons_,t,_i+, ',T,he lack of a building-specific

sanitary effluent monitoring program could allow the discharge'Qf hazardous wastes into the
I11+i li+ll 'I+ I

ql +i

sanitary systemto go undetected, ,.... ' +,",
_1+ i lilq, "i +

i' ,' i i

i' i i. 41lil ii I0 _ 4 + . i l

Most buildings where hazardous/radioactive wastes a'Pe,'_'e£6'e_at'etJhave sinks that are directed
si ' h

i+ + i

to the sanitary system and other sinks that are,dLr_et_d to _h_,retention tank system, TypicallyI ,i + -1+ + +

+ +l '+I+ '+i

signs posted over the sink indicate whether the +lnl_ ly,plumbed to retention tanks or to the
il i q

sanitary system (see Findings 3,3,4,4,1,2,._'nd 5), L,_I_Ldoes not have a program for periodic
. + q _'

analyses of monitoring effluents frq,m,l,ndl_L'd_l_l,,bu'dlngs to determine If wastes are being
, If,l' ', i ,i++ _ ,i • i + i + , ,1 ++

improperly disposed of into the sar)ltary,+yr_tem,_rhe Incentive for unauthorized discharge
"l + ++4 ,,

of wastes to the sanitary sys:_elm"mgy,,, ,Inc'r_se if a planned waste chargeback system is
+4 Ii ,I lJ

implemented (see Finding 4,1,2;,4,_),,._urVe¥'-relatedsampling isplanned,141 'I"I
, '+,, , ". il,

III "+ +I '+' I

i '++1 I_ i++_+ ' I I li+I '* i+_B
+ Io ++ I''I

6, Retention Tank AcceCs,_,,'4'l,,LJnlrm[+edaccess to retention tanks could allow unauthorized
discharging of hazardous/m'l_'di,,wastes Into retention tanks,

' ' i V'l

J,
41' i. II, '_ , +i

t' +' +' .I

,4 • , <

LLNLuses rpt+n io_l,'_ankc',_,.. receive process and laboratory wastewaters that may contain
<+, +' i 4 ++ "Ii,.# +,+

hazardoL_]+_dl,c_.ctlve"_+nstituen'ts,,, ,, Each tank receives wastewaters from a particular
• , + + 'i

building,' .IVLps+'taqK+,arepaired so that while one full tank is being analyzed to determine

tre_t_;ent an_0_g:_.;,sal options (e,g,, treatment of the 514 Liquid Waste Treatment Facility oi'

+n,_ff-mt_.t:gm,merclal treatment facility, or sewer direct discharge to the sanitary system), the
'. , ,

'_ i1+ ++. + _i +,__

other.tapk can be filled,
,,i" ' i+ , , ' . ++i, +

, +'+ _ ++,

'+, .' ,Many retention tanks are directly accessiblethrough unsecured accessplates, through which

" _,agardous/radioactive wastes could be directly poured into the tank, The analytical protocol,

which is tailored for each retention tank, may not detect unauthorized discharges, In

addition, unauthorized discharges could go undetected if they occur after a sample is taken,

The incentive for unauthorized discharges of wastes may increase if a planned hazardous/

radioactive/mixed waste treatment/disposal cost chargeback system is adopted, Incllvidual

program areas and projects would be charged for treatmentJdlsposal costs in an effort to

encourage waste minimization at the generating sour(:e, This chargeback system is being
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conslclereclbecause of the clramatlcally increasing costsfor off-site treatment of hazarclous

wastes anclthe lack of any disposal facilities for' mixed wastes,

,t

7, klazardo._!,_WasLteTr_ininq, Lackof a formal training progra'pA,for generators of hazardous/
a

mixed/radioactive waste at LLNLmay lead to the mishancl,I;_t),_r_n'r.,I,improper, u._eor clisposalof

such wastes, ,,'. , ., ,.
i i * 0

I 4 , ,,
i i% jl i, ' ' i

LLNL has many indlvtclual facilities generating haz'_rff_"s"wg_te ancl, consequently, rnany

incliviclual generators of hazardous waste, l h,e_,._i_,_l(y,lclual',generators are responsible for' the
initial classification, collection, and packaging"b:f'i_'_Jz.ai_louslradioactivelmixed wastes and

I _ Ii II

transportation to II'le designated waste at:c_',mulatJo,_rea,.,,',,, ,,.
i ' i, i_,,oldl i '_'t

ti +lt_, .i _l ,i

Evidence that generators clo not qlw,ays'hailTd'le','", ", ,,,wa'ste properly isdescribed below',
i t

11 ti I I Ii

• Available containment Is nct_pt'operl'y,_sed in wastu ,iccumulation areas at Building 169;
I # ' '_. _1 , , i

sollclwastes were p!actedo,r,_,#at!et's,,Withcontainment, wtltle liquid waste containers were
4' i, "0' t

on the ground and aq_,_,ven,I_ated within the designated WAA,
'1 II I ',_

Ii, ',0

• Overfil ing pf,,plating sha_ waste tank occurs at the 322 Plating Shop,,_ '_,

t, i _,
tl I i 'l Iii ( ii i

I_t -_ii 11 .i4
( ,'

• Wast,e_,_rep,laced6ui'sicle the clestgnateclWAA (Building 893),
i' '#' _" ,' i _l, d'

• ,,St_'.q't_q!ow'i'f,t_bcr0atoriesarid facilities are not always properly cleanecl,ancl wastes ,:.irenot" ,'_ *'*'ii'*

,;' ,',prgp_,I;[yd.isposeclof by experimenters,
< t,

,,'"" ....Fbaining'_f health and safety technicians and hazardous waste management personneli

' a'ppears to be aclequate, Incliviclual generators generally were aware of proper waste

'tiaOdllngtecF_niqties for radionuclide-containing wastes, but not for inazardous wastes, LLNl.
t

cloes not have any training program on hazardous waste t_anclling techniques ancl

requirements for individual generators, Neither Operation Safety Procedures(O5Ps), which

are proceclures for inclivictual operations, nor Facility Safety Procedures (FSPs),which are

proclucecl for' entire facilities, discussin any cletail the specific hazarclsor har_clling tect_niclues

for hazarclous waste,

8, fVIixeclWaste 5toraqe and Treatment Facilities, Mixed wastes containing iicluicls are being

storecl in an unpermtttecl, non-contained storage area in B-514, a practice which results in a
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potential for tel, ase of hazardous constituents, Practices required by hazardous waste

regulations, such asdiking and Inspections to minimize the potential for releaseof hazardous

wastes or constituents, are not In place, These are likely to be required once California
ii

receivesauthorization to regulate mixed wastes, _'','1' oi

, ,
liilllq i ,+ '

i O#,lii _'

LLNLgenerates a variety of mixed wastes, including rea_ti,ve u'rahidq_wastes, corroslve_ such
, i liQ ,

as acids and alkalis, EP toxic wastes containing lea_ab}e! metals, EPA-listed solvents, and
"t i +11[iI #_i I | II ii

California oils, Ali these wastes contain D..38or tritium;,, +,; '
l+ i _ l+ l'i

g' 11 i i |

l i I | i i i ii lI + il II _lll+ i
+ ,, 'li+ 1++

I The primary treatment method for mixed Ilquld,Wa_,_+i_s,golidlflcatlon; the main solidification
i ,lllo 'ii iiI

I facilities are at the 514 Liquid Waste Trea{'rnent,.,,,,,, Fa(_llty,,,,+" although small quant ties of m xed
I wastes may be solidified using Portl_,nd _em_i_t With added sodium silicare, Acids and alkalis
n , "0+'+' ,, "+ _, ,

i are adjusted to a pH range of 6 to,,8pr'lo,£"tDsoll_iflcation, OII and solvent.based liquids are
_i 11, "+,4 fl

'+ , i +I

, solidified with Envlrostone, .,, ',., ,'
, i+ _++ i

q 'iii + 4+ iii I
! 'i _+ | ' ' i"

11 l +l: ,li ++ i%1

Low-level plutontum-contalqi r_JJi,c(ui;di '" ' " [,_'< 150 rag/I) are solidified at the 419 Decontamination

Facility, More htghly'_n_ent'ra,t'ed, plutonium liquids are solidified tn glove boxes in332,
'd 41,I liil

_+, ! o

Small quantities of tritlum.cmq_aminated oils are solidified in 331,
J,

l'+ o, ii+ ',+, , ' i i

3,00._'c_bi(.f+et of solidified wastes are produced monthly at 514 when theApproxlmat_4,7_,+' . ,, ,,.i i d.i ,,_ ill

solidificati'ad fa_;[litles +orate, These solidified wastes were ali formerly shipped to NTS,
i + ,i _' , +i

F-Ioweveh,ll%early1,9+6,NTSstopped accepting any radioactive wastes unlessthe generating
+,, i+. ,' ,q

fac!lPt,)+eertt+i+a"_+tthe wastes did not contain any hazardous constituents. Therefore, LLNL
+, .I i '+i'

_q"no, P,qk'gr_,F,,sendsolidified mixed wastes to NT5unlessthe hazardous characteristic hasbeen

,.rerfiov(;cJ,prior 'to solidification, Corrosives such as acids and alkalis neutralized prior to

" ,'" '_611dific_ti:_ncould be shipped, Listed wastes such as otis, solvents, etc,, could not be shipped
+,+"+i +, +,

'+'",, • ,even, when solidified, Long-term storage will be required until mixed waste disposal facilities

', ai,e,available,

Materials Management oxidized depleted uranium (D-38) metal turnings in a uranium burn

; pan located in Building 231, Burn-pan sludge was solidified iri 514 and burn-panwastewaters

i treated in the 514 Liquid Wastewater Treatment Facility, Solidified sludges were sent teNTS,

In early 1986 (second quarter), the burn pan was decommissioned, Since the decommissioning

of the pan, 63drurns of D.38 had accumulated at 514 by November 1986, with the inventory

Increasing by lt.o 2drums/week, These uranium turnings are stored under oll (itself a
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California.listed hazardous waste when wasted)to prevent the reactive uranium from

combusttng,

lt

4,2 Tox cand ChemicalMa_;erla._ " ',,,, ,, , ,, ,, , ,, , ,,L , '* ' *!

41111'1 16l _ 'i+

4,2,1 General Description of Pollution Sourcesand Controls,,,,, ,+,",

' '..... u_/elop adequate data on theThe Toxic Substances Control Act (TSCA) of 1976 enables I_,P,A,;{o"
'+ ,q

effects of chemicals on health and the envtronmen,%"_l_d,.t£reg_Jla:tethe use of toxic chemicals to

reduce unreasonable ri_k of injury to health or the 'ertv.[rqrfmNht, lt grants EPA the authority to
% **

L Q,

(1)require industry to provide Information _'*+chemlc,a_, used and manufactured; (2)require

industry to test tile health and envtronmo,ntal ef.i'&c,{'g'.qf'c'hernlcalsused and manufactured; and
, q , *

(3) control production, distribution, user,apd elsposal ogcertain chemicals that cause unreasonable
h +** +4 Oh

, '* ,, * *

risk of injury to health and the environment;.. ',,, '+,'
i +1 *+

, *o, 4,, 11
+, ill_d ++ *ii +

i Ill 4t %+11i l_*, i
Ii f l ,q, 'i +

Regulations published to date cev_,,,tW,,9mBjor areas: reports to EPA and restrictions on the
, 4+' ', + ,, i +

production, use, and dlsposat,_q+,,specPfJ_.,s,ubstances, Under the reporting requirements, facilities
'd i,i 'i11

must notify EPA of any chem'lea!s..,exported and report their inventory of imported ,and

manufactured chemic.gl_t Inaddltiqn, facilitlesmustsubmltsafety, health and environmental data+ , % ,, I

on specific substa,nqes.'.,,,' q:ii'e,,re_,t'i,?_'tions,.,",+'J+ on production, use, and disposal cover polychlorin.qted
biphenyls (PCBs,)'+,,"asb.estos,'_of)brominated biphenyls (PBBs), 2,3-dlbromopropyl phosphate, fully

I _` 4+, ,*' ++ l*'

halogenated @_lOr_f.}u'oro'_l.kanes,and waste material containing tetrachlorodibenzo-p-dioxin(TCDD), ,,,,'.', ", "%,,'+",',,,• *q*

i, I , I+ _+*i+ ,,

',,I P"I + _ ', ,_I +,i,*

At I_LN'I_,'....tke DOE Environmental Survey covered PCBs, asbestos, fully halogenated

(;htdrof,luoroalkanes, and pesticides/herbicides, In addition, the handling of waste lithium hydride
,' q, • ,

'and dqe"storage of drums of boron were also addressed,

PCBSources.

The LLNL 1985 Annual Report (Griggs and Buddemeler, 1986) identifies 12PCB transformers and

1,985 capacitors on-site, The total welght of PCBsis 4,395 kilograms, Transformers are located in or

near Buildings 151,431,381,391, and 423, The capacitors are located throughout the LLNLfacilities,

No other PCBequipment was identified on-site, Ali current operating PCB equipment is labeled

according to current TSCAregulations aswell assecurity fences and accessdoors,
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LLNLhad one recent, small, PCBspill In 1985when a transformer In the 618-619salvage yard began

to leak, The material spread over an area of approximately l square foot and was properly cleaned

and disposed of, After removal of the stained soils, analysis showed the PCBlevels to be less than
,4

1part per million (ppm), LLNL does not conduct effective insp_.tl,on of its PCBequipment, as

evidenced by the leaking equipment and combustibles found near.the, pCB transformers that were
+ +#+_'i, d++Qi I,

'l 'q+

dentlfied during the Survey, , ,, ,+:,,,,,.. ',,, ':
,q + # ,'

BuIldlng 625 is deslgnated as the PCBstorage area for LLN[_:',,,,1_'_'re'+4'Iswell malntalned and has a

6-Inch continuous dike, The HWM group Is responsl,b'li!.':!or,op,or_'tidg--"this area, PCBequipment that
Isdisposed of from 625 Isproperly manifested and sent..tb+o._f_sit,e,,contractorsapproved by the EPA,

'i a i++ l

6, Ii i I I
, i +_ , l I

Asbestos Sources ,,- , ....... ,, ,,,,
, r#,+'+',,+',i,, ii,,_

4 'l.'l I j .i,+
,i l, %% f.%

Asbestos materials are present througJqou'{_t_,e,LLt41',f'acillty, The majority of asbestoshas been used

for insulation, Some of the buildlngs"wt_'+acti(/e,_bestos'-'- removal projects include B-131, B-222, and
+I,+_ ++q, +, '+I+'1% +.I,

the old barracks .area, Asbestos'retn+,V_l,pr+oj_ts_.,,, --- are conducted according to NESHAPSregulations,
+_i %,, '_+4

LLNL Industrial Hygiene persdni_relmOn+jto,rthese projects to ensure that the removal personnel are
• ,j +% ,ii+

conducting the proJect according"ce"r_.._ulatlons, After material is double bagged and crated, it is,,.,
stored at the on-site _q.as.t.estorage _reas before shipment to a state-approved, off-site disposal area.

'+ . '+, ++ +iI
+ ,. ,,,i , +

The on-site building, area,1'_z.e,a'sb'estos-labeled. Amounts removed per year varied greatly. No
'++ _'_ _'"I '.';_+I'I h 3"

, ,+ 'I

estimates were available, ',/"
i' _, q+ I + +_'+ i

<, '4 ,' ,' +,'
"+ i++ , +,

Chlorof!uorg+l+n+ _+'+r_e's
,/ ,J " , ,,+,'

,, +, eI bl

+', 4, .' '_ '" I+ ,+ _+,+

, , #,,s, +._ + + ,i.i..i,,+

Refer.t0 S+_,{idO3,1,2 for a discussionof chemicals in this category,
,i' +., . , " • +i

< ,+', +.++ 1+i

Pe,s'l;,i_lde/HerbicideSource+
+, +,+

, ,,

, #
+'

' Atotal of 230gallons and 1,028pounds of pesticides were used on the MainSite in 1986. These

include Roundup, Fore, Princep, Surflan, Lorox, Ronstar, Talon, and Orthene. These are stored in

Buildings519, 520, and 294. Records for this operation are maintained by LLNL personnel in

Building 519.

At Site300, the major pesticides usedare Fumarin, Dltchacinon, Hyvar-x, Kro-var, and Amitrol. These

are stored in Building 841. The mixing area In 819 is plumbed to a retention tank. Sincethis tank is
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not analyzed for_pesticides, there is no way to track a spill from this areal No restricted pesticides are

used at LLNL.

Ali applicators are state licensed and attend training courses on a re_'O,!ar basis. Ali storage areas are

secured, diked, and well maintained. _mheapplication of pesti.q!des'_.i_,,conducted according to the

direction given by the producers of each individual product ...... , " '"'i'".

, ..

At both sites, contai,.crs are'triple rinsed, and washings"a'r.'_'i_a'dett"t'o the batch being applied.

Containers are then sent to HWM, ',

• , .

Other Toxic Material Sources "' '"., ' "',,
4. "%,..'t

• '., , 4t'

4_ ' _' "" "'_'4 ',
' , ,f,,,o .... '11

Lithium hydride waste is occasionally geqerate_t.at LL.'N'rand stored in the 612 Storage Area before',' '',, %!, ' .%

ultimate disposal. ,,.- " "' '" "
,. _,, %, 'd °

Nine drums of elemental boron'arei_tdce_ i'h:'._hesurplus equipment warehouse at Camp Parks. Two

drums of elemental boron ar&,.s._red'i_i_he equipment warehouse at the Sunshine Building.
%'o"

".. "'11
,_,

4.2.2 Findings an_'Qbservation_

.°. 'i:i i_.,_, .'

4.2.2.1 Cateqo_:yll ,,. ._-• •

., , . . .

.. ,.., J ," ./

No_e, ".. "-::.",
• . q •

..

.' 4; .

'_•2.2...2
'" , ' " ° ', % i'

' ' , "v

'_, ,".ISCB Transformer Releases and Storaqe. The following PCB transformers were dentified as
,. '

" .baying leaks and/or combustible materials near them:
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...... ii i i i i

Transformer Location Problem Status
I II I

740 151 Drip pans with oil/combustibles nearby,, Corrected 12/18/86
ii

741 151 Drip pans with oil/combustibles nearby', I ;".i Corrected 12/18/86
ii i ii i ii

PLC0832 431 Oil and grit around valve .':.- ..... A,waiting analysis
iii ii, '.,

Evidence of oil leak near drain va[ve'as "
104 431 evidenced by discoloration of:go'theft. No'action

|' *" "' ":'ii

; _ I : :: ........ ' " N O action

341 381 D ip on bottom of drain valve'",,'.' ',.,
ii u iiiii ii i

342 381 Chronic leak since 1981.1':_[!.'in,driP'l_aO" No action
and on side oftransfori'ngr ',_. '...

I . I ° ""1 . '"

108 423 Combustibles stor,ed.,nearby..',_ Corrected as of 12/18/86

...... ".ii".i ".;'
Lm,,.,. .o.,,'all ',,

l t

Storaqe. A'teaking capacitor was identified in room 19312. PCB Capacitor Release an.d Improper"..,. ". ........-,
"'1 ",

(Building 231). Subsequent analys'is ivvas posit:ire for PCBs. A bank of nine PCB capacitors was
/-% ' ., ,

dentified as being stored in the _o-PC:_._torage area at 612. In addition, no PCB labels were' ' % ' .

n piace. These capacito_'_ere si:i_'e'a_ed for subsequent removal. One PCB capacitor was

mproperly stored ou_._?de 6"f,423. Provisions had been n'lade to remove it, but as of
",:. ",., '"2 *",

'i, °, ',.o

December 19, 1986, the unlt_,Wasnot stored properly.
,.

I' '°, *

4.2.2.3 Cateqoryl[I, ,' .'

, .,° ._o

" .,."ii:"..'...
,, ,°'" t"

4.2,2,4 .,"i_te_t_ry IV
• '.m P" .... ,L.....t'

1,..".".F.leme'ri_a[:.Boron, Nine drums of elemental boron are being stored at Camp Parks and two
, , , ,

"; "" , ."dT:ums of elemental boron are being stored at the Sunshine Building. CampParks and the

" ,"S'unshine Building are surplus equipment warehouses and are not appropriate places to store

these materials, Elemental boron is a flammable material (Sax, 1984).

2° PCB Capacitors. Several pallets of capacitors, in storage at Camp Parks, are not labeled either

PCBs or non-PCRs. Records indicate that the capacitors do not contain PCBs; however, the

absence of labels could create confusion during a PCBinspection or emergency situation.

3. Pest,c,de Sn,,,S. Accord ngtr) program personnel at Building819, there is no mechanism for

alerting the HC safety technician when there is a pesticide spill in the pesticide mixing area
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The mixing area has a drain plumbed to a retention tank, which is not routinely analyzed for

pesticides. This could result in the release of contaminated retention tank effluent to the

sanitary sewer,

_' oI

4, Uthuim Hydride, A 5-gallon drum of lithium hydride (LiH)ig.._e.i'_stored in the B-612 area in a

manner that allows water to collect on it. LiH is reactive,w.ith wa'tei"and could cause a fire in
°_

the mixed waste storage area, This situation Was corr_ed,Oecember 18, 1986.
#

',° ,,t%

5. PCB Reports. Annual PCB reports for 1980 and..l_._l.,show'{h'_t 434 capacitors are unaccounted

for. (Although not an environmental problem,"
I

thls, aceoun,'tlng error could result in a fine,)
' '°t _' _°' *0

6. PCB Leaks. PCB leaks are not being ,deanec_;Ql_'w.[thin 48 hours. This could result in a larger

PCBclean-up as well as a fine. l,°_0.

•,. .. ',:,. .,, I, d

° 'J' ' "l

4.3 Radiation ' _"'. %. ' o •

i. 0 ,. '_
%.,, _/°°', '° .j_,

4.3,1 Background Envl ron m.._,tall nf,_r,mat_on

",, 'w

The LLNL radiation sit,e,setting can. be described as a subset of each of the previous media settings

(i.e. air, soils, hydr.ogeolo£_;,.an.d',s_rface waters). Each of these primarv pathways is responsible for

radionuclide trad_ort, and ui_i_'ate contamination of vegetation, food, ambient air drinking water,

 oil, .....,. i:"
,,' _' . _ ", , ,

Backgr,b'u_d r:aj_L_qtion"", • .. ..... in the vicinity of LLNL is a consequence of both natural and man-made

sou r.q.es. 'T,bese "sources include cosmic radiation, natural radioactive materials in the soils and

bLli'ld'in_ mate'ri_'ls, fallout from past atmospheric weapons detonations; releases of radioactive

naater.i.als from nuclear power plants and other facilities handling radioactive materials worldwide;

and 'the" intake of radioactive materials in food, drinking water, and air. The most significant

exposure is that to the lungs from background levels of radon. The annual average effective dose

equivalent for natural background in the United States is approximately 189 millirem/year (mrem/yr)

(United Nations, 1982) This dose is detailed in Table 4-9. About one-half of the dose equivalent is

attributable to the inhalation of radon-222 and its decay products. Previously accepted estimates of

background doses did not include the radon contribution and were set at about 100 mrem/year.

The data in Tab!e4-9 were derived in accordance with the approach recommended hy th_.

i! International Commission for Radiation Protection (ICRP) in ICRPReports 26 and 30. This approach
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TABLE 4-9

AVERAGE ANNUAL EFFECTIVEDOSE EQUIVALENT TO

HUMANS FROM NATURAL BACKGROUND RAqDJATION
LAWRENCE LIVERMORENATIONAL LABORATORY

LIVERMORE, CALIFORNIA ,,:..... " '
.....

,, ,

AnnluaJ Effective "
'_ 0

e'

Organ ,F)_e Equivalent

........... .ill .,i . I
Gonads ,"

i . _ %,.
H 'l I

• "'4 -'%

Breast , ',..",' ,,' 14

Lung (Total) ,"'., ', "', 100
i iiii .. ,, i ,Tq'na ii' ' o, 'l

Red Bone Marrow", '.., ........ .," 13
I i i I # I. 'li . i in

! Bone Surfaces ",.",, '"",",. 6, ,

.. 0111 ', I " n',. J

:o Thyroid • ',, '.",. 3
i i " '%_ %_'1 "|" u i

' Other .,, , ,.., '.o,,, .,. ,. 29
I onmn I , _ I q''-- lllllml

, TotaPLf)'.,,, "i/i".,, 189
'_ "1 '; 'l .,,

% I,=

'_, '%

Source' United.',Nations, 1982,
¢,J',., a

"6:l,i.,,,Total, ,_,e__, resents the product of the appropriate
,., ," ' h_'ing factor times the annual dose

,, , .,,,.. eqi_;lalent for pu monary, trachial/bronchial, and
,: 4 ,' ,' .%eandoses.

' , "t._" ":" .' ,

,. , .

-'''1, '_Q %_' .'

..' :_., '_

, . q •

",. , . °

, . ,

.,

a

.B
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allows direct comparison of the effective dose for clifferent organs by reflecting the clistribution of

ancl organ sensitivity to various radionuclides, This is accomplished by applying "weighting factors"

to the doses received by individual organs. The weighting factors are expressed as tile fraction of the

total risk for the entire body attributable to the organ, The sum,0f,0,the dose equivalentsfor the

individual organs pruvides an estimate of the total effect of the ra,,_lat_.,.,,, ,,enthe whole body.

The EPA reports gamma radiation dose rates on a quarterly"basisi_(_r select locations ttnroughout tile
_. , i' ._ ,, ..

i _, %' 'i 'r _'_ ., _ , .

