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PREFACETO

THE DEPARTMENT OF ENERGY

SOLAR ENERGY RESEARCH INSTITUTE

ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains preliminary findings based on the first phase of an

Environmental Survey at the Department of Energy's (DOE) Solar Energy Research
Institute (SERI), located at Golden, Colorado. The Survey is being c66ducted by

DOE's Office of Environment, Safety and Health. ""-:::/:_",

." i;::l ° °_.i_ •

The SERI Survey is a portion of a larger, comprehensive DOE _y!f_.ental Survey

encompassing ali major operating facilities of DOE. Th,,_E EX_j!ionme_ntal Survey
is one of a series of initiatives announced on Septembe_.'i'i_-81:'_i985,13:y"SecretaryJohn

S. Herrington to strengthen the environmental, _!fety,' ":;h'_a'lth programs and

activities within DOE. The purpose of the En_['bn,me.._t_l Sur'vey is to identify, via a

no fault baseline Survey of ali the _.artm_iI{ s"malor operating facilities,

environmental problems and areas of e:_jroi_!_ent;_l, risk. The identified problem

areas will be prioritized on a Depart,_'en._!_ilde _!_s in order of importance in 1989.

The preliminary findings in thls"':r.'e.pOi'_;;,are subject to modification based on
'%..% w

comments from the Chicag o Operati_q9 Office concerning their technical accuracy.

The modified prelimiC!ar_"'.findi,ngg_:will...., "..:"..,"',.." be incorporated into the Environmental
Survey Summary Re_:_rt,.. .=:....

°.. ,°*"

September..f988." '. "-' .-"",", ° * °'% *°

Washingt6_'D:C.'. ,,......
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EXECUTIVE SUMMARY

Introduction

This report presents the preliminary findings of the first phase of the Environmental

Survey of the U.S. Department of Energy's (DOE) Solar Energy Research Institute

(SERI), conducted December 14 through 18, 1987.
_

4"i "0

The Survey is being conducted by an interdisciplinary team of.envi'r.onmental

specialists, led and managed by the Office of Environment, Safet:y':_'and..Health's
.,.;;.i_' .. '.. ,..

Office of Environmental Audit. The team includes outside.;,e_be_s supp.[ied by

-- private contractors. The objective of the Survey is to id'ei_i,fy_.en_iyonmental

problems and areas of environmental risk associated _i_i_r_ERl.°;iii_he Survey covers

ali environmental media and ali areas of enviro_men_..re_g:_l,ation, lt is being
performed in accordance with the DOE Environme_i_a)Sui_vi_'YM'anual The on-site

phase of the Survey involves the review o_.ii_!_!i:,slte environmental data,

-- observations of the operations carried '_n:. a'_iiiii_!_R_i_i'_ii!_'ndinterviews with site

personnel. ,. .. ,._.. _:i;i!,_.
" "'"..i;;ii..':_:!ii;!..'

Site Description '"._,,., '"..i...

SERI is located at three selparate areas'_o'f.Jefferson County, Colorado, near Denver.
The two major facili_i_s'are'_the 300.'_'cre SERI Permanent Site and three buildings in

the Denver West,_f'fic.e.'P.ark.'"._'ti'ese facilities are approximately 1 mile a,part and
', , .,. ,.

about 2 miles.eas.t o.f.'!_61de_i'Colorado. The third site is the 340-acre Wind Energy

Research .C:_n:te'_(:WE_,C.":[_'locatedat the DOE Rocky Flats Plant, approximately 12
%. "% °,' .d o

miles.n.orthEas, t o_.._e SERI Permanent Site. SERI is operated by the Midwest
Resea_c_'.,i_stit_. (MRI) for DOE. lt is the primary Federal facility devoted to solar

energy.lresearch and conducts research in biofuels, photovoltaics, solar thermal

energy;.0cean thermal energy, and other areas.. ,
+

No environmental concerns were raised in meetings with Federal, state, and local

regulators. The regulators showed an interest in the Environmental Survey process

and in their role in the review of documents produced during the Survey.

ES-1



Summary of Findings .

Themajor preliminary findings of the Environmental Survey for SERIare'

• There is a potential for the release of potentially hazardous substances to

the soil and air due to inadequate liquid waste storage practices at the

Permanent Site Boneyard and at WERC; and

• There is a potential for mismanagement of hazardous w_tls'te due to..

instances of noncompliance with RCRA regulations and "" .......?Lrm_,rOlaer waste

management practices. ...i,i!:_!_:_

Ov rail Cunclusions .,_,:.. _'!:.:::_,.

The Survey found no environmental problems at Sg'P_l.tha'_:il)_:_r/_nt an immediate

threat to human life. The environmental prog_e_s..i_.,tifii_ at SERI indicate that
.... '::_;;_"'_::'_:J:,ii2!ii_ii:::ii;i_,

the site is affected by relat,vely m,nor env,r_me_l"pr_,ems, most of which are

regulatory in nature, and are the result _i_.urr_.ope_ational practices.

Transmittal and Follow-up of F,ndlmgs ...._:,...:_,.;.._.
' i,.;,_', %' ,,

%ii:"_ °i °

The preliminary findings Q{..the Enviro'_;_ental Survey for SERI were shared with the

DOE Chicago Operatio_s'O_c.e a_:,SERI at the Survey closeout briefing held on

December 18, 1987.:'i ay i7;':t98'8", the Chicago Operations Office had developed

a draft action plan'"tb,._i_r.e._._,the Survey preliminary findings. A final action plan,

addressing afji_:tl_.e:Su'_v,"eyS.flndingscited herein will be prepared by the Chicago,. :.:_ , ._ I .

Operations":_fJ:i_e.',,_it, hin 45 da),s after receiving this Preliminary Report. Those

prob.lems thal:"i:n'v,olve" extended studies and multiyear budget commitments will be

the"s.._.bje_t of the"DOE-wide Environmental Survey Summary Report and DOE-wide
priori;cIzation

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

Office of Environmental Guidance and Compliance has immediate responsibility for

monitoring environmental compliance and the status of SERI Survey findings. The
Office of Environmental Audit will continue to assess the environmental problems

ES-2



through a program of systematic environmental audits that will be initiated toward-

the conclusion of the DOE Environmental Survey in 1989.
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1.0 INTRODUCTION

The purpose of this report is to present the preliminary fin6ings developed during

the Environmental Survey, December 14 through 18, 1987, at the U.S. Department

of Energy's (DOE) Solar Energy Research Institute (SERI), Golden, Colorado. As a

Preliminary Report, the contents are subject to revision. Revisions to the

preliminary findings based on the DOE Chicago Operations Office (CH) technical

accuracy review will be incorporated into the Environmental Survey Summary

Report. CH and the DOE SERI Area Office manage SERI, which is opel;ated by a

subsidiary of Midwest Research Institute. ..:" ... •

The SERISurvey is part of the larger DOE-wide EnvironmentaI.S_J'rve "i!iannoun'ced b.. _ .. ....Y_. Y

Secretary John S. Herrington on September 18, 1985. The.!_,urpo_e!i_if'_l__:_ffort is to

: identify, via "no-fault" baseline surveys, existing enviro__:ad.pro_lems.,...o_,_ and areas
of environmental risk at DOE facilities, and to rank,£h,em 6 !,a-I O -widebasis.This
ranking will enable DOE to more effectively,_e_t=_i!i_h, pl::ii_'ities for addressing

environmental problems and allocate the.:_eso_ces_,'_ne_essary to correct them.

Because the Survey is "no-fault" and is r_._ a_ii!!aud:i_i_!,it is not designed to identify

specific isolated incidents of no0:cor_:_i'ilanc:_i'_or to analyze environmental'.:: _:'._. ', :!i; '.: "!. " _

management practices. Such inci_en:t_aoci/_?r_ana_e_nent practices will, however,

be used in the Survey as a means 'o.f._.identifying existing and potential
. 'i. ",_ ":_-"

%. ",

environmental problems. -,.._,

'The SERI Environme_'al Sur v_y"vvas conducted by a multidisciplinary team of
_" 'I"" ,"", "_ -'"

technical specialist_.headed _ncl managed by a Team Leader and Assistant Team

: Leader from.Do_!s Of_ice.'.6_ Environmental Audit. A complete list of the SERI.,' ._- : : .,

Survey part_c_.pant&and tlh'eir affiliations is provided in Appendix A.
..... ":.i'.: "'......'.:". , .

.' .. , , %
, ,o , , ". ,

ThelS_rve'y:team"f6cused on ali environmental media, using Federal, state, and local

envir0n'mental 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 of the

DOE Environmental Survey Manual. Substantial use of existing information and of
-

interviews with knowledgeai31e field-office and site-contractor personnel

• accounted for a large part of the on-site effort. A summary of the site-specific=
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Survey activities is presented in Appendix B, and the overall Survey Pla_ is presented

in Appendix C.

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

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

pertain to a specific environmental medium (i.e., air, soil, surface water, and

groundwater), whereas Section 4.0 includes those tilat are non..medla specific (i.e.,

waste management, toxic and chemical materials, radiation, quality ,:_ssurance, and

inactive waste sites and releases). Because the findings are highlvi'i..varied in

magnitude, risk, and characterization, and consequently require di_r_,re_, levels of

management attention and response, they are further subd1:ivided ii_ii!o..four' • F" '. r

categories within Sections 3.0 and 4.0. A list defining th(%.&!i_b_ie:vi!!_tion.sused

throughout the text is provided in Appendix D. .:;::,.,. ...>.. "
' _ ",..'.

The criteria for placing a finding into one or mor.':_.,of th;_:.,foi)r_'categ(,ries are as
'.,,:/:':.,.

follows' ,;':",".........1%".,. .,:'

• Category I includes only findil_g,s t_i_ b_s_d on informati,'_n available to
%. ::,,. ...;..... ' ,,

the Team Leader, involve.:im_e_i_te'_t.ffreat to human life. l:inclings of

this category shall be _envey'e:d_i,ii[n_ediately to the Enviror_ment, Safety
"i. '% '0 "_0 '

and Health personnel at'-{he si::e_e or in control of the facility or It)cation",, ,_ _..

in question for.a.ction. Category I findings are enviro, l_mental problems

with the hig_esl:.jpotentia'l, risk the strongest (:onfid_:,rlce iri Llle fir_dill 9,

based on:'_:he il]forh_{(o'n available, and the most restrictive al:,,propriate

resp o nse.i'n..t0tins.of alternatives.

Ca_ry.ll findings encompass one or more of the follovviilg situations'
,' . _,

, _, .

".........-'" ' _ultiple or continuing exceedances, past or present, of a health
•. ' based environmental standard where there is immediate potential,., .

. for hurnan exposure, or a one-time exceedance where residual

impacts pose an immediate potential for human expost_re

- Evidence that a health-based environmental _;tar_dard may be

exceeded, as discussed in the preceding situatior_, within the time

of the DOE-wide Survey.
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- Evidence that the likelihood is high for an unplanr, ed release due

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

monitoring equipment or other environmental management

practices.

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

substantive technical regulatory procedures designed to directly or
i

,°t , ,

indirectly minimize or prevent risks), such as inadequate _.t_nJtonng

or failure to obtain required permits. •......,'.i',",..

.,.,'. ".,: >

,= Category II findings include environmental problem. _e, re the'risk is
high but where the definition of risk is broad.eT,_;han'_!:£.'at'e'gory,,'.. I. The

q information available to tt_e Team Leader is_.._d'eq'uatet,O identify the

problem but ma), be insufficient to fully:i)b.ara_._'efize"__. Finally, in this

c,_tegory, most discretion is availal_!e,-to.i':t:_e O'_l'erations Offices and

Program Offices as to appropriate,_espo_,se, _o_vever, the need for that'i> f'- ': %

response is such tl_,at managem'_nt'g_oul_.__t wait for the completion of

the DOE-wide :iurvey to re.s.pah@...'Unllk_,Category I findings, a sufficient

" near-term response to,.C.ateg.6r.y.l_fin_lings by the Operations Office may
' ", o. ,,

situation.includefurther,,....charactei'i,i_atio'l_"before,....i,,i,_:.,. any .action is taken to rectify the
• , ,.

.' p '. ".

• Category!ii'_inding_ ehi_mpass one or both of the following criteria'.#,

-. :'. T.l_.eexisteLlce of pollutants or hazardous materials in the air, water,

':".._rbu_dw'ater, or' soil resuiting frorn DOE operations that pose or" ", v'

• 'i." . '..may pose a hazard to human health or the environment.

• .• . ,
_, .

• ':..- The existence of conditions at a DOE facility that pose or may pose a

." hazard to human health or the environment.

Category III findings are environmental problems for which the broadest

definition of risk is used. As in Category ll: the information available to

- the Team Leader may not be sufficient to fully characterize the problems.

" Under this category, the range of alternatives available for response and

m
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the corresponding time limits 'for response are the greatest.

Environmental problems inc[uded within this category will typically

require lengthy investigation and remediation phases, as well as

multiyear budget commitments. These problems will be included in tile

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

effectively.

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

potential for hazard are those that exceed sor_e Federal, st_t_, or local

regulations for release of, contamination by, or exp.o_u_.to such r

pollutants or materials. However in some cases_ the Su'rvey may

e(j'ulat_d m l isdetermine that the cGncentration of some non_ ai_'ria

sufficient to be included as an environmept.al pr6_|'e_ .....l.ikewise,

' ' " 'g ' w.concentrations of regulated ma','erials c_,_¢i:i'/_ihou l_):.below limits

established by regulatory authorities,_>.that.._w_rt_eless present a
% i!_b. ', ,_

potential for hazard or concern m.:!.y,b.e._llas_ifie_:,as an environmental
_:_::ii_ii;ili!_i_i'!"-'-i::':,.

problem. In general, however, c@adltj,_qs_:.tgmeet regulatory or other

requirements, where such ex_ si_ld_nlb_; present a potential hazard

and will not be identified.as a.ri:!_._i.roff,ff_ntal problem.
• ;' ' .7, "iiii'. "i "" "_"

'_. i '_,,: !:ii ' "; "
¢' % "_:° '.'',

': ' ay'"l_Conditions that pose o_'.'.rh s,ea hazard are generally those that are

violations of regulations Or.,._equirements (e.g., impr!oper storage of

hazardous _hem!c.als i n,._nsafe tanks). Such conditions present a
#-

potential.'6_izard i:61]_U'm'anhealth and the environment and should be

identified-.a_...an environmental problerr,. Additionally potentially

haZa:_Cl_)us¢0n,di'ii'0ns are those where the likelihood of the occurrence of

'r_iea_e_is h !gh:
%

• . • , . _.

'i.'.' ....The d__inition of the term "environmental problem" is broad and

"..': flexible to allow for the wide differences among the DOE sites and
, ..

•.-operations. Therefore, a good deal of professional judgment must be

applied to the identification of environmental problems. -_-

• Category IV findings include instances of administrative noncompliance

and of management practices that are indirectly related to

environmental risk but are not appropriate for inclusion in Categories I
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through III. Such findings can be based on any level of information

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

members. Findings in this category are generally expected to lend

themselves to relatively simple, straightforward resolution without

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

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

Offices and appropriate Program Office for action.

Based on the professional judgment of the Team Leader, the findiTit..gs within

categories are arranged in order of relative significance. Compari_:_i..t,h'e relative

" significance of one finding to another, either between categori.es:witl_i}l._'liection.'L.I,'"' .T, ". '

d or within categories between sections, is neither approp_:i_{e .n._r valic[" The

' categorization and listing of findings in order of signif4.canc_i_i>t'hi_':this report

constitute only the first step in a multistep, iterative'"p!r,.bc'e.ss,to:il_rioritize DOE's
', ', . 'i. °,.

problems. /', ". "',,:'""". _:"
"s' :_: ,.

Normally, the next phase of the Survey prqcessi_._,he,.__ling and Analysis (S&A)

: effort, the results of which are used to f_.thef2_lefi_,..environmental problems and
'! .: :_, "i ". '_':;_

risks as identified during the Survey;...H.0we_.r, b_ged on the on-site portion of the= ..., p ', _°

SERISurvey no S&A needs were i6e.n'ti.fied,:! " '"

-_°

lt is clear that certain of the findings"an_ observations contained in this report are
e'. "'. ";i,'

highly varied in magni.tude,"r.isk, and.characterization. Consequently, the priority,

magnitude, and tim_i.i'ness of.."n'e.a"F:_ermresponses will require careful planning to

ensure appropria{e,"and,le'ffectiv'e application. The information in this Preliminary

Report, albeit_r, ovisioil_.l;"Will assist the Chicago Operations Office and SERI Area

Office in plahni_g,theseriear-term responses._. '", -,.',ii"..
. ., .

TheC.hica'g:o Ope_gtions Office submitted a draft action plan dated May 17, 1988, in

resporLSe.'to the preliminary findings presented at the conclusion of the on-site

Survey actJvities and summarized in the SERi Survey Status Report dated February 5,

= 1988. The draft action plan for the SERI Survey has been reviewed by the Office of

Environmental Guidance and Compliance (OEGC) which has immediate

' responsibility for monitoring the status and overseeing the adequacy of corrective

actions taken by the Operations Office in response to the Survey findings.
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As required in the December 2, 1987, memorandum from the Assistant Secretary for

Environment, Safety and Health to the Operations Office Managers entitled,

Follow-up of Environmental Survey Findings, the Chicago Operations Office will

prepare and submit a final action plan to the Deputy Assistant Secretary (DAS) for

Environment within 45 days after receiving this Preliminary Report.. The final action

plan for the SERISurvey will address ali of the preliminary findings cited herein, and

incorporate OEGC's comments on the di'aft action plan.
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2.0 GENERAL SITE INFORMATION

Much of the information in this section is summarized from the Site Development

Plan (Higginbotham & Associates, 1986), The Solar Energy Research Institute Master

: Plan (SERI, 1986b) and the Solar Energy Research Institute Environmental

Assessment (SERI, 1979).

2.1 Site Setting
.-,_

'.4

SERI facilities occupy three separate locations in Jefferson county_:_:c:p.l_ado, near

the City of Denver. The three facilities are the Denver West O.f:fi_ce.Pa'rJ_.i'B_ildings.,'::i__'' ,:;ii_, .,_:,

15, 16, and 17), the Permanent Site, and the Wind Energy Re_rc.l_!iCenter (_NERC).
• '<._.:!!:i__:',: , ' _t

The general location of the three SERI facilities is sho_.n in E!jg_91-e..,2_:t,with .he

specific building locations within each facility illustrated:_n.!iFigure_:]._2:2,2-3, and 2-4,

respectively. The Denver West Office Park and Per.n3ane'_t.:$i/t__aF.eapproximately 2.

. miles east of Golden and 12 miles west of central"D_t_.ver'i:.:_ER'C is adjacent to the

DOE Rocky Flats Plant, approximately 12 mil_]iip_ih_.ofVthe Permanent Site, as
illustrated in Figure 2-1. The Denver West _i_{fjce<_r.k':i's'_¿relatively flat, landscaped

office complex occupied by a number'(i_f:..thf_ee:st6'F) buildings, parking lots, and
., ,. "-. ".. '-i ".

common areas. The elevation of':the:.Den_ve,r West Office Park is approximately

5,730 feet. !t is surrounded by re_id,enti,.a[,'aihd'eemmercial areas and Interstate-70.

: The SERIPermanent Site,:tocated 1 mi__:_vest of the Denver West Office Park, is on a

300-acre tract donated, by'.{he Stat_:.of Colorado to the Federal Government. The

area occupied by .rbe Permar_e_'t'"Site, located at the eastern end of South Table
Mountain, was fof'rflerfy"pa r._.13fCamp George West, a training post for the Colorado

National Guard." The.P_rrrianent Site, is bordered on the south by Denver West. o

- Parkway, :C_lp._eorgewest, and residential areas, and on the east by a commercial
develop.mentlvvliich'_i_'tcludes the Denver West Office Park. The site is bordered on

th¢.6orth}and"v_est by South Table Mountain. Most of the Permanent Site is

prese.n't!y open, unused space. Site elevation ranges from 5,730 feet to 6,050 feet.
.. '..

...r

The WERC facility occupies a 340-acre flat area approximately 6,050 feet in=

elevation. Some small quarries operate in the vicinity of the facility, and an=-_

abandoned cement plant is located 4 miles away. With the exception of operations

at the Rocky Flats Plant, which borders WERC to the south, asshown in Figure 2-1,

tt_e area surrounding WERC is open grazing land.
7.
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Jefferson County, in which ali the SERI facilities are located, had a 1980 population

Of approximately 372,000 according to the 1980 census. The population of the

Denver metropolitan area was 1,618,500 in 1980. The 1985populatior of Jefferson

County was estimated to be 435,000 and that for the Denver metropolitan area was

estimated to be 1,900,000. The nearest town to SERI, Golden, had an estimated

1985 population of 14,410 (DOC, 1986). Population figures are summarized inlable '

2-1.

, ,•

TABLE 2-1 '".....: ",.

....'L:POPULATION GROWTH IN SELECTEDAREAS NEAR2_'E'RI :':.
-- ,.... iii _ _

...... .....  ,aT,OnCensusofPopulation Percen._,.
City or Area m_:_. : _m____,_

......... Cha ngi_:iii_"" i i'9_.0 2000i970 1980 ,::, _::.::.

' ' I1', III • "ii!i ' ::_ ' '_:I"0,200J°1--II ..........Denver 515,314 492,365 ;_7_...,4.5':,ii'&' 518,50-Ci
- " - _ - ' "'-i;J_... ,, i ",808 ,: .,Lakewood 92,742 113, :.:_:_.....+ _.2._:.7...; 136,500 172,i-0-()-

Pleasant View 4,997 5,841 . '%+ii'_'_;7li_;!_k:. ,6,8,28 7,9'8
Golden 9,817 12,,_37ii;ii_" ':::- "' --;" _..............., , ,,, __- .::,.,, '":i_.24.?,,._,.,,, : 17,200,,,,, ,,,23,706'
Wheat Ridge 29,778 307_i_:3. _:2_:7,;:,:._'1 7 33,000 37,100

Unin'corporated 49,172 .::t'07..,i_i_;i::, "¢;i_117.7 136,935 181122:i
Jefferson County . ,-. ::,'.

S0urce.i Hi'gginbotham & Associ'_ _s_1996.'-/""'% - ' •.......... --_- ....

.,. ";jii_i_,
_._ ,°

Approxir_ately 520 peppl'e!worked.et _{he SERI Denver West Office Park location in
,' _ _;: .. ,*: _

1987, and an additi_.l_l 70b._,,Dli.oy'eesworked at the Permanent Site. The present

activity at the WE_;C f.a'_i_ity..!s_iinimal and the facility has only one full-time staff
";._'" :i;' ,' .'

person "":_:+'"" ' ';iii_. ' ". -. '".i ,;_:,",,'...i J _ , ".',...r ', :
,'.. _4" ,. ,

Jefferso.n..CoU._y Ba's'asemi-arid climate, and experiences sunshine throughout the

year,.Wit# relati?efy moderate precipitation. The average annual rainfall is less than

20iGc._es, with a maximum of 25 inches recorded in 1969. Typically, more than 80

percen{'.o._ the precipitation falls as rain with 40 percent in the spring, and 40

percent in the summer and fall. The remaining precipitation is fall, winter, and

spring snowfall.

Temperatures in the region are generally moderate, but daily weather variations

can be extreme. Spring temperatures range between the low 50s(°F) tolow7Osin
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the daytime and between the mid 20s and low 40s at night. Average Winter

temperatures range from the mid 40s in the daytime to the mid teens at night. The

wide temperature variations are characteristic of ali seasons and are the result of

temperature !osses caused by the high elevation and sparse cloud cover of the area,

and by associated changes in wind directions at night.

Wind patterns in the vicinity of the Denver West Office Complex and the Permanent

Site are controlled primarily by local topography and buoyancy forces, rather thant

by regional forces. Varying densities of local air masses result from;h'eating and

cooling of air in contact with the ground. Where there is slopingt'e_l_ii_ as at the" " !,.

SERI Permanent Site, air masses move up or down the slo.p_,_,_Ti_ei_endi'_i,.on._, the

relative density of the air above. Generally the flow pattel_!_at_.:;_._e..Denver West

Office Complex and the Permanent Site experience _i!ur.nal_:_._ct":s_'ifts due to

drainage winds from higher elevations at night and ,  'sdpev  ds-"-- '-- from lower

elevations during the day. Westerly winds predo_'i_ate"i_i_in"g"_ours of darkness,
'_ii!!lt_,. ". i',

shifting in the early daylight hours to pred_in_ii_'ty, no,/theasterly winds until

sunset. Figure 2-5 is a wind rose for nightt_e v_i_d.'s:_'_i_l;Figure 2-6 depicts daytime

wind patterns. ,!i!iiii!., .._._/!:,_,,_,

, ,, . ' _':_:_, , _r.._

Wind patterns in the vicinity.::b,f,._(i:'_a#$'.,,_: .,:.,. also controlled primarily by local
topography. Figure 2-7 shows an 'ah.nua_._ind rose for the Rocky Flats Plant, which

is adjacent toWERC. Tbe average_ii)d speed is approximately 10 miles per hour

(mph). Occasionally..v._ry"s_rQng g_ty winds, sometimes in excess of 100 mph, are

experienced, esp,ecja'(iy,4nt_'ei:i_'_i'ng and fall. Unseasonably warm temperatures

during late wi,n.ter"a'h_,:darJ,y_spring months are usually attributed to Chinook winds,

which are .W_rr_:_ry wilh_is:_Jescending from the Rocky Mountains with speeds often

= exceedin cj70,m_ja_:;,:,,. ""

Th'ei"De_er ar_a is subject to diurnal wind shifts and seasonal temperature

inversio':ns, particularly at night and during the winter months. These inversions

may be _tended, lasting up to a full day, and contribute to periodic and seasonal

exceedances of Federal and state regulatory standards for particulates, ozone, and

carbon monoxide in the Denver area. These air quality standard exceedancesdo not

always extend to the Golden area and SERI facilities. Large variations in local micro,

meteorology, particularly wind shifts influenced by the local topography, affect the
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dispersion characteristics in the vicinity of the Permanent Site and Denver West

Office Park.

Jefferson County lies between the extensive grasslands of the eastern Colorado

plains and T.he Front Range of the Rocky Mountains. Natural vegetation in this

region isa mix of sparse prairie grasses and alpine meadow grasses. Various shrub

communities appear in sheltered areas'such as drainage channels and ravines along

the slopes of South Table Mountain. Prominent shrubs are predominantly

mountain-mahogany and sumac, with chokecherry and rabbit bru's_. Gra%es
include western wheatgrass, green needlegrass, and buffalo grass.'"_h'e"iI_.rmanent

_._ L4, " ql %.

Site is approximately 60 percent grassland and 40 percent shr_Tbte,_d. T_e_,_nused
..... ..' ;,,. ,. _: •

, portion of the WERC facility is nearly 100 percent grassland:_,.Most_Qf, these plants
are xerophytes, wnich require relatively little moisture t_';_stai'n'Z!4jcr.'ow'l_14'iHowever,

they are delicate plants which recover slowly from a"a4.i_t_°_._.pn"O'ftheir natural
habitat. The environment does not naturally sup_'r._ a tree"polSulation. Scattered

pine and aspen trees appear in higher elee"ati:_ns:_!:::._he./hardwood, broadleaf,

deciduous trees lining the streets of n_'ar.by'_':.i__mi_ities were planted and

cultivated by early immigrants to the a_i"_a. V_geta_n at the Denver West Office

Park consists of cultivated grass, shr_bs,..ar_::tr.ee_:_ypical of a landscaped area.

• . %. '_.

The South Table Mountain area whi'er.e' _'.e't_ , Permanent Site is located represents an

island of relatively undisturbed nativ_.irange habitat compared to nearby segments

of urban development, The.exten.t;'of wildlife species at the Permanent Site was
.' J' , .,, ,.'

evaluated in 198.7'ii.';_ncLis, _'m'arized in the SERI Wildlife Report (The Forum_, . .,• ;* "t o

Associates, Inc., 1987')."..H: is.known that certain species of birds, such as the western
• • , -. • b ,° ,

meadowlar ..bla_:i_ill'ed magpie nest in the area Signs indicate that various

ground ma_m_s"ar_d raptors have occupied parts of the mesa and slopes. Sightings
.,._ ", , "'..._. °."

of ..mule.d.eer;.._._bbits, and coyotes have been reported at the Permanent Site.

Sp_c_:es.d'f'vvildli_ at the WERC site have not been characterized.
'. 0:

• .

• .. '.
•

2.2 " Overview of Major Site Operations

SERIwas established by Congress in 1974 and commenced operations in 1977. SERI

is operated by the Midwest Research Institute (MRI) for the DOE. The facility is the

primary Federal laboratory devoted to research and development of solar energy

technologies. The principal sites of SERI activities are the Permanent Site and three
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building:, at the Denver West Office Park• The Permanent Site is presently occupied

_.,y the Field Test Laboratory Building (FTLB), Biological Technology Research

(Bioannex) Facility, Ocean Thermal Energy Conversion (OTEC) Facility, Direct Contact

Heat Exchanger (DCHX) Facility, and several smaller facilities.

The Bioannex Facility consists of Buildings 8606 and 8806, which contain respectively

the dilute acid digester and a wood chrp storage area. The OTEC Facility is located in

Building 8504, and the DCHX Facility is located on a concrete pad adj.acent to the
OTEC Facility. Asummary of permanent and temporary buildings Ideated at the

,-.. , ,

Permanent Site is shown in Table 2-2. The locations of the Bioah_e'x.; OTEC, and• ,q ,.
..:! -°°

DCHX facilities are shown in Figure 2-3. .,,;:.--. !,, ":'."".,
':; £ ,,

b , T o, ''''_Two uildings of the three-building complex at the DeB_e_,Westi 6ffice ]_'ark, shown
in Figure 2-2, are occupied by SERIoffices (Buildings 15'_:,:17}.. B_l]lding 16 of the

Office Park is presently occupied by some of th_RI r'i_is_£rctl'laboratories, lt is

planned that ali SERIoperations will be move_!_r_l_';_._i_'_.De_'_er West Office Park to

facilities at the Permanent Site in the nea_utdt_.:,{gERf_;'_986b). Activity at WERC,

located at the DOE Rocky Flats Plant, is _!_,e'i_:_:[y:.mini:mal.

DOE-funded research activities &t_,$'Ei_f:_i._fii!ii_t:_:l0"basic subcategories:

ti

Solar Electric ,,.'...Photovolta_.E ne rgy

.,'", ,nd ,E rgy
0 •• o ° •

•'":!;:'" Re'_'_f'ce Assessment
Ii I i i

".. %' .," . .,.,',:°., -i ,. '° i _

Solar,F_rsl _..I'-:_.-"Biofu eIs
I

i_ ,; _i°

...::,.,:.,_,._,,:;.,,.. Solar Energy Storage

.' 0" i % _,

. _, • ,, %. '_,

':, ",.So.f,at Heat"" - Solar Buildings

-..'.. Building Energy Research and Development

- Solar Thermal Energy

Ocean Energy

Information - Solar Technical Information

Branch
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TABLE 2-2
BUILDINGS AT THE SERI PERMANENT SITE

t III ii ii iiii i ii

Number/Title Function
_lr__ "......... I I I I I .......

Permanent Buildinqs
, i lull i i ,ii i i i i i i i iii

2907 Gas Turbine Facility Gas cylinder storage
i i i ,I iii el i i

4317 Storage Bunker Historic ammunition bunker
_ i iiiii J i ii I .... i ]

5308 Field Test Laboratory Building Laboratories, storage, offices
(FTLB)

...... ................ : Ri5923 Storage Bunker Historic ammunition bunke_:,i.SE• .

sto rage ..,.,',,..- •
",, ','lT' i ,

- °',il ,%

•" 8504 cean Thermal Energy Research ,,,'.,. .:'.o',;:i ,' • °

Conversion (OTEC) Facility "':_"'
i ii llll I i llm..__ _ . i iii i i al i"I° - = --

8606 Biological Technology Research Research ,_...:_,.<_4._,,i :'v ',:, ,,-,':_, '.i:, • ,,o

Facility (Bioannex) .,:",,,,. '.;i::'.,
i.

8806 Storage ".,,ri, ..,,.:..,.. .
-'_ I II II I IIII I ?....... i i I

f'..i;';, -. ;!"::i i'_" ".

_ ] I IIIII II i II IU.I, .I Ii. I._. I I L IIII II

Temporary Buildinqs ":...... ": _'' ;". .;. ,:'- ", ;.;;':::: :::_,.l.lh:: _.

6305 ....... I;_est 12.a'iler _:r' p hotovoltaics,._. | ';/'u 'ii,!..!,., , ,,

6505, 6606, 6705, 6805, 6806, 7006, '<ii:!l _ " '".....
.Contr, ol and test trailers

7206 -", " .:'- ';:,
......... "ii, "' ......I 'i,:--';- ,, ,, , ,,

" " '_"_:l ;__' and, glasstest cells(five)iii

6804-- ....... -;:'._"'-,,,%":;::l.woodand glass test buildingii ii • ii

6905" ""., Electrical distribution and phone relays
I I iii II ,_ '1 • "1 1 III IJll II I III1| II [I

iiiii

7004 .' " .... " •" Photobiology equipment' • %. ,.° ,J .0" ._',' o'

, _ .,_:_.j.jm , ,, '1 IJ.i,r' ,_|' , ,

7106 ':..",. ...,"'.," '-" Control and test equipment storage
mill- "llll II IIIIIl'nlr • • I IIIll] i I" f I I IIIIIIIIIII I

7115 ,.,"jj". .,',.,.,.,"_., Daylight test facility
, ILIll" I" " '" "' i, , ,.i . ,

7204 . .4- "' '.. Mid-Temperature Collector Research%° o, * _,'
'% , , .

-.. ,:'" ...,," equipment

,.-_:_-_....- ..... ",._.i......... o ......... ip....,S" : S larResearchLaboratoryequ mentw

" , ,--" I _ I I I IlUll I I

I 731_5':i' Mid-Temperature Collector Research
I ii , iii __ i i _ i i iiiii

731 5 .,.:, Solar Research Laboratory equipment
Illll lll l I I II IIII

7605 Modular Industrial Solar Retrofit
storage

,7 i, ii ui i,, ii

_

_ 705 Modular Industrial Solar Retrofit
experiment control

Sourc'e H'i"gginbot_"am & Asso(:iates, 1986 ' '
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SERI also conducts research on a reimbursable-funding basis for other Federal

agencies in the above areas. Specific research areas of interest to the Survey are

described as follows:

Photovoltaic Energy - SERIdevelops, designs, and fabricates prototype photovoltaic

cells in several laboratories in Building 16 of the Denver West Office Park.

Development studies include manu'facture and treatment of semiconductor

materials by metal vapor deposition, small-scale plating and etching, and chemistry

and materials research. Specific studies ongoing during the Survey !_luded the

metal organic chemical vapor deposition experiments conducted_.ilni13_ilding 16
.CI':I!", .o ".:., "...laboratories. ,. ,-" " '.

i , 4 •

"i_ .':% ," _o o

Biofuels - SERI conducts a number of different studies._'f_.biomai_..conv'ersion (e.g.,._ _.,_ ! ,., ., ,.

wood, algae) to organic fuels. Specific studies ongoin_{_.u:rij_'g..the"Survey included

aquatic species (algae conversion), anaerobic dig_'_i.on (_'_te'ri-_l conversion), and
biochemical and thermochemical conversion. ,_vel,_en_:_udies involve growing

algae colontes; operation of chemical cc_:er_i_ prior'plants to convert algae,

wood products, etc., to 10quid fuels; _#.tosy_t, he_ research; conversion catalyst

development; and anaerobic dige_ti_,_iii'i61_ilmU'_i_pal waste to produce methane.
.... '_: : _::i_.i_;ii_'_!i,"_!i_'I!.'.

Experimental studies are cond,_.d "a_.:_e I=_B and the Bioannex Facility at the

Permanent Site and several Build'i'_!,,!,6'l_boratories. Specific activities include the

wood fuels pyrolysis rear,t ion in th_ilhigh bay area of the FTLB, organometallic

catalyst developmen,t.t.abor.a_ories,:i_'Buildin 16, and dil te acid hydrolysis digester

in the Bioannex I:_q]ii'ty.,,.. "":"i.i:i:'/,'/' g u

Solar Therrriat'Energ_/.:_-"#(e_earch activities in this area involve direct conversion of
solar radiati_a:_6to, e.lectricity, high-temperature heat sources, or high heat-value

chemi.cal coml_,£_nds. Specific experiments include the molten salt heat transfer

ex'l_.':rim_er_tsin 1:5eFTLB high bay.

,.

Ocean E_ergy - Research activities in this area include the open-cycle OTEC program

at the Permanent Site OTEC Facility, which involves thermodynamic, fluid dynamic,

and materials and structures research related to the conversion of ocean thermal

energy directly to electricity.
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Solar Buildings and Building Energy Research and Development - SERI performs

research in the areas of solar thermal processes and materials research. Activities in

the solar thermal processes areas include solar buildings; solar thermal research

technology, primarily for industrial and utility applications; and building energy

research and development. Research is performed and results are integrated into

prototype systems that industry can use to expand or improve its products.

The materials and supporting research performed has as its objective the

identification and development of promising materials for solar thee.final systems.