United States in Environmental Radiation Data (EPA, 1986), bcJflog th_h_ost recent reportpng period

of January March 1986, measured dose rates equ,i"v,,_l'ent to '_'n',:'annual dose of approximately
°, . o ,,, I,.

70mrem .+.3,d mrem were reported for the Berkeley,",C_'"* ""''hfor, n_a_:monitoring location, Although the
° ,h ,

Lawrence Livermore Main Site has not selected:ahy one'T,[_D,monitoring station as a "background"

station, averages of 55 Livermore ValleyTLl)tocati._t'In,dicated,, , annual dose ratesof approximately
, at,,,_.,,,

6C)mrcm _+.11 mrem (Griggs and Buddemeie_; ,tgB6)," 'gackground or perimeter gamma radialion

doses cannot be reported for Site 300,b.eca'use't,herc,'is'no TLD monitoring program n piace.
_ _'i '

, . i% ,, o

_' '' "'' r _, , I0,

As required by DOE Order 5484t.,.,,.Cba_t_0r,. IH,.:'4d2d1-3, LLNL conducts an annua "assessment and

reporting of potential dose fc_.._hep0b.li'¢..." In 1985 DOE adopted an interim radiation protection
'*'A '_% "' w'"

standard for environmental activi'_:i_,_,,to be implemented in calendar year 1985 (DOE, 1985c). lt is

DOE policy to follqw., the guida.nce of the National Council on Radiation Protection and,' _,
,, ',%

Measurements CNCS@),,,.' t'_,t'_e,.,.,",_'e_/_fi't,_"practicable with respect to radiation protection standards, A
comprehensive r-t_.v'rsio_,of pr_v,_bus NCRP recommendations on a basic radiation protection system is

' ,1' .' o' ,_

still under develo,'_'efit, ,Fq_'wever, current NCRP guidance is available regarding protection of the

public in i,ts;,_ptem'lSe._',8;"1984, advice to the Environmer_tal Protection Agency published under the
,' .,'* , *., '_"

title ".£'c_dtr0J',bf,. _,,i.r Emissions of Radionuclides." In this document, the NCRP enclorses the

reco.mmeddg'eio, n of the Ir_ternational Commission on Radiological Protection (ICRP) to limit the

cOnlinu0us exp'_'sure to any member of the public from other than medical sources and natural

'back, g,_0undto 100mrem per year whole body dose-equivalent, The previously recommended limit

of 5'0'0'mr,em per year is retained for non,.continuous exposures. This recommendation is now

adopted as an interim standard for DOE environmental activities for the sum of ali exposure

pathways.

Radiation exposures are received from external sources and from radionuclides taken into the body

by inhalation of air and ingestion of water and foodstuffs, Radionuclides taken into the body will

continuously irradiate the body until they are removed through either ractioactive decay oi"

metabolic processes. Consequently, internal dose estimates are calculated as "50-year dose

commitments." These are obtained by integrating the total dose received by an individual's body
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over an assumed remaining lifetime of 50years, Principal pathways for exposure of humans from

radionuclides released from LLNL are shown in Figure 4-1, The doses to the various major organs are

considered for various exposure pathways, The radiation doses received by a specific organ are
_4

weighted and summed to determine the total dose, _ ',
, d

lJ,_ '. 4

4,3,2 General Description of Pollution Sources and Controls, ".,i"'.
,' '4 i

i' 4_ _' '

Aerial radiation surveys conducted in August 1975 to 'c'h'_t"aT[e'rl_.'e"radiation emission sources

indicate major sources of gamma emissions from at'_:i_lefator '_p._rations (Main Site and Site 300),

waste storage areas, radiography areas, plus n_olerous,:,other sources that have beel_

decommissioned or are no longer operatior, al:'.:thes e sur_ys indicate the greatest off-site (outside
i i ' q_'

peri meter fencing) exposure rates to be < 1,..0.to.2,Q£_ji:r.o.rem/hour (IJrem/hr) (~ < 9 to 18 mrem/year)

above background at the Main Site and, <l,,.,C/n3rem/t_our (~9mrem/year) above background at

Site 300, An updated aerial radtati,en st_r,vey ha's' _'een conducted and should be available soon,

Comparison of these updated surv,ey re_,l¢,s,with,4:he results from the 1975 survey will indicate oi" be

.' ",. ",i :',,_"i on and by operations (various program activities),
',_ ,_ , ', _

'd _, ''e'

The major source of penetratit_8'.'_adiation closest to perimeter fencing and therefore most

important, from an,.,.tlncontrolle_ t_ublic access exposure standpoint, is the insulating core, "_ ,'
t " '_ _'_

transformer (ICT) rotatlng;_rg.e_.._n Building212. Increased evaluations of this source relating to
, _' *_ , ,,

, ,! .o •

potential exposur,_ were cond_'cted _sa result of the removal of shielding equipment. Table4-10

summarizes en_j'ro_D_ental ,monitoring data in comparison with appropriate limits and guidelines.
As can be'see_ fi_l_"t_.e"data, even with continued exposure at the fence line for 24 hours/day,

365da3/s/y'ear.l'o_..he maximum calculated 1986dose would be 28.Spercent of the DOE limit and
' , , ._ ._

p r-e-'c t"........'15, I 'Gf[he national average background, including radon exposure, Proposecl acquisition
' ,

of,ttSe, East A'vehue property between LLNL and Sandia National Laboratories Livermore (SNLL)

"w,bL_Id,'probably eliminate Building212 as a point of concern relating to public direct radiation

exposu!e:,

Immersion, or external penetrating radiation exposure from. radionuclides in air, and external

penetrating radiation exposure from radionuclide land surface contamination, also known as

ground-plane irradiation, are additional direct radiation issues, Environmental TLD monitoring

ii programs, in conjunction with soil radionuclide monitoring of the Livermore Valley, demonstrate

i that public exposure is well below permissible limits and is essentially indistinguishable from

background levels.
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DIRECT ATMOSPHERIC AQUATIC

IRRADIATION RELEASES RELEASES

E: Adapted by DOE Survey team

FIGURE 4-1

PATHWAYS FOR EXPOSURE OF MAN FROM
ATMOSPHERIC AND AQUATIC RELEASES OF RADIOACTIVE EFFLUENTS

LLNL - LIVERMORE, CALIFORNIA
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As expectecl, on-site soil sampling at Site 300 incllcates higher 238U concentrations than Livermore

Valley off-site sampling results (see Soil Section, Figures 3-18, 3-19, and "rabies 3-7 and 3,8); however,

lack of an environmental TLD monitoring program in conjunction with off-site sampling at. Site 300,
j*

prevents corrtinuous documentation of acceptable penetrating r_,latlon levels, Ground.plane

irracllaUon is not a significant dose contributor at the Main Slto, ariel Is not suspected to be a

stgnificarTt close contributor at 5i te 300, ,,' 1, i .
,' di 0

_' Primary sources of radionuclide usage and potential envlrofln]_ataf cStlcern are listecl in "Fable 4-I1,

LLNL control technologies for radioactive effluents f,alj, i}_t,o,three't_'@siccategories, depending on the

physical state of the radionuclide and the media, Par.tl_,ut_:te.eNIsslonsin air' streams are primarily

I controlled by HEPA filtration, Gaseous and va_'r.,a.lr e'mji_,!ons (primarily tritium gas and tritiated

water) are catalyticalty oxidized (FIT or TT t£'HTO) }_l_W, ed'_y molecular sieve trapping, The primary

control tectnnology employed to limit ,emissron",t,o su'r:f"acewater is the use of retention tanks at

facilities with the potential to gene,rat_e r'ad,[t_'],cti[/e_/contaminated liquid waste_, Retention tank

contents are analyzed, evaluated fo,r ,_b_pl0an_e with appropriate standards, and then either

clischarged to the sanitary sewe_"_y,s4..em,'ortr,_ated at the Hazardous Waste Treatrnerlt Facility for
, i '_ , ' . ,

proper radioactive waste dlspo'6._!,,,,,,, ':,'i,'.',,.;,.
"*_ %

'% ,,_

4,3,3 Envl ronmenl;at,,Monttorlng, Program

Direct radiation"i,g"measured"i_ several ways at the Main Site, Penetrating gamma radiation is
, ' ,' ,,* i, _ .

rneasurecl usir_g,Tt,_._,'at t;_,e'si.te perimeter (fence line)in 22 locations, including triplicate clus'l.er

Iocations,,,!o'r"p!'eci'slL_I_i!a,rialysis.,. Environmental neutron dose-rate measurements are also made at
the feKce" ',' ';', .llo_'_,u3,.gi,ght locations using 23su track etch detectors (see Figure4-2)(Griggs ancl

,_, , _,,_,_,

Budd#me'i'er,_'i,9,86), Additionally, another 55 locations are monitorecl fl)r gamma radiation in lhc

bi'v,dimor, e Va[l_:'(Figure 4-3),
,; ,

' ' i

Mean' ,._r_0ual measured doses for the Main Site perimeter and Livermore Valley gamma radiation

(1985) were 59mrern +6mrem and 60mrem 4-11mrem, respectively, Both of these compare

favorably with the 70 mrem 4.:3.6 mrem measurements reported earlier in this section by EPA, The

rnean annual rneasurecl neutron dose for the 1985 Main Site perimeter was 5,2 mrem -21,1 mrem.

This ent.ire dose i_.,presumably attributable -to Main Site operations, since no background neutron

close information is available, ancl if it were, would most probably be negligible,

Site 300 perimeter and off-site penetrating radiation cannot be fully assessed because of the lack of

an environmental TLD monitoring program, Gamma emissions currently areprirnarilyproducecl by
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the ATA (Advanced Test Accelerator) in 'the form of short-lived 150 and 13N radionuclides, Although

current operations are not likely to produce exposure above background, documentatiof, of off-site

penetrating radiation doses in uncontrolled public access areas would verify compliance, and would

provide information regarding any past activities that could have I_,'.'_siblycontributed to increased

' ,'ound-plane irradiation..,...,,, ..... """,.':_',,,.
, •

LLNL has an extensive environmental radionuclide monitor.ihg #rogram, which is integrated into

both the site process and environmental monitoring prograr'n_, Rai:llonuclides are monitored or

ii measured in ,:':i:','::,"' .... "' ':":"i.:'

'l w_°

• Stack emissions, ",. ., ,,.,' ,,

• Ambient air at tile Main Site perimeter, LL'v_fmgre'Valley, and Site 300.
G ,. ,.,, ,,

• ,.

• Retention tank wastes ,. ', ..
' 0' *. "., t,

• Sewer discharges. ,...,. ".,. ,'

• Soil, potable water, and gro_r_.ateK".','."
,_*' ,.,. "q 4 ',1

• Vegetation, wine, honey, a_c_,n:l.il_;._:,°
" " ,i:,'""

',, ,

' '% 'o'

Of the numerous facilities at LLNI_','<JhCyfive were considered tohave emissions warranting inclusion
"', ,

in dose assessment c_]._c_lations (s.e,.e F'inding4.3.4.4.3). The methodology used for calculating air
,, , . •

pathway doses at ._he f'e_de, lin_ii,:_o the maximally exposed individual, and the population dose

within an 80kil_i_eter. radiu_o_LLNLare summarized in Figure4-4. Table4-12 summarizes public
. • ' ,," ",,b

dose from LL_Lldue..t'o ai'rb'orne effluents during 1985. As outlined in AIRDOS (EPA's approved
.. i_

model for, caleulati_g"et[_]Sersion of radiocontaminants), distances from each of these facilities to

each o_"the th_;e, receptors (fence line, nearest resident, and 80 kilometer radius) are calculated and
•

', '.l P° ....

entered fbr.each of 16 compass point directions. Maximum values are then estimated using the LLNL
..

Con_iriu0us Po)r_;(Source (CPS) code Gaussian plume model for annual reporting purposes, While

"_h._re is'no reason to believe LLNL-developed models for air dispersion are less accurate or less

conservative than AIRDOS, LLNL has not submitted its modeling strategy to EPA for approval as an•

alternative dose assessment methodology. Until simultaneous AIRDOS-LLNLCPS dose comparisons

can be made, underestimation of public doses as the result of use of models that have not been

approved by EPA is a possibility and a violation of NESHAPs requirements listed in 40CFR 61.93.

Additionally, trihum releases from the 624 Incinerator are not included in LLNL dose assessment

calculations. While the quantity of tritium airborne releases is administratively controlled to no more

than 50 Ci/vear, calculation or environmental sampling to identify the actual quantity going up the

stack and associated dose calculations s at least as likely to be a factor as the 5 Ci released from the

ICmin Building 212 during 1985.
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To calculate the "fence-line" site boundary, nearest resident, and populaLlon doses, a Continuous-

point-source computer code based on the Gaussian plume model was used.d

Cdow.'_,,nd = 3.17 x 104(X/Q)(Q) , ...... ', _,, (3)
,

where ,,, "'', o
r _

z/Q = dtlfusion parameter, sec/m 3, ..' ,.' ' .'
Q' 4, , .,,.,

Q release rate, Ci/y, '"' "'-" "' ;.... ','-'
sec, ',

3,17 × 10' = I x 1012P_/3.15 x 107_, .'
' Ct y "'

Cdowm,,in d = concentration downwind, pCi/m '1, ''. '". '_" ".i'_"

Dm_ _ndl_,dual = U × Cdo_nwin a X D , ,'.,, ',, ,'" (4)

4, 'b', i... "',_,'8
. #,,,,,.

U - intake rate, m3/y _, 8000 rr "_/_,..,.inl_'ala't_n't:alF'f'_'.d ' ' ''I adult maximum exposedindividual,
- f,

Cd_,,,.,,n d 3.17 x '10_ _/Q)(Q), '" "' '" '

D = dose factor, mrem/pCi, (,°"",, "'",',,, "
tt '., •

for _H, D ,= 6,23..x 1'_"_?m'f_m/p(_3" x 1.5 :o include
immersion dosg. _ "0.35 _, 'l'0,"'_',tmrem/pCi,

," "' ;" mrem, m o
e 't,,_ 'mh '', -for I_N, D x-,,,L,, 52.,X l0 3

"_,_',.,. '.,,.:, pCi y
t'4

" '"' -3 mrem , m 3forl_O,D x U = 5',25'_ 10 ,
• pCt,y

'_,

I' % % , ?

D..... a,_t_,,t,=' _rn/y,.,'":"
', .Go . .

For Rdp,_:;laliqn dose, t'l,_ d_ffusmn factors and population figures for an area within 80 km of LLNl.'
were sqtn_ed o'vdf ali ,ilirecttons,

, ,...._' ._ °°'_, d'

%.. ,, °, ,

D_s'e'(.'[_r_on-'_._?__,"_ 3.17 × 104 I_/Q), t Q tj D , (5)
." ,, 3_ ' _ %°',

.,_,.0,,......... ,

., "..:?/",, ".
•' ' .'i .'".": _/QI, P_ = Summation of the (x/Q) for region i person-set
' times the population in region i for ali regions n, m_

, ,,

Q = release rate, Ci/y,

U = inhalation role, average individual (adull),

D = dose factor, mrem/pCi,

V i i nlUlll n i • , , ,, ,, , ,, i ,, • |_,

SOURCF. G,_ggsandBuddeme,er, 1986

....................................... FIGI.JRI: 4:4

............. " " " ' _ '_u_"v"al/=_l'_,l'_l t"I/"__V AID
DrObl'- A_I:_I)IVlI::Dil ,I Irl r" i nM/l._VL_,_,a . = ....

LLNL - LIVERMORE, CALIFORNIA
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TABLE 4-12

ESTIMATED WHOLE-BODY RADIATION DOSE TO THE PUBLIC

FROM LLNLAIRBORNE EFFLUENTSDURINq'1985
LAWRENCE LIVERMORE NATIONAL ;ABORATORY - LIVERMORE, CALIFORNIA

a,_4, ' • ,t

.,, .... ' "1| _. i illlll i ii

' .Dose at '.Doseto Dose Withi n
t

_,Site Nearest 80-km Radius
Nuclide BIdg,No, Facility Cur)_s:" B_0,_d.ary Resident of LLNL

•'"" !,,"(mrem'i (mrem) (person-rem)
, '4

I I I I I ., I I . I I III

3H 331 Tritium Facility .",,1','98_" .,. 0,05a, _' 0.03 a 0,22a
212 Insulating Core Accelerator ,, "o'.E" ' .:' 0,00 0,00 0,00
292 Rotating Target NeutronSo_ir'd'e, '"2'1"0 0,11 , 0,02 0,08

i ii i i '_] , , '" !,_ iii i

13N,150 194 Linear Accelerator ,,'" ..... :..'"',,,120 0,06 0,01 0,00
865 ATAb (Site 300) ""'" , .... z}00 0,00 0,00 0,00

! ', ,o

I ni I IIII IIIIII I , , I I II
li 'q ,, . . "%

TOTAL " ,, '. '. 0.22 0.06 0,30
ii iii , Bf ,, I • I I

, . 'i '.. 'e
, ' i % , 'o"

Source' Adapted from Grlggs._nd.Bu_,dem,eler, 1986,
'' " _"'o1_ i. ,,_.

a Doses ar'e based on the l_4. Ci "O_!IN,TOreleased by LLNL, The dose due to the 1,365 Ci of HT
released by LLNL does no{'_i.sig'_ii,_.icantly to the total, SNLL emitted about 450Ci of HTO,
which are not included in thes_'_'Fculations,

b Advanced test acce.lerator,ii e ',

_ ". _.,.,, , ,.'",;'..

, .. _ ,' ,°
,... ,, .

,• ''i. '¢I "_',' -'

•' ,A_ ,. _ ,, , ,°
. . _ .I•

,' . , ,_', . i,

,.. , ". ",°
, . , %,

.' • :_
, ,' 'v

,L'_ '(.. ,"

,,
. ,
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.Other dose pathways considered applicable to LLNL operations include tritium in potable water,

vegetation, wine, honey, and milk, The calculation methodology for potable Water exposure is

shown in Figure4-5. Tables4-13 and 4-14 show calculated adult, whole-body dose measurements

for the locations shown in Figures4-6 and 4-7, assuming a person _uld consume 2 liters/day and

assuming dose conversion factors for tritium contained in ICRP3_fro'i,nkShat sampling location. The

highest dose is 0.05 mrem, which represents 0.03 percent of the.U.S, average background radiation
• ,, 0

dose shown in Table 4-9, , ,
q', 4 r

.. *

j, ' , ',,

In similar fashion, dose from the forage-cow-milk .f_a_hw#.y is "_:al(:ulated using the methooology

shown in Figure 4-5. Figures 4-8 and 4-9 show the Liver,rflore d,alrey and Site 300 vegetation sampling

locations, followed by Tables 4-15 and 4-16 listi'ng"calcul'at._ adult, whole-body dose measurements
'*'_ "** wd*

for these sampling locations, Most conser,v'ative.w:g_ta_.ion pathway public dose calculations yield

exposures of 0.3 mrem/year for Livermof_ Valley. locations and 9 torero/year for Site 300 locations.
, %, 't.,

These exposure levels represent " ' "0..1_5percen_ an&"'4.Spercent of the U.S. average background

radiation dose shown in Table4-9.". T._'b_4-"T'7',"shows measured tritium concentrations in milk

obtained from farms within 5 kil'Om.e_;er,s,_f'LL_L (Livermore Valley) arid the associated adult, whole-
• %, .'_'I

body dose, Milk dose calcul_t, ib_sas's_'_e intake of 30 liters/year and use the ICRP30 tritium dose
d j %% "'m"

-, Iq

conversion factor. ', ',.'% ,lp

o

Tables 4-18 and 4-19,show,.t'ri,t_um,,¢bncentrations in wine and honey, which are two locally produced

agricultural prq,d'._:ts,,No do'sef"assessmerlt calculations have been made because accurate data on

consumption 0f.,tl_e_e"spe_},fic products would be difficult to obtain and probably not contribute

significantty.lt;e,gubl?6'd'eSe, Inclusion of this nformation is provided as another indicator of off-site
,' ,_ ° _ %,' °,

impacts:'d_e to _L_I.Lactivities.
,

In"i0'm'm'ary, as_ming maximally exposed ind viduals and conservative dose assessment calculations,

3'able .4-20 shows the summed dose consequences from ali LLNL and Site 300 sources as reported in

the 1'98'S._qnnualmonitoring report. As discussed earlier, actual milk tritium measurements indicate

doses much lower than those calculated for the Livermore Valley vegetation-cow-pathway. The

Site 300 maximum vegetation dose is grossly overstated because on-site vegetation was sampled

even though it is not foraged by cows, Sampling of milk from a nearby dairy farm, which would

provide a more realistic indication of Site 300's contribution to the off-site vegetation dose pathway,

was not conducted. Based on observations of operations during the Survey, it is likely that milk

tritium concentrations of farms near Site 300 would be in the same concentration range as the

Liver,morc Valley mi!k results.
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Annual Dose from Potable Water

Assuming that ali water sampled is available as drinking water, the annual whole-body dose for

tritium has been calculated ustng the following equation: .,

'( 04

= ', {1)
R,otJ'lbody CwUwDw ' ,,',:".!.'k ",_.

,q .

where , . .... ', ',.
• + ', _ ..',

C w = concentration in pCi/ltter, ,'i *:" / 2.
] Uw = intake rate, fliers/y, %.",,,' _,........ ',',"
i = 730 ltters/y for maxtmum exposed individual, "";7_.',,

D w dose factor, mrem/pCi, .,",_":',, '":,i':'
X 8 ' * '+ '"' :"" '6.23 I0" mremlpCl for the whole-b'ody. {ng:#gtioQ pathway for an adult, and

R_ot,Ibod>, annual dose in mrem to the total body fro'tn.'l,_'_.esffo_"of 730 liters of potable water wtth
concentration C w, ,, ',, '.., ,. ,

%1, .i',+ i ,+,i ++
qf., ., .+ ',

4+. , ' ' ' -..°i ,la , '+,, . r ,+ ,_' +t

Annual Dose from Forage-Cow-M}Jk Paflii_ty'_o'i" Tritium in Vegetation; + ",i. ' % '+`'+ ,
% , % I%

", ", '+, '+,ii

' Assuming that+all feed for the cattle ,was past_.re gra_,_,the annual whole-body dose per/2Ci/ml HTO
for the maximum exposed individual ha's _i_et") cal'_u._4,ed using the following equation',

5;, '_ ",. ' ,,,r +
t,., ,t.. "r _,.

Dtot,_tb_my = D,.._, + Dr,,+,.,. + Dmil_' ',...' +,,,., ,; ,,; ',,,,;,,,, (2)
IlL ,+ , "+ ,,

Dr++ (leafy vegetables) = U+_,+ x"_1_g, x "l_.q) , (2a)
++_','1 "Is ii

'iii , l'q,_

where '". ''

e', ' _o i

Uve _ = i'ntake rate, kg_y,,,,,64,,kg/,,y+!Gr maximum exposed individual,
'2+"

,*' ,,' +._ '+*+* l:a

C,,c_; = conce_la'htio_ in pdIl/t_'g = 109 pCi/kg
,' ,' ,. s /2Ci/ml x Cveg _Ci/ml (measured),' _* 4 , I;* ,+%

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

•. ;++,¢; .'.;'," ,DHTO =.,do, se [a'_ ,.m't_nlpC_ = 6,23 x 10 -B mrem/pCi for 3H for the adult whole-body ingestion
' ; ..m* '._ ' _,: '_*

," ,r'pat:hway, "v.,
,' ,_;," _,¢

_, ,, ,,,I

Dve"_(:m.'re'n._y,)..,-.._')'.40'" ":'*'+"' x 104 C,,eg/2Ci/ml (measured),
• %

'"; ,:_i = Um_ _'x Cm,,.,_ x Dm. o, (2b)

. '"%

U_'_:a,+:_ 110 kg/y,

DH.ro = 6.23 x 10 -_ mrem/pCi,

SOLIRCE:Gr,ggsand Buddemeler, 1986

FIGURE 4-5A

DOSE ASSESSMENT METHODOLOGY- WATER / VEGETATION

LLNL-LIVERMORE, CALIFORNIA
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C_,t- (Fr)(Qf)(ev,s)exp(-_it,),

FI- fractionofdailyIntakeofnuclideperkg ofanlmal/fish(pCi/kginmeat per pCi/dayingestedby
the animal),days/kg,

Qf' " amount of feed consume._,kg/day, _./;

Cv+_ " same asabove, ',.".
,,o_,q +le 4 %

+ + e

A_ " radlologlcaldecay constant,day-I ,.Y."') 'i
_ *til,* hp*II*,,..,.,'

t, = time between slaughter to consumption, days, '",, '_,

( -+/( .... "• 2da k pCl 9 Ct/k , ',;,:', .... '"

x exp[-1,5 x I0"4(20)]=0,6x I0_PCI/-_''x,Cwo_easured) ,
,U_i/m I',,+f'".,.,,, ':' m'l,_;"

ii+ ++ ,,, ,,,
o+ ,, ' ' ' ' -*,,*,al,dll ..*+1

Dme.,,I (mrem/y) = 0,41 X 104 X C.vel_pCi/ml (me'+,E_),,.*,.,.,'
+q ,% ,+ ,,,

,+ t. "'_ f,

Drnll k = Urnll k X Cmllk X DHT O , + ',,,".,. "..",, (2C)
,':",, '"V',, "
+,, . -' +ll_ +,%

where ',; :,_',, '.,'++":,, .l *', e
t. ,+,., .v+,"l_:+1,pq

Umilk ,= 310 liters/y, '++.,.+, l'_ _, l+.. '_ ''_ ' ' ' +_1

L,'HT0 = u,.._, ^ ,u ,,_r=_,._,_ 4 ',i .'