These include materials for absorbing, transmitting, and reflecting:'s_.lar".,radiation;
q -..., '%

materials for advanced structural support; and working f.lu_g_:'. Wihdi,:,energy
r '";" :":

research activities at SERI are presently minimal. Resou c_ _s.e_s.m. ent is'a non-

laboratory activity. -'::%", '::':i".,.
\ i.', '.. t, ";. .',

.., ',.i,_,, '.....,.'2..
2.3 State and Federal Concerns ",::,_,... .:..,:-

',_.:_:,. ...\

" A meeting was held on November 4, 1987, _.ith 'r_.p:r_'s_ent:ativesof the EPA as well as

the various state and local environmental reg_!ato_y,,agencies. The representatives; :ii!,;,, '.: ', :"

were invited to present their con._er.L3_!:_._;e_,e_i_ting or potential environmental

problems associated with SERio_eratidh'_iiii'_ _.:iii_.._.

The representatives raiserd.no issues'b,:fi_oncern. The representatives from Pleasant

View Sanitation Distr.i¢,t sta'i:ed that':they are satisfied with the procedures used by

.. , . "t'h'e'. "_b icSERI to control discl_a'i:g,_s to i_ I sewer system.

.'° ._" ,' • . .. , ,' ,,

.... .... .. '... ,.,.

, .
. , . .

- ., •
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3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

The discussions in this section pertain to existing or potential environmental

problems in the air, soil, surface water, and groundwater media. They include a

summary of the available background environmental information related to each

medium, a description of the sources of pollution and their control techniques, a

review of the environmental monitoring program specific to each medium, and a

categorization and explanation of the environmental problems found by the Survey
q:i' ",

team related to each medium. '...,-,

3.1 Air '_":'....
'4"

Discussion in the following sections relates to the ai_b,ieniii:_'i_ ", quality in the

Denver/Golden area, air emissions sources and contr61:_."SE;'Rl.'.sa'i_"emissions andg.....ambient air Duality environmental monitorin r_ro :_:_a_ d findings and
"_:'"" "i_;_i;i*" ' ' • i

observations related to air emissions. Area m_e_!_,.0s discussed .n Section 2.0.

Radionuclide air emissions, storage, use,'_di.spoi_li£"'_*_i_;'monitoring activities are
discussed in Section 4.3.

i r: -_

.... _'.:' _ '_i •

3.1.1 Background Environrnental.lnt0_ml_fion

The air quality in the Den_er/Golden a'r,'_ is better than Federal air quality standards

for nitrogen oxides anu sLil.fbr dioXi'_te, and is not in attainment of Federal or state

standards for carbOin:_monoxicle;:'i.C'b), total suspended particulates (TSP), and ozone.

The Denver area is"Bu'bi.ei:t to_l_rolonged inversion conditions, especially at night and

= during the..wit_, _ m0nth_s.:"These inversions may be extended, lasting up to a full

day, and c_)_'tr.it_d'.te,t,o seasonal exceedances of Federal and state standards for CO,
- ,. ,_ '., _° '",,;. ,

- TSP_._ind. 0zoriei'...Although the entire Denver metropolitan area is designated non-

att:a.(n..m_.ntfor t_ese pollutants, the exceedances of the air quality standards do not

always._.xtend to the Golden area and SERI facilities, or other areas outside central
,

, •

Denver.

Federal ambient air quality standards for TSP were superseded in July 1987 by

standards for PM-10 particulate (the fraction of total particulate with adiameter

!
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less than 10 micrometers). Complete PM-10 air quality data for the Denver area are

not available. Elevated concentrations of CO and ozone in the Denver/Golden area

are attributed primarily to emissions from mobile sources, particularly automobiles.

Woodburning stoves and industrial sources also contribute to high levels of CO and

ozone; several major industrial sources are located near SERI. TSP concentrations

result from mobile sources, stationary combustion equipment, and fugitive dust.

Table 3-1 summarizes Federal and state ambient air quality standards.,for criteria

pollutants. Ambient air quality data for non-attainment pollutants (C!O.,TSP, and

ozone), are summarized in Figure 3,1 (Higginbotham & Associates';'i.9_6) for four

ambient air quality monitoring stations in proximity to SERI..E_:e"g_g:neral"to2_ations

of the stations are shown in Figure 2-1. ".&-..,_;_'-..
., _t;.% ',' ::_o

' ,, _.p ,;,. i_ *i'. '.

Carbon monoxide and ozone concentrations are me_a!_ile_..a.t {1le Denver and

Arvada stations; the Arvada station is closer to S_!l_i,. Tl_ei!i_'-hour standard for CO
was exceeded at the Arvada station on 5 day_'!ii,1£'_Gi_i_nd_'i_days in 1985 (second

%,; ._r_ '::_;_,_;:_:;:_;h':'. 'h ;_,

highest concentration 10 ppm in both yea_),,., (_'_;r:ib;"n::_noxide concentrations at.t

the Arvada station are lower than t_i_,e _'_ast]'_'d at the Denver station, as

illustrated in Figure 3-1, due to the;:l:9_;i!i;i_!u,m_'r of mobile sources. The ozone
standard was exceeded on on:_'.,.day_j!-i_:ii!_b'o_1985 and 1986 (second highest

concentration of 0.11 ppm in b0_'hl;_,ea'i'_'.(Colorado APCD, 1987). The expected

number of annual violatk_ns of the oz_tle standard is predicted based on statistical "

analysis of monitored"_iml_:i'e'i_,t oze!p_ concentrations. Ozone concentrations at the

two locations are,.ci_pa_able';'i,_n'_ no recent trends are apparent from the data for
', % .' ,

either CO or o.zone e_,cen,tratlons.
,',£ '.: ',,,'

The cl0sest_:i_'.$g,'.'d_Ntoring..,.,. stations to SERI are Lakewood and Golden. ]he

sec0d._t_'r.y!24-h_.r TSP standard was exceeded at both stations in 1985 and 1986.

Hi a'll#, annual geometric mean TSP concentrations at the Golden and

Lakewo'od stations have not always exceeded the standard, as illustrated in Figure.

3-1, and h'ave been lower than concentrations measured at the Denver station.

3.1.2 General Description of Pollution Sources and Controls
_

In general, the air emissions sources at SERI, with the exception of combustion

source,,.: .;,:.'e below the minimum source size, or otherwise do not fall within state or
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TABLE 3-1

SUMMARY OF AMBIENT AIR QUALITY STANDARDS
(CRITERIA POLLUTANTS - NONRADIOACTIVE)

j ,, . =.niipl, III I iii i[i ii i iiii - " j

Parameter Averaging Time NAAQS ColoradoAAQS
I Pl II I I I I II I

Total SuspendedParticulatea Annual Geometric Mean
Primaryb 75 iJglm3 75 iJglm 3

Annual Geometric Mean .,

Secondaryc 60 _Lg/rn3 :i!_ lag/m3

24-Hour Primaryb,d 260 1:g/m3 ',;'!_ii_ii.!_6-__Jg/m3

I ,. I24-Hour Secondaryc,d 150 _i:

PM-I 0 Particulate Annual Arithmetic :,_%.,.i_.i-' -

Average, Prim ary and 5,_ _g/m3 ;V!I!;.,,'. ....
Secondary ._i_..,:_;:,.. ':i_ ,.• . , .

24-HourAverage Primary ,._ ' ........ "

and Secondarye :Jii_;i..' ,I 56" m3 '" ----- "_:iil;.,_ "_i_:i.......
Sulfur Dioxide Annual Arithmetic Me_'!i_:;;ii:: _.......'_',

.... "_ii_:_!,_ ppm .... (f)Primaryb "_'-
"; :,_% i%

24-Hour Pr ma_y_!_, ";i:i,:!_. "_;," 0,140 ppm .... (f)
,..

3-Hour Sd¢,oriUsr..._:_!i_i!., "-"' 0.500 ppm 0.267 ppm
I ..... _---- _: i_ ;.L!: L !{_I , i,'_i;_ | III

Carbon Monoxide I -Hou'r,.l_j ma'i_.y,,d 35 ppm 35 ppm

= 8-Hour Pri'mar.yb,6_" 9 ppm 9 ppm
i liiniii I _ I °* _:t I I II Illi

itrogen Oxides • 'Annual Ar4thmetic Mean
•""' 'P!i,mar,y_ '.'_" 0.05 ppm 0.05 ppm

i i i i i . I r I" L ii. ''_ I ii i i --

'" "' H'6,_r ryb,eOzone , ,' ..'". 1- Prima 0.12ppm 0.082ppm
t iiiii ! iii iii i III II I IIIII III I I

'i':.i,':il ,.,._"E'alendar Quarter Primaryb 1.5 lag/m3 1.5 l_g/m3Lead .,, _:'',. .
| II " " _" i i iii I ii i i ii i iii i' I

Hydrogerr'.S!_iilfid,e: ,i ""."" 30-MinuteAver,age --- 0,1 ppm

So_r'(:._s':"', ":NA/_'Q_.,40EFR 50; Colorado ; AAQS- Code of Colorado Regulations, Volume 5, Part 14
a ':i. f_,AA_,_'supers'L_ed in July 1987 by PM-10 Particulate Standards

b Rr.i'_,_'ry National Ambient Air Quality Standards (NAAQS) are intended to protect public
he'alrh.

Second_ry NAAQS are intended to protect public welfare.
d Not to be exceeded more than once per year.
e Statistically estimated number of days with concentrations in excess ofthe standards is not to

be more than 1.0 per year.
f Colorado State Standards are expressed as an incremental concentration above baseline, as

opposed to a numerical standard.
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Federal regulations. State of Colorado regulations provide for the exemption of

some types of research operations from air emission permit requirements (Colorado

Air Regulation No. 3, II.C, Air Emission Notice Requirements, Exemptions), and clue

to this exemption, the six gas-fired boilers and gas/fuel-oil-fired boilers located in

Building 16 of the .Denver West Office Park, and in tile FTLB, OTEC, and DCHX

Laboratories at the Permanent Site, are the only emission sources at SERI that

presently require permits from the Colorado Department of Health (Colorado Air

Regulation No. 1, Emission Control Regulations). There are no operati_ns at SERI,
other than the boilers, that could be considered continuous emission _.urces. The

sources of air emissions for each of the major SERI facilities are d,scu_'se_
' ""* "*blovv.

Q' :4" r. J

3 1 2 1 Denver West Office Park 'I<",. .,_:_,_-
e,

. :.:;- ':Ji: :.'.

'_i_":/'i__"', "L:I",
',,i._, .,: lq

air emissions.at th:_:_.D:epverWest Office Park
Ali sources and potential sources of _)_!_ _:i._f small photographicSERIfacilities are located in Building 16, with the _ptio' a_

laboratory in Building 15 ........_......_:'_ "'• "i._ ,IP'_, ;_" ' :_' ,:_
'_ _ ;;" ""ii _:i: i!:!l,

, Building 16 ':":". _:=_'.'.:!fiji!c;,. '.i_i!.. ';'

• ,. ,,T._.,.:II:_,' ',.!'_.

Air emission sources in Buildt_g 161hn_ud_ 8 metal organic chemical vapor

deposition (MOCVD)_ laboratories;'_.'38 re"_earch laboratories devoted to biology,

photosynthesis, semie_nductor '_terial development, photochemistry,

organometallic chemis._ryi'and other'research activities, and 2 dual-fuel (gas and No.

2 fuel oil) package,.'boite.rs. '_h'e_e air emission sources are discussed below along
", "% o, ,'.,

with the ventiLa.tioh_._.sl_em[._i'Building 16.
,.,i'oi;:*,: "

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

Buildinq ltS.iV'_t_-I.:at_.onSystem - As previously discussed in Section 2, the Denver

We.s_,'.Of{,iceP'a,fk...buildings were originally designed to be office buildings, rather

thaT'"._.hemical lai_oratories, and Building 16 was converted to a laboratory facility by

SERI ih..i¢_0Peration with the building landlord. The conversion involved installing

laborat0_y hoods and utility services (gas, water) and redesigning and rebuilding a

substantial portion of the building ventilation system.

The original Building 16 ventilation system consisted of standard fiberglass

ductwork and ventilation fans. These fans did not provide sufficient air turnover for

the laboratory hoods, and roof fans with a capacity of 50,000 cubic feet per minute_
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(cfm) were subsequently installed. The fiberglass ductwork in the building was also

not air-tight, and as a result, fumes from laboratory exhaust hoods were escaping

into the ceiling space of the building and entering other laboratories. The

fiberglass ductwork was replaced by "megafixed" air-tight ductwork in laboratories
where toxic or odorous materials are used.

Due to its original design as an office b'uilding, installation of roof vents on Building

16 was impractical, and therefore building air intakes and laboratory e_haust vents

were situated in the external walls of the building. Four air supply fan"S'are located
,'. ,. '. .

on the roof of Building 16, which provide 50,000 cfm of makeup, g'ir:,,'ffx_ernal wall, ,.:, , • °.%

air intakes and exhausts are separated, to prevent short,circ.uii!_:_n'g;::pfth@.._haust,
,. _' ' _" _ °

with intakes sttuated on the courtyard side of the building'_,,._._r_d..e_,ha..usts on the

parking area side of the building as shown in Figure 3-2_::'_,With_h_...exce'ption of the
.._ _, .; i,, ";' '.

Room 113 and Room 115 exhausts, which are single exha,.u}t,pQ!nt'_; the laboratory

exhausts shown in Figure 3-2 do not correspond'_'!_:i.ndi_i_'ai"_xhaust points, but

represent multiple exhaust points thatare slt_'_d,,,._!_all _t_'ree stories of Bulldtng

16. The location of the exhausts has resultS, o_JonaHy in detection of odorous

constituents in the immediate vicinity c_'f,!i_.e"_i_!_!P'_ing area. These incidents are

generally related to upset laborat_r_'e.x]_,!_r_en_g, and are of short duration. The

location of the laboratory exha_:_:s is'Q_,.g'_eat_r concern w_th respect to accidental
"_,:!i!._ ,,',' --

_....,

release scenarios related to the s_e!_ge"iiS_d handling of toxic gases (e.g., arsine,"<i ..,_..

phosphine) in the MOCVD.I.aboratorie's_: :I'
°,_. '_'. _, ,.,_! :,i_,, ';,,

'.o '_, °_' i,; _

Use of "toxic" r_i_rials is _i:Sh'ibited by SERI policy in non-,megafixed hoods.
"Toxic" mate rials".[ih_dae,"_toxic metals, such as arsenic, and solvents such as

trichloroethyl_hle:(TC'Eii'_ln'a acetone but not acids or "non-toxic" solvents, such as

alcohols. _'_':is._l!cy,.Ls not strictly enforced since laboratories using small amounts'.,i _ "_ _,_'

(on..tbe'order ,of.
,. ,,' , . .,.a:,few gallons per year) of toxic materials were observed during the

Sui'v.ey.._chere prohibited substances were .being used in non-megafixed hoods.

Laborat'o..ries using larger amounts (a few gallons per month) of prohibited

substanc6s are generally subject to written procedures concerning use of megafixed

hoods. However, some laboratories were found to have outdated procedures or no

procedures.

Buildinq 16 Metal Orqanic Chemical Vapor Deposition Laboratories - The MOCVD

laboratories are located in Rooms 103, 122, 190, 216, 218/220, 368, 369 and 454 of
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Building 16, and are summarized in Table 3-2. Experiments in growing

semiconductor materials for photovoltaics research are conducted in these 'Facilities.

Metal and organometallic materials are deposite d on various substrates under
vacuum conditions in laboratory-scale reactors. The _,'!,OCVDapparatus is enclosed

in ventilated cabinets, and both the apparatus and Cabinets are exhausted through

megafixed ducts to the atmosphere. Various toxic, corrosive, and pyrophoric gases,

including arsine, phosphine, silane, germane, hydrogen chloride, hydrogen sulfide,

hydrogen selenide, silicon tetrafluoride, and diborane, are used in,, the metal
q' "l

deposition studies, as well as gram quantities of organometallic compOuT?ds such as

methyl aluminum and tetramethyl tin. The gases most comm6'_i'y'._:u_ed in the

MOCVD laboratories are arsine, silane, phosphine, and.:::'ii_yd_Dgen".clbloride.
Qt:;i .4_ _r.

Hydrogen selenide, germane, diborane, hydrogen sulfide, a_i_:_ih_o_,tetraflL, oride
..,. '::i!i_;."........, ,....

: are used intermittently in the laboratories. .:_::,,:::, ,,,,.
w :_ ,,. : o0 °ro

The MOCVD Analytical Laboratory in Room 222_._J!ti_i,used:ii.to cbnduct analyses oftl; i_i ".:_

MOCVD substrates. Several grams per month'_i_!_hr_i_m'and arsenic compounds
, , , _:. , i,i::',. "'"i; ii!_:iii.!!' ,

are used ,n th,s laboratory. Potass, um c_'_!d_,iiiaO_ i_i_l<el plat,ng solut,ons and
other primarily nonvolatile solutions _,_,als_!,:u.se_i_:'aswell as small quantities of

. i;_ii:..;:i:, _ ,'_:_ .._°

acrylon,tr,le. Tox,c metal and solv_n_ _i:_.,_n_:._rom th,s laboratory are m,n,mal

based on the amount of materia_I_l_usei_/iii:_],"''__ ''_'"

,._ "_ °il •

Gases are introduced t_._:'.t.heMOCV_::_eactors from 30-ft3-capacity gas cylinders

through a complex v.eil.vem_i_n,ifol.d!is:_stem.There are multiple valves in the system,

which can be shut.'_(manua'Ji:;:::o:i:i'automatically (by turning off power to a solenoid

valve) i . .. . , .,. of then the ev.ent"ail_:al_ isi_etected in the system. Approximately 10 percent
gas in crod_i'_a:"to 't'h_:'i.r'e'actors deposits on the substrate material, and the

,..i ' ':' '

remainder",i_.:ex_a._ed from the apparatus. The exhaust from apparatus not

equi_ii_": wi_bi:::,a scrubber or carbon bed is flared to convert phosphine and

or'gan.om_tallic compounds to less toxic phosphorus pentoxide and metal oxides,
and t_i_'.educe explosion hazards which would otherwise result from releasing

hydroge_"intothe ventilation system. The conversion efficiency of the flare is not

known. MOCVD systems in Room 190 are equipped with commercially procured

caustic scrubbers, which remove toxic gases from the apparatus exhaust with

greater than 99 percent efficiency, according to manufacturers' data. The exhaust

gases are diluted to 5 percent gas/95 percent nitrogen before entering the

scrubbers.
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TABLE 3-2

SUMMARY OF DENVER WEST OFFICE PARK MOCVD LABORATORIES

' ...... iiii iiii i

Room Number of Emission Toxic Material
Number MOCVD Design Control System StorageUnits

-- I I II [ III

103 One In-House ' Flare Gas Cylinders
Design

iiiii Iiiii i ii I

122 One In-House Flare Gas Cyljbdersi c,, 0

Design '"":
.... £ ::_'l_rT:!!)