"+ +._lp

Cml,O,' = Frn Q+ Cv, mexp (-,,1.+tr), .,.,
,_.',_ _ ii+

Frn = ftac,tton of dafi,y Intake of nuclide per liter of milk (pCl/liter in milk per pCi/day, - 9. +, ..

.,. }ngeStl_.,_yth'_,:animal) day/liter,

Q/._" amount olr'f_ consumed, kg/day,

"_.+++++=.,'._ame ._._above,
(':',_'_';+.,:._i,.'
^+ --'_t_to__lcal decay constant, days" I,

.,'._+'.?'"_ _"C.._'?' "

.,.,'._,:..""',:F,_. = tran'spbrt time from the feed to milk receptor,
".t'?.',.:,"'._"+.......

. .... , \".i.:'.., liter/\ d / \ "_ ml / \ pCi/ml/
." .+,+ +, ,, _.'._,

"'" '" ' " '%' 4 9 pCt/ltter MCt
..'.,+ .,'; x exp[-1,5 × 10" (2)] ,,. 0,5 x 10 -,Ci'ml x Cv_-_._-.(measured) ,,, , P /

4]i Dm_lk_(mrem/y) = 0,97 x 104 x Cvcz pCi/ml (measured) .

Dtm,l (torero/y) = 0,40 x 10_ Cveg ,uCi/ml (measured) + 0,41 x 104Cv,._ pCi/ml (measured)

+ 0.97 x 104 C,,es pCt/m] (measured) = 1.78 x 104 Cv_,uCi/ml (measured) .

SOURCE'Gr+ggsandBuddemeier, 1986

FIGURE 4-5B

DOSE ASSESSMENT METHODOLOGY - WATER / VEGETATION (cont'd.)
I

' ' *'L , IXlI::DI_At_D¢:C'AI II::L'_DMI_L II_ I '_iI -- .,. ,,,,IL'I V IL--I't_IVIVIlklr knk'Ill VIII+
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TABLE 4.13

TRITIUM (HTO)IN WATER
LIVERMORE VALLEY "

LAWRENCE LIVERMORE NATIONAL LABORATORY. LIVERMORE, CALIFORNIA

...... __ ,,_,,ilI i il , I _' , .........

[(10-7 uCi/ml + 20(%)] ".',',",, ',' Calculated AdultNo, of ,
Samples ..... ,; , "-7-_'Mb %CGc Whole-Body

Location a

Maximum Minimum Average"','.'{" ....... ' Dose(mrem)
I II I ii i i I I i 'i. i i mli II I

11 4 0,8 0,4 ,"','0:_' ,, )'3' 3 x 10-I 3 x I0.3
i i ii ii iiii i i 1 l 'lh ' ' I,. ,,

'. g ",,. :_15 4 0,8 0,5 0,7,,' ' 16 3xi0 "I 3x10-3
ii ii i i • 'i. , ii iii ii i i ii1 i

'i I.

16 4 2,3 1,3 'i'.',,, 1,8".,, 27 9 x 10-I 8 x 10-3
"''q8

19 4 0,7 ()',5 "'. ,0_ 18 3 x 10-1 3 x 10-3
J I '|, I iii -iii i i i iii== ii r,., _

20 10 34,5 ",.13','7, " '",, , ,, ,. 9,9 107 5 5 x 10-2
ii roll i i, i I I i i " _' i i i =,iii i i

; ', '4 "

:,,!.4,23 4 0,7 ',, _'.. 0,5 27 3 x I0-I 3 x 10-3
i, i i iii i ii = ,.

,,, ....24 4 ',.O','S,:. 0,9 51 4 x I0-I 4 x 10-3I .,J--i4

i i li = ,,=,,, II'_lll' ' i .I ._ = ii li= i i i,i,i

26 4 .,3.,,,,._ "':'::,':".,! ,4 1,5 9 8 x 10"I 7 x 10-3
i iu ._lq, i i i i i

29 4 0,7 TM ", 0,3 0,4 37 2 x I0 "i 2 x I0 -3",. 'e

, . , , '_', ,, .,,. ' '"' ' 'I

30 4 o: "',, 1,0 ,, . 0,4 0,6 44 3x10 -I 3x10 .3
• ;'% " i i iii i [

31 4"',' "r_",'-','_%_:_': 0.3 0,6 44 3X I0-' 3X 10"3
,'_' . 2' - i -_,, ..&"

m i j i|Hi "i- ull i i.,, i.= H i i i=_

33 .,"{'_. '"" . 0,8 0,1 0,5 52 3 x 10-I 3 x 10-3
' "l ''| " ii _ ' I I II I|l i, I

II , t,_, i.,I j ' 'I'II,,",," 1,2 0,4 0,8 47 4x10 -1 4x10-337
. !,. ',,".-, ::. ........ ,,,,,,

t i tle

Source ,. r!_g .andJ3uddemeier, 1986,
• , _

a. '._.ee _i_'C_r._'4:6for sample locations,
...b,.' St,aindard deviation of the mean

_.. , ,CIGIConcentration Guide, - 2 x 10-5 _Ci/ml.
, ,

, ,

lH
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TABLE 4-14

TRITIUM (HTO)IN WATER. SITE 300
LAWRENCE LIVERMORE NATIONAL LABORATORY. LIVEI_ORE, CALIFRONIA

, o

• _" Calculated Adult

Locationa _7- ' Whole-Body

Samples 1 Maximum' Minimum Average/l,,,::',._.i!" I Dose (mrem)

3, 4 0,3 _+21 0,0 0,1 7 x 10-2 7 x 10-4

4 8 0,3 _ 24 0,0 'i0_',I" 6_ 5 x 10-2 5 x 10-4

5 8 0,6 ± 10 0,0 ,, 0,2',, "88 9 x I0-2 9 x I0 -4

6 I 0,2 _+23 0,2 + 23 .... Ix 10-I Ix I0-3

7 4 0,5 + 13 ..... 0,.2. 108 I x I0-I I x 10.3

14 8 0,9 + 8 ,. ' .'.0,6 22 3x I0-I 3x 10.3

20 7 0,8 ± 9 '.' 0,6 27 3x10-1 3x10 -t

21 4 0,5 _+'I)',. 0,3 48 I x 10-I I x 10-3

22 8 0,8 £.I]' '_','9, 0,2 135 I x 10I 9 x I0 a

23 4 0,4 _+15 ",0",',,1+ 44 0,2 58 1 x 101 1 x 10.3

4' " i ,'_'o

Source' Griggs and, Bud'd _m.eier,.,"_986.
_.' .,* l-i %,.,,,,' 5 _

i. ZC

a See Figure.4':.,_'fops?-_mple 16cations
i 0 ._ , ,

b Standard dev.lati._h of,(be mean

c CG, Concenit"at.i_n, G'u,i_e, = 2 x 10-5uCi/rnl,
,' ,L" • "lo "",o"

,,,0_

', '%

I' 0, . 0 %
. ,' °v'q

° . i

q • •

a
,i
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TABLE 4.15

TRITIUM (HTO)IN VEGETATION. LIVERMORE VALLEY

LAWRENCE LIVERMORE NATIONAL LABORATORY. LIVEt_MORE, CALIFORNIA
i ii a i • ........... :................. ii °l . , ,,,,

[10"7 _CI/ml :_,2o(%)] ,';_ '" ',
...... "' Calculated AclulL

Location,_ No, of In Water Recovered .... ,,, ',,, ' %SDM'h,, Whole-BodySamples ....... .......... ',,,," '
,' ,' , Dose (torero)

Maxirnurn Minimum A_e,r,'age',. .....,, ,,..'
q, I

- " I I1' J'- I I I III I I IIIINI IIII I I I I I I I IIIIIIII J
p, I

"',, 36 " ", 17 6x10"._4 4 4,2 + 24 2,8 +.40,,,'.:, ,, , ,- iii i i i i .....................

15 4 326,0 + 1 8,1 + 14 '",,'_1,:4_"'" 171 2x l0 -t
ii H ,ii I ql 4 _11 I I I I I I

20 4 17,2 _+8 4,5 _-'_'4, ",,'_,9 55 2 x 10-2
i...... . , 0 ,L' ,,,,, , , ,, ,,

"4

23 4 440,0 + 1 ,;_6,4_,± 5;'", ',"444,3 137 3 x 10-Ii ii ii i ii i ii 4_1* _ Ii 4 gill i iii iii ii i i
| ",,

29 4 , ,20'7 4, 6" ",g,9, -+',23,,,,, 11,6 58 2 X 10-2
...... i i u , i_ i 4 ii i IL I I I II I I

31 4 17,5 _',_",, 5,_','_,,_2 9,7 57 2 x 10"_
.... | _: lA ' 4, iiiiii - iii ...... . iiii iii i

32 4 l_,:z_4, 8. r ",,'_',5!,+- "44 8,8 64 2x 10_
: i i i ii '' • _ " illi ' _11111111 i ii j iii i

33 4 ,',_,,,4 + '231,,, 1,0 + 100 1,9 88 3 X 10-:_
!' _ _' "l , ,1_ ! .......

4 % %lq

Source: Griggs ancl Buclcle'me_r, 1986,
,t

4' " ,Q,

,_ See Figure 4:8,le( sampl'_,t'ocations

t_ Standar:d"_tevi a.ti,o_,9,f"t,_e,. . , mean
, , ,_

" .I'" J' i 'lii ,i

4 £4 '_d , , q0

'1,,, _'l i '*11 _,'

, t

4' " ' , _ ' '%

q,
, ,

_ '

A __QQ



TA_ILE4,16

TRITIUM(HTO)IN VEGETATION.SITE300
LAWRENCELIVERMORENATIONALLABORATORY,LIVERMORE+CALIFORNIA, o

Iliq I

InWater Recovered ,...., I ;i",, Ic ul d AdNo,of - ",, aic ate ult
L°catl°na Samples

1 4 .-.
2 4

3 4

6 4

12 4 3 x 10.3

_ _mmmnmmm_mml_ +

_r

13 4

+I+;,¢,

Source',Griggs and guddemeier,, _1_6,_', ,r

41 ,_j +'d' +0,

a SeeF_gure4-9 for' sarnple,l'oqattgn_:'

b Standard deviation of the"_'_n,,
I _, , +

+1 q+ ++°14
t +'4+

. 4¢ +' +_

lat I i ;+ i_%t 4 I' i+'t

t'

'_ ,t'_ ,'q' lm

i ', +' _+
• + +., ,_l" ,' ++_

, - l + + ++
..+ _+ ,

,, ' ' I i+ ++i_,1+iII ` +++
,+ ' +, . l"

+, ,.I + . _ +_i+

+,. p.,+.+, _i++ _
+

+,+ ',

i' ', . +%

+ , ', '_i +

+' , _ t +'
_I'+ m , ,

, +
,I
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TABLE 4-19
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TABLE 4-20
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4,3.4 Findings and Observations

4,3,4,1 Cateqoryl
,6

_' ,j
'I' '*

None ,...... ._,k

t . . ,

4,3.4,2 Cateclory I! ,' ," .' ,'
4', 411 ,' _ ,. ,,

%4 '''e'* _P_'* ' J

None ,' ,,,, ,

,; _,"

", "01 _

4,3.4,3 Cateclorv III '"_',:::

None '. ' ".
6' '% t

., % .

,, ,. e

I ' I I I lq

4,3,4.4 Cateqory IV ., .._ ',. ,..
,, • , % - ,%

o e , *', ',lp

,, *,

1. Direct Radiation - Peri'_',_,te,.ra_iX3ff-Site Monitorinq At Site 300, Lack of a perimeter and

off-site environmental peFte,_;_a,ting radiation monitoring program at Site300 prevents
'',',

documentation,,',_qnd evalua.tion of potential present or past environmental impacts,
, ,% ,' ?

Discussions ,vv_l;h,,.,'L_L_t'D,p,er_Q,m'nel,,,.,",_, ,,,_ indicate that location of TLDs at existing air monitoring sites
might be,."._"logical fir'st_Fstep in combination with other sampling/measurement location

, , '" " ..'i."" ,."'..criteria ":.'",_ ,' ,, .,

• ' ' f, "Li,, "=A'c' ,"i

• ' , . *v •

2, _)_,_ A_._,me.nt - Calculation Methodoloqv, While there is no reason to suspect the accuracy
''. ',._ #"•*-., ,l,,,,,,,=,'

of L'L.NL:',_CPS (Continuous Point Source) computer modeling code for estimating public dose,• ,''. , ,,

"EPA NE_;'I_Ps requires the use of the AIRDOS computer modeling code or an equivalent
, ,

' , * '
_. ,

", ..,,a'pproved by EPA, Since EPA has received no requests to evaluate "equivalent" codes,. _

'c_l.qulations of public dose to radionuclide effluents should be made using the approved

methodology to avoid any potential underestimation of environmental risk, LLNL personnel

are aware of AIRDOS requirements and are taking steps to rectify this situation,

3, Dose Assessment- 624 Incinerator, Underestimation of public radiation dose may be occurring

as a result of failure to incorporate the 624 incinerator radionuclide emissions into the dose

assessment calculations. While tritium releases are administratively limited to 50Ci/yr,

measurement nf actual emissions and subsequent dose calculations could be incorporatedz

- into the dose assessment procedures.
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4,4 Quality Assura.nce/qualltv Control

,i

4.4.1 General Description of Data-Handling and Sampling Proced,u'res

o,_d, o_qq '%j

At LLNL, the environmental quality assurance responsibilities a_e,divided'e_'mong the Hazard Control

lHC) Laboratory, the Main Site verification monitoring prog'r.a'm,,.,{h"eSite 300 verification monitor.ing

program, and the ambient air sampling program, '"' "'" '''_....... '

, The HC Laboratory analyzes environmental samples';.;'.W.as_e"._'almples,and retention tank samples.

Analyses include metals by atomic absorptfoh.,.and"i_'d,uctively coupled plasma (ICP), solids,

radiological analyses, pH, and organics by gas and i'i'_:l_'id.,.chr"omatography. The laboratory is certified

by the State of California and AIH. Alth.eIJgh'ai._ualit'y _ssurance (QA) plan is in effect, several areas

are not adequatelyaddressed, including, chai'mofc'ust'ody,lack of a QA co'ordinator, calibrations, and

written procedures. The Main Site veri_',_ion't_bnitoring program is basically concerned with the
_, °, ,_ _°

monitoring well program and e'nsu._l._g '_ha.t/all aspects of dealing with outside laboratories and
i' ', '*0 ,

sampling are carried out in "a _z_rrect.m0nner. The Site 300 verification monitoring program is
i d i. ' '*% ',,o,'

centered upon the monitoring"w_$i, sampling project and includes proper sampling, written

°',

procedures, and chaiq._o.f-custody..The ambient air sampling program includes an evaluation of the
, ,' °jQ

accuracy of the meas,ure_e:nt,s ta'k,e'n from on-site and off-site sampling stations.
I"i "" ,4' 3*

i' ,° ' i ;{,"
• , ,_°

• .

_I,4,2 Fi ndIn_jS'a_t'ci,'Obs4_r.,attons
,-. % , ,

4,4,2,1,."' _

_.'" ,"' ", ":None"'.:'
, , . .

4,4.2',2, '._ateqorv II

None

4,4,2,3 Cate_

None
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4,4,2,4 Cate,qory, IV,

1, .H_CLaborat,.orY._BB-253.,c_u.ality Assurance/Quality Cont[ol (QA/QC) Proqram, Analytical results
4_

for environmental samples may be suspect for the following rea+,ons:

• No sample log books arein use for organic results from, EPA Me'th',0d 601 analysis,
_ _ .

% J , ,,

• No formalized (written) procedures are present fo,¢.malnternance and calibration of ali
s,

analytical instrumentation, ,," .... '._.

' i'm

• Laboratory procedures notebooks are°nbt.updatea, regularly,

4', ,, ' °'._O '°,_ e
, • ,, ,_ o ,,

• No one is formerly designated a_;,aQAjQ,C coordinator,
'', . ' o 'v

j,l% '. , ,

• Chain-of-custody process stQ_,_ben'sa'mples are dropped off at laboratory by sampler;

samples sit unattended'qnt!,L.i_aly_.¢; no chain-of-custody is used for samples sent to the

I'" t° h °, ._, 0,contract laboratory;,B.ro,wn alhd,Caldwel,
' ,._ ',% ".,w°

"1 ( ,i
• ._ %,

'°,, 'e I

• There are qo,.formal (wrJ,tten) procedures for identifying unsatisfactory results, Section

head usgf,,,best, l _.merqt to decide when to use sample results, but there i: no formal
docuNedtation on h_ the decision is made,

i' _. ," ,.° _.

• ."Cr3)[b{ati'°h'_'_i_Qlts,., ,,. for metal analyses by atomic absorption and ICP are sometimes
,2",', eyel_a[I,e.d versus plotted to determine linearity,

,, ''°, "', ',,,

",""'e" Oniy t_:l'anksamples are spiked to determine recovery; actual samples are not spiked, This

,, .',., process confirms instrument calibration but does not give a measure of nterferences in

" ,the determination that could be caused by the sample matrix.

• Existing QA/QC program does not cover chain-of-custody,

• There are no formal (written) procedures for checking data transfer errors

4-97
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2. Main Site Verification Monitorlnq Plan, QA/QC, : Analytical results for environmental samples

may be suspect for the following reasons',

ii

• The current QA/QC plan does not cover chain-of-custed;y adequately, especially for

samples sent to the HC laboratory (B-253) and,,,Uuts_e........ . laboratories other than
Brown and Caldwell, ..,., '", ',":

I

,,' 4'" t_ "

• No provisions are in place to conduct internal audtts,,df,.envtro_mental samples,

• " '_4" ''_t,

• A sample tracking form showing date ttm@_sample _ntlfication, and number does not
' , J i,

accompany samples from point of sarffpllng to 'a_'_l,ysis,i, I ,

m,, 4, _,
J • ,, Iq'll ,,

, # ...,, ',, 'lP• ,. , ,, .,#

3. Site 300 Verification Monitorinq,N#n, QATQC. Analytical results for environmental samples

may be suspect for the following,reasohs: ,
, • '% ,, •

" _'?"i °I'i 'I'

i( II I • i , _ I 16 I |*I,

• No written procedures _hce_va[I.'_.b'le..f'orsampling,

• No blanks or duplicS_,areta:'l<'eo during a sampling round.
• j ',% ',, ,*

,_.• Sample bottles are not n_. d.with the solution to be sampled prior to taking the sample.

• Sample refrigerator is na.t locked when samples are stored overnight, (In this instance,

chai n-of-eqstody,'p_£c.ed_'res are not followed,)

4,5 InactiVe, Wa'_e Slte'_'and Releases_7

'" .I_ '" "_ _"','i"

4,5,1 ,'i ne.r .D.e,s£ri tlon of Pollution Sources and Controls

• I I I * I 'I I I I I 14 1

Th'_.'Cdmprehe'n'_i've Environmental Response, Compensation, and Liability Act (CERCLA) of 1980

'('r_tbdrized and amended in 1986)established (1)notification requirements, (2)liability standards,,,

and (3).ie_ponse authority for dealing with releases of hazardous substances to the environment.

Also known as "Superfund," CERCLA's scope is expansive. The EPA and state agencies can undertake

or order study or cleanup when there is a release or the substantial threat of a release of a hazardous

substance to the environment.

Superfund was substantially expanded by the Superfund Amendments and Reauthorization Act

of 1986 (SARA). In addition to significantly increasing the size of the fund to finance cleanups, SARA

creates a response authority for petroleum underground storage tank releases (technically, an

amendment to RCRA) and mandates community right-to-know and emergency preparedness
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programs (Titlelll). SARA also obligates Federal facilities to comply with the same regulations and

policies as other entities, Hence, except for certain limited national security waivers, Federalf_lcility

cleanup plans for sites on the National Priorities List must undergo EPA review anti concurrencel

'1 **
*

This section describes several sources and potential sources of,,h'az_rd,ous substance releases from

Lawrence Livermore National Laboratory (LLNL) facilities into, thel envird_[h.ent, The release sources

from both Site 300 and the MainSite are d,_.:,cribed sepaira'{ely, ': This section focuses on specific

known orsuspecteclareasof contaminatlonthatmay be res'IbO,'_'_5'ib76'r"ihesecontaminated areas,
d

T.he known groundwater contamination resulting froim"th&e,_'_ctrces is discussed,in Section 3,4, The

sources are listed and described, generally i:,, th'i_ _ub:ectro'h ,(4,5, 1), while more detail isprovided inthe Findings section (4.5,2) ,, ',
J

4 5 1 1 Livermore Laboratory (Main,.Site)", ". " ,"

There are at least four major areas,of, gr,9_ndw.L_ter contamination (listed and discussed below) at the

Main Site. The sources of c'o_',ta,min'at.'ibo,for three of these areas have not been identified. In

addition, there are numerous ot_e.r'a.c,tual or potential sources of contamination. The Livermore

Laboratory MainSite,i_ one of the, fnvv DOE facilities to have been included on the EPA's National

Priorities List (NPL)_,,flnat._ze_oi_,)_ly21,1987, The December 1986 Phase l report (Lindeken et al,,

1986) summarige.d"the,.,use of't_'e Hazard Ranking System (HRS) to establish ranking scores-for sites,

Five areas at theM..a'if_'Site"_tere scored, Of these five areas, four general areas (listed in Table 4-21)

scored hi0_e'r,,_han"_he'iarbitrary 28,5 Hazard Ranking System (HRS)score above which sites are

propo_,e'cF'for,'t_¢,NPL. (An area of tritlurn contamination in the groundwater at Site 300 scored
..., ,., ..... 2':v

belqw tt_ 28',:5cut-off score,)

' ., [ '

"So'uthW'est and Off-site Area
, ,,

The source of the organics in the groundwater at the southwest corner of the site, as described in

Sections 3.4.4.3 and 4.5,2.3, is not clearly known. LLNL investigations have generally identified

(1) historical Navy releases into the storm sewer system that previously discharged to the southwest

corner and (2) an old Navy "continuous fuel pit" that extended from the present location of B-403to

the southwest corner.
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B-403 Gasoline Leak

Tile B-403 gasoline leak is one of tile few clearly identifiable sources of grounclwater contamination
01

at tile site, LLNL estimated ttlat 17,000gallons of gasoline le_'_,_d into the ground from an
, t

underground storage tank in 1979, Thls area was historically used' .byatt\e Navy for aircraft refueling

and fuel storage; hence, other fuel leaks may have occurred in t,hls, area, .1 .,' dll .
I i

Southeast Area ,,. ,,
_, , "t,

, 'J,

The source of groundwater contamination in time sSu:[hea_t',a'f,ea of the site has not been clearly

iclentifled, Several likely sourcesare discussed id:_L<tton zI:._1,,,]1,3,I, 0 ,
,ii 4, _1'

,6, i,

' #i" .,i _ ,

South Central Area ,, ' ',,
t',,, % i, , ",,_ _ i_

n',_i_"tq_clud,e's at least the following three major sources ofThe south central area at tt_e Mai' ,1 , ,,_,.

u,_~roundwa'ercontamination: '" ' ' .1 ,.,',.

'd iq ,v _

• East Traffic Circle Landfill,,,',1,,

• Taxi StrtpStprageArea.,

• Olcl Salvage,.,,,' Ya_d,.,'.,.,:,,,,.",,..,'""
I' ,_ ' ,'t'

Miscellaneous KoOW),gnd,S'u¢pected Areas of Contarnination

Accorclilq_j"'to : '";a2,g,om_ilation by LLNL (Dreicer, 1985) there are at least 50areas of known ancl

suspe,ctedCo.!l_rnination at the LLNL Main 51te, These areas range in size from abandoned dry wells

t_']a_d#i'lls, Ali_{ 1of these areas is given in sectlon 4,5,2,3, These areas may pose a thre,,t to surface
_.,

'w_tarO'r groundwater, If they remain uncharacterized, contamination might, spread and could

resultir{,upcletected threats ancl/or more expensive remedies,
d

4,5,1,2 Site 300 Sites

There are at least six known or suspected sources of contamination at: Site 300 as well as several

apparent spill or abandonecl waste locations, Tt_ese sources are listed and described briefly below,
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TCERelease: B-834Complex, B-830and GSAArea

Trlchloroethylene (TCE)has been released at Site 300 from the Building 834 complex, as well as

Bullcllng830 and the General Services Area (GSA) area dry w_lt_, TCE has been found Irl
, i

groundwater near Building 834 at Site300, TCEhas also been f,o.Und'lr_,groundwater from Spring3

and Well 7, which are both In the GSA, More details on,.t,he.groundvJ_ler.. . . quality are given In
Section3,4, In addition, the TCE contamination at Site'S00 _as the subject of a 1983report

(Carpenter et al., 1983), and was addressed In Part I of the Ph_ 14.repo_"(Lindeken et al, 1986).
11 'l,

Slte300Landfllls ' " ''_ '_', ii, , 'i "4'

J,, ', ,'

6 ',, , s

q,'

Eight landfills at Site 300 have been oper,,a't_ si_/;_'"tb.e1950s, Two pits (Numbers1 ancl7) are

presently operating, Generally, the laod;f,llls'l,e_ej'v'e'slqotdebris and firing table gravel associated

with hydrodynamic test operations ,a4,,tt_e'i'i.[gh,exp['_stvesfiring bunkers, The debris and gravel is

typically contarrllnated with uranium'_ L_[ltu'rfl',_:_nd lead, These landfills are discussed further in

Sections 4,1and4,5,2 4, ,, ,,, ,,
, ",, _t,,4,, _° ,_

,,_ ,, ',,,, ',,,
"4 ,, 'e'

klig_." ×plosives(FIE)Burn Pit (Slte"3Ob'),.'

ql' ,', _ _, '._'_

Three pits anti _'.,ste_l,'."e:qmta'[r.ternear Building829 are used for burning waste FIE and

HE-contarninat,edl,v_asI4.,s,A s_:e'_'icontainer, called an "iron horse," is used for burning HE processing
, , , ,

sludge from cla_l'fl,e",d,,bag,_:,,Thisburn pit is discussedfurther in Section 4,5,2,
"e. 4% ,

I-lEWas.teWalt,er_Le_,ons (Sito 300)
, '_ ,#'_ ,_,, _._ ,,s _

, 4,

• , .