"" 'hiiiF:. _i"_

190 Three In-House Two Caustic ._s _y]fl_.'de.rs
ml.i, _ ,*,, ,o ',

Design Scrubbersa ,,/!!7 :i' .
216 One In-House Fla;e "_i!i,_!_!£,y!l nd ers

Desig n .,,;_:. ,.:/,.
,, ,c , ,,, IT"I : 'il;,,i,,, '_J!:i;:l,....

B_'/:.'_,i..:i_.,,G_'_:'Cylinders218/220 One Commercially Carbon '" ;.....;'

Procured Oxi_,zer ":'ii!'-:_iii._I_''_"_:.
Machine '"'ii!!;.'_, ".::i!-,,I li

I_'''':'::_;ff:' * t " _"*

368 One In-House T,,I, ...,::,_,,_:__,,_ _,":-:;;" _ Gas Cylinders
•ii_!',,_,'_i,ii;:,....."_'-,_i!:,,,' (H2Se)b,

Design ::!_:i., ',:ii_-._' "_'_'..:,_. Liquid
' .:',_,,',. Cylinders

•' ....... : (ASH3 PH3)c,. ,' . ',. 'i!i: :_."C ..',. '_,_' l

....... ." -; ",.,::,i);. IIIiL. ,

...... '" ....'_;' Scrubber Gas Cylinders369 One In _House,,, '. ':_austic
, ° %...,

Design. "_:i;i. to be in_talled
iii I

454 One..... In-H o u'g_!!:, Flare G_s Cylinders
, ::.'i:,. Design

• " , ": ._. u, _,
o' .,*

' "Source' SERI, 7d. .,'
• °, % ,.'" ,* "

-: a Two .units ex_aust.,,t'i_':bnescrubber, one unit to the other
b H_.S,_,_'Fty_ro geiff:Selenid e , ,
c A_?_-Ar_[_e; PH3- Phosphine

3-9
I



The commercial MOCVD system in Room 218/220 has an oxidizer/carbon bed

adsorption system, which is an experimental system designed to replace scrubber

technology. Both the adsorption and scrubber systems have demonstrated greater

than 99 percent efficiency in removing toxic compounds from the exhausts. New

MOCVD units will be equipped with scrubber or adsorption control systems,

according to SERI policy. A scrubber Was being installed in Room 368 at the time of

the Survey. The scrubbers and carbon bed systems only control routine.gas releases
from the MOCVD ap,.,aratus. Nonroutine releases to the ventilated _:_binets and

,,j. •

enclosures are not controlled """._. ,

., _,- , • ,.
_,' ,4 . _,....

Ali MOCVD appar,_+us exhausts, cabinet exhausts, gas storage'.c.a,b_,_:e.t.e.xhausts,and

laboratory ambient air are monitored for arsine, phosphifi_, hyd en';_lenide, and

diborane by remotely located toxic gas analyzers, _'U._ct.ured' by MDA, Inc.
Silene and germane are pyrophoric and spon_ai_eousl_!:i:co_bust in air. Fires

resulting from releases of these pyrophoric.:_p_ds afe detected by smoke"i,, _'i:ii,.E!:_i:i_::: :i: : !.

alarms. Hydrogen sulfide, hydrogen chlor_!_e, _s_i'[_ic_ tetrafluoride, which are

used in small amounts in the laboratorY% oF_J_i_I_ acutely toxic than arsine and

phosphine are not detected by the.to:x_gas,ana_y:2ers.
• .,, ° ,v... ,_:. "._!:i _s

Gas samples are aspirated from_:_.:e. I_.'¢.,VD laboratories to the analyzers by a

vacuum system, and the,:toxic, gases cci'htact and react with a chemical tape in the

analyzer. The tape..ch':ange_:,.£olgr!i_on contact with the gas, and is continuously

analyzed by an Ol_ical .syste_,_l_'t indicates the concentration of toxic gases in the

sampled gas...T.he'u_i_"ar.e_larmed, to indicate high concentrations of toxic gases.

Audible and:',_]g_al aia_h_-"are located in each MOCVD laboratory and in the MDA, • _ _ • .

analyzer r_m2,A'n.a_dible alarm is located at the Building 15 security desk. Low-

and..t_gh-"leve't.lal.arm points are included in Table 3-3. SERI has established written
," , ' , : ",. o'.

pr_5_e_ld'r.esfor responding to alarm situations (Thompson, 1987).
• o _.

'.°, ,

The MDA"analyzers are remotely located from the MOCVD laboratories, so that they

can be safely accessed during alarm situations. This necessitates sample lines of

approximately 100 feet in length in some cases. The long sample lines are expected

to result in a lag of on the order of 30 seconds between the time of a release and the

alarm indication. Preventive maintenance is scheduled and performed by the SERI

Facilities branch. Monthly scheduled procedures include checking the saw,pie gas
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TABLE 3-3

ALARM POINTS FOR MDA TOXIC GAS ANALYZERS

i II I iiiii IIIII I

Low-Level High-Level TLVa IDLHb
Alarm Point Alarm Point

..

I III I I I I

Arsine 0.05 ppm 0.25 ppm 0.05 ppm 6.0 ppm
I I I I iiII

Phosphine 0.10 ppm 0.90 ppm 0.30 ppm 200 ppm

Room 216 0.30 ppm 0.60 ppm 0.30 ppm 2q_. ppm
_iiL'.

, Diborane, 0.10 ppm 0.50 ppm , 0.10 ppm "'_,ii"'"4[}ppm,Hyclrogen 0.05 ppm 0.25 ppm 0.05 ppm -';i i_ilI 2_Q'!ppmSelenide ...;,;:i: i!i %;"
_" _" • J" :i

Source' Deb, 1987; Thompson, 1987 .,.,"..., .,_,,.

a TLV = Threshold Limit Value ("Allowable:' 8-haa,r./.dag..exposure) in
AC GIH, 1987 '_:'_;:"'._,."' ;":!"", ':'"

b IDLH = Immediately Dangerous to Lifg.,and"H_.a.lth"/!,.,

0-_.:%

;i ':I:_:_':'o "_., '

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

_. °,_ o_o

°. Q

,' "_, ..

_" 0' °"%.

, * 2. .
• , ," -, ,.

...°.
, ° •

, , _.

, _° , .,

• . . °

. ,. ,
• ,
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flow ral:es, entering alarm set points, performing electrical and Ol:_ti,:_:;.lc_._tibrations,

and replacing the chemical tapes. Although these procedures are perforrnedon a

scheduled basis, no documentation is keptas to the specific activities performed

(e.g., whether the analyzers were properly functioning when calibrated, and if not,

what actions were taken to correct the situation). The analyzers are not routinely

calibrated with standard gases containing a known concentration ,:rf tc_xic qases.

' ,_- be 1985,This procedure was last performed by the analyzer manufacturerir_[.)_-: ....er_ r

and is not regularly scheduled by SERIadministrative procedures.

.... '. .

Routine emissions of toxic gases from MOCVD apparatus are ge4'er:,.4[l.y",.verylow. r
., .. , .

Exhaust concentrations from systems without emission contr.ois-si:_i_ r,,::_utin'elyless

than the low-level alarm point concentrations (below 50 pp6:f'L:_s._i:(i_:_:!:_100 ppb or
i.t .300 ppb for phosphine) and releases from systems eq_,ipp,ed wi:l:h scr_]bber or no' .!!::; ",: ".,, _ '.

scrubber emission controls are generally not detectabl'e_:. NSmtouLine releases are
_!. %, ,. "_'" , ., i

infrequent and of short duration, based on SERI u_usuat,::eccurrence reports. The

concentration of nonroutine releases has gen_!a:!t_,_b_i_b.,bel6w ttqe high--level alarm

points shown in Table 3-3. No nonrouti_e.,..re_e;_ie_;_;'i'rfeiaents in the past 2 years

involved a high-level alarm situation, 4i_b.t_4"!e.xce_ion. of an incident in 1987 ir,

whict*, the analyzer alarm points we.'#e.se.ti'.,l_g_zorre4"tly(Thompson, 1987). Low-.level

alarm conditions have been exl_:ie_..iehce:d"tn"_hepast in Rooms 216 and 218/220.
Incidents in Room 216 were the resc_[t-of_qmbined procedural and design problems.

"% "0,

Procedural deficiencies h'&ve been rencedied, although the appar;:_t_:; was u_cJer

renovation but still _._'t,ive"'at..,the.,._[nheof the Survey. Room 218/2:;!L: co_t,:._il"_sthe

" " "single commercial cur_d_.'.4_OCVD unit. This machine has experienced
•. -, . - . •

operational pro.blem."s_d..h_ been modified by SERIpersonnel.

..• '. ,I

Accidental".r.elea,_e'._enarios have been analyzed by SERI and Midwest Research

Institi_{-e.:(,MRl)_'-,and the ambient site boundary concentrations of toxic gases
resuit.iI_g."from "_;arious release scenarios have been estimated i__ an internal,

,

unpubli:£hed report prepared in 1985 (Duncan, 1985). Release scenarios analyzed

include releases of the total volume of one or more toxic-gas cylinders into a gas

cylinder storage cabinet or intoa laboratory room. Calculation',_',/vere F_erformed

based on the old Building 16 ventilation system, in which lVl()_i'v'l)!_[:,_,r,:_i:c_ry

e×hausts were located on both the north and east sides of the building. Thepre_,ent:

system has exhausts only on the east side of the building, and has ,:_higher toI:al

exha_:,t _ate. The increased exhaust velocity of the new system may slightly in(:_e_::,e
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the distance to which the exhaust is dispersed, and the increased exhaust volume

may decrease the exhaust concentrations from those calculated using the old design

parameters.

Ambient concentrations were calculated at a 100-meter distance from Building 16,

which is the minimum distance at which the dispersion model used in the study is

considered accurate, and is also approximately the site boundary. Worst-case

(FClass) stability conditions were assumed. The highest predicted concentrations
, o_

for arsine, phosphine and diborane were on the order of 1 ppm which:is'..above the, , . . ,,

8-hour threshold limit value-time weighted averages (TLV-TWA) re'com=_n_endedby
, ..:_ _. _. ,.

the American Conference of Governmental Industrial Hygieni._._._{.A._GIH)"'fO,r. three

compounds, but below the immediately dangerous to life a_d',be_}_h..()DLH) levels

for the compounds. TLV-TWA and IDLH concentrations.'_or the:_t;_xic'gg'ses used at
e 4"". '*.

SERI are listed in Table 3-4. Predicted concentrations _'f..h_rogen" selenide were
- '-..'.i_:lower than the ACGIH TLV-TWA. ,._,. _'"/_:"

Io J'de'h'eS:ulting from an accidentalThe maximum concentration of hydrogehi':i'¢h "_'_'.....'
• _., "_.,

release scenario was about 5 ppm, whi_g'Js eq!l_jva_;nt to the ACGIH TLV-,TWA for

hydrogen chloride, and that for sil_dO_._:_Juo_i_de was less than 1 ppm. Release

durations on the order of 5 minL_t_s v_e'/_'e'sti_M:ated for these release scenarios. The
', "_. % °,

maximum concentration of germahl__a},:_'bout 0.3 ppm, O.1 ppm above the ACGIH

TLV-TWA. No IDLH v_u.es have be_ published for silicon tetrafluoride and

germane although SE._ asSvmes an"_DLH value of 6 ppm (the same as for arsine) for

comparative pur_o_. ,T.he d'ur'a'_ion of the worst-case release was estimated to be

: about 30 minutes?.i"(_t_er..._enarios with release durations up to 12 hours had
•., ... ", , .' ,.

calculated.a_T,e_t conc_ntrations an order of magnitude below the ACGIH TEV-. . _ . ' ., • 0.

TWA val ue_...°",'",-._',,-,.:.

"".i!ii.,..
Th'elst_.gdem0_strates that under worst-case release conditions, exposure levels

woul'd.,ibe less than the corresponding IDLH levels for ali toxic gases, at the site

boundar_i" The study also shows that the total exposures are of short duration for

scenarios demonstrating the highest concentrations. The dispersion model used for

the analysis did not allow for the calculation of ambient concentrations of toxic

gases in the immediate vicinity of the Building 16 parking area. These

concentrations are expected to be somewhat higher than those calculated at 100

meters from the building and would be of approximately the same duration.
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TABLE 3-4

VALUES OF AIRBORNE CONCENTRATION LEVELSFOR
TOXIC GAS COMPOUNDS USED AT SERI

_--_, ii . . i ii it_ iiiii i i iiii I ii ii

TLV-TWAb TLV-STELc

Compound IDLHa .....(ppm) ........
ppm mg)m3 ppm mg/m3

..... I I ,1[ lr I

Arsine 6 0.05 0.2 NAd NAd
--"_--!IILL __I .__I IIX_ I .lie__. I I I I I .......

Phosphine 200 0,3 0.4 1 ,:,.,',,,1
....... ':;ii ".

............... ..... 0 ' " ," \NAHydrogen 2 0.05 .2 NA ...,,;..
• i _..,_;," i_.

Selenide ,,.::i::'.. :_._::,.
-- [ ........ i iiiiiii i i i iii ii -r_ -T-_

1 I_'A_ '__'' I_A"Hydrogen 00 5.0 7.0 ..:
Chloride "_,:',_,_::4

"',;.:'_I: ::_,, , '.'"

_III_IIIINBA_m_ _L.' !111_ . I i " .,iDiborane 40 0 1 0.1 -". "
, L , ,, r ,',' ._, i 1

Germane NA 0 2 0.6 "::' '"::: '
W

. _ii_,_,.:,N2_,, .NA

Silicon NA NA N'_i!i',';.. ""_'...... '-:::, NA NA
Tetrafluornde '_:i::::?ih"-,-;_'/':'. ""

Immediately Dangerous to Life artckHe'a[!b, p_lded by SERI.
b Threshold limit value-short-term @_esu_'itimi'_(8-hour exposure)in

ACGIH, 1987. ,.:',:.,., z'::;.'._/-., ',;_'
c Threshold limit value-time we'_g_e:_!i_'_age (15-minute exposure)in

ACGIH, 1987. '":.'"., '"'.]'., " "'
d NA indicates that no IDLH or"T.i..bV,val_i_esare available.

%! ,
.,

_._
_'.. ,

'{: ..

"" """ i/, -

• _,'
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Concentrations are not expected to exceed IDLH levels for significant periods even

under worst-case release and meteorological conditions (Duncan, 1985).

Ambient concentrations in 'the immediate vicinity of Building 16 during accidental

releases are expected to be investigated in 1988(DeLaney, 1987a). No analysis of

the probability of any release scenario is provided in the study. However,

administrative and procedural engineering controls combined with emergency

response procedures make scenarios involving total release of one or..,more gas
I, *l

cylinders unlikely. '.,;
.-_,....: •

euildinq 16-Research Laboratories- Building 16 contains a tota'_0fi:38 la6b',ir_tories,

excluding the 8 MOCVD laboratories previously discussed• T.hese:_aboratories are

devoted to research in photoelectrochemistry, coatings:_'_b, nol6'gly.,,phdtosynthesis,

organometallic chemistry, and other technologies. T.l_e":t:alb.orat"oriesemit small, .::_ . . ,o0 "o

quantities of toxic metals, acids, and solvents th}:_h Z_:h:e"'ia'b._rato ry ventilation

system. Emissions are neither controlled nor r_;_!__i!:, L,_b'bratory operations are

varied and sporadic in na':.{f_e"_'fi_i"'6"_'i:!_;6ntinuous operations aregenerally quite

conducted. The laboratory hood exh_!_:,s.,ts':_i_:,t'_:_::'theeast side of Building 16,

except for Room 113 (glass laborate._y,::__res'_re laboratory), which exhausts to

the north side of the building as_!_ow_,_'Fk3u_ 3-2.
• ,,. 'r.,

Room 102 contains ar_:',electric division furnace, which is used to prepare
• 0

semiconductor mate.r.i_ls. "$6micon_bctor materials are placed in glass "boats" and

doped with varioqls:"gas.es. ""C.'6}d'hydrogen fluoride is used in an etching tank

(approximately. 2 ft ,z.'_'.n"area). to etch silicon, and some sulfuric acid and hydrogen
= '%, i°_o ,o'"'1' "

peroxide a.,r_',_ls_ used.- :$i_all quantities of TCE and acetone are used in a non-
0' ':4'

meg afi xed"_;_o_i.::,_,:Relea of II quases sma ntities of acid and solvent fumes are

indi¢.&te_:by s'Q_e corrosion of the fiberglass ductwork and occasional noticeable
.-' i" , ; '.,:.'o

solve,"n$.._dors in'an adjacent laboratory. No operations were being conducted in

this lal_sfatory at the time of the Survey.

Small-scale plating and etching operations are conducted in a clean room in the

_ Photodeposition/Thin Film Deposition Laboratory in Room 107/109. Solvents, acids,

photoresist solutions, and small quantities of cyanide-containing plating solutions

are used in theciean room. Vacuum evaporation/deposition machines located in

this laboratory are used to deposit metal films on various substrates. The machines
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are ventilated by flexible hoses and the vacuum systems exhaust into the laboratory.

Metal emissions from the vacuum systems are negligible based on sampling

conducted by SERI during an industrial hygiene study. Air emissions of cyanide

compounds and other plating solution components are minimal, based on their low

volatility and on the amount of materials used.

Various organometallic compounds (e.g., tetramethyl tin, methyl aluminum) are

used in the Room 286 Organometallic Chemistry Laboratory. These a.[e generally

handled in gram quantities and may require handling in a glove I_._x, as some-.. .

organometallic compounds are pyrophoric. High..purity acrylon,trlie"_i,'6it_' ": _"* t.epared in
, ..-.! _..,

.i_:jV ' .2,000-milliliter batches in a distillation apparatus in ..ai;_.en:tllati_;.hood.

. Acrylonitrile is expected to be emitted through the hood exhaq_$_i_._pa[l:.per-million

concentrations, Small quantities of hexane, dimetho_;_thanei_i:i__r_d"ot_iler solvents
v

are also used in this laboratory. , .... ',_ ,.