Wa_tewaters f're:nnFIE processing in various buildings at Site 300 were discharged to lagoons near
't.t_dsebLJildings, Eight lagoons were used for' disposal of wastes from FIEprocessing and machining

until' a,pe_'mitteclsurface tmpounclment was installed in 1985,

Firing Tables and BLinkers(Site 300)

There are several firing tables and bu_kers at Site 300 where uranium, beryllium, and leacl wastes

have been released, Known as "hydrodynamic diagnostics complexes," these firing tables are

covered with gravel to serve as a cushion for the t-lEshot,
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GSADry Wells (Site 300)

Seven dry wells located In the GSAat Site 300 were used for the disposal of a variety of hazarclous

substances frown the early1960s until the statenrderedthelrclosur_'4n1980, The waste types and

tile approximate disposal rates for the closed GSAdry wells are d,_se_l'b0_lIn Section 4,5,2,
I lllll it_ _ I I

! _t l,

Miscellaneous Splits and Abandoned Waste Areas ,' ,'" , "' ,i _ .e , ,

At Site 300, spills and abandoned wastes were obseryed'l'n,s_veral"a[mas,including

• GSAarea near Well 7 (stained soil and,qband " ', ,, oned,,,drums),

• GSA area between B-87S and B87,8on,sout._ side near Corral Hollow Road (stained soil),
. o ,.,lP

• GSA area north of B-875 alon,_,embankment, and drum rack (stained soil and discolored
' _, "'.i t%

runo'",_t_ . ' ',' ' ' ' ."'
', fl,i ,I I* o

• B-827C,D, and Edrum rack',dr_,'lt_and,_,bmps(stained concrete and sediment),
i_a.,, _ 'J,;, ll,t

Buried dr_ m behind B-827_,,drum ,'a_,,l _iiii II

i e B'827A°II spllls°n'P_'_vemei'_eii_""''''" '"
• a-8750 drain on uphill s[_' 8uilding805(stalnedasphaltandsedlment).

i.

Diesel tankers near,6,SA'('v_'elJ,7),_'rt_tB.811

Four diesel tank. t.r,_!,_r's_ge parked at the GSA area near Well 2 and near B-811, These tankers

appear tq. h.4_.ebe_l_':_g 'doned, andaft no LLNLpersonnel contacted were knowledgable about the

conten,!So'f t!_,_'_,t,_,n,ks if any,
, ',_ 1._,.,, _,.v _

Over[!ow Bas£] for Sewage Lagoon
, q_

' ",overflow" basin located southeast of tile sewage lagoon near the GSA of Site 300 may be the

sour(:e.6f _oil or grounclwater contaminatlor_, The overflow basin is usually dry, but hasbeen used in
,i

the past, The botlorn of the basin is clevoid of vegetation and appears to be discolored,

4.5,2 Findings and Observations

4,5.2,1 Cateqo_rY_!

None
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4,5,2,2 Catecjo!ty II

None
i i

t1' lI

'l oi

45,2,3 Ca_ ,' ..... :;'
4+,+, +H*l ig+,

,,o,, 'o,i0
+' #l+ + l

1, ............Sout,hwest and Off-sre=_ Are_, There are sever,al,, h}storlca[,., sources of groundwateri i t +; ,,

contamination in the southwest portion of the site, A,'pl,ume bf contar_lirlated groundwater
s, * ,, %q

has moved more than 4,000 feet off-site from the:,_qthwegt,_orner of the Main Site, I he exact

sources of the widespread groundwater conta'm'l'n,at[_h:'[_l, the southwest area on and off the
• , i o

Main Site are not known, Some reasoth'a',ble,specu,'_ation is possible by both LLNL and the

Survey team, however, because of tFle Ident'i_,),_f,t,!_e"contamlnants and information gatherect
' , _. ** +lP ,

from an extensive ongoing recorr_9,_earch _d interviewing project, The known and suspected

major sources in the southwes:_,orea'.a're revt'e_ed briefly here, More cletalled Information is
', Ii I " ,I *+

available in the following docu/T_ht4, fu'f;_er details on which are provided in the reference
¢, _ *1

+ t 4 i, + % *,1

4o ' I' +l +', +'I
' _ o '

4 ',_ ',o +,+

_+,i 'o, ,_, oi
,I +i+ ,,.'

• Dreicer, M,, May 1985, '"'P'.fe]Jminarv Report on the Past and Present Uses, Storaqe and

D!spos,al, of.Hezardous_,,. + ,,,,_ M_te_ials and Wastes on the LLNt_,UCID-20442,
+ ',.i, ,+' o

• , I,.,4 +'_+.#,:,'i _

• Dresed_,°M, p. and 'F+,_f-toffman, July 1986, Vo!_atil__.pounds in Groundwater
+' .di+ ,, ,ii +_,

We+t ea .5374o,
+*li '4{ '4 411_

,,+ j.., . +q, ,+, . _'+ , ,si +

,l',,"Mc(_r3pchie, W, A, and F, Hoffman, July 1986, Reconnaissance of Groundwater QuaLity in

t,hgSouthwest Corner of Lawrence Livermore National Laboratory, UCAR 10164,

,' ,i i ', 'sl'
, ,

1+ i

" ' ,, e Lindeken, C, L,, J,A, Loftis, and R, CoRagaini, June 1986, Draft DOE CERCLA Proqram,,
• , _'0

" ,"',,Phase I Installation Assessment Part II: The Livermore Site,

The largest sources of groundwater contamination are believed to be between First Street and

East Avenue near West Perimeter Drive, Dozens of other sources may have contributed,

however, The contaminant found by LLNL at the highest concentration in t,he monitoring

wells in this area (MW-116) is perchloroethylene (PCE), Other volatile organic compounds,

such as trichloroethylene (TCE) and 1,1,1-trichloroethane, have also been found in this area as

well as off-site for about 4,000 feet, The source of the PCE is believed to be degreasersand

solvents used by LLNL and the former site tenants (the U,S, Navy), A procedures manual found
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in a records search of Navy archives indicated that the Navy used more than 20 pounds of TCE

or PCEfor de'greasing each aircraft engine (Lindeken, '1986), PCEwas also used by the Navy for

a large dry cleaning operation, TCEwasalso used, among other purposes, in Arroyo Seco for
++

reducing the foaming and sudsing near the outfall which re_.l,,ted from detergent discharges

into the sewers. Blueprin'ts of the storm sewer and san_e_ry'-s'_wer system show that both
1..o+. °,°q ",

sewers previously led to an outfall in the Arroyo Seco south of th'e,p_'resent Building 111 in the
,' ... ' j

southeast corner of LLNL, Solvents released into sewers or,,o'nto the pavement from the entire

southern half of the site, where the Navy and the 'earl'y_'l'ab_l_atory buildings were located

. were discharged through this outfall. There i.¢i_'6'availabl'e.i_qformation on the total quantity, . '., .+°, t

of contaminants released. Failure to quanttfy, the c.o_tamlnants in the groundwater could

result in significant uncertainty in any'g_'o#ndwa.('er remediation attempts because of the
I . +,. , +

inability to perform a basic mass bala,_ce,anaJ_y_is:., v

i ,':",,,. ".','.':,,
' Another source of 9roundwat-er C'onta.min'a_.bn in the southwest area of the site was the

,' °., ,.

' former Navy gasoline storage'..a_,b,.refu'ei_'ng facilities. Large gasoline storage tanks were

located east of Building 4t).3_,it_qel,si'te"of'.therecent gasoline leak discussed in the next finding.
• , %, !,,

i Naval aircraft were re_u_'_e.dfrd_f't'le "continuous fuel pit," which extended from the current
'" i "% ",+.

location of Building 321 to"n_r, th of Building 418, A pipeline ran through this long pit from

the fuel storag_,ta..nks. Cons_tant pressure was maintained in ttle fuel line so that aircraft could

i park near a_y, of'tl_._'d,oze:_"of dispensing hoses located along the line. Leaks from this fuel
line may.h.e_;e m!grated,afong the trench to the southwest part of the site.

_" . _i,, .,"i ,"" ,, 'a't'

Gr,oo_dwate?'<b_'t._mination in the southwest area has been extensively characterized, The

,re._edi&_"&ction {.o mitigate the spread of groundwater contamination is now being planned., , , ,o,,j

....Three,'_to, fivewells are e, pected to be used for extraction pumping of contaminated
•"'" g_oundvva_{erfollowed by air stripping. Early testing of the air stripping system (on-site pilot

• ' ,"

', .".,s_:ale) has achieved up to a 99 percent removal efficiency. Consequently, the _CE and PCE

' .co0centrations have decreased from 7.9 and 100 ppb, respectively, to below detectable limits

(0,5 ppb).

4-105

_I++' ' ...... '_' III+....... _tlll xr............ Igr' "_" " n ',



2. Buildinq 403 Gasoline Leak. About 17,000 gallons of gasoline leaked into the ground in 1979

from an underground storage tank east of Building403 and have contaminated the

groundwater. Thisleak has also been extensively studied, and is detailed in the 1986Phasel

report(LindekenetaL 1986) and in Dresen et al,, 1986a. _' ',

The planned air-stripping remedial activities discussed above for thi_".southwest area are also
• . , +

+ + *, +

expected to be applied to the B-403 gasoline leak, ' ,,' ; .
_' 4, +, .b
% t +' ', +

0 ", ,' +p+ +

°,
, ,.

a,

Although the B-403 gas leak is believed ,.l_p.':'be, the"'p_:imary source of groundwater0 , ,, ..°

.,. 0 ,,_ '+.

contamination in this area, other sources are th+ob_tht,t®,h-ave contributed, These include the° .+ +

former Navy fuel storage and automobile",nq'atntena'n_e facility and a former drum and storage

area, Groundwater contamination n_ar, ".','B'403:is-,+,,,_iscussed in Section 3.4.4,3.1,
_ I ",°

I' °++, , ++, J,t,

3. Southeast Area. The following.,kno'wg'.r pote'ntial sources are believed to have contributed
' 'l

to groundwater contamina ion 'i.n._h'e southeast area:

+ % t ". ' '_, ' ',ii

",:,.',il,'.,+..'.,.,+

• Drum leaks around'B'_'_i!ding"5:l'8.,• , ,w, _

• Drum racks at Buildings_'qi_',,.514,518, and 519,

• Navy activitj,es.in Building_ 412 and 514.

• Oil tank,_Rillage'cqnta'i_fnated with solvents and polychlorinated biphenyls (PCBs) in the
, . I;,i +, +%+,+

new s+l'+v_ge,yard. ' +,+'"

'_ '4' ":_' ,' ._"

The, g_",otmd_i',_' _,,Ln"ihesoutheast corner of the site has been contaminated by several known

sdu.Tce%"_'r?_ _ossibly other unknown sources, A variety of known and potential sources of",, ",.i . .....2,;"
, gro'u_dwater contamination have been aggregated as the "southeast section" for the

, " '" "purpose'0_'HRS scoring and groundwater investigations.

'T'heJ'e is no precise information available on the actual type or quantity of waste disposed of in

i this area, The quantity of wastes disposed of in this area was assumed by LLNL to be about

one to two drums of TCE, but the actual amount may have been much higher Aircraft

maintenance requiring the use of more than 20 pounds of TCE or PCE per engine occurred in

th_'sarea at Building 514. Although a significant amount of waste TCEand PCEwas discharged
Pl

I to the Arroyo Seco in the southwest area via the sewers, a considerable amount is also
,believed to have been washed off the pads onto the ground, Also, hazardous substances

other than TCE and PCE have apparently been released to the ground in this area. For
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example, spills of mettlyl ethyl ketone (MEK), acetone, etc,, from drum racks and spills in the

waste handling and treatment drea near Buildings 514 and 612 have been reported by LLNL,

4. East Traffic Circle Landfill, An abandoned landfill located u_d,erneath the East TrafficCircle

and used from the mid-1950s to1970 has contaminate_:groundwater, and possible

contamination of subsurface soil may remain, About 4,.77acresv_e_'used for a landfill under
o

what is now the East Traffic Circle, extending to urider'n_a'th Building 514, Originally used
_' 4 ,, .Jl., , I

primarily for nonhazardous garbage, the andfill"_J',T&'r'gely exhumed and transported

off-site between July 1984 and late 1985=. De'!:;_iis of {he":removal are given primarily in
'l o ''i _.,,, v

McConachie etal 1986, This section revlews't,h'e, ma]o'_'._eatures of this old landfill and the

general extent of residual contamination'i,_i'",, ' ',,[",,,
, _'

4' ,. "" 'q 8 '_

Seven areas of the landfill were fc_,nd te[_e#tain'Razardous substances, The material included
',, '' , %1 t,

160 PCB c_'_pacitors, rusted cru_ed'd,r,_ms (_e_er than 100), broken laboratory bottles, metal

shavings, and used automobi'l'e ._lr,.anct",_ll filters, During the East Traffic Circle Landfill

exumation, several areas'Of.v_L_l_,.'dls"''' _'blored soil were observed in layers up toa few feet
thick. .',,,_,,,, ,:, :,'J 'e

', 'e

The amount of0,._oil removed, depended on the analyteconsidered, Virtually ali measurable

(less than 0,C_5,0r_g/_,, P.Cb'-'contaminated soil was removed, Heavy-metal-contaminated soil
.*' ,,* Ii ; "._' ..,-*j

,, piles wer.,.ei'r,_mq,ved..,, .. to'b_]'ow California Total Threshold Limit Concentration (TTLC) guidelines.
rbe heav,y"r_,e'ta'l co'n_entration remaining in the landfill pit was believed to be within the

abi,lit_).,'_ the'_e.',rp,tige capacity of the soil to immobilize the contaminants, No goal appears to

h.'a,v.'e b.ee'_.established for the removal of volatile organics fr_ m the old landfill, Soil samples

; fr0m,.be.low empty drums indicated the presence of 11 mg/kg of TCE and 50 mg/kg of PCE.

,"i, ' "Residual"_i::E and PCE concentrations are unclear from availabl{: information. A monitoring

",'" ,."well located near the old landfill (MW-142) has shown 410 ug/I TCE as well as a variety of other

' c'hl.prinated organics,

The adequacy of the source removal at the East Traffic Circle Landfill is unclear because of the

lack of analytical data on organic contaminant concentration during and after the cleanup. ,,

The cleanup appears to have been focused primarily on radionuclides and PCB, not organic

solvents. In only a few cases were any sampting and analysis performed for organic solvents.

Several soils samples revealed TCE. This sampling and analysis was initiated by visual evidence

of contamination such as drums, bottles or carboys, and discolored so The lack of routine
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monitoring may have resulted in residual contamination's going undetected. There is no

information on the type and amount of residual contamination.

*

5, Taxi Strip. Spills and surface impoundments ("evaporation t_.s") located on a former Navy

taxi strip caused groundwater contamination, From19,53',_n}jI an excavation operation

in 1983, hazardous waste was stored on an area south of, the Ea_t'_r'affic Circle, known as the

Taxi Strip, lt was named for the Navy taxi strip pre4!.dusl'y_n the site, The 1983 excavation

project removed most of the contaminated soil pu'r4[J_nt ti_"]California State guidelines.

Groundwater contamination is known to hav,o"o_c_rred,'ho_ever, because of the following. ,, *,, '_**

historical activities on the taxi strips: "' ".. _ '"._:.
J, ', i'

ii' '',

m Storage of thousands of carboyl.'contai'nJr_g"a.cici"s and caustics (90 percent) and organic
.

solvents (I-2 percent), ,,..,, , ",,
,, ', • ,, ' '?

• "Solar Evaporators" (als'o. _,f.erre'CJ'.:"to as "evaporation ponds") approximately
• *"' '_,, *t "_', '_*,i

10 leet by 20 feet by' 1 _'oot...(_s'en't atly small unlined surface impoundments) were used

to evaporate liquid'w'_stesi '.,':
- Iq

'_' ", %' 'e

• Storage an_.'tr.ansfer of u_.ed oi s and solvents (south of Building 431),

_, ,,' % '.# J

In 1983, a..b0Qt 4,,,000 cubi_"'yards of contaminated soil were removed from the taxi strip area to

a maxlrriu.m._d_lSth .of.','about 35 feet. A monitoring well near the taxi strip has shown TCE

con.ta 'mlnatidtl.d'F-ui_ to 740 l_g/I.

6 OldSpt;_acjeYard, Spills and discharges of hazardous substances on the old salvage yard may

"i"" havecorite'minated groundwater. An old salvage yard was located on the present siteofthe
_,, •

"",, .' eiectricalpowerdistributioncentersouthoftheformertaxistrip, The old salvage yard served, ,

' e'iS_ntially the same role as the current yard relocated to the southeast in 1979, except that

hazardous substances were stored and spilled there. There is no information available on the

type or quantity of waste at this site.

7. Inadequate Spill identification, Che.acteri_'.ati,on , and Cleanup, Inadequate identification and

characterization of spills may result in continued or future groundwater contamination,

According to a published compilation (Dreicer, 1985), there are approximately 50 known or

suspected areas of contamination. A total of 52 areas are aggregated and listed in Table 4-22.

Of these, 14sites are known to be contaminated and 34 other areas were suspected of be ng

4-'I 08
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contaminated, In addition, 4 areas (e,g,, carcass burial) were believed to be of "little concern."

The areas considered to be "suspect" include several areas where some contamination can be

visually observed on the surface (e.g,, No. 24-91ating shop spills),
iI '

q ,

Of these 52 areas, the Survey team reviewed the available,'ana_t.[cal data for 41 of these sites

in some detail, Approximately half (22) of the sites eval,uat,ed hav'e,0'ot been directly sampled,

In several cases, groundwater monitoring downgradi,e'nt oft the sites indicated that the sites

were not sources of groundwater contamination. "_'o'i'["_a"r_b'les"lqavenot been taken at the

sites to confirrn whether subsurface contami.na"[Ion has'bc._urred (i,e,, a potential source of
i ,4 ,, "t,,

groundwater contamination). This lack of .nformatl_n:.may result in contaminated areas

remaining in place, These contaminated'.'_as m'a_"_reate leachate slowly or more rapidly in
, ,_'

the future because of a change in drain age.p:e;I;te.r.nsor removal of a temporary cap, such as a

•trailer or an asphalt pad, AIso, f_lure"_o,."identJf)"contaminated soil areas could result in the
', '', "t '1,,

inadvertent removal of that sc_,l.to'an',unsa'fe.',rocation such as a landfill or an on-site "clean"
, _

• fill area on a construction site,,o_','a,.rec're_tional field, Windborne soil may also present an

inhalation or dermal cont"ct r&k;, "',.,'"'.';',"

The ongoing groundwater in.vestlgation at LLNL is being coordinated with the identification,

characterizatiopi and cleanu.p o} contaminated areas, In cases where significant groundwater
,. '., .,' ?

contamination has.,'b'een .f,O_._hd,such as the Old Taxi Strip, the Building 403 gasoline leak and
the East Tfa_flc,CIrclekaNdfill, source characterization and cleanup have been performed or

are bei'nu',l_n'ned','[,.' The remainder of the list of 52known or potential sources of• , °,

conta¢_i_ati'o_.'_a_pbars to be relatively smaller sources, These sources have the potential to

cOa{am4_.te,,., . .,,.,.c_r°undwater or other environmental media, Tine planned groundwater

,.PUmP'g,.nd'treat opnration can only serve as a temporary plume stabilization process until the

,' ,' _l'timare..s'ources of the groundwater contamination are found and mitigated through

" ""' "removal or treatment,
, ,

, .,

8, Landfills (Site 300). The inactive landfills(2, 3, 4, 5, and 8) at Site 300 enpear to be causing

groundwater contamination, The active landfills (land7) may also be sources of

groundwater contamination but are discussed in this report in Section 4.1. Theselandfi Is are

occasionally referred to as "pits,"
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TABLE 4-22
i

Kr_OWN _!iND sUsPECTED CONTAMINATION AREAS
,, /, APRIL 1985

LAWRENCE LIV£RM_IIRE NATIONAL LABORATORY- LIVERMORE, CALIFORNIAF v _ i

'1 ' *_ '

I, Oildrums drained .2_',.",Xylen'e'andtoluer_espills

" ,I.3Q.'- .Hg,reclaimer2, Fire training area spills ,', ," " :
_, ',e' .f.,p 4i ,q,o

3, Old reactor retention tanks "3,1':., Machine shop spills
'% . ',

-' 4, Dip tank spills ,".'',, '.,,32, '"Plating shopsump
'°, _',, "t" _4_.

5, Solvents used "',,"_'i.'"'J3',:' Navy continuous fuel pit

'-- 6, Garbage pits '""' ',, ', 34, Navy gas pits

4_ ' ,o , °o_.'_ '..7. Swamp , ,, ..... . , 35 Navy gas and oil tanks

8, Fire training area spills ",,".,. "-., ",. 36, Old drum and cylinder storage

9, Buried cows and goats 37 Oil and chemical spills

10, Pu garden .... . 38, Taxi strip'
i i ', t

11 Garbage pits ., :, 39, Oil and chemical spills. o. .,

12. East Traffic Circle landfi;lk',",,,, ",i,'.",,,.:,, 40. Bunkers and storage yard

13. Radioactive material storag" e"..", 41a, Present road oil stored (W)

= 14. Radioactive s¢ii"',., ,":. 41b. Present road oil stored (E)4 ,

15 Plating shop'.'.sump_:",'"'" ,"i_':", ., ,_ 42, Past road oil stains

16, Old ga r.b_t_eddt,hp '" 43, Waste evaporation

17, Barrel stdr_e:"spiH's'.""' 44, TCE and diesel fuel spills
,, * ' ' ' i _ "h_ '._" .'

18, B-'2_lsDznp (_,, .'" 45, Radioactive waste operation

19, ".B'-'23,11_.t/t_,_ 46. Pipe shop dip tank
20:" ,SolOeo't,_.ills 47, Solar evaporation pit

,.,.'",2..i, ' _ld B-33"I dry well 48, sail, age yard

22",:' TCEspills 49a, Solvent and oil spills(N)

23, "&.222 retention tanks 49b. Solvent and oil spills(S)

24, Plating shop spills 50. Temporary barrel storage

25, Acid dissolver 51. Fuel tankers stored

26, Navy gas tank'; 52. Old salvage yard

27, Barrel storage rack

28, TCEspills

Source: Dreicer, 1985
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' The eight landfills at Site 300 are listed in Table4-23 with the waste received and period of

use, Landfills1 and7 are presently open and receiving hazardous waste as interim status

facilities, Landfilld(Pistol range landfill) received primarily uncontaminated garbage, except
+I

for 2,000 PCB capacitors. PCBs are very insn.luble and generall_.,i_, mobile in groundwater.
I+,+, '_, '1

The landfills are discussed in more detail in the Phase.l,report (Liqdeken et al,, 1986) and a, +

special study report on groundwater (Buddemeiet',.e't'a'['.,!1985), Generally, the landfills
4'+ 4 ,' • ,, ,,

received shot debris and firing-table gravel associat'e'd','_"i._,'"h_jNfodynamic test operations at

the high explosives firing bunkers containing ul:_lu.ro., be'r'yt'i[um, and lead,a , ,,, ++,

, .,

•, +4 I°

Landfills 3, 4, and 5 are grouped toget_'ev"'on the..'_.estern edge of Site 300, straddling the
border between Alameda County aFd 5an_'_q'uin ?ounty, These landfills received firing-

table debris contaminated with t_4tlum',.'T, h e precise amount of tritium _n these landfills is

unknown. More than 200,OOO.pC[/I.[df, tri{iu_ activity was found in the vadose zone and

groundwater near these landfil._'.",. Althe'ugh details of tile high explosives experiments
. ., + ;, . .,• %

involving some form of t_'l_tum,of_.sLiLl','classified, unclassified shipp.ng records indicate th'at
• °+ ,.. ,.i

about 22,670 Ci of triti[i_'wer'e"seht to Site 300 between 1963 and 1978. About 20,900 Ci were

expended during testing, B_,.i_bich approximately 90percent was expended at Bunker 850.
, '', ,

Wastes from g.unker850 ware sent to Landfills3, 4, and 5, According to Buddemeieret al,
,, _+ , jo

(1985), Pit 3.,.i_,mdst,cl'early'a.'tritium,,."-, -,+.._" source. Pit 4 appears to be a relatively negligible source of
tritium, ,Active Pit7 _fg'es not appear to be a tritium sour,_ because it opened in 1978

i' _, • ,

following,e_!a_ion,'_' the tritium tests. The rtlatively low contribution from Pit5 is unclear
'- ,+ ,'°

bec.a_jg'e.info?m'_i_'n is not available on types and quantities of disposed wastes. Details on"_i ' ' ' +

t:l_e"dis.t+_t,i.9.9 of tritium in the groundwater are given in Section 3,4,4,3,2, Investigation on

thee,_tent of contamination and possible remedial activities are continuing, lt is possible that

" '"'tt_.e tritib'm will decay to bc.,:+w drinking water standards before it migrates over the facility
,+._' _" , ." ++'

+,' boundary.
, ,.