The High-Pressure Laboratory in Room l?_i*:i:!_[_::,_si_of6r:'testing high:-pressure

equipment, and for etching of silicon waf_!£s:, G_assb6'at's for the diffusion furnace *'

in Room 102 are fabricated in this labo_a_'oryi_°i!_Lic6_:etching polishing and cutting
i. i!': : ., ; , !o I I

equipment is used, and small quan_,_,lc_sii_f'i:_t,trlci_ndhydrofluoric acids are emitted

to the etching bench hood dur:_i'ng' et_i_cj _l_erations. Gallon quantities of TCE,

acetone, and other solvents are ai_:oi_sedi_.'.mhislaboratory has a megafixed exhaust
%i ",

located on the north side"of Building"q:_. No activities were being conducted in this
• .

laboratory during the_J rv_.y::_. .__:'

Vacuum thin film"_dep6siti6n machines and sputtering machines are used in the

Room 384..._C_V:D labi_l:.a'tory to apply microgram quantities of various metals.to
metal subs't_r',_t'_nd._ptical materials. Oil diffusion and cryogenic vacuum pumps

are..Uls_d.i":and-surface analyses of the coated substrates are conducted. Parts-per-

bill_oq.-"C._ncentrations of arsenic were measured in the fiberglass ventilation
,° . ,•

ductv_'rk when it was replaced with megafixed ductwork. Vacuum _leposition

machineeJare also located in the Room 454 MOCVD Laboratory. The oil vacuum

pump exhausts into the laboratory, and no metal emissions were detected in the

pump exhaust when sampled by SERI during an industrial hygiene study. The

vacuum pump oil absorbs arsenic from the machine exhaust, and must be
,,

periodically disposed of as hazardous waste. Disposal of waste oil is discussed in

Section 4.1.
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Air- and water-sensitive organometallic catalysts are prepared and tested in the

Synthesis and Catalysis laboratories in rooms 269 and 280. Bench-scale vacuum

apparatus and glove boxes are used to handle the sensitive compounds, and oxygen

scavenger and water scavenger columns are used to purify the gases in the

apparatus. A mercury piston pump is used to quantitatively collect gases from the

system for analysis. Small amounts of mercury are expected 'to be emitted from the

vacuum exhausts to the laboratory ventilation system. .

Buildinq 16 Steam Boilers- Two natural gas-fired boilers Iocatecl'/'iln_rj,ilding 16

provide hot water for laboratory operations. The boilers a.l_i_rnpt fi'Q_ state

permit requirements because of their small size The boilers elN_iit.S:_a!:!,q.uantities of

nitrogen oxides, hydrocarbons, sulfur dioxide, and carb.QT_;i_mono_i_:e.
_,,;_..'..._:?..,.. ","-

c ...... ,

Building 15 '" :.".. '_: '" ""'

Buildinq 15 Photoqraphic Laboratory-Th_-!_g_=_l_:_'_':':`:_tO_'raphic:::'Laboratory is located

in two rooms of Building 15, and is us_if_.o p_ess'_.bmmercial photographic film.
The laboratory uses quart to g'_!lO,ni"!ii_i_i_!:.,mo_thquantities of sulfuric acid,

dichromate and copper chlol'i_,e _si_J:u_ii_n'_!_"hydroquinone, and a variety of

commercial photographic chemi_:-_,_., "i_:_'here are no chemical hoods in the

: Photographic Laborator_.,.,ventilation_i_f the laboratory is provided by ceiling fans,

which exhaust out tl_:,bu:il_ii_g.,..,_,,. ,t,_i_ugh a ceiling vent. Air ernissions of acid and
organic compoun_s":'i'rom tl_i_!!,_:J_oratory are minimal based on the amounts of

materials used.. S6_i"e'vapcitation of chemicals to the ceiling vents is expected to

- occur duri.n: "JaJ_i0_ator¢8peratlon.

: 3.1,.2','.__'"" Pert'anent Site
,. ", .," ,,

Air er_i.isions sources at the SERIPermanent Site are primarily at the FTLB, with 'the

exceptio6 of the gas-fired boilers located at the Bioannex and OTEC facilities. No

significant air emissions result from the Bioannex acid digester (Block, 1986) and

DCHX (Fangrande, 1986) facilities, as both these units are closed systems vvhich do

not have continuous air emission exhausts.

=
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FTLB

Air emission sources in the FTLB include biological and organic chemistry research

laboratories, two gas/oil-fired hot water boilers, and the Biofuels Facility located in

the high bay area of the building. The emissions from and the ventilation system for

each of these facilities are discussed below.

FTLB Research Laboratories - The FTLB laboratories are devoted to research in fuels
, "!t

technology, cell biology, heat transfer, organic chemistry, and other t'e_hnologies.

Laboratory operations are sporadic and no continuous operations"a',_i:c_nducted.

The laboratories emitsmall quantities of toxic metals, acids, and!_o!_ents_:'i_'cJuding

hydrochloric and hydrofluoric acids, methylene chloride, bed'_,,e_TC_, and'carbon

disulfide through tile central and west FTLB laborato'i_, sta:_;_.i,i"l:l_e" two FTLB

laboratory exhausts were sampled for 14 organic chern4c.als.:_ca.rbcm disulfide, and

ammonia during one 2..day and one 3-day period i_1:I!._.86 ,'i I"9_7). Eight of the 16

 o=po nd,,a=peOwe eOete tedinthe are u==arizedin
Section 3.1.3. The data indicate that emiss_ cO'_en':{_ibns are generally low and

v riab, ,t not ,p ct dthat  onito iog aa quat ly
, , '. _:<_i_r.

characterize laboratory emissions,ff,.,_t!_s'_inot'_:p_rformed on a continuous basis

(DeLaney 1987a). However, _.he sa_m:ptm_:_:_ata and chemical inventory data
' ..: .'_ ,, ,

provided to the Survey team b_.ii5.ERl-i:ii[,ndicate that emissions from the FTLB
'... ,.

laboratories are small. S_.R.I submitted!an air pollutant emissions notice (APEN) for

the FTLB laboratory s_ck'e:m.issio.n_:,_Duncan 1983) The state declined to issue a
., , ', ". .'' _" l •

permit for the emi.s_icins,,based_n the status of the FTLB as a research facility,
,, o, .' • ",_ ._-

• . _, .°' .." _.

• _ ."
,• ":I " ',

FTLB Hot W_t_r/Boile_s-':.i'T'he FTLB has two dual-fuel boilers, which provide hot

water for"ali..F_l_13,_operations, with the exception of the Biofuels Facility. Both

boi!.efs_i,re ga_s_s.aprimary fuel with oil used as a backup, and have state operating

pe'r.n_.its.._'..Thedu'al-fuel boilers are located in the FTLB main boiler room. A third

dual-fu'_.l boiler was being installed in the boiler room at the time of the Survey and

had not yet been permitted. The total heat input of the two existing FTLB dual-fuel

boilers is approximately 3 million British thermal units per hour(Btulhr). The heat

input of the n_.v boiler is also approximately 3 million Btu/hr. The boilers are

subject to criteria pollutant and capacity limitations based on fuel consumption,

and emit small quantities of sulfur dioxide, nitrogen oxides, hydrocarbons, and

carbon monoxide through the boiler exhaust stack.
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FTLB Biofuels Facility - The Biofuels Facility is located in the high bay area of the

FTLB. The reactor system converts biomass (wood) to a liquid/solid fuel product

using steam, electric heat, and a solid catalyst, Wood particles enter an electrically

heated cyclonic reactor with steam, which pyrolyzes the wood to ,. _ixture of

vapors, oil, and solid char. The char is collected by a cyclonic separator, which is

estimated to be 95 percent efficient. The oil/vapor mixture and remaining solid char

then enter a catalytic reactor, which cracks the mixture into olefinic pr.qducts (e.g.,
ethylene). The pyrolysis products are then quenched in a cyclonic wa_" scrubber,

which absorbs some of the soluble organic constituents. The cooled_"g_:_s_ir.e,am than

passes to a packed scrubber, which absorbs most of the remaii_i_i,_olub'i'e',i'_rganic
f ,?._ •

constituents, Process gases exit through a natural gas-fired fFa[_,!_s:c,[1.!ncinerates

the remaining organic constituents, and then to a dedi_:a_d, stac_i_!,,.,......= ""

The liquid organic constituents collected from th_i,_yrolysi_: reai:tor system include

tars, aromatic compounds (e.g., benzene, tol_),_:_,_,_[_, c6_pounds0 phenols, and

olefins. The process gases exiting the pyro_'_is r_'a_tor l_ave been analyzed and are

of the following approximate composit  i .(D6ia  n:i:ii=983):

Carbon monoxide ,:'-. ".,.__._:'_,_,'_..:._" 45 percent by volume
- Hydrogen ",i_!',.. ":i:_i:,,, 23 percent

Methane .._'.,. "" 12 percent

Carbon dio_cte ... -' 10 percent
Ethylen.e.i:, ',:.i,.. .,_,_. 5 percent

- Buta n.e_s-;"bu,tene:s,ia'i'_'mat ics 5 percent

These gases,_ncJ"scrub_bet°!l'fiquids,.. . containing olefinic and aromatic compounds and

soluble tal'_.ar.em_inei_;ced by a natural gas-fired flare in the exhaust duct. The

flare..'!_nainta'!ined_t 1,800°F and has a gas residence time of approximately 3

seC-o_ids',."Smali'_'mounts of acetone are also incinerated by the flare when the

react'or_..are cleaned. Sampling of the flared exhaust gases shows that the gases are

primari[_,.'tarbon dioxide, nitrogen, and water vapor, with small quantities of

nitrogen oxide formed during combustion. The combined efficiency of the dual

=. scrubber and flare has not been measured, but is expected to be greater than 99

. percent for organic constituents based on the control system operating conditions

and inlet gas composition.
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The pyrolysis i.:_rot.:_:,';sI_,._,:i,_ _:t_di,,_t_.-_.l_.1,_".Il_._._,....I..,i,,,_,_ l_..,il ,_ (,'I_.)I_,f_L)I.ti-:tlLl,/t_rheat

input), vvtli_.:llemit.:; ,:;lll;_ll _l_,:_titi__ ,, __1:,.,_rI_,:_ ll_,:.,_.,::.,i_.!,.,,,ijll:,.ir dio>_ide, nitrogen

oxides, and t'lydrocart:._nlt_,tt_rol._!.jt/,) d{.._.,.li_,._I_.:_!,.,,,:I_.:J._,,I ,.;I.,.,_.:1,...1t1,:!!boiler is exempt

from State r)f Colorado t:'_,.:::ll_il,rt),:ltlit,:,l_l_>lll _.,i.,,:/:,_:.d_.:,1_II,'. ';l_l,:._tlf,iz_...:(Colorado Air

Regulatiol_ IXl(:_.7,,II.C,/_:ii I..:l_i,.,:;i,.,,_bt,,tl, _ I_,.._t,,_,_,_,,.,_i.,,r_,,.::_,t:_.ii_::,l_i),t.:il-:i.l:_lfiled an

APEN with t:ll_:-!;I,._l_..:l_._li.,!Ti,:,l'v",i,_i,_,,: _.,. . II _i. ,,i ,,_,.l,,l_,, ii_,,ii,-.._!_, I_}'_', . , ..... , .,). /11_.,A PEN

included an abbr{::._vi,-_l_.:_Jt.,1{,,:_.".;:,(lt.,,.._:fl!,li _l ,iii,:} _.!l,_i_.:.,i,_,_.(._],,lt.._t..it>iIs. ltle si:ate

declined _o ':,!,t_:,., t:_e_nli! R.._ tl_i,. !_r, :,,,,',. !_,,..,{,I ,,_ II{t.! ,,1;!ti.l_,,_1 l:tte pyrolysis

reactor as a re.,_..ar_:hfacilit7 "

Other Permanc__ t si t._:_I ,;_.:ilit.i_.,', . ",,

Bioannex and ([)It!!C li!nil,..l,;,._I:__l-I_iI_, I-1_ ,,,_-_,..,.,.,:._,.,I_:_tI:._......i,_:l [i_!i,!,t_:lve dedicated

gas-fired boilers I.haI t)r_.._vi,,J_.,.,:t_:,,.,__f_:_lI' t.,, ,,_: _.'I.-.__11__,_,,lt'_.._t:::,,l.._oilr:rs'vIlave state

operating perrnrts and ,:,f"e ,..;llt:_j_.:_:_I_, i_::,l ,:_l_,,r.t.r_.,t,_i , i"t,:,:-_l,!" (ril:eria pollutant

emission lirnil:_:._t_or_ 11_{:.,}.._, l_,i, ,...,l I ,_ II ,l!t.,._ _,'.,. _,!: nilr,._ri_erl oxides,

hydrocarbons, .,._ult:_._rdic_),i{Jo ,:_r_r-I,.,:tri.,, _, '_:_;_.:_,,._,ld.,r,i'h_(';_._,it '¢,_.:_l:},.:_;:_te,dedicated

exhaust stacks.

With the e __i_._ _.)t:i,_:_':_t(.;x,,.. _:, .,, ,, ,.. _, _, II!_i ,ri!.., ii!, r_l(,t.al vapor

deposition I'a'bd._-dt_)t,,:.,,-_.r.,'.n(._,,r_r_l:il_.,_,. _,,,,:_i ,".,r_,._.1':. t_.,.,,:i_.., .',:,r_:lif._::_i_,:.._,!._irpollutant
. .

exh.a.qs¢'ga:s cor_:_!._ntr_!_tio:_t., i::, <:t.,,_(..ll.i,:li.,(J,,t '.,..I..,I. • t•: I ,::_1';odoes _ot: presently

condliJcti'r.6u/:in,._ riioniI:orir_:l ,._t .._tr_L,i_.,_t ,._i_,,-,..,_1,.:_:,_ti.t,-._i,:,__,_(,[ b..::,xic:or criteria air

pollu; r.'it ,

However, SF-F(!,::ort,l_._,l_,.:t,,.,,t_:,;,'. ,,,,: :,_,,_ ,,!_, _ il_,_,r_l _i q_;.,lit!/ r_onif.oring

at th_. Pel"manerlt ':,1I,.:,..,.._i_ I .:),..,,t:,'' _:_i_1.,, li_. , , .,_ .,_.. ,.,,,.... ... ,.,_. I_,i:,. I_;.._,, _]i_..,_._.)ntin ued

the mollil.c,.ir_,i:j pr,._r.ll,:-:_,_.:_::,,.,t I_i:,::....... ..tI(t .._. ,.. :._,!' , t;., ,,", _,':!l_• ':,1,:!(1( s,-:_rnpling of

the FTL.B lahor_.ll:orv ext_o_':t:s i_ ' _ ' :I _ _L ] '_ I' t _.... :!'_'i'' "' i'_llIIri !:_l_;(]l_lrl'l WSS also

discontinued ,.,_so1: I!._/._;'(,,'._,'.,_.I ',._,_'',,,, I}_: ,..,_, ;_,. ,..,., , ',.: ..,_._t_,.,_.,. t:_,..,cause...... it is



not expected that stack or air quality monitoring can adequately characterize

laboratory emissions if not performed on a continuous basis (DeLaney, 1987a), and

because the emissions identified were very small, as discussed below.

The FTLB central and west laboratory exhausts were sampled for 14 organic

chemicals, carbon disulfide, and ammonia during one 2-day and one 3-day period in

1986 (ASI, 1987). Sampling was pe'rformed on July 28, July 30, December 8,

December 9, and December 10, 1986. Eight of the 16 compounds sampled were4 t

detected in the exhausts during one or both of the sampling perio'ds, and only
carbon tetrachloride, chloroform, and toluene were detected duri'n_g':ib_b periods.

The data as summarized in Table 3-5 indicate that emission r.a_a_r.e gen'_r':ally low

. and variable. There are no Federal or state emission standa'_d._i:__,,f_i_,......_.he_:...polutants.

._ _'_ .'tr _ ,. . .Samples were taken from the exhaust fan inlet plenunl:_:a' her thraSh,thestacks, using

long-duration indicator tubes. The sampling location u_.d'.i:isi'_.a._url_ulent-flow area
and thismay have biased the sampling results to s'_ie ex_ti'_l_owever, the overall

variab,lity of the emiss,ons measurements is'i_iii_i_i!Yi..i_i_::be"_orea function of the

variability of the FTLB laboratory operati'o_h_, _iai'_'icu_l_'!ili_yconsidering that five of

the eight measured compounds were _e_ecti_i!_du_'i_ii_gonly one of the two sample

periods, and only four sampled em_siO_ni:i_!i_s.w'_:_ above 1 gram/rain.
. ",

Ambient monitoring was conduct_d'ia.t ;c_'o sites near the FTLB in 1986 for the same

16 constituents for which the stacl<'_i_mpling was performed. The monitoring", 1

locations, shown in..F_gur_:i__3, a_i_'.:_situatedin the two prevailing wind directions

downwind of the_iT_l_Bo_east"a_'_"west). The location of the sampler's was such that

they would be adei_'_a'te._f_'r detecting emissions from FTLB operations, but not

likely to d e_ect_'e_iss'ibi_s.f'iom Building 16 operations, as the distance between the

FTLB and"B'u°H'_l'_nO:.'16is over 1 mile and the expected ambient air concentrations
' ' ' _ ' ", _1 "'; "

resu!'.t.ih'cj_.rom'/Bvilding 16 emissions are very low. Sampling was conducted during

one.2._day (July 24 and July 25 1986) and one 3-day period (November17 November

18, end'.November 19, 1986). Five charcoal adsorption tubes and one silica gel

adsorpti6n tube were used to collect samples. The six sample tubes were analyzed

for the constituents listed in Table 3-6.

Samples taken on the first day of the second sampling period at the west site were

invalidated by a power outage. Only three of the 16 constituents sampled for were
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rABLt! 3+5

SUMMARY OF EMISSION RATES FROM THE FTLB CENTRAL AND WEST
LABORATORY STACKS, 1986

_/mull/lll/lll_/i i.l,llll iiii/_ lllll 1i,_/i.,,iI ll_dI,__.,IipJ_.illlllll.l.i_llt.ltllllllUt ii ,ii ' ..1,11i.i,1_,11i,,iiI.it _1._ t_111li , i.iiiii 111171111ilil,_illll,# lt_.i

o._., ....+,._ . __7"-_ _._ , -1Emiss on Rate
Compound ,. L.at_ _.):_tecteu n _tact<n ", " , ,

Acet0n-e::--:_-:.......,m.,.,,+_+.,+_,,_o_+_.++++,+.,,,,+,++,++,+,++_,+,_.++,,,+-,--' t+lecerrlber _.._,i ::PiSb i cerll.r,-]/_ t..I. '12
Decev,lt:)er 9, '1986 ! cerllral_ 0,'14

Benzenea JuFy ,,:!1:,,1!:),:_:, f c°tttraf I 0.14

July 30, 1986 west 2.g 9
December g, 1986 central ....(,1..34,.
Decern.ber 9, 1986 cenl:ral ....0:5..!'

. Decevnber '1I.:1,1986 ce.nl:ial 't':" ::':''' {J.LI.0".."',.
[:)ec:ember 10,1986 i we,;t ,.."i:_",i:,!0.27 ":""

D,_,Ct-_..mb_.,r,,.,-, 8, "1986 {lc.{'p:t,al_ 1":_::".,.0.24
December 9, 1!:,)86 ! <:t!,i",.}i'a,l"-.t '",:'0,03

' mecernber 10, 1986 ,J'., t ce'hifal'"_.:," 0.C]4

Met y enecl or, e_ _i'_ec.em_r 8, 1986. _';.t,centr,al 1 0.03
IDecember 19, lCJ8.6+_::'i':':i",:l.:+,:i(,)r:lt:l+ij(I 0.(.)2 F I

Toluene _July ,...8, .198_:_'.,:i'-... ":...::,., cer'li:ra/ 11 tj. 10
July 30, '19:8+;:_...'-,., '_.i::.:.cent ral 0, '12
Ju Iy 3(],,.'19'8(_.'".,."+, vvest. O.04
De{:.e,i'_b_i,i'8,",:i_-"!' central [).(:)1

, +:' o.0os
Dec_..!m'ber"l,.0.,,1986 cen t ral 0.01'. '1 ,_

--.-,- ......... ,_,,,,,__._,,_. Decembeh 10, 1986 central 0.(,)1j_]y ,:+, +.+.:r.:, "?:.i_';:;'_?:!.i_l.... r_'l_-:_Trichl oro ett_y len_I '", ".. ....."......"7_7::1;T"_i'"'_................................... '..,':':":':'........
," ._.

/ .." .' ,,. _'Ju']v' 30, '1986 we st , ,. 0.3 !:.i_-,_
i Ca'rbon dis.tj kfid-e.:',.,. ....':1,Ju/y 28, 1!:186 . west ....... :i"6':_.id"
_ ..",:.".. "...'.,....",."] Jul_ 30, 1986 ,,, -_-,, cen tral 0.16

.......::::::::::::::::::::::::::.......
IMethai__::{,.::::+ tl , ,,,.,-,o...................L. ,, ,,,,N.!2_: ..........I

,PRO'pa r,_ ........ Z: ................... '.............."................. _JSc

"r+trah_dro_Uran --T................................. ..... "_+_5_'----
B_o2ane ' "F' _, ..........................."_T._....

Goutce: ASI, 1987

a Federal National Emission 51:ar_clards[or I-tazar_ious Ai_ i'c_ll_tanl:s (I",IESHAF+)F'ollul:ant

b Being considered for regulation tinder f',.!ESHAP
c ND = Not Detected

:_ 2:?
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TABLE 3-6

CONSTITUENTS SAMPLED IN AMBIENT AIR
AT THE SERIPERMANENT SITE, 1986 PROGRAM



detected during the two sampling periods and the concentrations detected were

very low, as discussed below. Data are summarized in Table 3-7.

The levels of carbon tetrachloride, methanol, and toluene detected at both the east

and west sampling locations during the first and second sampling periods were well

. below occupational exposure limits (30,000 l_g/m3, 260,000 ug/m3, and 375,000

_g/m3, 8-hour TLV-TWA, respectively). Ambient air quality standards have not been

established for these compounds. Only carbon tetrachloride and to!uene were

detected during the first sampling period and only toluene and me't=l_anol were

detected during tile second sampling period. As with the FTLB"_st.a:_k",.emissions
,,._ q ° ql o _',

sampling, ambient sampling is not expected to adequately.#_bilata!_erize':_ih_ FTLB
, . ,' _" pl;'! i• . "

laboratory emissions unless it is done on a continuous basis. T_h"es.ampllng data and

chemical inventory usage at the FTLB do suggest, how_;#er, th_i_on'c'e'ntrations of

- organic constituents irl the vicinity of the FTLB are likely_t_..8:el,ve.ryi_vv.

,

Continuous ambient air quality monitoring ¢._P_IT,S nd P_1-10 (fraction of total

particles less than 10 microns meters in dtai/,n.ete:r:)_..wa's"et)nductedfrom April 1984

through March 1985 at the Permanent Sl!;e, _n#,dat_i'were compared with baseline

data obtained from October 1982 ttdr'ougt_..March:-1984 (ASI, 1985), before startup of

the FTLB. Baseline and post-oper.a.tJon:a'l.,#a_'tl_Jlate sampling locations are shown in
' ', ",. ,.

Figure 3-4. The location of the i_a/_(cul-a_tesampling station was changed in May

1984 in an effort to ob_i_ the highest probable monitoring concentrations from

the FTLB (ASI 1987)....":. .''°'. °":"
, .• ,

• • ° .

Table 3-8 sum_ari'z'_S:,tl_e baseline and operational TSP and PM-10 annual and 24-

hour conc.e._'tr:_:ti'ons'"a't",_tl_ePermanent Site. The annual geometric mean TSP

concentra'tio"n':'i4q:.t;98._-1985 was 62 percent of the Federal and state secondary TSP

standa°t'ci":of"6_0.. _g/m3 and 66 percent of the 24-hour secondary standard of

1501_g/_3. The quarterly average TSP concentrations were approximately 10

perceh_'greater than the corresponding baseline values, with the exception of the

first qu_rter of 1985, for which the concentration was 37 percent of the

corresponding baseline value. This increase is partially attributed to differences in

. weather conditions and construction activity between 1984 and 1985 (ASI, 1987).

The Federal PM-10 standards were promulgated in July 1, 1987, FR Vol. 52, p. 120

and superseded the TSP standards. The Federal primary and secondary annual PM-
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TABLE 3-7

SUMMARY OF DETECTED AMBIENT CONCENTRATIONS AT THE
PERMANENT SITE, 1986 PROGRAM

....... i iii i ii

Sampling Date Site Detected Concentration(]aglm3)

-c ..............hTO' ' "'arbon tetrac ride

July 24, 1986 east 2,041 'i:._
,,...... _

July 25, 1986 west 1,158 ........ ,
I I ............... l,q,, • II[I I '_ *',

Methanol .,"':i;:_'' ' "2;"

November 17, 1986 east 3")_i_i.-'_!!,!,::_.:::,..,....................... ii ii i ' ii . sil,. _ n

Toluene "::_.",_'. ' '%;, ",

",i', "./".. -,"

July 24, 1986 east ..,_. '"I)!"._,:!:!.'._Z6.;:",,.fi!_ _i, " ' ," °

W ":_;!ii:r:, '..iixJuly 25, 1986 est ..-.,..,.. ..Li,;... .:::46

November 18, 1986 ea_,_!,,. ,ii_,_ ' .....,_,.' 0

November 18, 1986 .'" '_:_" ":_:',
.... _::i_l_T.f,' ,;_ii!l, ',' _ ........

.,_,. "-.;!_J!i_',. "".i_i'-,

Source: ASI, 1987 ._:,_,._:_:_,,_;_.:,..

'"';2_ ':" ""%

.' , _',. .:! ,,"
°, * a, ._ •

/: :i" '%'".,." ,."'

°'% i_, ,"i j." o_,

o, ,

., ' ", ._i _°°...;,£ .,' .:

i I

% %

°.
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TABLE 3-8

BASELINEAND 1984-1985 OPERATIONAL ANNUAL AMBIENT PARTICULATE
DATA SUMMARY- SERIPERMANENT SITE

(concentrations are pg/m3)

_ I ii i i i ii i, , ,, ....

TSP : PM 10 PM 10/TSP
i , ,,,,,,, , - , .....i i iiii

1984-85 Baseline 1984-85 Baseline 1984-85 Baseline
I I I III I i I I II I I I

-Annual Arithmetic Average 40,6 36.4 23.7 24.9 0.6,2., 0.65
L....... .............. "':'_:J:

Annual Geometric Mean 37.2 N/A a 22.1 N/Aa ..kq,6"0': N/Aa
.......... ........... ------,
Highest Concentration--24-hour 108 143 61 75., ...... u._j_-;.;'. 0,77............ ._,i_!;=_ °,

i iii ii ii i iiii I Ii i I _.;.:;p '""

iSecond Highest Concentration--24- 91 113 53 1,48_:;_'._:,_, .;ilii:0.97 %"0.74
hour "" :_' ''_ .....

.......... , i i i i

Number of Valid observations 86 85..I;:E;:._;,:,,,, '_: ".,. 79
p_

4

i ii i i ii ii i i I i I i i ""j.;: _

Total Number of Observations 93 i.,,-_,93 ,.£:r:,_(:,,..,... 81.... ..... _ '_' ,.... _i,,, ,', ,, ",r,:

, .'_...!!: _o .

aN/A- Not Available .{:_.,,:_:_..............._,

, :..,.... r_i_!:, t

.: ,,%
i•

,.. °. _,,. •

,.,,,.: *.,, :.

o_.

.,.'., ",:_:i_;,. .., ,_,
/:_'i-"" "'-::i!',.,.,' ,-'"

_, . _,

o; • ,. ,
• i, _ .. ,"

.'._4:. ,., :, "."

, . '%:• ,,, . , 'o

, _

° •
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10 standard (arithmetic average) is 50 t=g/m3, and the primary and secondary 24-

hour standard is 150 _g/m3. The annual average PM-10 concentration at the
i

Permanent Site was 53 percent less than the standard. EPA expects the PM-10/TSP

ratio in most areas of the United States to range between 0.50 and 0.60. The mean

PM- 10/TSP ratio at the Permanent Site was slightly higher than this range at 0.62.

PM-10 samples collected at both locations were analyzed for fluorides and toxic

metals, including arsenic, beryllium, cadmium, chromium, lead, selenium, and

vanadium. Separate samples were taken for asbestos and me._.c,ur.ly': Arsenic,
beryllium, cadmium, chromium, vanadium, and selenium .[eyels _e.te below

detection limits in both baseline and 1984-1985 samples, a:_iN_I_:_ and"_ftuoride

concentrations in the 1984-1985 samples were below or £i_i_'_[yi_:b.o.ve baseline
tT!.,

concentrations (ASI, 1985). Mercury vapor concentrat!_n".s',._ea_'_.'te.d in 1984-1985
were significantly above baseline concentrations, ,whic_i!_e'_e'.,b_low the detection.

limit of the exposure badges used for sampling. H'oi_ie.veri::_heF:I:'LBemits negligible
quantities of mercury, and the concentration'_ii__id..ar'_ less than 1 percent of

the occupational exposure limit of 100 pg/_i)!_,or:i:_e4Fcur_y'i'

No particulate sampling locations w_e_ei!'_ed h_ear Building 16 during the 1982-
1984 and 1984-1985 study peri(_a:s..an:d!:ii!:;h;_se:"hearthe FTLB were too remote from

%:: ,;B

Building 16 to be expected to detedt,_is_i6ns from Building 16 operations.
• _, '.

3.1.4 Findings al_cl Ol_s_r,va.ti_g;
.' ,°'i:_ °'' ,_°

', . , • h,. , ,-

,,'_- , ; ...,"

Non e "'..2;,(---.:%:::::-
' . o , ,, %

., ,- , , ,.
, . • o

• a ' , ,
1' q ," , "w

3.1:4,;2:.."' Cateqory !I
'""i'"%

,. t
w

None

3.1.4.3 Cateqory III

None
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3.1.4.4 Cateqory IV

1. Possible inaccuracy of exhaust concentration measurements. The MDA toxic

gas analyzers in Building 16 are not subject to routine standard gas calibration

and lack documentation of maintenance procedures, which could lead to

improperly quantified atmospheric releases and pose a laboratory safety

problem.

• "*T

0. ',

The MDA analyzers used to measure exhaust concentrat.i_nls,"..of arsine,

phosphine diborane, and hydrogen selenide from the MOC.V'E)'_pp_r.atus, gas
t ......'"' ''" ".. ".t.

storage cabinets, other storage cabinets, and labora'_'r_es_ are presently
i; :_'!. .," ,d csubjected only to optical/electrical calibrations on a routi_;,'s "heduled basis

Although these procedures ensure that the.:i_:_ly, zer_..i;t.hemselves are

these procedures do not demoostrate:_t,_.a_,--the"-- " " " measuredfunctional, gas.

concentrations correspond to the concentr'_i_ns'"dictuai'ly'___"-_-" present at the

sample points. This may result in'_iiiii_".__,_a_.e "6xhaust concentration

measurements. Records provided b,vSi_g.l.in:O_,_a!e"t[_at_:'- "
calibration theof MDA

analyzers using gas standards was :i_s_.pe_._,-,m_ in December 1985, and is not

a scheduled maintenance i!erfi:ii,i !'_!!!:.!iii!'ii_yii?.,.''_'
;',. ",,::,.

% '_; : ,o

SERI also could not provid_':i?d.oc'_'rnentation of the results of routine

maintenance and c_:!ibration 9f{he analyzers performed by the maintenance

department, a.s':_ta o_OU.t'i:_:._pesupon which these results are recorded are
,., . ,t ,_. i

not retainedi: 'r .mO..rethar_"._0 days. On at least one occasion in 1987, incorrect

alarm poin.ts"w'e:re..en_ered into one of the analyzers. This resulted in

inaccd_ate,;_otifieation of the laboratory operator of a potential release

._itu.at'_b_'._i'l:,a;c.Z,ofdocumentation of maintenance and calibration data and

•.".,l'ackof r6_i.ne standard gas calibrations may present potential safety hazards,

"' ilas.'.tl_elaboratory operator may not be accurately informed of laboratory toxic
'. L

gas..'!.,evels,and a potential environmental hazard, since an accidental release
may not be accurately detected.

2. Ineffective air quality .characterization. The historical SERI ambient air quality

monitoring program was inadequate in identifying the impact of SERI

operations on local air quality.
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SERIconducted continuous monitoring of ambient concentrations of total and

PM-lO particulate at the Permanent Site during the period 1982 to 1985, and

conducted periodic monitoring of ambient concentrations of organic

compounds at the Permanent Site in 1986. The design and implementation of

the program were such that the resulting data are viewed by the Survey as

inadequate in characterizing the i.mpacts of SERI operations on air quality• The

location of both the particulate and organic compound samplers was such that

they would not detect emissions from Building 16, where a significant._,::,portion

of the SERI laboratory operations are conducted. Also, period.ic':g_mpling of

ambient concentrations of organic compounds in the vicini._y"o'_"the'..ETLB,was
not coordinated with the use of the compounds in th'_:'_=_B labo_:_tories.

Therefore the relationship between FTLB operations, e_i__;_,,and ambient

concentrations was not determined. Although.:_ie?re is _;.:.jndication that

significant degradation of air quality has occ_rred_!_.i:_!!_.urri:ng as a result of

past or present SERI operations, the moni'_a_i_i:pg°'d:'_ta are inadequate to

definitively evaluate SERI air emiss!o_!!i_iiii!i_'Jii!::S.El_I_'ambient air quality

monitoring program was discontin_e_!P_,.tl_iJii_.d':'O_ 986.
i ......... • ,;_;'.' !o

': .*l ,., %

. ",::.'_... "%:-,.
,; '_ -i •

%...°

a:.°° ,• _;'oia

.o . '0,-_°
o-O • ,.

...' ' ,
.. _o'_
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3.2 Soil

This section describes the soils at the three SERIareas (the Permanent Site, WERC,

and the Denver West Office Park) and pollution sources and controls. Findings and

observations related to soils are reviewed and discussed in Section 4.1.2 (Waste

Management), 4.2.2 (Toxic and Chemical Materials), and 4.5.3 (Inactive Waste Sites

and Releases).

!':;

3 2.1 Background Environmental Information '_'

,, ..L_;,. •

The Permanent Site includes the gently to moderately slopin_i:'m_i_ toP'"_f _South

Table Mountain, the moderately steep side slopes, and. moder.ait_!_t_a.g.ej)tly sloping

toeat the base of the mesa. The principal soil orders a_e::_!,a,s.sifi'i_d:.asMollisols and
P_

Aridisols (Price and Amen, 1975). These soils are,.fine-*i_,.N;_fum'-textured loamy

mixed dark-colored soils, with intercalated clay I_e,_s. "_e loamy texture is the

chief distinguishing characteristic of the so[Is '_!__ t_p. Slopes on the mesa

top range from 1 to 6 percent. Stones a0d N_u.ld_(_.%0ccupy about 10 percent of the
surface, with patches of higher conci_i_gratii_'ih,,i?;ttered throughout the area:

Bedrock occurs at depths between 2C_a_!_!_,_!i_ch_.s.

On the steep side slopes of the rn_:_;;_,.b_'_'_ockunderlies a dark skeletal structured

soil near the top that ha_i:_o diagnqsti_c;'horizon. This dark-colored loamy soil forms'_ ,

a matrix between st,c_s ': _' "' _'andb,qu'li_ers that range in diameter from 10 to 36 inches.0 !::i, i' ' _°

Slopes on the upt_'_Ys.eg.t.ionC)_:_.'hemesa side range from 35 to 65 percent; lower

slopes range.._orp2'_4Q:_e'rcent. Stones and boulders comprise approximately 45

percent o.f!i_'e'i_ateiiia['.:_nd bedrock occurs at a depth of 20 inches or less; rock

outcrops a'i_e'i!,_'i_6__i_:e:_ent.
i', I':':! '/.i"-.

Soils.bt_.._he lower side slope consist of fine-textured and markedly montmorillonitic• _• ,

loose S'oit...witha light-colored surface layer. Weathered shale occ_rs at depths of 20
to 40 inches. On the gently sloping (10-30 percent) toe below the mesa, soils are

fine-textured montmorillonitic clay Ioams. These soils have dark-colored surface

layers and well-developed heavy clay loam subsoils to a depth of 60 inches.

Most of the soils at the developed portion of the Permanent Site are derived from

the detrital colluvium as a result of weathering of the Denver Formation and to a
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lesser extent, the overlying latite. The major distinguishing characteristic of these

soils is a high shrink-swell tendency. The clay fraction of the soil imparts a

significant contaminant attenuation capacity to the unsaturated zone at SERI. If

small-scale spills of hydrocarbons and inorganic chemicals occur, they may be

expected to be entrained in the upper soil, horizons and not reach the deep aquifers.

However, the absence of a humic layer and the presence of sandy soils mean that

light organic and some anion contaminants would not be retained.

, "°t

at the P.err_:anent Site.

The soils atWERC are more heterogeneous than the soils ':1"_' " i'_'omCoalThe soils are highly variable because they are derived from an alluvi'_ f'a_:

Creek Canyon located at the foot of the Colorado Front Rang e;'ii_'e,ialluviu:r_';,which
**: 'I-- _--, p!.':_

I_ .",l i °: - _forms the surficial deposits over much of the site, consists of ayers_{..c[ayey, sandy

silt with interbedded gravel and cobbles ,_:,:"_,. '_":_::..• ',!!:;_,"'._!ii'.,, ',..",

The soils at the Denver West Office Complex bas_i_=_i!:!yca ist Sf fill material and
disturbed soils. "_ _"_.....' "......'