9, Landfill Caps at Site 300 are Inadequate and areErodinq and Failinq, Loss of integrity of the

caps on Landfills2, 3, 4, and5 at Si_e300 may result in continued or future groundwater

contamination because r)f infiltration of rainfall or s ,rface water and subsequent leachate

generation. The caps at Landfills 2, 3, 4, and 5 have been compromised by rodent burrowing

and erosion, The Survey team observed dozens of ground squirrel burrows in the landfills, In

addition, a drainage ditch appears to have migrated and expanded into landfill Pit 2. No
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TABLE 4.23

SITE300 LANDFILLS

LAWRENCE LIVERMORE NATIONAL LABOR/_°TORY.
LIVERMORE, CALIFORNIA "' "

III IIII -- _ t,i ! "

........ _ - _ _ ' __ i i,, . i

Landfill Waste Received ..... '' P_ipd of Use ,
,t ,, i i

I I III II
i', 4, o _' ": ,_,

I ,, Firing, table debris ',.. ',,.': ..... .t961. Presient
II I '' qlIlI J , III

' " " 1956 19602 Firing table debris ,.',, ". .,.: -
t. ,

'I , I ! I I '[ - --

3a Firing table debris '',,....,. 19.58. 1967
if' 1%,

III I . _ll li I III II

4a Firing table d_bris' "'."".. "" 1968. 1979
4' '' '' ,q+8 ',+ __

I I L A _.v'.'.'II I,Ii/l | I ,, , I 'V Illl IIllFiring 1968-1978
II - ii ii , I v I III I

Decontgm, in"ate_l'[_ rnaces, filters,
6 glove bo_;.darn_j'ed pallets, PCB 1964- 1973

ca'pg_:i,tOTS')i_i';_S(mostly empty)

7 '_Firl,ng tabie.,¢ebrls 1978. Present.....
Illl I , -_ Ul Illl

%, '%

8 Firing'%31_ledebris 7777- 1962

e_' ' 4" ' l"'l i I I ,'' ,I,I jl r lilt' --- II

Sour.c_: Lihc_l_er),e2t,'al., 1986,
a ,,"R'_ceived Pri:[i_t'_lwastes from Bunker 850; about 22,670 Ci of tritium

,'/wer_..shi_ped to Site300 for high explosive tests from 1961-1978,
o'ut 95.°_ of tiu was used at B-850,'" ,"'A.b tri m

. , i, o

', i,

. , ,o

( ' , %

. ,

." ,' ...

,. ,_
o ,.

#
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debris was observed to be exposed from the bank of tt_e widening ditch, but the gravels may

have been from a shot table, There were no markers at Pit 2 to ictentify precisely where tile

landfill was located and, thus, which area was a cap wtnose integrity needed to be protectecl
++

from erosion, _.'+,,
, i

mi ,

++eN "l

Landfills 2 and 8 also received firing-table debris similar,,ta that c/e00sited in Pit.s 3, 4, and 5,

except that relatively insignificant quantities of triti.u'rn' were bellevedtoF- ,,been disposed

of in these pits, according to LLNL (Bucldemeler et a/;;,',]'g'l_J')',' 'B_,'causeull are located on the

northeastern side of Site300, these pits were"g'_buped (¢Sg'_ther for HRS scoring, The HRS
+ '1 ''' +, °

score of 17 0 appears to be in error because of :th'_, '_ "", ,a_si.gnrr_rl't of an observed release score of

zero, despite the detection of tritium andi_?anium'i,_,the groundwater, The observed release

should have automatically merited 4,,_'peints.'il_'th,e vraw calculations, This change could have

had a significant effect on 1he HRS,scor_,, "., '"

*'+ ',, . 'J'+'+ i q +'_

+', +++i " ,i ' +_i

10. TCE Contamination Near B-B34+_?Le 30(_ Trichloroethylene (TCE) has been releasecl at
+ , _ t + ', '+

Site 300 from the Bullding'834,cpM_le_c+.'as well as Building 830 and near the General Services

Area (GSA) area dry _e!.ts., Th0,.'squrce of the TCE release at the B-834Complex has been
II, I

o+'+i+ + ",ll ,I tdetermined by LLNL, and is"d_s+ribed below. The exac source of the TCE contamination at
l0

B-830 and the°.6$A is not dea_ly known, TCE has also been found in groundwater from
,+ ' '+.,. ,+,' +i+

Spring 3 anr4,.Vyeli 7(wJ3i+c,h",a+_'e,...,, .+ both in timeGSA, More details on the groundwater quality are

given in Sd_'[ior_3.4,4,3,,+_Tn addition, the TCE contamination at Site 300 was the subject of a
+' ,I , , 1..,

1983 report,(.(1',ar'pen,tet'et al,, 1983), and was addressed irl Part l of the Phase I report (Lindeken

et al i_'T986) '",...".:.,.,"
," , ' ' 'o ',i'

++ +. ,. ,i, +. 1. '' _,,i

TCE,,,w'ar, used at the B-834 test complex as a heat transfer fluid, Built: in 1959, the

.'" ' ' B)834 C¢Sn_jolexconsists of several buildings and test cells used for thermal treatrnent and

",', "testing of weapons components, TCE releases occurred probably from BuildingsCandDasa
, ,

'resglt of deterioralion of pump seals, valve gaskets, and pipe threads, as well as clirect

discharges to -floor drains or dry well_, Several hundred cubic yards ot .ontaminated soil were

removed from around B-834, but no soil cleanup goals were specified and no post-cleanup

testing was performecl; hence, there may be residual contaminants,

B-834 is believed to be tt_e largest source of TCE at Site 300, but some TCE has been found in

two other areas, TImeTCE found in water from Spring3isL_elieved to be a result of ]'CE use at:

B-830, but this connection has not yet been established through grounctwater monitoring.

ihe ILl: contamination _n Well ! (0,9 i.o 52 uY_, w_ u_ t-nest,san-_ple+_u_wv_,'........... _ I _u'4_,, S_igll from
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i

1982to 1983) is believed to be a result of activity in the GSA, but no TCE was found in

water from three boreholes near Well 7, Soil and rock samples near Well 2, however, did

Indicate the presence of TCE, The Survey team observed extremely sloppy housekeeping

activities around Weil7, Dried paint sludge and oil.stalned a_r_,old drums were found withln

30 yards of Well 7 ,'.... " "

i%, ,

q**,. ', J'

11, Miscella,,neousSpills and Abandoned Waste, Mlscel)_n_o_s',spills and abandoned waste areas
t't 4, , ,_ •,

** % ,a ' i

at Site 300 r_ay be sources of soil and groundwater cdn_a(l'_'at_crn, The Survey team observed

the following spills or abandoned wastes; ,,,",,,,,, " '.ii",;

o GSA area near Well 7(stained soil and,'#bandoh_drums),
o q.. i

,,, .,,

GSA area between B-875 and a87,8,on, so_it,b'st,d,e near Corral Hollow Road (stained soil),
, i , , ,_

• GSA area north of B-875 alp,rig embankment, and drum rack (stained soil and discolored

• B-827 C, D, and Edrum rack,,cl_!_,# an_.Cumps (stained concrete and sediment),

• Buried drum behind B'-827E_l,rO,m"r_k,

• B-B27A oil spills on"p_vemeht,',,",,,,
* %% "'v*

• B-8750 drain on uphill s]'6_t"e,fBuilding 805 (stained asphalt and secltment),

_1' %. ,l,

This list cloe_,,not', 'd_ss,af[i,_' represent 'a comprehensive compilation of spills or abandoned

ar,e'a_"at0,Site30(_ ,_'"These areas indicate the presence of relatively small actualwaste or

potentia_ 5b_fq-'e's'of"g¢oundwater contaminaton that, in sum, may equal or exceed the threat

po,seal',by lar_'i'__'rces, such as the B.834 Complex TCE leak,

12, InadeqqateC/eanup ("Closure") of HE ProcessWastewater Laqoons. The lack of completed
, *_ ,_, , _ _% ..... , .. __ .....

'"',"",c'l'eanup'_,.:("closures")- of HE wastewater lagoons at Site 300 may result in groundwater

',, ., ,(:ontamination, The FIE lagoons are now being reviewed for "closure" under RC:RA(40 (::FR,

" ,_,e,qtion 264), which is administered by the State of California Regional Water Quality Control

Board - Central Valley Region, A "closure" (cleanup) under RCRA does not necessarily irwolve

exuming the waste, but may simply require monitoring and capping, based on state

requirements,

Wastewaters from HE processing in various buildings at Site 300 were clischarged to lagoons

near those buildings, Eight lagoons were used for disposal of wastes from HE processing until

a permitted surface impoundment was installed in1985, Table4-24 shows the flow and

it composition of FIEwastewaters to the lagoons, The HE lagoons were constructed between
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the late1950s and micl.1960s (e,g,, B.805 was built irl 1957; B.806C was built in 1966),

Accorcting Loon-site interviews by tile Survey teai_, however, Lhe weir and clarifler systems

were built approximately 2 to 5 years after tile builcllngs, Presumably, tile builcllngs were used
tl

for FIEprocessing clurlng tills period, prior to the construction of';}he weir and clarlfler ._,ystems,

There,fore, for an uncertain nut, ber of years, raw FIEproces_tng_stewater was dischargecl to

the lagoons, Recent analytical data (Raber, 1983) from, water sg_ipled clownstream of the

weir/clarifler system and the nucleopore filter is of,"Lt,rhltecl':relevance to understancllng the

nature of the wastes discharged Into the lagoons becab'i,i_"l,re'_'crOdesthe undissolvecl HEwhich

had been discharged into the lagoons prior t.o','t'heqonstihc_lon of tile weir/clarifier systern,

The highest volume of HE-processingwastewat_i_'vya_,al_arently clischarged to B-806 lagoon,

which was constructed in 1966 and pr_'dmably"l,'l'_ a clarlfler installecl before operation,p
% i, 'ql'

unlike tile pre-1960 lagoons, Ttnelag,m:_ atJJ:_g2ZC,and B.827D do not have a clarifler,
a i _.,

Qualitatively, the HE processing,_a,_te_"have'i'n'dluded the following compounds:
i

li I I*i, iiiidl,g

l,i,_,. 'il 't14; , Jt0.1
I i

• Xylene ,,,, ,, ......,, ,,,
i,'1%• Acetone '._

%1, I l'i0, '*, i I

% I,_,

• Fthyl acetate binder ',, ,
• ,, ,i, lp

® Propellants,.,",.,, .:,
• aarato .,., '.,.., ,,,.,iI i,1 I_l, . _,,__ i"

• Am rnpnib m,.perchidr,"re
., . ,

_ ,I ' _ _, ,

• HMX,(,1','_5;,7-teb'ahltro- 1 3,5,7-tetraazacyclooctane)

',1 'mKro-l,3,5-tr,Rp,.XI 31"5'..'_'r iazacycl hexane)

_" ,,:"TNT"_{,r.[q!!rpt oiuene)

• P.g_N (pentaerythritol tetranitrate)

""i "" "_" TATI_'I:tdaralnotri nitrobenzene)

' ,i',, _' ._ ,'_'

I

"Qu,0n.tifying the presence of these compounds in soil ancl groundwater samples is difficLilt in
some cases, For example, TATBhas a very low solubility in water (less than 1 part per million)°

and no analytical procedures t_ave been developed for its determination at low

concentrations, The detection limit for PETNusinghigh-perforrnance iquid chromatography

(HPLC)was 300 ppm (Raber, 1983).
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TABLE 4.24

FLOW AND COMPOSITION OF HE* WASTEWATERS TO LAGOONS

LAWRENCE LIVERMORE NATIONAL LABORATORY- LIVEI_MORE, CALIFORNIA
i ii] illl i i ...... IIII I I IIIIIII II I II IIIIIII i - ..__._ - ='11

llll g _11 "1

Estimated ,'..... "

Building Flow, Contarni nar_L_'i',,
Gallons/Day ,' ,,"' , "

,' _11

_ lilt1 III I IIIIIII IIIII II I'r_rJ " " = II I I I IIIIIIIIII ....

Xylene, acetone, ethy'r'a_'e",t_t_&'blhder, propellants, explosive
825 5 compounds HMN_,gDX, TA,TB,,,TNT,Baratol, and ammoniumnerchlorate ,' ,',,, i i _4_,

,,, I'- '" - _ _ ,, _i i ...... _ , i _11_ i i iii n -
-- " '_'" ' - ', _, i- i _ j

Xylene, ace:tone, e,thy,,t'ace_ate binder, propellants, explosive826 5** cornpoun_s',HM, X, RD_(,,TATB, TNT, Baratol, and ammonium
perchl_,rate ",, ".,, '"

I _ [i I i i .] 14 f4l_l 'I • . II I I I I IIIIII

Xyl_ne,a_etpne; 'ethyl acetate binder, propellants, explosive

827C 50 col_b'ounds'hiMX, RDX, TATB, TNT, Baratol, and ammonium
.berchlor:a te '

___: --_ IIIII li II I i. I I
I II ..... I I r I II IIIII I III

.... , _(y_r'!_,acel_one, ethyl ncetate binder, propellants, explosive
827D 80 '".,, _ml, p_'u/_tls HMX, RDX, TATB, TNTi Baratol, and ammonium

" ' .p'_,,.ichlorateII IIII I II • I I '4 i a IIII I III I IIIIII I -- -- _

' '""l,Xy[eli'e, acetone, ethyl acetate binder, propellants, explosive'q hll!

827E 150 'c'(_mpouncls HMX, RDX, TATB, TNT, Baratol, and ammonium
,,".., ... perchlorate

III I _ _111 IIII I I* _" I II I I III IIIII I IIII II

',_,,, ,'..,,' Xylene acetone ethyl acetate binder, propellants, explosive,= i, ,

828C ,".," _Oq..,',' compounds HMX, RDX, TATB, TNT, Baratol, and arnmoniurn
, ,, . perc_oraLe

,,,i, i "_ ',,'"' 'i, ','_ , ,,, , ; ,,,,, , ,,,,

806A 180 ;' "'.O;'O00 HMX, RDX, TATB, TNT, 807,. ....
-='" ,11' _ " " * _1.,_1 '" $ , I I I I I II II Hill I I

,,' ,,' ,, _' Xylene, acetone, ethyl acetate binder, propellants, explosive
",.,1:]'1 _.....,. TA, ...... ' 100 compounds HMX, RDX, TATB, TNT, Baratol, and ammonium

I

,,, ,,. ,,, percn_ora_e
' lH '1 ... ' '1 ......... ,,,

,,",'Sour'ie: Raber, 1983.
'*..' .. High explosives

• *' ,'100 Gallons from cooling tower
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A 1983 LLNL study (Raber, 1983) reported reslclual RDX ancl TNTarnong other contaminarll.s in

tile higllly filtered wastewater (i.e,, tile concentrations exceeded Safe Drink ng Water' Act

Maximum Contaminant Levels (MCLs) for tile few compouncls having MCLs, and exceeded
0'

National Acaclerny of Sciences, National Resear,:h Council [NRCJ'.._gulclelines). The r,ensltivity of

the anall.yical technique used, however, was I.oo crude,'to_l_lect.,,,,,, ,, parts per billion (ppb)

concentrations, Therefore,, many compouncls may ha,ve been"_u',i_cletectecl despite their, ,01 0
+ , i

presence, ,' ,' ,'I | + a +, ,

#j

51gnificant concentrations of FtMX, RDX, and,,T_"_,w_£e fo'c_'qdin lagoon water and sediment
qj

,tr_Well',water or springs "rile upper limitsamples (following weir and filtration) but r_oi' ' '" '
' , d, lq+ q

", , 'r,f!D,X and (0,050 )wasrecommendecl by the National Research Cebncil fo TNT mg/I exceeded in

the wastewater of lagoons 806/807 (,_,5 mg/'L'8,DX,; 1,_3 mg/I TNT) and 817 (2,1mg/I RDX), No

cletectable (greater than 0.03 mg,lF).RD)_ .O[:..I:,JTwas found In the other lagoon wastewater,

Significant HMX (up to 4,4 rngll), was f'o_!ncl,i'li' lagoon water samples, Barium (75 mgll) and
' "i I + +I i,+

s+l+nium (0,7 mgll) concentra'ti_Sg',.yver+,,,bbove RCRA grounclwater protection standarcls

• ' _,+ I+ ++ ++x--+ _-,, _+-- +--!
i i, li +II

4 ' '+, +1

dl + Ill + ,i I

The estimated clischarge r_lt,e'_,i'nong the lagoons varied from 5gallons per clay (gpcl) to

6,000gpcl. The,.'a.verage.,, flowrate., was about 860gpcl, The cluration of ElSealso variecl from

21 t:o 28 year.._,with',a't'!qverfi'g'e of about 25 years of Lime, Hence, the lagoons may have received
<_ + + ,w ,+

about 62,SH_illion cjall6+,'f+of wastewater over' the lifetime of tile lagoons (860 gpcl [average
' ,' *1,

rate flow] x.8'}a'_joQn'_,.k365.25 days/year x 25 years), Because these lagoons may have been

used:liiterrnitt'm_1_ly;' tile e:t.irnate probably serves as an upper bou.'_d.
,'++',+++ + ,+ _ + , _ +

+, i, ' _'"+ +,,i

LL+.NL','it._.currently conclucting tile initial investigation stage oi a plannecl lagoon closure

, " ""p0,ograrfi,,,:_oil cores are being taken of each lagoon, Future closure activities will clepencl on

"', tl"le results of this investigation,

+

13+ Overflow Basin for 5ewacte .Laslool_.!_,An "overflow" basin Iocatecl southeast oi the sewage

lagoon near the GSA of Site 300 rnay be the sourte of soil or groundwater contamination l'he

overflow basin _susually dry, buthasbeen used in the past, The bottom of the basin _sdevoid

oi vegetation and appears to be discolored, No information is available on whether or not

hazardous substances were released into the basin+ If oil or c,ther hyclrophobic supernatants

were released to the sewage lagoon, then these substances would be preferentially released

to tile overflow bar, in because the overflow pipe for the sewage lagoon is located near tile
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9urface of the lagoon, FIoating cornpounds such as oils would therefore l_ave been skimmed

off tt_e surface, Survey-related sampling Is planned,

1'

14, Dry Well C!o.c,ure akS_lt,e_300 GSA, At tile GSA of Site 300, dlsl_, _,,alof solvents and other waste
a

Into dry wells, as well as Inadequate closure of dry well_,,:ma_,,,,, ,,,!e!ult, In continuing or future
I I

groundwater contamination, Seven dry wells located in, th_ GSA g'_._tlte 300 were used for the

disposal of a variety of hazarclous substances from tk&earl_ }960s until the State ordered their
(i 4_o +_' _ +' , i

closure in 1980, The waste types and the appro×lrn'_it,e'.'_[_dsgl'rates for the closed GSA dry

wells are given in Table 4-25 + ,,, ,, ,,,"' ,,,, ",,,

6 0 +0 +

In 1980, tile California Regional Walet;,_3uallty"_,'opt,'ol Board (CRWQCB) ordered (Order

Number80-183) LLNL to cease use,p_,,and','i¢_'_e,0 five dry wells (874N, 872S, 87SS2, 873E,

879ESE) at the GSA, In late 1983,,t, LNE _i"t_ecJf,ev'en dry wells (87551 and 8735, in addition to
'+ I_+ "',o l,

those listed in CRWQCB Orderi_O-l_33)'L_y re'rn_vlng the casings and 1 foot of soil from around

the wells, Most of the old dry-w.,O_l Ioc'at,rons were then coverecl with asphalt of the same
, ,_ , ,n, , + "+ 'J_

thickness as the surroundlhg I_ar.11:l'ngayea. During the December 1986 survey, these old dry
o+ + .

well locations Iookec111'4_,e,',fillecl'.,l_'laptholes, because the asphalt patches covering them were
l '+l o +''I _

the Ohiy remai ni ng rnarkers"vi_ib.le.
" ,0'

The potenti.a[ foP+,",_r_ou.n'_t.t_atercontamination stems from the potential for residual.
,, +' ,'+' 'i ' 'I'+ ,-+

contarnirxate'd soil rem'aLI'{ing under and around the old city weil+ after the closure. Nc) sc)il

samplin'- g " ' ' "
,W_s',:rJerf_'rnhed,,,,",, ,, ,,' following the exhumation, however, to determine whether the ,

remaj.cilIng s0tl,.\_i,_,"_ontaminated. The amount of soil removed was a constant 1 foot around
, ,1 i ' ,I'

+a h ' ;. d._,Wel!_,regardless of the amount of wastes discharged to the weil. Therefore, it is

uncleat;.whether or not ali of the contaminated soil was removed because the amount of soil

.".'"'[emoved'was not related to the amount of contaminated soil, For example, 874Nphotolab
t

. . rinsewater dry well apparently received relatively little waste, but 8735 paint shop dry well

' rec_ivecl significantly more waste (150gallons/month). Both, however, had l foot of soil

removed from around the old dry weil. Since contaminated soil may remain in the area of

these "closed" dry wells, continued or future groundwater contamination may result.

!
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TABLE 4-25

GSA DRY WELL SUMMARY

LAWRENCE LIVERMORE NATIONAL LABORATORY - LIVERMORE, CALIFORNIA
, 'i.' '1,

...... _ " Disposal RateDry Well Waste Type .'..... , .... ,..
I I I I I I II

874-N Photolab rinsewater (MEK, toluene,,.Fteo'_),,,. , , , NO{ available
' 4 " ,_

879-ESE Auto steam cleaning (xylene, toib_'he;'ME, k)... < 10 gallons/day
', ,..

ii i i i I i

872-S Acrylic/latex paints, oil pai0{s',.a.ceton'e/MEK ' 30 gallons/day
' ', ' 'v'

' '.i .O ",: . 350 gallons/daypaint thinner, MEK, alkaline,s. ,ap," 'i' :,

875-$1 Machine shop washdp_n, ste'a.m.'._lean°ing 50 gallons/month
'I '1 '1 _l, i

875-52 Acid dip rinsewat_r "",."'..,. "," 50 gallons/month

873-E Acid dip rinsewater"," .,. 50 gallons/month
,'", . .;, '...

873-S Water-bas_l pa'int.., ." 150 gallons/month'i 'r ' i

'° °I ', 'i "%

Source' Ragaini 1984.."...... ",.",' ....
t • r , "', lt

"'"' ' '_ "°" ; ,-;, ";'

*,1. '% " °
, .,_ %

", i',. "':'"_:'
"v !'%

'% 't

,.", ""/':,",:.."2,:"
.% ,,_" ;_J

• =, _°"
. . ,_o

• 'i"

. °

, f.

, °., ", ",

• ,

,, ,.' ..
, °

.,
, ,,

s
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Some dry wells located outside the GSA in the process and firing areas were included in the

March 19, 1985, RCRA dry well list subm tted to the USEPA, but were not located,

characterized, or cleaned up.

'0' '_

Groundwater contamination, if any, resulting from the dr._.'we_l_',isprobably low because the
, ,.......q ',,

wells did not receive large quantities of concentrated,w, aste* Mp'st of the highly soluble
, ..o ,

contaminants have already dispersed, and filterable'contam'inants such as sludges and heavy
_' 4, ,, ..., ,,

metals have likely adsorbed to the soil matrix and were, re:move_t'wlth the exhumed soil. But,

because of the lack of data, the actual contami'_h'c.clistri[_'u_'_0n is unknown. Also, the asphalt

paving over the old dry well locations serves asa 'cap'vO_i'c'_prevents or retards infiltration and

leachate formation. Some leachate may _'forme'd;.'however, from the relatively shallow local
_'

water table rising up to contaminate,.@soil...:,,," ...,
.,,...,.

i .,

i' ". ".. r,,

The solvent contamination ir>.thegroundvv_ter at the GSA area has also not yet been
', '. ,

completely characterized or acid ._ed."T_'ere are several potential sources in [he GSA area
•_'''-, °,'_. '_'.t

e r • . ,, ,

that may be contributing t'o.t_e.._o_tarrlb_atJon. First, seven former dry wells in the GSA area,
6' ', ', .'*

described above, were _.x:humed.b'u.t no sampling and analysis was performed to confirm that

the cleanup was adequa'_e['y...completed. In addition, TCE contamination from the

B-834 Complex ,('north of the. GSA) is known to exist, but the extent of that contamination is

uncertain (Lin_tek'er_:',et._al,./i..g_36).Survey-related sampling is planned,

iii ,°,, "::/
/ _ ,' .*

15. Diesel FU'e,l'T,_0f_J<'ers,dc:Site300. Residual fuel oil in four diesel tankers at Site 300 may present
,.. _- , ','

a fire alnd exp'_lt'hazard, as well as a soil and groundwater contamination threat.

..Tw0.,diesel tank trailers are parked across from Building 811, and another two are parked

." ""'betweer_'_/ell7 and the sewage pond east of the GSA. These tankers were ali originally
. , q •

', ....p,arked along with several others across fromB-811. Initially filled with diesel fuel oil for

"s0'p.plemental storage dul'ing the 1979 oil crisis, these tankers have not been used for several
d

years. No "gas free" certification was available, however, to indicate that they had been

completely emptied. Personnel interviewed on-site by the survey team indicated that there

was probably several inches of residual oil in each tanker that could not be readily pumped

out. The two tankers east of the GSA were parked in tall, dry grass that could present a fire

hazard,



4,5.2.4 CateqorylV

1. Ina.dequate Reportincl and Cleanup of Onqoinq Spills.and Reportable Quantity Releases. The

failure qf LLNL personnel to promptly report and clean up spi,!ii_iof hazardous substances may

result irl groundwater contamination, as well as possible[]ur_a'£e-water contaminatiori 'and

fugitive hazardous dust emissions. , '".., ':
i 2 .° • , _ '

, ,' . ,

The Survey team observed numerous visible spills of"b_"za"rdoUs'substances that had neither

been reported to LLNL's Hazards Control LDepa'_{'m_nt (H'Ct_):'or environmental agencies, nor
. _,',. _,,.

; been cleaned up. The following list identifies t'he '_ ....baza'rous substance spill locations, as well as

' known or suspected su_stances spilled, a_',ob._e_ve_'_ _ the Survey team'i ,

• Main Site ,'._',.,. '..i,",.i ,,

Drum rack south of B-23,1 - S'o41v'ents.",'"
0

' - Retention tank overflow a_,B:322 _i;ating Shop - solventsl acids, heavv metals.
• .o .. '_ .'i.,

" 'i
- Drum rack south o , . .'First Street) - solvents.

1
I

• Site 300 " "'% '.
• , 'lp

- GSA are_a_ear Well 7..-solvents, oil.

GSA .area' b_,'tween"_'875 and B878 on south side ne.ar Corral Hollow Road- solvents,
i, E,"

' • .' '.

SA,._!eg.... n_'{l_,,,. of B87S along embankment, and drum rack - solvents.

.-" '"B82}'E_D,,:'_hd E drum rack drains and sumps - solvents.
'" ,'I_' " "II " "I"

i ,.: ,....'}3o_-ried.,,.,,.,drum behind B827E drum rack - unknown.
':B827A oil spills on pavement.

, .. ° ,°

'"' , '. 88()5 drain on uphill side of Building 805- unknown.

= ' Thi_ list does not necessarily provide an exhaustive catalog of spill locations. Other spil!s that
d'

have neither been reported to HCD nor cleaned up may exist. Many other spills have been

reported and cleaned up. This list is intended to show that some areas have not been reported

to HCDorcleanedup. According to arepresentative of the Guidance and Monitoring Section

of LLNL's Environmental Protection Program (DeGrange, 1986), spills should be reported to

the Hazards Control Department (HCD) technician and to the HCD team leader. Persop, nel

within the HCD-Guidance and Monitoring group seemed to be cognizant of CERCLA's

reportable quantity regulations (40 CFR 302), but spills do not appear to be routinely reported

to HCD for their evaluation.
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Intervtews by the Survey team of several LLNL employees indicated that spill reporting training

was inadequate, When program staff, who actually handle hazardous substances, were

interviewed, they seemed unsure of who should be told a'b'out spills and said they oniy

reported spills that were large, Guidance and Monit,o.'rlhg;_nalysts and hazard control

technicians seemed very well informed about Spill reportin, g. H_weyer, these personnel do

not usually directly handle hazardous substances, HCpce, _pills of hazardous substances at or
'4 '% "" ' "_ '' '' '

above a reportable quantity may occur without an e,va_:uatlon by HCD staff to de{ermine

whether it is reportable. In addition, spills,,_f'iha_ardo_'s,'._ubstances in amounts below a

accumulatedrep°rtablequantitYimpacts,maypresent a threat.:_,i,tohul,,,.,,.i_a''n''4q_althii'i' and the environment due to
Q, , "_ ,, ,o.°,,

2, Inadequate System for Preventinq'!nad'v_ent .... '........ Excavation of Contaminated Soils. The lack of

an adequate system to avoid diggi_gi'lnto con'taminated areas at the Main Site and Site 300

may result in groundwater ',.ce4q'te.min'atl"on, off-site emissions of fugitive dusts, and
• °., _ '. , ',,

inappropriate disposal. ',,.,., .... ',. ",.,"
I' ', ,. ,',0

.1 , ,: ,, %. %
",_ ,,. ', 0

The Main Site has a conside're_4e number of areas contaminated with hazardous substances.
' ,,,

Because of the,h,i.gh level of..construction activity, there is a significant probability that these

areas will be.l_,enetr,:a'te.ddQEng excavation of building foundations or utility trenches. Feilure

to identif,y....ahd,,.'charact'e_ze:... contaminated soil prior to excavation could result in (1)disposal
of cont'arni&a't:e'd soiJ" off-site at an inappropriate facility (i.e,, _,ubtitle D facility or a

recr,det'i'onal ft'eJ'_)_,'(2)exposure of contaminated soil to rain and subsequent enhancement of
' ' _ '1"

I,e&('hat&_[odu(:tion; (3)movement of contaminated equipment off-site or to unprotected
'.. ., .

• '4 P'°'' '_._.' fareas,, _od (4) of -site dispersion of air emissions from fugitive dust,

,' ,, . o

"3',i,' .'"O'if-site Disp0sa___[.Hazardous waste may have been shipped off-site to disposal facilities that
°

'a're,0or may be, sources of groundwater contamination or other environmental releases of

hazardous substances,

The Survey team reviewed documentation of off-site disposal, Records for disposal occurring

after 1980 were believed to be adequate, Manifests were generally completed for each

shipment and contained information regarding the amount and type of wastes being

disposed of and the off-site disposal facility, For disposal prior to 1980 the off-site disposal

location was usual!y not noted; only the transporter was indicated, Purchase orders rather

than manifests were often used from 1978to 1980,
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In most cases documented hazardous waste shipments showed that, until recently, the waste

was transported to sites that are now prohibited from receiving further wa:_te shipments from

EPA Superfund cleanups or San Francisco Operat'ilqns C)ffice facilities (e,g,,0' t

ITCorporation-Martinez,, ITCorporation-Benecia, and C_emi_[Waste Management, Inc,-
"°.,i °',u '1,

Kettleman Hills) because of significant RCRA noncompliance at_',til_esefacilities, If ar_y S'ite
• 0 , •

where LLNL waste has been sent becomes a Superfun_,site._h the EPA's National Priorities List,

thendamages.DOEmay assume a CERCLA-generator lia!ility'_r_'_"_lea'n'L_p costs and natural resource
• ' '0*' J°_,• . , °

• , ,
"i ,,, .j,

,,

41 "'i._ ',,
' I

_,° I °,

,, ', ,,,

' %j, ' , ,

°l

L. " _e't _''°' _"i'v,'°

q0" ''''' a' ,° ',, ,u
'.

% ','.

"l t,,

",. 'up

,,

I' ". ,Q

,, , ,
i ' , •

,,'

. . ,_o
,, , ._q',•

,o" _' , .°

,.. ,. ,. ,.

,' :,,., . '., . ,
. °, i, . •

, . •

2,, ', ',° °
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p

Buddemeier, R. W., Internal Correspondence from "R.iWi_l_Lf_E_meier, LLNL, to EQUP Personnel,
•

_" Subject: Project Activities, November 26, 1986. " ""., '.i'".,
-;, '., _'

'. =- ..'8 %.• ,.

Carpenter, D. W. Letter from D. W. Carp_r_te_,'.LkNL, {o'_ary Rogers, California Division of Forestry,

conveying Castle Rock analytical results, lett.e_tated J'uly 7, 1986.

Cleland L. L.. Additional Inform'atiora.._.er'.I..h'e._azardous Waste Operation Plan OriqinallySubmitted

on March 27, 1985, LLNLUniv'e_cy of"Elilt.fornia, Livermore, California, July 3, 1985.
' '*' J. '° % "' 'e*"

-, |,,

Cleland, L. L. Submit, t_,[ of the LLNL. 1985 Generator & Hazardous Waste Treatment, Storaqe, and
. _% ..' J*

Disposal Facility A_n._al'Re".l_s,,Lk'Nk, March 7, 1986.
• - '.r :.J

. . ,,Q-. ,

. _ , .

Cooper, W. R.'".F_._] A_foval of LLNL Certification Plan, Albuquerque Operations Office (ALO),

October 6, 1986. "_ "° "

, •

CRW.QCB"(California Regional Water Quality Control Board). Transmittal of Amended Waste

Disc'lqa'r.cj'e Reciui'rements , Order No. 80-183, Central Valley Region, Sacramento, California,

?ariu.ary 29, 1981.
'..

t

Davis, James T. Remaininq RCRA Part B Applications, LLNL, December 20, 1985.

Dorough, Gus. Buildinq 231 Complex - General Operations, Facility Safety Procedure 23!,

October 6, 1981.

Draney, E. C. Internal Correspondence from E.C. Draney to Distribution List, LLNL, Subject' High
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,. D
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February 1, 1986. _ ,:'i":"i:,"' .... " "iiii.:,

... ',oL'..i''' ..:"
j,o,, _ •
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,. '_
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J

"l , t_
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, • , .ji

May 1, 1985. .""", '"' ,:_"_.."='.i/"
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. .' p
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'., ,:
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"°qJ °''W _'
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.' '. 0
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," .' i. _,_q, ,.._,°

' " .'% i,
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Site 300.."ii""" ' i; i" "'""
4' , _. , " '_''°_"''''°,I
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q'_ q'. ,"" i ,_"
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February 8, 1983.
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, • " ' I. "III, "ii" ' .'
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'.. '.. ",, .... L':v
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' .' "v
, , ,
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Odell, B. N: i 4ild A. J._:_.'0_i,.'SafetyA..nalysis (SA) of the Hazardous Waste Disposal Facilities, (Bldqs. 514,/' ' _ *' _ 'i" " '
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APPENDIX A

SURVEY PARTICIPANTS
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' "'"i o,
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.+
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o . ,41 +,, _,,,,,
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e
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APPENDIX B

SUMMARY OF SURVEY ACTIVITIES

' 0i ,

"'.., ==

B,1 Pre-Survey Preparation , .

The Department of Energy (DOE) Office of Environment, al Aucl'[t,iAssistant Secretary of Environment,

Safety and Health selected a Survey team for tt_e'"L_aw_e'.rTc_Livermore National Laboratory in

LawrenceA, Weiner was desigjla,ted tl_e__'OE Team Leader, with Ms. Susan BarisasJune 1986. Mr.

i serving as the Assistant Team Leader. Mr.,,Gerald"Kiatz, ',.wa_"the point of contact during the on-site' o, .._q_

i Survey in ali Survey efforts for the San Francls_t_.Ope_at_ns Office The rernainder of the team was
, °, , ',j

composed of contractor specialists from't.he'.NU "' " ', St3ort_oratlon and its subcontractor, ICF Corporation.

, These individuals and their areas of e'xp'er_ise'ar,e'14,stedbelow.

'o _,. '.p

i 'i "i "_ '%

__'., ".. Name
'". !'e

A'_,r"., Joseph Crist*

,"'_',Su rf a'c&,Wa{,@'rs Joseph Boros

,' ," _ W;_ste Management Ralph Basinski
"'- l_qa_{'[v'eWaste Sites James Werner (ICF)

"' "_"" _' Hy_rogeology Amy Hubbard
_', ,, ,' ,, _,,_

.,., ,. ,'"........ _, _,_,_a.4=a.:on Mark Francis
, '_".. ".. i',. '

, " ': '..:' QAJToxics Arthur Olszewski
,,' ,' / _"

' ,', * NUSCoordinator

v

" Survey team members began reviewing LLNL general environmental clocuments and reports in

July 1986. Messrs. Weiner, Basinski, Crist, Burd,(Health and Safety Representative), and Ms. Barisas

conducted a pre-Survey site visit on October 20-22, 1986, to gain familiarity with key DOE and site

personnel. They toured the facility and completed a cursory review of the data generated in

., response to an information request of September2611986. The request listed environmental

information of interest to the Survey team for Survey planning purposes.
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Ten representatives from state and local environmental agencies attended a meeting at the

San Francisco Operations Office, Agencies represented included the Bay Area Air Quality

Management District, the Regional Water Control Board-San Francl._'cb Region, the Alameda County

Environmental Health Department, the Zone 7 Water Agency, t_ei'C_l!_,ornia Department of Healtt_

Services, the City of Livermore, and the City of Tracy. The Envirorlmentfil.,P_0tection,.., Agency was not

able to. send a representative. Meeting attendees are listc-d"in'i'TableB-1. The questions from the
4_ ' j, ,, ,

attendees were general in nature andno major Issues were ?aj._elcl,en'_'itonmental or otherwise, The

attendees expressed interest in receiving a copy of,A_,_i.'E,qviron'h_'ental. Survey Manual and Interim

Survey Report, and there were a few questions ak_b'_t t_e",p',r._oritization system and the money
iJ

available for corrective action, Although the st'ai__,,expr_s_v,. interest in the sampling aspects of the

survey, there were no inquiries regardincj.'the oppQr'cunity to split samples or participate in the

survey in any other way. The meeting lasCe.dappt"Qxlmately 45 minutes.
"'q ", "'I t,

'4 ', i , _t

The Survey team intensively reviewe'¢l _tie.,infdr.,'hation generated during the pre-Survey visit and

prepared a Survey Plan for the L#N,L li.t_, ',,TFiisJblandescribed the specific approach to the Survey for
, , _ , I' I', .',', _I, , , ,

each of the technical dlsclpllne_..;amd ind..dd,ed a proposed schedule for the on-site activities.

B,2 On-Site A_ctlvltlNs

i_ ' _ __,_

The on-site por._fofl o_ the SQr_'ey was conducted during the period of December 1-19, 1986. The' ' , '4,

opening mee'ting"W_s'he[d.,'dn December 1, 1986, at the site, and was attended by representatives

from DOEi..,,,',Headq'_Jai'T_,._, ',,,, the San Francisco Operations Office, LLNL, NUSCorporation, and

ICF Co_;p'_.rat!or_!..,Di,scussionsduring this meetirlg centered on the purpose of the Survey, logistics at
. '._ #" ,.,., _._ ._

LLNL, anclan'iotrocluction of the key personnel involved.

, , ,

"_'u'.!i_'g"the Survey, team members reviewed file materials, permits and applications, background

studlesi"e/_gineering drawings, accident reports, and operating logbooks. The production process

was Lhoroughly analyzed to identify existing and potential pollutants. Site operations and

monitoring procedures were observed. Extensive interviews were conducted with plant personnel

regarding environmental controls, operations, monitoring and analysis, past operations, regulatory

permits, and waste management.

Periodic meetings of the Survey team members were held to re_ort observations and compare

findings, The DOE Team Leader, the Assistant Team Leader, the NUS Coordinator, and Survey
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TABLE B-1

DOE ENVIRONMENTAL SURVEY M2ETING WITH AGENCIES
io

OCTOBER 22, 1986 _,,
i [ i Ii iiii i , i i I I i i ii i i

, _
Name Organi z:a_',dj,_",

!L tl '.

........ I I ' I I III '11IIIIIII IIII I I I • - 4 ,

GeraldKatz DOE/SanFranclsco , ' , '
i i ,, _ ,

I II III II I / I I I I

i' 4 0' _'
i_ '% _ '' ' ' i

Joseph, G, Crist NUS Corporalion ,, ,...,. .......
J I __ I IIII1[ III I IIIII q*l I t I I

LarryWeiner DOE/Headqua er,s, ,,, ,
j,, ,,, i I' ,,i 'I, Ii '" i

Susan Barisas DO E/Arg on ne'l_}_,i_ha(,'La.boratori es
II I III II I I.. w I, i.I I I I I[ J t . I I

Richard Ragaini Lawrend'e"L'ivermu'r,,e,N,ational Laboratories
iiii i i i i I . '1 ilil iiiii i ii i i i

Perry K, Lovell San,clqa.Nati_e'l"baboratori es Livermore
i iiiii i ' IIIi1' ' _ 4,j ii i _ i i

Ronald L, Peterson D'c}E/Aibu,etu.erque
I I '.' , , , ,

John Cochran "' ,DOE/A'l!?uqu_'rque'"
I I _'_i' ' Iii I , _ I II ,IU ' I I I I I I II

...... ,D'OETSan Franc,_co
Jim Davis '", ' _ ,T ,,

- I I II I 1,114% ' "0 . III I I III

', .. '_eg0onal Water quality Control Board

TheresaRumjaht_,_",,..,,,,,. ]54b. Francisco Regioni i i i i . ¢ qTi IIII I I I

" % "J

Chris Srnith 'i ,City of LivermoreI , III I I I I IIIIIIIII I I

II |

Thomas t_':'lbr_ylin Sanclia Nat.ional Laboratories Livermore
I I i II_I '& s' _Is ..... I I I I

, , , 4 ",,,, 5•

Fred,Floffman ",, .,.' Lawrence Li_ermore National Laboratories
i i in I

I I" ,l' ,' .' q

Irene NI' City of Tracy, Community Development
_h'im ,u_'_,' Depart ment

' ,I.._ ,, :i,; _ I' ,,,,= t , ,

" " " ", ",,:' Bay Area Air Quality Management District
'" "' Jo,e'Slamov0ch", (AQMD)

' t '.. --r ii , ..i . , _411 ._ I i I I I IIIII I II I I II . .

l

r :','.". ".S.U,san_Brechbill DOE/SanFrancisco: ' __,,I ,,

, ,' ,' ,: Jack Bean Bay Area AQMD
q' q, ,

, . , i ill n u

' '.. ", R, Roth Bay Area AQMD
..... ,, ,,in|u i i i i ii i i .u

e

' Gerald H. Winn Alameda County Environmental Hea,th
i i i iml " -_ i i I i i ii i nil ,, ,,,,,

J, Killingstacl Zone 7 WaLer Agency
im,_| i , , , ,i i ii ii ii i

Denise Tsuji Depart.ment of Health Services

Rafat A. Shahid Alameda County Environmental Health
I I, I I I Iii I , I I, I 'I II I I I r IIII I , .

Roger Ferenbaugh Los Alamos National Laboratory
i u u I i i
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team members met dailyto discuss findings and progress, and to arrange for specific site p_rsonnel

and facilities to be available, as needed, on the following day.

+t

The Survey team members identified further sampling and ana_iy{!s requirements necessary to

complete the Survey effort, The sampling and analysis requirem_tltsW_re discussed with Oak Ridge
+ +

National Laboratory (ORNL) representatives on December 15-,18,,1986,..,, . QFtNL had been designated

by DOE to provide the sampling team for the LLNL sited'nal' tQ'perform the laboratory analytical
t ./.;li , +.','d +

services, ,...,,.
, , ' ' +,, ,4 +, n i

i i+'+,l _ol, 'w'

A site close-out briefing was held on December 19, 1 _ere",t4qe DOE Team Leader presented the
+1 d. +1 ,

preliminary observations of the Survey team,".ii?h,ese ob,['ervations., were classified as preliminary,

iio' "because additional research and, in somec_es;, _1 nal field sampling were required to positively
, rf. '''I +,+ i_ ,._+ '+

confirm the observations, , ,. i, +

a q , i'
' %1 ' _

B,3 Sampltnq and Analysis ' ''+'' "',',','...... , Ii %++1 +=

i+q._, ++ '_, +l,

4+i, "+ 'i, *',. 'I

'+ _ q'+ + + + _'+"+I _+'+, ,i

ORNL will perform the sampli?q_,.iancJ'+_.'al,_/sisportion of the Survey ORNL evaluated the Sampling
and Analysis Requests made by (_."£_rvey team and determined sampling and analysis logistics,

', ,ml

costs, and schedules, ,,TheSampling and Analysis Plan prepared by ORNL includes a quality assurance

plan and a health .a_d..," 'saf.e!,y,p[ar_,,"ZheSampling and Analysi_ team is expected to begin work at ttne
site during Aug_/g.t"19&7. ",+¢

B,4 Repor_ 'P,!'ep_'ri_'_lt"
,' ,+ _

• ",i+ iP ++.+ , ,_.,i+.i'

ASurveyPr.ehminaryReport for the LLNL site will be prepared for DOE review. Comments from this
, . %,

r._'vle;w 'and the'¢_sults of the sampling and analysis efforts will be incorporated, and the report will

"be' _ei.ssued as an Interim Report, The timing of the Interim Report is dependent upon the

comp'le'tion of the sampling and the reporting of the analytical results to the Survey team.

8
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ENVTRONI_NTALSURVEYPLAN

LAWRENCELIVERMORENATIONALLABORATORIES

DECENBER1- 19, 1986
q' ,,

LIVERMORE,CALIFO_I.IA..': :.

...... i;,i
°"q. .o

, L

I ,,' 4 ,'

'% '%, , .p,, ,, o.,_,

|

s , o, ..

i 1.0 INTRODUCTION '-,"'.,.

The Lawrence LivermoreNationalLaboratory."'.(.LLNL'") survey is part of the larger
Department of Energy (DOE)-wide,.Eqviron.m.ental Survey effort announced by
Secretary John S. Herrington on "Se'_tembe'_18, 1985. The purpose of this
effort is to identify, via "no,$au.lt'!.:t_seJi'ne surveys, existing environmental
problems and areas of environmen_a]'Ti.sk,at DOE facilities,and to rank them
on a DOE,wide basis. This..i'rankThg...will enable DOE to more effectively
establish priorities for,ad.dresls.ing"ehvironmentalproblems and allocate the

: resources necessary to cO.r_ect'C,h.eseproblems. Because the survey is "no
fault"and is not an "au(ti.i_,e.i.,Y'c,...is"notdesignedto identifyspecificisolated
incidentsof noncompliiln.ce,.i._.'r.'t.o'analyzeenvironmentalmanagement practices.
Such incidents and/br, m'a_a_jement practices will, however, be used in the
survey as a means 'Of,"..i.dei_t_Ifyingexisting and potential environmental

problems. ,. '-,,..

The LLNL sur_'_,.will.b'econducted in accordance with the protocols and
procedures c_tat_,d in'i.._he May 16, 1986 draft Environmental Survey Manual.
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2.0 SURVEYIMPL_ATION

The EnvironmentalSurvey of Lawrence Livermore National Laboratories(LLNL)
will be managed by the Team .Leader,Larry Weiner and the Assistant Team
Leader,Susan Barisas, Gerald Katz will serve as the San FranciscoOperations
Office (SAN) representative on the Environmenta.,lSurvey t_am, Technical
supportis providedby NUS Corporationpersonnela_':follows:

.JosephG. Crist NUS Coordlnator/A_r..,

' JosephBoros SurfaceWa..te'F/Underg'r'oundTanks

Arthur Olszewski QA/TSCA(TO'x._._"Ma't'erials)

Mark Francis Rad._a.tid._..• , %,°

". " , ,. ,''4 _,

Ralph Basinski ,._CRA'(.Sdilid, Hazardous, and Radioactive
: Wa_t.es)",i:'
i ,-..:,.::,,o,,.
i James Werner , ""CERCkA-'(InactiveSites)
. J, ., ,
I t' ', ,
I '. ', t',

" "o ' '4 i. Amy Hubbard .-.,..."..Hydrogeology/Sol

' Elmer Burd .,.,...."_C'-','.'_',....,'X'ir/Radiation/TSCA(ToxicMaterlals)

2.I Pre:SurveyAcIC_vltle_,',.,..
'4 % '_

. Pre-Surveyactivitiesbe_a_-.._nearly September,1986, when Surveyteam members
began reviewing..LLNL envirohmentaldocuments that were availableat the DOE
office of Environmental.Audit& Compliance(OAC). This reviewwas followed by

a September..'_6,"198,6._e'morandumfrom Lawrence A. Weiner (OAC) to James T.
Davis (SAR)','tindLl'_N4_i-._viaSAN), announcing the pre-survey site visit and
requesting",.add.i'_.ion_l'"survey-reIated iF,formation.

",i "., ."'.,°" ,'",',°
o.. _- . ,°

The pre-.s.urve_c...@i.tevisit, October 21-23, 1986, was conductedby Mr. Weiner
Ms. Ba.risa.s,M_-,.,i,_rlst,Mr. Basinski,Mr. Burd (NUS Health and Safety Advisori
ancL.:'M_....R_t_,,..The purposeof the visit was to become familiarwith the site,
ident.i.Fy,:'l_ot_ritialareas of concern for purposes of the survey, collect the
do,cument.s'....requestedin the September 26 memorandum, and coordinateplans for

...".rh'd,Upcom_n'gsurveywith SAN and LLNL personnel. Mr. Ken Moor, IdahoNational
.:"..Engi.heeringLaboratory(INEL)and Ms. Sandy Wagner, United NuclearCorporation
'(ONC.),Grand Junction Project Office (GJPO)who will manage the sampling and

' ana.l.y.sisprogram also attended the pre-surveysite visit. During this pre-

survdyvisit, the team met with representativesof SAN and LLNL, and officials
of the various state,regional,county,and city environmentalagencies. Team
representativestoured the facility and collected the documents assembled by
site personnel in response to the information request memorandum. These
documents wer_.transferredto NUS Pittsburghoffices in November for use by



team members during the planningstage of the survey.Additional information
was requestedduring the pre-survey site visit and has been received. This
survey plan is based upon the informationreceivedby the survey team as of
November 12. 1986.

2.20n-Slte Activitiesand Surve.v.,.RePorts o

'q 'i

The Environmenta'lSurvey will be conducted fr_,m;D,ecember I, 19_6 through
December 19. 1986. The survey will includetl_e.,b,_v',er,more site and the Site
300. A tentative agenda is as shown in Tsble 1_,,.i';Itis expected that
modificationsto the agendawill be made.as,.,al}pFopriate_cominimize disruption
of site activities,and to enhance survey,.ef.,f,i_lencY,and effectiveness. All
modifications to the agenda will be coo_d,i'n_t'ed"withthe site officials

designatedas survey contacts. ,,'"',,.,'",,'ij.:,
i , ,, %,,

' • '"o "k

The on-site activitiesof the survey tea_.,_i'Y,,1consist of discussionswith,
among others,environmental,safetY;.,,oper'_,t._ons,waste management purchasing,
and warehousing personnel; a re'vi'.'ewof.';filesand document; (including
classifieddocuments)unavailab]eT.pri.'_;"tothe on-siteportionof the survey;

and process-specificand area-s'pe_ilt',i'c,to_rsof the facility.