3.2.2 General Description of Pollut'ii_h..$oLi_¢es a_d Controls
"; .... ,

The main pathway for potentia/:.r__il _e!h_'a'h_i_ation at SERI is an accidental surface

spill during delivery, transfer, or"d'!sp0_'a'l of chemicals and fuels. In addition,

potential soil contamin_a't)on could"-fesult from leaks developing .in various
, , ,_.

catchment tanks andneutr'a.lj_at[e_'_umps designed to neutralize hazardous waste,

and from fuel sto_.ag'etal_ks at'several buildings, including FTLB Biotech Annex and

Building 16 (Sec-tion._.2i..,."_:'

, "% °,' ._'

3.2.3 ..... En.vi.ror_ental Monitoring Program

Soi':l.'!aiinl_'les have not been analyzed for hazardous constituents. There is no

. ongoi_hgl,environmental monitoring program that includes soil as a study medium,

nor is a future program planqed.

3,2,4 Findings and Observations

The findings involving soil contamination are the result of current and pasc releases,

spills, or disposal practices, and are therefore discussed within the context of other
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findings in Sections 4.1.2 (Waste Management), 4.2.2 (Toxic and Chemical

Materials), and 4.5.2 (Inactive Waste Sites and Releases).

3,2.4.1 C=_ateqory/

None
,.

3,2,4,2 Cateqory II :_:i",
,._.+.

None .,, +"++,,..

,'., +' ,': :

3.2,4.3 Cateclory III ",.i;:',+?;,,-,.:"......
o_ +_,. ,'.%

°v'

None .,..
_ii_ "it '; : i +

'++j'+1!++,,, +, :_J++!+++p . ,_
,.'_P.+ p. '_lii+_.-. + *

iii.I, _+,+++P:+,: t I':I+;+"I ',i"

3.2,4.4 Cateqorv IV +";'"++++++'"'"++"'"lh::"¢'++_+,_ '; 2 : .!ii;
,'- ' + .,+,. "ii+'. '_, '"+:iul;'.t ,: h ++

o." +:* ,i+.::,_, " .o
+[;+ '_, ,+ ++m .',t."-

;':+ +:1 *'+:+["I
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3.3 Surface Water

This section deals with surface-water features in the areas surrounding SERI

facilities, surface-water pollution sources and controls at SERI, surface-water and

liquid waste monitoring programs at the Institute, and findings and observations

related to surface water. Drinking w iter sources and uses are also discussed.

3.3.1 Background Environmental Information ..
_,. ",

3.3.1.1 Surface-Water Drainaqe ""'_'-,_'
' o_,;_;'. ,,. ,

"_ '_i: .jo

_._' .I. r./'i

The SERI facilities are located at three separate Iocations--a th_Sbi'_ild.iLqg complex

(Buildings 15, 16, and 17) at the Denver West Office Rer_;_i:,theIJbi_manent Site, and,:_:!, ,;i!: ,. "i':,'.
' .... _ " ""o the areas has

_a rag'ra,p_s,.each fWERC (Figure 2-1).. As described in the following ..... --_.:<,,.,...,..,-
different drainage patterns. '_;_::;_' '" "" "

';;,.. q, ' ::'._ _ al .; '"i..'i i. '; ;,_tl , . .:, .' _. :'

i.,:i:!_" _ ,;;,:-.,, "_'._ _.i;_i

There are no natural surface-water featur_':_i!a,tt_.,Buil_ng 15, 16, and 17 complex

in the Denver West Office Park. Howev'e_',i:a m_ah,.m_e ornamental pond is situated

in the courtyard in the middle of.,t_e_,._h.ree,braidings (Figure 2-2). Rainfall and

snowmelt within the courtyard 'd_in 'l'n_to"the'_bond, and overflow from the pond is
':,, '% '_;. "%

discharged to the Office Park's stor,'mw_r management system (Section 3.3.2.2).
':i :!%

Lena Gulch runs throc(gb, another'_$_ortion of the Denver West Office Park,

approximately 1/4-m_j_ so_i_l_west_!e;_Buildings 15, 16, and 17 (Figure 3-5). The flow
, - . ," °, ,. ,* ._ '

of Lena Gulch e,_e_{ualty em_it_'s into the South Platte River, 20 miles northeast of

the site (Figure2-1')..i._'.: "' .."_:'

,' i._ "° . ' %1,%,_'.,.,°%
,' ._;" ' i

.'.,,_; .,' ,:

Most .o,f_the_"_rma_ent Site is situated on the southern slope of South Table

M.o_.nt&'i_. Tii'elrefore, about 90 percent of the surface drainage from the site flows
in a..gO.u.t'herly direction toward Lena Gulch (Figure 3-5). Most of this flow is first

either'i'n."t.ercepted by the Welch Ditch or routed through a suburban neighborhood

into a stormwater management canal. Both the Welch Irrigation Ditch and the

stormwater canal then flow into Lena Gulch. The remaining 10 percent flows in a

northerly direction to the Welch Ditch, which also flows from the north side of

South Table Mountain to Lena Gulch.

i
=
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The drainage pattern for the surface flow at the Permanent Site consists of

14headwater sub-basins, which are described in Table 3-9 and illustrated in

Figure3-6, Because of the low annual rainfall of less than 15 inches and the small

recharge area, ali the streams flowing from the Permanent Site are intermittent.

Although the intermittent stream channels and drainage ditches have sufficient

capacity t0 carry most flows, there is some flooding of residential yards south of the

FTLBduring periods of high runoff asd'escribed in Section 3,3,2,2,

WERC occupies a generally flat, featureless plain. Drainage is generalt._'.,.to the east
via two channels, one in the middle of the site and the other al6'_'_i"ihe,0southern

boundary (Figure 2-4). These drainages form a series of gulli.e$i_6":t;he eas_'_,f WERC
,'. _ ,'.i_i"

that are the headwater tributaries of Rock Creek. The northe'r_i'i?_:0r,t.}on.,.Qfthe site is
' fl 'l=_f:i'._

drained by two channels that also form gullies a'g_:,..flow",':ilrlto" Coal Creek,

approximately 1 mile to the north. Rock Creek a.nd Co'_;kC_te;e.k_jolh approximately.

10 miles northeast of WERC and eventually flow in_i,the g'i_;h'Nl'atte River.

3.3.1.2 Wetlands and Flood-Prone Ared_lii'-,,., '"_ii:!:-.."_",'o .

, ::,; f ,- i,.:!. •
, _ !t "°w 'J:i ,: •

" ' _'ii', 'i°i !'.

There are no wetlands or flood-prcme a_.e_,a_....,_,,'" " :_" _..h_"D..,,ver West Office Park.

Although ali drainageways at the"_'._m_g'_'ent Site and WERC may contain wet soils

during portions of the yeNr, only drai_geway F (Figure 3-6) at the Permanent Site,

which is partially fi,tled Wit'h co_,c_ete rubble, is recorded to support wetlands, .

vegetation. Thi_._i)ga encomp_s'ses less than 1 acre, and species include spikerush,

baltic rush, sev.erfil.i_edge_;_:'bluegrass, hemlock and field mint. In addition a

number o.}i_lSh'/_rheral:._o'bls or depressions occur on top of South Table Mountain.

These Ioca[l'ze__a_a_:are dominated by western wheatgrass and bluegrass,

Tt_ei"_sti_ated. 'i00-year floodplains for the Permanent Site are illustrated in

Figure*'3"7. Ttie drainage basins with the greatest potential for flooding and off-site
• ,

impacts from the Permanent Site are the combined F1 and F2 basins, the combined

G1 and G2 basins,the combined H1 and H2 basins, and the combined I.i and 12basins

(Figure 3-6). Runoff from the F1/F2basin flows into a storm drain inlet and then into

Welch Ditch. Although this basin carries the heaviest.runoff, it is easily handled

because of the proximity of Welch Ditch and a retention basin. The G1/G2 basin

carries the second-highest volume of runoff and has the least impact on adjacent
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TABLE 3-9

SERI PERMANENT SITE DRAINAGE BASIN CHARACTERISTICS

_ ,,, L .....

Drainage Area Average Slope Flow LengthSub-basin a
(acres) (%) (ft)

...... I III I I

A 39 25 1,200

B 31 31 1,100
i

C1 12 05 900 "'t_!. :'0

C2 16 03 1,200;: ....._.,

D 29 11 2;i1__0. .. '.,:"
E 24 19 '"'.'1.,7,(_0:.

,,,i_
FI 75 10 ..: ,_.. 3',3.00o. ,

• ' ,::::' Ob
GI 55 11"'":ijii,i.,,. ":.', 2, 100

m.. o "i_ ;i: o ' '

G2 111 . _,_.,'_:,_:i:_i' :_':.-- 3,000
H1 24 ,_

o'-'?..',.,.. ..... :_: • "_,"

I1 ...... _=,.. .......:::',06 2,500

12 155'_'?."'..."':::"'- 05 2,300

Source: SERI,_87b '"':'
., "'_'_ ,...". ,o' "_._,

a See Fi'gd, e 3-6".'".'"..""
, , o

'% % .° , _

, o• ,

• _ %?° o" _ o,,
r.,o o. :. '" ,.._

. .,.. ";.,_,'. ",,_.,'
.. . , '.

. .o ,_,

, 'v' ,,"

,o ,p
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parcels. This is primarily due to the undeveloped nature of the Camp George West

land onto which this basin discharges. The Hl/H2 and 11/12basins discharge through

the residential area south of the site, and flows from them may have caused

property flooding (Section 313.2.2). On the Permanent Site property, the Hl/H2 100-

year floodplain is restricted to drainageways and stormwater management basins.

Thus, developed areas on the Permanent Site are not likely to be flooded.

3.3 1.3 Water Supply and Uses• , __ , - tT

,:..
,_.°, '° .°

Water to both the Denver West Office Park and the Permanent Sit_i;_;t_r'_vided by

the Consolidated Mutual Water District (Con Mutual), and ca_';_:rom the':,Maple

Grove Treatment Facility. The source of water to this facility"i:s;:!_ifi_.y,.r._servoirs in
-C:i_i _, ...... ,, _.

the mountains to the west. Water is supplied to the .P.._;_ii_anerlt-;ilN.tethrough Con
':! • .° ",ii!. : ,,,. -;', '.

Mutual's pump station number 14, located about 5_::',.fee.t,'east" of SERI's east

boundary, in the Denver West Parkway right-of-_)::,. Wa._r is"pumped from the

":".... '_' '_'_ ::;'ch der Denverpump station to the Permanent Site facilities th_rg!#, ._:::t2-1'_' main un

West Parkway. ":,i::-, "._::".
_i:i "_. "..

During 1987, a 2-million-gallon vvater _tora'ge.tan_ was constructed on top of South
• "". _. !_i, '::2,%

Table Mountain, immediately n6r.}b o},(t'_"t_eiManent Site. The tank is connected to

and filled by pump station number._.l'_,.viaithe 12-inch main under the Denver West, i

Parkway and a line in ar_ie.,asement ali_hg the western side of the Permanent Site.

Thus, water to the Pef_nane.nt,Site"_.an be supplied either from the pump station or
,.,"i,-"'

the tank. .. ,, ..,'-. ..,..

•., •,, . , °! ,.

Water at th:_i'-_/'ERC., , siteii[¢'piovided by a 500-foot-deep well located at the domestic• ,

pump b.guse".i_-t_i_;.:.north-central portion of the site (Figure 2-4). The water is
,, '_•

pu_¢ei:l':in, to _t,.5_l)00-gallon holding tank where it is chlorinated. Other treatment

inciudeSils'0ftening and iron removal. The water is then distributed to the Wind

Syster_.Bu.!lding via an underground 4-inch polyvinyl chloride (PVC) pipe. A 10,000-

gallon h0"iding tank, located adjacent to the Wind System Building and used as a fire

protection reservoir, also receives water from the on-site weil.
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3.3.2 General Description of Pollution Sources and Controls

Three types of wastewater are generated as a result of SERI operations -- sanitary

wastewater, industrial ' wastewater, and stormwater. The sources of these

vvastewaters and the treatment and disposal methods used are discussed in the

following subsections.

3.3.2 1 Sources of Liquid Waste• , .1

'__",t

Sanitary Wastewater ":'.,.;',,.
, ,.:1o., ,._ .

o'.:.: ' L " , '

.' . ,i o

Sanitary wastewater is generated from the three building_t,i['l_-.Denver West

Office Park; the FTLB, Bioannex, and several trailers at .t._)_Rerma'_:e.nt Site; and the

Wind System Building and Carpenter's Shop at W_.RC. "_,ei:r0.a_r gources at ali of

these buildings are drains from lavatory sinks ?_c! to"[i_s an'd drinking water'_12!i;'.. ' ..'*,

cj_i _wn sanitary drain system thatAt the Denver West Office Park, each buiii_li.p _!as it_I_
, • ,_,, .: .w.::,"_ ,::, :e.

discharges to the Off_ce Park sevve..r_.!.p_p!_ig.,sys_emand then to the municipal

• Pleasant View Sanitation District'(._VS[_).i_i:_e_ance system.

At the Permanent Site, s_i.n.i.tary wast6_ater from the building sanitary systems ino o

the FTL.Band the trailers f'i'6:_,.o_,W!.tt_rough underground 6-inch PVC pipes. These

flow into a PVC tifi_:'_th "" """ "'"al: incr_es from 6 to 8 inches in diameter as it runs east
.o ._ • °,

under Denver.West"_&rE'wa_._:' Near the eastern site boundary, the line becomes 12
o_ • :!: '. 'o, %_ .' °;: ,

inches in d.i._m'etle [. Ittfi'_.. turns south and connects with PVSD's 15-inch main line

near Inters_c'a'tei'2{),]:_:Sewagefrom the Bioannex and OTEC facilities flows out the

we._'isidi_:qf th'e!isi.te through an 8-inch underground PVC line. This line connects to
"v,i •

a P'V_.Cel'iector in the adjoining residential area.
0 ,

At WERC,"the piping system from the Wind System Building to three 2,000-gallon

septic tanks consists of a 6-inch cast iron line. Unspecified piping conveys sewage

from the Carpenter's Shop to a fourth 2,000-gallon septic tank.
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Industrial Wastewater

At SERI,most industrial wastewater is the result of research activities, as described in

Section 2.2. Specifically, the major sources are laboratory sink drains in Building 16

and the FTLB, process water from experiments at the Bioannex, and, to a minor

extent, the photography laboratory discharge in Building 15. Liquid hazardous

wastes, which are generated in small'quantities in laboratory and research areas

throughout SERI, are generally managed pursuant to the Resource Cpnservation..,
and Recovery Act, as described in Section 4.1. However, small amo'u_ts may be

discharged into laboratory sink drains and may include ai_:i_d';_:_,!:_"_dbases,

halogenated and non,halogenated organics, and aqueous b_y_i:meta'isil;'.,At the

Bioannex, the liquid process waste consists of water (80 perce_i_)_..Weoq residues (10

: percent), calcium carbonate (5 percent), and calcium s:u,iflf:ali;_.(5'p._r.cen{), and has a

pH of between 11 and 12. The photography lalo:_',_ia_y., di_t_harge includes
i' _:, ' e'_

unknown concentrations of silver. ':=_.:iiii::...._.',

At both Building 16 and the FTLB, wasteW_er $_At {l_s into the laboratory sank

drains is conveyed through acid-resistai_t{!_glai_iT#i;'iln_, which is independent of the

sanitary system, to settling/neutrali:_'at.i.o:n.i.:_:_ksli_:ia__ described in Section 3.3.2.2. At

the Bioannex, process wastewa_e_r, is$(e_t_ed'.and temporarily stored in a sump, as

described in Section 3.3.2.2. After':_i_eat'm_t or storage, the laboratory and process

flows from ali facilities a_..combined _ith the sanitary flow, The combined effluent

from the Denver We_._O'ff.i_:e Par_:'and the Permanent Site totals approximately

20,000 gallons per'inky (gpdi"iS_l_[, 1987b) Individual flow contributions from the
•. ., , .'.., • '

sanitary and in .dustri'a[.systel_s have not been reported.

., _- ,' : '..'

There are n_:#1_s_r,i.al wastewater flows at WERC.
• . , ,• _ .

StS.rMwSte r '.'
.o

Stormwal_er is generated by rainfall and snowmelt runoff from paved areas (parking

lots, roads) and rooftops at ali three SERIfacilities and from undeveloped areas such

as the top and flanks of South Table Mountain at the Permanent Site and most of

the WERC site. Stormwater most likely incorporates oils, grease, lead, and other

metals from paved areas as it flows across the site. In addition, it may suspend soil

particulates as it flows across the undeveloped areas.
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3,3,2.2 Wastewater Treatment and Disposal

i

Sanitary Wastewater

Sanitary wastewater from the Denver West Office Park and the Permanent Site is

conveyedthrough the local PVSD trunk line (Section 3.3.2.1)to the Metropolitan

Denver Sewage Disposal District (MDSDD) treatment facility. This f,acility has a

secondary treatment capacity of 185 million gallons per day (mgd).an_i:Ls. presently

treating 155 mgd .....:..... , ,,

.,:;i::_:_'"",:_,,.* :!_} "qi, J_

At WERC, sewage from the Wind System Building is disposed _._.._rL_u_b, a series of
.e,!,

three 2,000-gallon-capacity septic tanks located und_ig_e_a,,nd _!_:ar the southeast

corner of that building. A single 2,000-gallon tank, is Ioc_'._'n.derground near the

Carpenter's Shop and serves that building exclus[_!_.y. _ sewage held in these

tanks is periodically pumped out and d,spos_!::;o._ji_2 "_"_'h.e vteighboring DOE Rocky

Flats Plant sewage treatment facility. . , ,,

o_' _ ",. ° "' !:'% ., :0

Industrial Wastewater '.: "'.....::_."_'." "'
° _i _:i;:ii. !!_, ';... t',

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

Discharges containing silver fromt;_;e,,p'f_o'tography laboratory iri Building 15 first

pass through a neutrali_tion tank _i_ore merging with the sanitary waste_ater

flow The in-grourl6l; _lolyprep, yterte neutralization tank within Building 15 is filled

with limestor_e a_i_'LI;la.s'anestim_ated capacity of 160 gallons. The pt_oto-processor,

which is use.d.:k._.freq_e."nt.Ly..ahd has a small effluent volume, has no silver recovery
unit..,:::i _I_'"'i ! '"::.i":_"",-£, ..,:, .,.• . ....

The"labQrator?:._.rainflow,, .. . from Building 16, which may contain small quantities of

orga_id.gind inorganic hazardous materials, is routed through two 1,200-gallon in-

ground.ta, nks located outside the northwest corner of Building 16 (Figure 2_2). ]he

first in the series is an unlined concrete settling tank, while the second is a plastic-

lined concrete neutralization tank containing limestone. Downstream of these

tanks, the laboratory wastewater combines with the sanitary wastewater from the

building and flows to the sanitary sewer and eventually, to the ME)SDD treal:ment

facility.
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Similarly, the laboratory drain effluent in the FTLB, which also may contain small

quantities of organic and inorganic hazardous materials, flows through two 350-

_gailon fiberglass-reinforced plastic tanks in a crawl space under the building. The

first tank is for settling, while the second contains limestone for neutralization.