A closeoutbriefingwill be.condt'tc,ted'_nFriday,December 19. to describe the
preliminary findings of thei"s_rve,y",.team.A draft report of the LLNL survey

, _ . , •

will be prepared within,,4,t,o.:._,',weeksfrom the conclusionof the survey. The
draft report will b*e,.,sen,t'.,..'to',"SAN and LLNL for review and comment.

.L,.'.;".
Within 4 to 6 weeks 'of",i;he"Ci_,_pletionof the sampling and analyses (S & A)
portionof the survey (d"i._'cu.sscdbelow) an interim reportwill be preparedby
the survey tea_. The inte_'imreport will incorporatecomments to the draft
report and th_,,'tl_tafro_.'theS&A results. The interim report will be,made

availableto,.',i;he'p_il_.].!c",,."uponrequest. '"

Upon compl,e'tioh_°.of,t_e Environmental Survey effort a final report will be
prepareda_'d."w'll),".(_ontaina DOE-wide list of environmental problems. The
report.,w,ilF..;'b_".,u'sedas an information base for the rankinq of DOE's
envirb_TmentaI '_}r.o'blems.

," ,," . ' w"

2.3 " Sa_fl'lml-'and Anal,)Csts

. ",Ba'sedon'_vailablesite environmentalinformationand the results of the on-
.,',site'survey activities, the LLNL survey team will identify survey-related

s'amplingneeds. Implementationof the S&A phase of the LLNL surveywill begin
approximately12 weeks after the Completionof the on-sitesurvey activities.
This'effort is expected to have a 2-4 week durationand will be conductedby
INEL. Mr. Ken Moor will be the INEL Team Leaderfor the S&A phase of the LLNL
survey. The INEL sampling team will draft a sampling plan based upon the



sampling needs identifiedby the survey team. The AssistantTeam Leader (Ms.
Barisas) will coordinate the review of this sampling pla.n with SAN, LLNL, and
EPA'sEnvironmentalMonitoringSystems Laboratory(EMSL)in Las Vegas. EMSL
has quality assurance and data validation responsibility for the S&A phase of
the EnvironmentalSurvey.

Analysis of survey-related samples will be perfo_,._ted by INEL following the
protocolsspecifiedin the May 16, 1986,draft E_v,_,r_mentalSurvey Manual and
the LLNL Sampling Plan, Results of the sa'mp,l.i._,,,,and analysis will be
transmitted to the survey team leader for,incorpor'a,i_'ioninto the interim
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3.0 QUALITYASSURANCE

3.1 Issue Identification

The quallty assurance(QA)area of the surveywill focus on evaluatingcurrent
sampling and analysis procedures performed at LLNL or at any off-site
laboratoriesconducting environmental analyses on samples from LLNL, The
in'tentwill be to review the quality assurance proce_,uresfor collecting
process effluent and environmental samples, for perfO#ming the laboratory
analyticalwork to identifyand to quantifypollutan_:_ii_J,for evaluatingand
reporting the data. Aspects of the quality assu,,r,ance pr,Ogramrelating to
environmental management of LLNL which will ,_e.,e'_amined",If available,

'include: analysttraining;equipment/instrumen,t",,cal,,i'br.ationand maintenance;
sample collectlon,handlingand chain-of-custody".p,_,_edu_es;blank, replicate
and spiked sample results; data reduct,!on an,_,.,reporting;and data
documentation includinglogbook and calcul,a_io_re'vCewsand archival data

' , ( ' ,,

storage. ',',', '.",:.
, %, , 'o

Sampling and analysisprocedure'swill b_i'reyieWed,,toensure that they conform
to accepted requirementsand are being _pp'ro,pr,iat'elyimplementedby LLNL. An
overall survey of the LLNL environme_ta.l.,1o_it,_ringqualityassuranceprogram

will be performed. ,,",,.",ii',,.
Q 'J ' '' _ , ",

Primary contacts at LLNL are e>(pectedL',t,o'be personnel from the analytical
facilitiesin the HazardsControl.g'_p_rt'rr_nt.

3.2 Records Required ' " ":"" "" '"

Files will be reviewed as _'¢.oi"the survey, includingdocuments not yet
reviewed or received(e.g.,clas's,i',fieddocuments, individualfiles, documents
not yet identified).,,',.Specific.,.documentsand files to be reviewed as part of

the survey include,,bLrt'"v(ill,,hatbe limitedto, the following:

o QA plansfo,r'i,C'LNLand"a_y supportinganalytical laboratories.
o LLNL envi_phme__als,_mplingand analysisproceduresmanuals.
o QA auditso'f,'_.'yirbnmentalsamplingand analysisat LLNL I1981-present).
o Period,i'c'.b¢ah'nV_,l,"QAsummaryreportsfor LLNL.
o Summ.a.r'le,s_.ofre"sultsof QA sample analyses of external performance

evai'u_a,t.i,o_:_',(I,mples (e.g., from DOE's Environmental Measurements
Lab.orato,_y,and from the EPA).

o T,ra-in,ing'r.@cordsfor sample collection personnel and LLNL laboratory
,..staff.:.

o '1_aboratorynotebooks, standard data reporting forms and sampling
l'og'bo,oks.



o Instrument maintenance, repair and calibrationrecords for laboratory
and field equipment.

o Results of internal precision and accuracy studies of environmental
analyses.

o Results of interlaboratory analyses of standard samples, if any (e.g.,
studiesbetweenLLNL and SNLL).
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4.0 SURFACEklATER/DRINKINGMATER
I

4.1 Issue Identiftca%ton

The focus of' the surface water/drinking water portion of the survey will be on
the possible release of polluted or contaminated wastewaters to surface
waters, the Livermore Water Reclamation Pla_,,t':,orgroundwater aquifers
underlying LLNL. Potential pathways for off..s,i,_'_,migration of pollutants
include' ".....','I '+'q ',,,

,,_, 4,

o Spillsor leaks into permeablesq.ii,"a_,'eas'
o Releases to the sanitary sewle_,s,,d_.,to,storm drains without

reteption,chemicalor radiologic_T,"aiTa'iy'_Is,or treatment

o Use of dry wells for disposa,l','of.,liqui,_,.:,wastesat Site 300
,, i ,,, _i,,

A review of available information inc(i'_''a.te_"".thatconsiderableattentionhas
been paid to controlof radiologic_,l,,rel@a_es and eliminationof toxic metal
pollutants. However, less documen£at',i,onex_,;stson the fate of trace levelsof
toxic organics in wastewater_. ,,The.'.s'u,rveywill assess the potential for
organiccontaminationof wasl;ewa,t,_,'r._;"as.wellas review presentconditionsof
wastewater control colle_,,_i,.on'afldtreatment. Liquid waste treatment,
collectionand handl'ingeqqip'ment,v_i1'lbe examined and records of operation

will be reviewed. ,,..:,",,.'",.'.'
_,, , 4_, '_

. ' ' ' r ', ",

The survey will incIG'de.,Ide'r_ti',_Icationof potential discharges to surface
waters, or the loc_,,i,,san.!_.arYauthority, which may not be addressed in
operatingpermits or'o%herdc_cumentsfrom LLNL. The Livermore Site and Site
300 will be investigated.,','.fo.revidence of possible breaks or obstructionsin
the sewer sys,tems which"-couldresult in releases of wastewater to the
environment. ".',T,be su,r.,qeywill also address the possibility of cross-
contamination, of',t'he,,pp±ablewater piping system by either the sanitary or
storm dra_,n_'gesy'_t'_.m's.Measures taken at LLNL to prevent back-flow of
process w'_,_tew'_ter,,or sanitary sewer flows into the drinking water piping
systems wLll."L)er,e'v,iewed,along with LLNL'sself-monitoringreports (required
under pr,ima-r._,.i}r.,i'nkingwater regulations)° Copies of standard operating
proced_r'es(_OE.'_),operating logbooks, and maintenance records will be
rev,i'e_ved"_1t.,hrespectto wastewatermonitoring and treatment systems. LLNL
fieid"pr_cttces will be observed to determine how closely SOP's are being
,fol,lowed_'',,Interviewswith managers and operatorsof monitorinclequipmentand

,',t'rea,tmeni_'.:systemswill be conductedin order to understandmodificationsor
. .sicln"ificantdeviations,if any, from written SOP's.

A'wal.k-throughof selectedbuildingswill be made to observenormal routines.
incl'udingmaintenance activities which generate wastewaters. Various
discharge and monitoring points will be reviewed, and actual sampling and
analyticalprocedureswill be observed. Emphasis will be placed on the major
contributors to wastewater generation,for example plating operationsin



Buildings322 and 321, low conductivitywater systems in Buildings 291 and
325, printedcircuitboard productionin Building 141 and, for Site 300, the
LINAC Radiographycomplex at area 823, Some minor sources(in terms of total
volume) will also be examined because of the nature of the contaminantsand
commensuratepotentialenvironmentalimpacts, e,g.,radiologicalactivitiesin
wastewatersfrom Buildings151 (NuclearChemistry}and 419 (Decontamination),
In addition to the decontaminationprocedures at",,Building419, other toxic
waste controloperations in Buildings513, 514,,,,a_d612 will be observed irl
some detail, The wastewater collection, holdiri_"an<i'treatment system will be
evaluated under normal operating condition.s,, as Wi,T.I the final effluent
monitoring and sampling station at locati'ori, '196, Site surface drainage

D 0 ' 'characteristics, such as culverts arr yo_,.,a,nd,,rmvine.s will also b'e examined,
along with the man-made efforts to control"._urface'run-on and run-off, The
impact of changes resulting from coD_t_,uction, of new wastewater treatment
facilitieswill also be evaluated. ' ...." "

4 2 RecordsRequired ..",, '."
Q , , , ' j ".Q'i_,i

Files will be reviewed as part ,of.•,'f.b_,,,survey,includingdocuments not yet
reviewed or received(e.g.,c]ass,i,?_ti'doc'uments,individualfiles, documents
not yet identified). Specif_,'t,,docu_nen,ts and files to be reviewed as part of
the survey include,but wi,l,]n'o,tib,ei'i,_itedto, the following:

o Recent analyt¢cai"_a,t'a,,,on"wastewaterreleasesto the local POTW.
o Noticesof vi'o,la.t.lo_,s'_#latingto wastewaterreleases
o Operators,Tpgbo'ok_',andtreatmentplant reportsfrom EPD.
o Standardoper_tJ,ng"pi_'oceduresfor wastewater collection,holdinqand

treatment. "",,.".,.

o Sampl,ingprotocol's'andlogbooks.
o Wast_wa,.terlab',_rackingreports.
o Tre,atmem_,p!a'n.1_and monitoringequipmentmaintenancerecords.
o _e.tailed'"d,_,_wingsof the domestic water supply, storage and

."_i_st,_,_but.ion system,
o 'R_c'_r'ds,,_,fdrinkingwater"quality.
o,,,,SP,C_.I,QI',ah,or its equivalent.

,,'d,.,"',Rrogre,s,sreport on proposednew wastewater treatmentfacility,the
,;,',.'_D_T,F,system.
",O,-,,F"_rrternalmemos or correspondencerelating to surfacewater/drinking

.... ',,,waterproblems,e.g.,back-flow preventionmeasures.
.","",,'o "_emos and correspondencerelating to minimizing infiltrationof, .

4, _. ' _' rainwater/groundwater into sanitary sewers during wet seasons, and, .

' ' . exfiltration of sanitary wastewaters into soil or groundwater durinq,

',, dry seasons. Includedata on comparison of flow monitoring with
w

precipitationreadings.
o Any informationon water quality/sludgecharacteristicsfor the LLNL

drainageretentionbasin.
o Other recordsas determinedon-site.

!!
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5,0 AIR

5.1 Issue, Identification

The air-related survey activities will involve an assessment of the air
emissions at the site, the administrativeand _,_,,issioncontrols applied to
the sources, and the ambient air monitoring,_ys_:e,ms,The emphasis of the
survey will be on operationaland procedural'"IS'rm¢_,!'cesassociated with the
emission sources and the emission contrpIL',equlpm_vl,t,fugitive emission
sources, both within and outside the bq.i,l,diq,g_,and mitigative procedures
applied to fugitiveemission source: C_o,_'e,,l._,i'_p9will be maintainedwith
the radiation team member because of the,,,i_mportanceof air-rad issues,
Facility visits will be coordinated,'th,r,ough",,t'heEnvironmental Protection
Department "" " " "

The general approach to the sum_,'ey,wi"1_',Linclude a review of existing air,
permits, pending applications,and,s.t,anda'_,doperating procedures. Processes
and control equipment will,',be'_in's_(;o,_edfor compliance with DOE ALARA
requirements for radionucl,.Ide,eh_i_I_'s_'o_s,The survey will also review the
nonradiological'air contamin_W_t,s"f'_o_the different buildings at the site,

evaluate any existing con,t,r,pls.._ppli'edto the air emissions, and assess the
need for additionalmonitO,r_._g,or,,',_missioncontrolsto characterizeor reduce
the environmentalcons,,equeh_:'els,,'mf"the emissions.

The ambient air mo_,_eri'rigii_,ystemwill be _valuatedto assess the adequacyof'
the existing monitorih_",progrJ_mto characterizeenvironmentalimpacts of the
air emissions from the'f,a_i.lity.The activitiesinvolvedin this part of the
survey will include the i'6spectionof the ambient air quality samplers, a
review of docL_'m'_,tatior},'_pplicableto the ambientair data acquisition,and an

evaluation,c_f,,,t_ie,,_ro_ssinq., procedures used to assure the accuracy of the
'idata. ,,, ,j,", ,

, . ,_,_

Areas of'pa.t'.i'cu'l,ar"interestwill includeemissionsof the criteriaoo_lutants
(e.g.,,.gu]fuW.,_,x.ldes,nitrogen oxides, hydrocarbons,carbon monoxide and lead)
as we'll,Bs regl]latedhazardous air pollutants (e.g.,radioactive-bearing
par,t_cu]'a_es,.,,beryllium, and asbestos). Although not currently listed as

hazardo,q's"_l"rpollutants, fluorides, and freons will be included in this
r_v,iew_.',,

, , ,

',,',Inaddition, tileuse of organic solventswill b_ assessed as a potentialor
"ac,tualsourceof emissionsto determine qf they are adequatelycharacterized,
monitored, and controlled. The organic emissions assessment will focus on
thoCe substances that the EPA intends to list as hazardous or toxic air
pollutants.

Fugitive emissions from the resuspension of contaminated soils will be
evaluated as a potentialmeans uf the airborne release of radionuclidesand
hazardous materials from the facility. Consideration will be given to
historical and current operations to determine the potential for soil
contaminationand windbornereleases.



Several areas of specific interest have been identifiedduring a review of
availabledocumentation'

o Completeness of permitting for degreasers and use of environmentally
acceptable solvents. LLNL has at least 20 degreasers ranging in size
from 2-to-750gallons/year(severalof the s'l]lallerdegreasersare exempt
from the permittingrequirements). ,',

o Control and monitoring of beryllium, radio_u"clides,freon and fluoride
* ,i,i G_, '_4W oemissions. ",_,

o Emission potentialof fugitive dust sd_r,c,es su_:h_:asroads, and landfill
activities. ' ' 'i' ,' J ,.

o Potential for asbestos emlsslons"d_'r.l"n_,,'b,ug'Idingdecontamination or

demolition.

o Effluentsamplingand monitoring',_e,ratld'n,s..,

Throughoutthe survey,emphasis w_ll be,'p],B'ci_'on assessingthe availabledata
to characterizethe overall envir(ih, menta.1,',,i,mpact of plant operations,

i 0 ,_ ,4 , ,

44_' 4, ,_ ,q_d ", w_

5.2 RecordsRequl,_ , ,,,,.......,,
I' 4_, , , 0

Files will be reviewed as"part o,f.",_he survey, including documents not yet
reviewed of received (e.g'.',,,cl'as_,i,f,ieEldocuments, individualfiles, documents
not yet identified), Spe_:_t,_ dod.uments and files to be reviewed as part of
the survey includebut,'.',W'i.ll'_i_",l_e,limitedto, the following:

,, _' ,,_,,,,Q ,_'

o PSD ledg_,",,,",:,",,
o Air effluent.'samp'l'¢hgand QA procedures
o Ambientair s_'m_.ling and QA procedures
o Corot.factorst_ck"test results
o Eff_t_'n,_ ber,_,l']ium sampling results
0 ,li_bora'i_,by.,"_cordson TSP and fluorideanalyses (ambient)
o ,,",Ahy,otheff,_Ibcumentspertinentto air emissionsfrom LLNL buildincls,
,,,,,:..,-
" i '4 , ,_ o
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6.0 RADIATION

6.1 Issue Identification

Radiological issues to be addressed during the environmental survey will
center around the air, soil, surface water, andgroundwater media. Each of
the above mentioned media will be evaluated',,forradiation concerns by
collecting background information and data',I:includlngambient dataY,
'Identifyingexistinq and decommissioned ra_i_'a_fQnpullutlon sources and
associated controls, and finally by revi,e,wing'en'V,Ironmentalmonitoring
programs designedto gather data on identi,fled'pollut_bnsources.

i ,

The surveywill also evaluaterad-wastema'n_ge_'e_b_ractlces,direct radiation
exposure issues, dose assessment me,th.odl)16g,{es,and radiochemistryquality
assuranceprograms for environmental,:mOr_.i,toringdata. Review of rad-waste
programs including management prac'tfce_,,,forlow-level, transuranic, rad-
hazardous(mixed),and adherence/c,OLLNL',I_rocedureswill be a major focus of
the radiation portion of the sur,v_e,y..,A',,moredetailed discussion of this
subject is provided 'Insect-iota81;0._,f'thework plan, The radiological
evaluations will be closely'coordina,tedwith the other specialistson the

survey team. ,,',, '",,,

Due to the complexity oi_',,t,he'_i,&eand the large number of buildings and
operations,radiologlca,ls_,v,_y,ls's'ueswill be organizedby evaluatingeach of
the twelve program _r,,e'a_s.'",Fac,_,.lityvisits will be coordinatedthrough the
Envlronmenta'lProtB_,tio'_,D6_Artment,To accomplish this, the assistanceof
persons knowledgeable',,In"pr!:oritizingradiationrelated issues (possiblythe
health physics reprB0_'e_tativefor each safety team) invaluable for
accomplishingsurvey obJec'tives.Each program orea will be assessed based
upon observa_,_oI!sof processes, operations, effIJent sources, controls and
monitoring.equ_i_ment.,."Discussionswith operating and supervisorypersonnel
will also,"b'_uti%;l,'zb.dto provide needed information critical for complete
evaluatio_,_'.._eport'g,records, and other data associated with continuous, ,
internlii;t,'e_i,,and.,",anyaccidental or unscheduled releases should be readily
accessibleif6.r,_eview.

i_ _ i '_ ,'

.2 _, • _.,._ ,_6_ .'.Rece_ds Required
• ,, ,. ,.

','Fi'l,es_vi,_F'lbe reviewed as part of the survey, includingdocuments not yet
,. reviewed or received (e,g.,classifieddocuments, individualfiles, documents
, 'notyet identified). Specific documents and files to be reviewed as part of
'_hesurvey include,but will not be limited to, the following:



o Radiatlon-relatedambientair qualityinformation.
o Backgrc_ndradiationdata for soil, surfacewater, and groundwater,
o Inventoriesof air, soil, surface water, and groundwater radionuclide

releasepoints and quantities,
o Vegetationradionuclidemonitoringdata.
o Unscheduledor accidentalreleasereports, ,',,,
o Radioanalyticalqualityassuranceprograms,,l_nd,,procedures.

o Dose assessment methodologies, includ_,ng',]l_s,,umptlons,calculations,reporting, etc ..... , ","
o Buildingplot plans with processand eq,ufpmentloc_tlons,
o Descriptionof'radiation monitorlng,,'e',quipment,practicesand procedures

(e.g,,calibration,maintenance, etc'.'),,",i"......
o Reportsor recon_mendationsfor up,_,r,adin,qr,,ad!atlonmonitorlngsystems,
o Reportspriorltizlngnew radiat$O_(,md_i,tor_nginstallations.
o Off-siteand on-site radlonuclide"._am'lSl.,i',i!_point criteria.
o Rad-waste management practi_e,S,pO,l'i,_ies,procedures,and communication

mechanisms ',"', ,.,
o NESHAPS/DOESubpartH 61,90_61,,9,B.reports.
o Info_ation reqardinq emD'loy_'radi,atton exposure data.
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7.0 TOXIC/HAZARDOUSSUBSTANCES

7.t ,!SsU• Identification,

The toxic substances survey will address raw materials and process-related
chemicals used at LLNLas well as the usage, ha.d'l_ng, storage and disposal of
polychlorinated biphenyls (PCBs), asbestos, pest4'_!des (including herbicides
and biocides) and other hazardous substance;. T_@condition and environmental

monitoring of underground storage tanks used fop,s;_br,age of substances otherthan wastes will also be examined. Through interviews ',_ith key LLNL personnel
and tours of plant facilities, the tra_k,t'rtg,, control and management of
toxic/hazardous substances will be reviewe_i,,. ,,1't_t6information and records of

usage, will be evaluated to determine 'l_h'e,i'_bt'e'ntial for environmental
contamination, ,:,: ;.,.... .,

The survey will address inventory",'co"_;,,ro'l:,of PCB-contalnlng and PCB-
contaminatedelectricalequipmenl;'_,,hyd'h_dllcequipment and heat transfer
equipment, The conditionof equi_m_n,l;cort_alningPCBs and the potentialfor
environmentalcontaminationw,i_l,,al,_a."i_eassessed by examining a subset of
this equipment, Obsolete, sto'red,,or',use_lPCB equipment will be checked for
proper containment and prot_'c,tion';,L",,Plantstorage records for PCBs will be

reviewed. Disposalpracti._es"fO_n6r_'-'radioactivePCB materials will also be
addressed ',', , ',,

'_ 'llwI I,o_ ' 'd'

LLNL projects involvihg _tiBi',.de on/disn_oliti posal of asbestos and asbestos-
containingmaterials.',w.ll'l',be,'reviewedto identifypathways of contamination,

Asbestos removal a_'_Ld,:Isl_'o,s'.alpractices will be evaluated, and asbestos
disposal areas will be _{_,_,t.ed.

Pesticide pure'_a,se,usogle,and applicationrecords will be reviewed. The
applicator t_,ai_IKi_,,pr,og'ramwill be reviewed. Pesticide storage areas anJ

disposal p_ctices,.',_,_llbe examined to assess risk for environmental
tl ,',contamina ,On.,..

Toxic ,and ha_'_rd'_d'smaterials purchase and usage records will be reviewed.
Areas,',.w,he'rethes(_materialsare stored and used will be visitedand handling
prqce,_ur(_I'..,w,i]lbe evaluated.

Ma,n,agem_I_;,inventory, and control of chlorofluorocarbons("freons")will be
'exa,m,,ined.',.:'

,Di,,scusslonswill be held with those individuals knowledgeable of
tbxlc/hazardoussubstancespractices in order t._develop an understandingof
current and past practices. Discussionswill be held with personnelfrom at
least the followinggroups:



o EnvironmentalProtectionDepartment
- Guidanceand MonitoringSection
- Investigationand CorrectionSection
- HazardousWaste ManagementSection

jl

o HazardousControlDepartment '"', oI

- Health and SafetyTeam Personnel....._',,
'llm i i,q,

7 2 Records Required ' ","

i ,, i' J

Files will be reviewed as part of the sui_e.y._....Including documents not yet
reviewed or received (e.g.,classifieddocuments, i'ndividual'files,documents

not yet identified). SpeGific documen,t's,,,_ndfi,J'esto be reviewed as part of
the survey include,but will not be ITto%,t'ed_'to.,tF1efollowing:

'q i'

d' ", . o

o Toxic/hazardoussubstance_,.,imvenQry and chemicalpurchaserecords,
o Toxic substanceslaba'?i_1]gari_"t,r,,ackingsystemoverview.
o Proceduresfor purc_,,asi,n'gl.,'li'and_ing,storing,using and disposingof

toxic substances,",,..",."',','.,,
o PCB transformer/,cepaci._mrih.]pectionrecords(1981-present)

o Storage and inspe_c,t,16h,,','pecordsfor PCB contaminated eiuipment
(1981-preseq,t_,).,.T_l_i.,_'d!ngradioactivity contaminatei__nd non-
radioactivei_eepm,.,,,,i'.,',,'"

o Disposalre,_o,rds,i_,or,,non-radioactivePCB items (1981-pre_;ent).
o Proceduresfmf',,s,to'_'m_e,handling,and disposalof PCB fluids
o Correspondence""._'i,1;hLLNL Fire Department regardinqPCB electrical

equipment,especi'a'llyany recordsof fires involvingPCB equipment.
o Locat,i,b_of a,l,}LLNL buildingsand areas containingasbestos.
o Pr,,oceddrR'9,.f.m_"asbestosremoval, handling, and disposal as well as

eh.,v'ironmevlt'_,l"monitoringinformation.
o ,,."_ecQ,f'C_s_f asbestosuse in plant equipmentand supportfacilities,
o "I,deh,%'if_'ba'tionof active and inactiveasbestosdisposalareas at
.,,,,LI'NL".,..I,,,"

,.'O."''_,Pesl;'1,o"ide/herbicidetraining, handling, storage, and disposal," 0' J

,,,. .'_r.eco_-dsand standardoperatingprocedures.
".O",,:"Pe's_icideannual reports (1981-1985)

" o".",$,pecialproceduresinvolvinghandling,storage, use and disposalof
,," ,,', 'thlorofluoroalkanes(e.g.. freons).
',', "o Invent,Jryand environmental monitoring reports and procedures for, , .

",", undergroundstoragetanks (1981-present).
'..

', o Other recore',sas determinedon site.



8.0 SOLID/HAZARDOUS/RADIOACTIVEWASTE

8.1 Issue Identification

The solid/hazardous/radioactivewaste survey will be carriedout by reviewing

and evaluating all activities generating solid wpstes andthe treatment,
storage, recyclingand disposal practicesinvolved:,in the handling of solid
wastes includinghandlingof wastes by commerci.a'l,.._f_-sitefacilities,

Management of all solid waste streams incILiJ.d.ingm].x:edwastes, hazardous
wastes, radioactivewastes and non-hazardo'u!_w_stes will be reviewed. The
review will gener;_Tlyconsistof severalact.i,v'i,E,ies;.'I) Physicalfacilities
where wastes are generated,accumulated,sto_e_...treated,recycledor disposed

' will be inspected; 2) Personnel inVb'l.vedi'n'_:,theseactivities will be
interviewed; 3) Files will be reviewe_ii'._il_...T,he potentialfor contamination
of environmentalmedia as defined,bywa's.te'i.re_I_lationswill be evaluated.

. $_ ,Oo ,o.i

i At both the Livermor_ Site and"-,Si.t,e'.3bO, large numbers of sources

i (approximately100-150 buildin{j_;).T_g.e.n.e.'ra.tea wide variety of wastes usually
insmall volumes,and general,].y¢o'rttain'irigtoxic,radioactiveand/or hazardous

q ", • ", t ,

constituents. Many waste gen_ra.tlng,actlvities may be short term or sporadic
' since many program activ,.{i_i,es".a_.eshort term or intermittent. Therefore,

existing recordsmay not acc_.'_ate')Y.'.'reflectthe waste streamscurrentlybeing
general;ed. ."...."',".i'",.'".....,.

Consequently, incrl_as.ed"e_'p,hasisbe placed on reviewing general waste
characterizationmana_ei_ier,!t'p_acticesand training practices and inspecting
facilities which can pot_nlt'.iallygenerate solid wastes. Off-sitecommercial
facilitiesrec,ei.yingwas.1;es"from LLNL will be evaluated, since some of them
have been subjec.t':-tocom'p'llanceactions. The purpose is to evaluatepotential
problems at..Zheoif.,L'sSte"facilitieswhich might affect LLNL wastes.

Initialei_phas_'._w._._.lbe placed on those LLNL facilitiesshown by past records., ,. • o ,

to have gen.eT_'ted".._ignificantquantitiesof waste and those facilities for
• which,FaG.ili_.Sa..fetyProcedures(FSP)have been prepared. Emphasis will also
: be p.l_t'e_',Dnpo'tent/almixed wastes,includingclassifiedwasteswhich may not

i have'.be_.H.:.:adequatelycharacterized due to the regulatory uncertainties

re_a.d_r_gmi'x_dwastes.
.i".,,

•.l_as,tehandlingpracticesthat will be reviewedincludethe following"
•o • . " •

' "' o Waste minimizationand recycling.

i o Waste characterization,segregationand manifesting.

o Treatmentand decontamination.
o Waste accumulation,packaging,and storageprocedures.
o Waste managementpractices,includingtraining,inventory

control,record keeping,inspectionprotocols,and contingency
planning.

I



Operations and practices will be compared with existinq
descril)tionsand written procedures, Information gathered on waste generation
ooints and waste streams will be used to find any sources of waste not
previously identified or properly characterized, which may have potential to
affect the environment.

Discussions will be held with those individua']'_knowledqeable of waste
management practices in order to develop an und,_hd, ing of past and existing
waste management practices. Discussion will be 'h'_Id"withpersonnel from at
least the following groups: "'..' "._

,' 4' ,' * .

o Environmental Protection Departmemt,."--.,,,...'

- Guidance and Monitoring ,S,ection,i,,,.
- Investigation and Corre_t,i,p_.Secti_n
- Hazardous Waste Managemeflt,._e,ct,ion

• 'j. , ._

'L "

o Hazards Control Departm_n'_',. ,'"',,

- Health and Safety Team,'.Pe,rsohnel• " .*° *, ,4' , ',

•°, ,..,, ,, ..m _

o Plant Engineering ",i",."-ii",,
•• ', '• . 't

o Materials Manageni_It ". '
, . '% ,
,. _,_ %, 'e°

o Supply and D¢,'s't'ribd't_'M:.Operations

o Off-site Ve'n,do,rs"Ha,'n_lingLLNL Wastes
'd -, "1, '*'

The review of solid/haza'_d_.Us/radioactivewaste practices will be co-ordinated
with the CERC_L,Aand h_d.rogeologic surveys to identify past and present
releases that nia_'.pose,_L/threatto the environment; the radiological survey to
define pro b._,ems'v#_'tb":.._astescontaining radioactive constituents; and the
surface w.a,ter/,drink.#"hgwater survey since all aqueous process wastes,are
handled aS'"So.,l"i,(__astes at LLNL.

4 '.*' , , o"

'_ '. ,

,° ., o '_

8.2.,'" Reco('ds Requl red•: .'| e°.l. ,,,._
,. *_ P.*.,,a.,,,t, °

F,_.!es,,W'i,.!lbe reviewed as part of the survey, including documents not yet
,.",revi,.ewed_.6.:rreceived (e.g.,classified documents, individual files, documents

.:'.,'no,t,:yet,, identified). Specific documents and files to be reviewed as part of
.,t.hesurvey include, but will not be limited to, the following:, ,

• °
,.

..'o Part B Permit Application.
o 3016 Inventory.
o Underground tank storage notification & associated records.
o Inspection records (state, local and federal).
o Groundwater monitoring, sampling, and analytical documentation.
o Release notification or occurrence records.



o Waste inventorydocumentatio..
o Enforcementactiondocuments.
o Internal facility inspection documentation.
o Correspondencewith regulatoryagencieson solid waste.

o Records dealing with the reuse/recycling,,of wastes.
o Training records ,:,,.,

, e
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9.0 INACTIVE WASTESITES/RELEASES(CERCLA)

9.1 Issue Identification

The surveywill attempt to identifyenvironmentalproblemsand potentialrisks
associated with the historicalhandling, stora e and disposal of hazardous
substancesat LLNL. This aspect of the survey wi',!lbe coordinatedwith the
RCRA and hydrogeologyteam members. The su_vey:_(illfocus on current and
future risks relatedto the following: .........,.,',,,.

o Pastland disposalpractices(on,"a_d':o_f-site');-" -, _ 4 , _ ,,

o Past spills/releasesfrom tanks;',_'o.d_,,p±pes, pits. trenches;
o Potentialfor future spill_/releases,';.,,and
o On-going remedial action prog'_m, "',.i.i, ,,

• , ',¥ '.,,

Facilitiesthat have handledor a.recu,r,'rently:'handling hazardous mixed and
low-level radioactivesub:cances"._t,.the",Z'i,vermoreSite and Site '300will be

evaluated. ,......'..,i'.i',,,,,'",
' . "_,,, _ ,,,

! At the Livermore site. r_!,,evant,,fa'Ei'litiesin the following four areas,. , _ " t,

identifiedas CERCLA ("5480.14).,sites,.by the Phase I InstallationAssessment

; will be evaluated: °"I"'I",,,":L'.",.'
I _._ ,o.' %,

,i o Southwestan'_'off,"s'it',_,,#reas;
, o Southeast ' '"'_ "'•s.ect.i. n,,''.

o South cent.r,p]l,,se_:t'iqn;and
i o Northwestsed-f.li,on'"

The status of.,':activitie.sundertaken pursuant to the proposed listing of the
Livermore si_e',';_o.nth'e.,"NationalPriorities List will be assessed. Any
availablem,a.teria'l.,'_n"_,._haseII ConfirmationReportsand Phase III Engineering
Assessments"w.i,llb_,,feviewed.In addition to those areas identified in the
Phase I,",_,po,,rl.t._veral other areas at the Livermoresite will be evaluated.

The areas',i,'no,!ude'.,firetrainingareas, dip tank spills,and garbage pits.
'' *' ' ''_6 ''_'' '°'

At,..S',f;ce',_O0._"thefollowing five sites identifiedas CERCLA ("5480.14")sites
by.tlhe.P)_a's,_,;,IInstallationAssessmentwill be evaluated:

....' o" ".:.Building834 TCE leak;,' ',, ,

./., , . o Landfillcomplex3. 4. and 5;
,., o High explosivesprocesswater lagoons;
',.,L,,o Landfill6 (pistolrange);and

,.,'o Landfills2 and 8.

The status of the remedial actions at these sites will be assessed. In
addition, several other areas at Site 300 will be evaluated. These areas
includePits 1 and 7, AdvancedTest Acceleratorsite and the sewage treatment
pond. Finally. recordsof off-sitedisposalfrom the Livermore site and Site
300 will be reviewed.



Sites that have undergone or are undergoing remediation will be addressed.
Recordsand analyticaldata in support of the site cleanupwill be reviewed.
Also, inactive tanks or containers that may have held hazardoussubstances
will be identified and their status assessed, Former storage areas and
staginglocationswill be includedin this effort,

,*

The survey team will want to review additional'_terial pertaining to the
Phase I InstallationAssessment report (i.e,,,':_',a_,',l,,ocationsof all burial,

spill,and releasesites,aerial and surfacephotographs,personnelInterviewfiles, reconnaissancefield data pertaining"_B,,'RRS/mHR$evaluatlons and the
HRS/mHRS ranking procedures used for the",Pha,se.,I InstallationAssessment
report).Drafts and preparatorymaterial fo'F','th'e"Ph¢_II and III reportswill
also be reviewed. ,,,,,.",ii",

q ¢ *,, _*,,

The team will also want to review the"elhvi_r_n_t_entalrecordspertainingto the
past management, disposal (on-siteand',,,_fi_-s_te),clean-up, and regulatory

compliance, . .,'"i',.',,'i,,,' "'ii;'
L ,,,q_ ,,,

Contacts for this portion of'the,.sur,,v,_ywill include personnel from the

EnvironmentalProtectionDePa_t'me_'_i"."" "'.L,

Files will be reviewed,as'p'art"',ofthe survey, includingdocuments not yet
reviewed or received,.,(e._.,,,",_l_ss_fieddocuments, individualfiles, documents
not yet identified)."",_Sp,ecif,_,'c,,documents and files to be reviewed as part of

the survey include,but'w_',l.!n'otbe limited to, the following:

o Past,'Wasteman,_ementplans
o SORs 're_lardipg..'managementof hazardous substances,disposal areas

an_..'stor_,g'_,.ia,_eas
o .,Ha'za_d_ussubstancesinventories
o ",[',i,st".i,rig,,<_,fareas used for hazardoussubstances storage, receiving

an.d,'ship,I_'ing,and disposal
o_.'..",.His_KiLcalfiles on past operationsand processes,substancesused,

, ' ,

'b ,'iandme';chodsof handlingand disposal" ,.",...r_T,_on past off-sitewaste handlingand disposal
....o,.,",,,Recordsof facilityexpansionand building rubbledisposal

.",,"-,o "'iDescriptionsand Notificationsof inactivewaste sites and potential
.',' ,'' areas of contamination

,.,, o Description of all waste management facilities, including buried
,,, tanks and structures(existingand removed)

.6 Historical aerial and surfacephotographsof the facility
o "Interview files" for the draft Phase I Installation Assessment

report
o Files pertainingto any radiometricsurveysof the site grounds
o Documentspertainingto past, current,and proposedremedialactions

at LLNL



o Environmental records pertaining to past facility responses to
hazardoussubstancespills and releases

o Draft Phase II and III materials,includingworking copies,internal
memoranda,correspondence,and calculationsheets
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10.0 HYDROGEOLOGY

10.1 Issue Identificationi ,,

One of the major environmental issues at the facillty is the release of
contaminantsto the groundwater, Radiologicalpar'a,metersappear to be well-

controlled,but toxic organics have been found In,'$1_esubsurface,mostly as a
resultof past practices, ,,:_',i,',:,',,

t,

;, 'd i, '_'

The survey effort will involve the evalua,ti,()nof r'ecentstudies of site
hydrogeology,determinationof the status,O(,,"on,.'go,ingstudies,and the review
of plans for further investigationsand re_n_d'_e_'e_-Ti!ions.Each potentialor
known source of groundwatercontamina_i,pnwil,li,bevisited, and drilling and
samplingactivitieswill be observed.,:"_lariy,,oft'he'sevisitsto sourceswill be
conducted Jointly with the RCRA, CER_'LA',_,a_fl_/orsurface water personnel,
Personnelat these various facili,,_,iesW,i'l,_'be'Interviewedto determine pest
and presentwaste-handlingpractice's.',',,Well,'_:onstructionwill be reviewed both
on "as built" diagrams,and in,-thef,_i@._d..'Potentialgroundwaterrechargeand
dischargeareas will be invest_'ga_d........"

, i o ,, "0

Known or suspected area_ o'f,",soil.',contaminationwill also be visited,
Observations of soil si_,a'i'n,in;,',,,s.urfacedrainage pathways, and nearby
monitoring wells wil],,be_n'_(_,e.""Soilsampling activities will also be
observed. ",,,.,".,,,',.,,"",",,",.,

4' q"_ ' ,, _',

Severalareas of speb'i.f,'i,ci'nt,e,rest have been identifiedthrou,qhreview of the

data receivedthus far.'.',Ti_e,s6"Include:

o Southeaste',rncorner,,.,ofthe Livermore site, where there are a number of
identif,l.ed'or,",_usp_#'_edsourcesof volatileorganicreleases,includinga
gasoli,_'e'spill-,';'_l;_ventstorage,salvage yards, an abandonedlandfill,a
taxi,,_,t'rip,w andV'ariousdip tanks and areas of spillage.

,_,i ,,,,.,,,,,,,.,,

o So,uth_ve_e,rn",,_ornerof the ILivermoresite, includingmaterials storagea_ea's,d'_m'_,s';sumps,and spi .
,'" ,/' s' _i'

o ',.Ider_/_'-i,_'d(isolated)spill areas, garbage pits, and storagetanks on the
,,. nbSr,bern half of the site.

' , , ,

,',,o' Arroyo Seco area west of the Livermore site where a trichloroethylene
',,' plume has been observed moving toward a residentual development.

, ,,
, ,

o .Site 300 area landfills, disposal pits, unlined evaporation lagoons,
spills,and springswill be of interestin assessingpotentialand known
groundwater contamination. Contaminants include both solvents and
constituentsof explosivessuch as nitrate.



o Areas near spills, landfills, etc., where soils have been investigated
and/or regularlysampled,

Discussionwill be held with personnelfrom at least the followinggroups:
iI

o EnvironmentalProtectionDepartment ,',';
- Guidanceand MontoringSection ....._,,
- investigationand CorrectionSection "......,,.',,,,
- Hazardous Waste Management Section ...... ",,,",

, ,

10.2 Records Required ,:' ,' ' ,

Files will be revie_vedas part of t,he,,,surve'Y,"'i,ncludingdocuments not yet
reviewed or received. (e.g., classified,_oc'uments; individual files, documents
not yet identified) Specific document,s',a_#,,_,i.lesto be reviewed as part of
the survey include,but will not be,,,]imi"tedito, the following:

o Samplingproceduresand a_,alytic'ai1'"_ro_ocol
o Sei smic records ','..........
o Recent monthlyprogress,'ii'epori_g',QfLLNL groundwaterproject

o Well construction(as.,hui"l,l;')Ldia'q'_amsand currentwell locationso Chemical analytical cl.a('a.,foF '_e.ils, groundwater, and/or springs
o Additionalcleolocli_,..alid_,:o'P',,bycll_ogeologicinvestigations,as available

o Groundwaterand.sh.i,!.m6,_,'i,t'or,',',Ingprogramplan
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APPENDIX D

ABBREVIATIONS, ACRONYMS, AND SYMBOLS

i

'_, t o

o,

AFGWC A'ii Force Global Weather Center '":" "" "'",
,,

I II I I III I II I

......... I III II _, ' IATA Advanced Test Accelerator , ,,"', '
8

ii i i i i i I' I'
k

ARAC Atmospheric Release AdvisorylC_' ,peb')_Jrt_f,",i i' ii li iu

, BAAQCD Bay Area Air Quality Contpo[,District,ii",..
ulll iii i / LIIL . '1 i Ii ii I i

a, BOD Biochemic I OxygenDem_'n'd,,. ,,..
q

I II II I I'1 II I'1 . I_I I II I I

' CAD California Administrative cocre," "'
i,i ii i. " i, " 'I- ii. i i

• " ', '1
II

CAL California .,'
" ' ' i I I ' ' i i. iu|

i i i i 4 " ,. , --"" '°

' CERCLA Compre_'ensive' E,0,v4'ronmen_l Response, Compensation
and Liability,iA_.t .., ,,

.... , iiiii ill ' ..i li I'k 'J. I I I I

CFR Code of ,,Fed,era] F_'._gulaii'onsI I I ' ' _ I I II I III

' CG Conce _tr at ibn'.'G_id'_tin et
i -- ,/I I , II I, , II II I ni i

cm C_nti'_e,,ter(si".," "'"
,...... I li i i til, i , i i ii i iii ii iii i i i

CPS C_'n 'r_uo . nt Source
, % '.'

, I_ 11 P II I' li III I IIII

CRWQCB Califor'fli, a'_egional Water Quality Control Board..... I I mi li ' ' I I III • III I

Cs ,"'. Cesium,,
I I I ' I Ii I I Iii I I

,'' "l • _ /:' I I IIII , I III II II

I

°F.' '.."' ..'.. De_reesFahrenbeit

,,, ,,,,:.. , ,;; ,,'"' '" "-" ' 'lJranium containing higher concentrations 238U thand -4 ,

.D-38'..:;,. , ,

I - ,. ",_'.. found in nature (99,3%)

°, '' J' 'lli__ 1i, 'L_[• lT I I II I I

,,.",:'" D'W'TF _, Decontamination and Waste Treatment Facility'",..'.i'._L'.',..........
.,. DOE Department of Energy

, , I I IIII II Iii r

'" ,'" , ", $ ".i:' Dollar(s)
li." ,1' # . I II I I I I I III II

., e,g, (exempli gratia) for example
, , H ii i i iii i

" ' , EP Extraction Procedure i i , i i IHI i
• i i H i HII i

- EPA Environmental .Protection Agency
ii ,i i ii i , i _

ESE East-Southeast
.... ,, i i

et al. (et alii; et alias; or et alis) and others
II III li I II I li II I II

FAA Federal Aviation Administration
i i i i i i i i,, ,.,.

FIFRA Federal Insecticide, Fungicide, and Rodenticide Act

FY Fiscal Year



GPD ........... Gallons per dayi
i i ii i iiinl i I ii

GSA General Services Area
i iiiii i i

HC ' Hazards Control .'

HE High Expiosives ..... : ,

.... ...... ,HEPA Efficiency Particulate Air .......... "..
. ,,, i i i i I i i 4 i . _ ' I J.,.i

HF Hydrofluoric acid , .,"... "
I' ' 1

' 4" ," '

HM X 1,3,5,7-t et ra nit ro- 1,3,5,7- t et r_a,z'o£y'cJ.6.¢c.tane
ii "| -' "_

iiii i ii I .,

HNO3 . Nitric acid . '.,.
iii ii i i i ii .i . tl i i ii IIII

HRS Hazard Ranking System". ',, ,_ ....
i ii ii i , .i i"11. i_11 i

HTO Tritiated Water ,;.., ' 'il ,,,i i i ' '

HWM Hazardous Waste Ma'na£1emeiT't,,:'
i i i ii i i i i 4 l, : Iii .llq _* i

, I Interstate '. ,", ............
ii ii, ii i i ii Ii °'

, I ' ° '', 't

ICRP Internatlona4 .Cemmlssloo on Radiological Protection
i ii i A i '1 Jllllllll i I i ii i i ii __

' in Inch(es)", '".,,, '",".,.
I i i L ' • a£ I ", n i t .... i ii i

km Ki Iottleter(_)'C,. ",,
I ....... ', .. .....,°,,o '_.o"' '" , ,,

Ib P,o,.,qnd(_)., :,,.I ' ' _1 "1 'i I II I

,, LCW Low'Cood u{_ti,vity Water

, LLNL Lawrence't_vermore National Laboratory
I1 ii i i iiiiiiii

; LWRP '", "-, Liverm'o're Water Reclamation Plant
li

i

T , i _ , _,_ i i

.i MEK,'"..'" N_l'e'Ul"ylethyl ketonei ,
i i iLIi , i ii

UEI'/_I ..."[:."" ,,,Microcuries per milliliter
_ I_11 i I i i ,i iiii i i

,mg/l"'_.,|",.,., ",., Milligrams per mi Ili"liter ,
t i ,1 ,:1 i ii i i i

.." mi', Mile(s)
i* I

'.:" 'm4...... :v Cubic meter(s)
i i i i iii ii i i i ii

, ::'. '. 'M.'I_,, Materials Management
' J , ' "11' , iu i ii

,.' • .' ," mm Millimeters
• • . m i i.

' , mrem Millirem
[] . i iiii i i i

NaOH Sodiurn Hyclroxide
,11 i iii i iiii i i

NCRP National Council on Radiation Protection and Measurement
ii , i i

NH40H Ammonium Hydroxide
li Illll I I IU I I

No. Number(s)
i iiiii iii iiii ii i i

NPDES National Pollutant Discharge Elimination System
i i H

NTS Nevada Test Site
...................

D-2



' , .... , ...._ ,, i iii ii iiiiii i i u

NPL. N'a'tion'ai Priorities List
II II I II I II IIII II I I IIII III I I IIIL I IIII I III III IIIIII II

0/_, , Percent......................... II|iii I IIIIIIIII II Innl In U I

PCB' Polychl ori nated 'bi phenyls ,,
I I III lH II I _'

|

PCE 1,1,2,2-tetrachloroeth'ylene (perchloroetihy'Lene)
Iii Jl n iii i III II IW'_l" -- "t I

PETN Pentaerythritol tetranitrate
IIII I I I I IIII I iiiIli IIIIIlllll II I 1

pH Negative logarithm 0'f the hydr0g.erl i.on conceltration
I III I I _ I II I I III

POTW Publicly Owned Treatment W_rl_. '" _ .....• ,v ,° .r_, ,,.,_

i i ii i iii n ,n ..inl, nn i

PPHM Parts per hundred million,,,,,, ,.,",.
.' "1 , nj f i i i

i . i °,, .,,°

PPM Parts per million . ',, ,_ ,.,.
III IIII III I . '| i :11 III II I

I 4 14

Pu Plutonium ,,,,,. . ',. , J,,, ,...., ,i ii i i ii ii i ilU

RCRA Resource Conservatio'n.ahd.Re_e_)ery Act

....... :S "' "" ' ..........RDX 1,3 -trinitro-1,3,,.5:'t,ri.azocycl_hexane

RTNS R ' " '"otati ng Tar'ge't. ,Neutrdn.}ou rce
iii J rl '1 '1 '1 ' i -

SARA Superfu6d'A, mendr_ents,,... and Reauthorization Act
.--, ,, u I i , '1 1 -, . i ,i ii

SDM Stan,.dard D_)'at.ieQ of the Mean
' * "-_qiqli._. _i "i ii nii ii I

SJCAPCD S,an,Joa'qL/]n',_6unty Air Pollution Control Department
I,I_.: "| # li' .'' , ' I I l| I

SNLL San'd'io'Natid'nfil Laboratories Livermore
i=1 i I t lI I Iii 4 i i , Illl- I Inlll

TATB Triam indt, r.i'nitrobenzene
i L H, . I I II uinta I i

TCA "'," "., 11 l=¢r,}'chloroethane
I.

I , • _ I I., ; I,I , III III

I III II IIII

TCE,,,",.," "T'i:'i_.b]'oroel:hyl ene
I/I III I .... I IIIII I

TELP ."::'" Tox c Concentration Leact_lng Procedure
,,., ',. , .,.. , .'. ' i i i

.TDS'"_ ",'. ." ,' Total Dissolved Solids
. " ' ! i 'III. tlii' ' .." "1 li II I Illl I I I

,,, :,.""'i'E_S -"':"" Tetraettnyl orthosilicate

'"'" .............. Hd ....,,'. Tota Identifiable Chlorinated y rocarbons
|_ II I I I I I I

,'.", 'TNT,, Trinitrotoluene
,"" ' '-' i i ii ii i iii iii

,," ,, ' TOC Total Organic Hydrocarbons
• I|11_ I II II I IIII III II I II III

" '" TOX Total Organic Halogens or Halides
i li i ,. ii Hl I I , I ni II I I

t

" TRU Transuranic
i l lUl ii

TSS Total Suspended Solids
i .111 i i ,11i i , i i i i i illl

TTLC Toxic Ttireshold Limit Concentratiorls
h, .,,.. , iiii i i ii i ii i iiii i i

TWC Toxic Waste Control
ii i Hll i iii j i i

USEPA United States Environmental Protection Agency
i,i ii . , ,

ql
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Voc Volatile Organic compound .............
iiii i i I iiiii i1.1 i i ii ,

WAA Waste Accumulation Areas
i i i ii i i i

WIPP Waste Iso ation Pilot Plant , i
-'11. ii ........

ii i i
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__ . __ i =' li 'i
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