Immediately downstream, the sanitary and laboratory wastewaters combine and

flow to the sanitary sewer and, eventually, to the MDSDD treatment facility.

At the Bioannex, liquid waste, containing water, wood residue, calciu .m.carbonate,

and calcium sulfate, and having a pH of between 11 and 12, is produce'd, in batches
,..,,_,,.,. ;,. ",

after experiments are run. The batch is first transferred t6'_'ai,_,l_00-gallon

holding/settling tank in the building where it is neutralized .:t._i_i _ of 6
and 7. lt is then transferred to a 5,000-gallon in-ground concfe_._.,_$1_._.;p.immediately

north of the building. When the sump level reaches 4,_.".0igall6R;_ii..!thecontents are

released in batch to the sanitary sewer and, eventuali'y!;_:_t'_':{be.MDSDD treatment

facility. The frequency of release varies di_ena;i_ o'n the extent of
experimentation but, on the average, occurs

At present, SERI is not required by PVS_ :{e,h_i_e,a _stewater discharge permit for
Building 16 or the FTLB, since the:y_'halv_:'.a:>_oi"_°ntmanagement program which

presumably results in low concentra{;'6A's';of cl_emicals in the discharge. However,
%, %,. _'..., .%

discharge limitations at the MDSDD.,t{.eat_ent facility for mercury may be changed

from the present 2.0 ou_._.esper day 1_b11:).4ounce per day. As a result, users such as
%, _., .oo

SERImay, in the future; be"r4qui.re'_,_o have permits that include discharge limits on

mercury. SERI is reel:uire_ to h'a.vea permit for the batch discharge of the Bioannex

sump. SERIhas.thi_s._#'e:rm!.t:._iththe condition that 24-hour advance notice be given

before a...di_harBe 6ci(_rl:s and that a record of the contents of the sump be

provided. 'S:_Rt':Nt.'_p.forming to these conditions.

AItl_.o_gh" wastewater effluent sampling at SERI is not required for permitting

purp0ges., samples of wastewater from Building 16, the FTLB, and the Bioannex,

sump ha_;e been taken. This program is described in Section 3.3.3.

Sto rmwate r

Stormwater is not treated for quality at any oft.heSERI facilities. However, there

are stormwater management systems and structures at the Denver West Office Park
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and the Permanent Site to control runoff quantity. At Buildings 15, 16, and 17 in

the Denver West Office Park, the ornamental pond in the courtyard receives runoff

from within the courtyard. The pond has an unspecified holding capacity and

overflow is routed through a pipe to the parking lot between Buildings 16 and 17

(Figure 2-2). Runoff from the parking lots outside Buildings 16 and '17 flows toa

detention area to the east of Building 16. The detention area consists of the lower

portion of the parking lot and an adjacent grassy area. Stormwater from ttlis area is

then routed through underground piping to Lena Gulch. Runoff from theparkinq
, "'t

lot outside Building 15 flows overland to gutters along Cole Boulevard,. lt is then
. ......: .

collected in stormwater sewers and routed to Lena Gulch. ".......... ,.

At the Permanent Site, stormwater drainege facilities include_d:aturel,.open-channel

drainageways (Sections 3,3.1.1 and 3.3.1.2), an interce .p_!_/deten_to.n ch'anrlel along
'CI., "':: ",, '. : ',

the north side of the western portion of Denver West Parkwa_,.and"i_lodificatiorls to

open-channel drainageways to intercept, divert, a_i, con_"rL_fl6ff around existing

facilities. Stormwater structures on the Perrn:_i_in_i_[_ ini_i"ude 13 roadway cross-

cutverts and 5 detention ponds. These and their outlet cor, trol

been constructed to c61n_oi'_i':_aoaii_luantity.The structures werestructures have

designed to retain the difference:_in',,ri_aa_.,f._ bei_veen the lO0-year future (post-. "_, C,;/[!_/i.".ii:!:!-,
development) and 100-year exi_t:_ng (_!r'.#='development) storm event, in accordance

with local regulations. But provis'ie_ o_f_i_heregulations do not require design for

more frequent storm eve:h.ts. "::_"

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

Neighboring resi_ 'ts.squt ft'' FTLB have expressed concerns 'to SERIpersonnel

that runoff quantlti"_.,ffom"_e developed portion of the Permanent Site, as a result

of the mo[ei._i_mon,::._raller storm may be causing flooding of their properties.

Partially in":rlea_'_lse._to these concerns, SERI is in the process of modifying existing,, , ... ',_ . _ _ _,_,_o

sto.rm..'drair_ag_,.facilities at the Permanent Site, including enlarging detention

ba"s-i_l&ai[q'_lalteri'ng outlet structures, to reduce the impacts of peak flows from such

storrn"e_ents on the surrounding residential community.

Stormwater at WERC is conveyed along the natural drainage pattern, which

includes four natural drainageways (Figure 2-4). lt is channeled to Coal Creek or

Rock Creek and eventually the South Platte River, as described in Section 3.3.1.1.
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3.3,3 Environmental Monitoring Program

SERI currently has no environmental monitoring program for surface water. One

sample of snowmelt was taken from the top of South Table Mountain at the

Permanent Site in 1979 (Table 3-10). Turbidity, suspended solids, Kjeldahl nitrogen,

and phosphate were measured above levels expected for unpolluted streams.

Wastewater discharges have been sampled and analyzed at SERIon thr.ee occasions

-- March 1986, JuDy1986, and December 1986. Although the locations"!!f'br all three. , o

sampling periods were the same (Building 16 and the FTLB dis_f:ar_c_s, and the

Bioannex sump) the March sampling and analysis effort diffRr__m the,,!_ly and
. ,'./: 4 o •

d. r";_

December efforts in the sampling methods used, the pers nih#;!_:!;_d.!aboratories
used, and the parameters analyzed .= _-, '.=..• ,..:. ,

, _ t ,_:: Ii ,,

organic, and four physicochemical parametef_;;;!_Ml_i_'s_mpling and analytical

the FTLB included the combined 1_61_ra{;_y/sai_tary--" " " flow, and were taken

downstream of the neutralizatio67set_tiii_l,_,.ta_ts,_: while the sample from the

Bioannex was taken directly from'rh S0_#. i:h'e results are presented in Table 3-1 1

along with applicable publicly-ow."ned"t_eatment works (POTW) user discharge

limitations. Metals and;.i.p,H were wi_.flin discharge limits. Biochemical oxygen
demand (BOD) and c.Eemi(_al..,OX¥0g_fldemand (COD)levelsat Building 16 and the

FTLB, and total s.u'_:_'nc_¢dsot;_,s'iTSS) values at ali three facilities were lower than

average sanita[y _4_e_vat&r, concentrations (Benefield and Randall 1980) BOD

. and COD va_u_;_i:atthe B!'.oannex, while much higher than those for Building 16 and
the FTLB,"a_e'"_mal for industrial wastewater (Benefield and Randall, 1980).

Add i_J.c_r_atlythle.Bioannex sump does not receive sanitary wastewater to dilute the

During Ju'iy and again in December 1986, 24-hour composite samples were taken at

the same locations as in March and were analyzed for 4 metals, 29 organics, cyanide,

gross beta radioactivity, and 4 physicochemical parameters. These samples were

taken and analyzed by an outside contractor. Their sampling efforts were not

observed by the Survey team, and certain sampling protocols such as field quality

control procedures, field measurements, and chain of custody were not reported.

3-47



TABLE 3-10

SERIPERMANENT SITE SURFACE-WATER QUALITY* o

...
ii_ ii i i iiiiii ilgl -- i -- __ - - [i iiii iiii L jjl

Parameter Results
--= ...... I i i ' -- __ _m_ _ u ,, -- " "" [ III

Turbidity 27 unitsi
IJll i1' i iii _ iii __ - + + __ ! i i -- __ - + illll -- i i

Total Dissolved Solids , 80 mg/L
i _iii1[i j iii i ii ii iii i

Suspended Solids 12 mg/L

K)eidahiNit ge .... 7 g/L ' _-
ii - i ii., -- i ,,

ro n 0 m _'"• 'i=:S
ii i -- [ .... i " - i ii i i ilql -- ,. i [f_I

Phosphate 03 g/L + '"'_"_'

.......... + e'st ....... '"+"......""Lead L n 0.01 mg/,L,.:_j ,,:; "i_ %,°
........ i i H,,_ -- , _ _ "_:, _o

"Mercury Lessthan 0.001 m_]iL++imi_:!,i;.,ii':
.,,. ........ ,, - __ ., - .... +:;, - __;'._;.._'. ,.' ,__...;,,,.

"_:_",i !:',+ _,: ',
Source' SERI, 1979 ':_.',,. '_:,,. '... '"'.+.

*Collected 3/12/79 from snowmelt at top_,.South;Ta_ir N
' , "lh ]:it. " ::_'_t.__ ___v,oc,n[.+,n. -,. ",+::_......;i_!':!i_!_':,,,"r :'_ ',_'

.9o _ i!, ,', "" _'+,ii! '_ , i! i:':'lp

_'i[!:_';, '_;;::iii',. "' _'_''

_i!:!iii..• _.:: :_'• '_°

,*. '. i • .,,.:: _;.._' %:

"; %. "._ "I.
1_, ; , *','i *.

*.i: +

1o, ',% +_.+_*"
_,iii .++.

,,i"'.+ "+'_i+++_"

,' 2" +" + .'.,_.?'* *
, : ,+ ,,+ +. ._*

., • ,,%

+,.,t, ,L, .+* .

,' '('a'' ,,.. , +,,:,.','+ ," i'

,,!+q+ ,, : ...
',, '. ._i _.,

%,. _"" ..#'_;_ii",i_'._' '"+

.,' ,,.. ', '°i+!.%

, 1- *o "+ ?.

0 _
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TABLE 3-11

SERIWASTEWATER DISCHARGE ANALYTICAL RESULTS, MARCH 1986 a
iii i Iii i II I __ --- Iii • I ............ "_

-_ POTW User
Parameter Building 16b FTLBb Bioannexc Discharge Limits d

Biochemical Oxygen 16 36 982 N/Ae
Demand (mg/L) .......... -

i ii i,ll
i

Chemical Oxygen 41 38 1,690 NAe
Demand (mg/L) ':_:!!,

Totai Suspended 16 90 58 .,,,'i""i.,N_Ae
Solids (mg/L) ..,,_.... "• :_"| iii

3H (units) 8.4 8.2 6.1 ._,,., ,,,,:. >5.iu
III IIIII ' ',','_l 't l;i_ ;:'T':_ ?.,,

Phenol (mg <0.03 0.04 2.,4 ",',:,,,,_r'...._tAe
.A. IJ.!.l..

ii i L i iiii i _ iiii -lH... _. , i

Cadmium (mg/L) <0.005 <0.005 <_igO:S',,. "_i;:'.. 1.2

........ '......... " "",:; 75• "hl!i':_ ,Chromium (mg/L) <0.01 <0 01 0 1-- "i'.!i!h :i . iii --ii

............ '_::_i{,1 ":::;_;"- . -,.... 0 .,;," 4.5Copper (mg/L) 0.04 0 06_ii:,ili!_r:' l'_f'_''........ '!i '; _ ..'_.-...,._:, ..h ,',

_' "' <_0.01 .........: ',iii:,:-,.....,;:":".......Lead (mg/L) _ <__L,8.:,:.:0,1% ;_, "_:O_ 1 15.0'!I'L.--

Nickel (mg/L) <,0.01 _!i!!i_0.0_;_!_;:,,_:i;.:-0.17 15.0
' _i_17_'":ii!! ' "i:_

Zine(mg/L) 0.04 ":ii'_'.'.%_iii'g,._l_, .' ' 0..52 15.0i,; , ii;iT;i '.;iTiiil, ,i:!F.:.-. i i '
:::o

Source' MDSDD, 1986 ";;'_i",.. ',,:::;'.,. ,.: •

"_. ..% "i"
%,. *.

a Grab samples ,",. "
stream of junction of sanitary andb Sample taken from r_a_holes down

laboratory d rairt'_ystems.ar,_.d,{he settling/neutralization tanks.
Sample take0..fFdm .Bioan'n#.x"sump.

d 24-hour avera'ge,a_d'in._tar_taneous

e N/A = No.t-appli_ais]e ,.,:'.'."'

.'''', , %

..' ._° . , .i"%,,

.,
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Protocols and quality assurance/quality control for the laboratory analyses are

discussed in Section 4.4. The results are presented in Table 3-12; one parameter that

is not presented but which was found at a high concentration in the sample

collected at the Bioannex in December was acetone (14,000 lag/L). None of the

parameters measured has any corresponding POTW user discharge limits, with the

exception of pH (greater than 5.0) and cadmium(I.2 rag/L). Both pH and cadmium

were within POTW user discharge limits.

The values for BOD andTSS in July and December are similar to th.ose.'i.ii_March, as

discussed above, although TSS was considerably lower in the...,B.ioatS"rreX,sump in

December Analysis for volatile organics resulted in undetecta_gife ' ¢:gncenl:r'._tions of

ali parameters except chloroform and methylene chloride. '_'_a_t._,_O:pcentrations

were below detectable limits for the three facilities, !!!,h:..theex_ep.tion of mercury

in the December 1986 sample from Building 16. _thou',_h.,.r!oPOTW user discharge

limits presently exist for mercury, one may b,e.es°_!b!.ishe&.witlnin the next 1 to 2
. ' '_ii!i_ii?!] i!,_'._ii_' "' '

Although no wastewater samples,,,.we'_02:_.-take_'.=;,,,_=:_.,_:;!.ln1987, a wastewater d0scharge

sampling and analysis program _i_s'krb..2_f!'_'ij:,.des'[gnedat the time of the on-site

portion of the Survey (Decembe_r_:'1987'_':,. The program was to include monthly 24-.

hour composite samplin_ at the pd_.wRere the Building 15, 16, and 17 and FTLB.... q_!![
discharges connect with'::_he pVSD system and su.bsequent analysis for a variety of

inorganics, and quarlerly"g:rab."_ampling just downstream of the neutralization

tanks at Buildin_:'._ _ a.ad'.:the F_LB and subsequent analysis for organics.

3.3.4 .'."_i;}i_ndi_gsan_Observations

.,'",;'". "', "c'il',

No.he

3.3.4.2 Cateq 9 r.y__

None
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TABLE 3-12

SERIWASTEWATER DISCHARGE ANALYTICAL RESULTS,
JULY AND DECEMBER 1986a

........ '........ Location I .

Parameter Unit g. 16b FTLBb Bioannexc ,i ld
.... m i i ii

ju_l 1986
_H . @25°C 6.97 7.16 6,88

Total Suspended Solids (TSS) mg/L 27.0 36,0 2520,0

Biochemical Oxygen Demand (BOD) mg/L 11.0 6.0 340.0

Purgeable Compounds (Volatile ug/L ..d NDe ,;_i_Det4:;

Orga ni cs) V;,
,,,,,,_ 15,,oFlammability Lower Explosive Limit °F >150.0 >150.0 "_':.......;:"0° _"41: .P.

' 5 t..

Phenol mg/L <0.05 <;,dt::(_ 1:_ 1_!2"4_°lj:: "t _,'L

Arsenicf mg/L <0.01 _,_: ,,,,.-,_,,,,. <_0.01-- "@i; :'°

Cadmium f rag/L, "_'0.0 _,:i: NAg ,':L:r,, "' "_I';NAg

Total Cyanides mg/L _'0.l_i!i , :i'.i[!i'/_0.05%:: <0.05

Mercury _g/L ,.__0.3 "_ ,,.;,!:[_.:0C.0._ < 0.3
Selenium f mg/L "_.,01 i:i:i;:<0.0"1 <0'01, ,': ',F_

,_,:9,_]. _,,.',4. "_.7 + 30Gross Beta pCi/L '_ "" # . 8.0 38+, ; :..! _ _{ .... _,._J _,., , .,-- -- _

ii iiiii i i ii .;_.I u,i e.,._i;: , ;_ .

December 1986 ,,iiiii[!:,. ,l,_,.,. .,Ij,_;
pH "-- ,@25 _!:L:,. '_i_i(i'i[_,7,.55 7.10 6.78

Total Suspended Solids (TSS) ,, '_ii_gtL "`_:i'!i!::', i_.O 27.0 14.0
Biochemica Oxygen Demand (BOl_,i!::!!",i_!_i_[i!;, '_:_'_32.0 66.0 1290.U

' Purgeable Compounds (Volatile,,. '_'_ii:ii,!_i_i_/L'''`:I'" ..h ..h NDe
Organics) 'V:",. "':;:/.,°%. o

Flammability- Lower Explosive "_.ii'. '_F > 150.0 > 150.0 > 150.0 '
Limit (LEL) ,' '.

'"', ,' ['i., 'Phenol '"' _ "i.":' mg/L <0.05 <0.05 <0.37. _ ,,'

' " mg/L <0.01 <0.01 <0.01Arsenic f .,. . ..._ --
<0.01 <0.01 <_..0,01

Cadmium f ,:,. ;" .,,['.'.. ;.-' m.qlL __ __

" ,, .Total Cya=nides"..:i",'" .: '_:' mg/L <0.05 <0.05 <0.05
""i'' ":' ug/L 5.9 <0.3 <0.3i:i:',i,'"' - -"

Sel_l:_' m!'_ :::-..... "' mg/L <0.01 <_0.01 <0.01
i' p.Ci/L L 9.2 -+7.5 16+ 8.0 24 +21

,,, : _.; ":__':,. ....... ,

,:" " S..o6,_r_:e'Gr_y'_tone Development Consultants, Inc., 1987; SERI, 1987a

",.i:a,:i'" 24-hour composite sample; applicable POTW user discharge limitations included on

b " Table 3-11.' ,.,'.gamp es taken from manholes downstream of junction of sanitary and laboratory
dra n systems and the settling/neutralization tanks.

c Samples taken from Bioannex sump..
d Of the 28 parameters tested, only chloroform (20 i_glL) and methylene chloride (221

_glL) were detected.
e Not Detected.
f These parameters are from Building 16 only.

Not Analyzed.Of the 28 parameters tested, only chloroform (5 ug/L) and methylene chloride (20
_glL) were detected.

3-51



3.3.4.3 Cateqory I1! ,

None

3,3.4.4 Cateqory IV

1. Lack of surface-water characterization. The lack of characterization of surface

water at the SERI facilities precludes an assessment of ambient impacts of past
,.

:.: '!.and present SERIoperations on surface waters. ...... .

There is presently no surface-water quality monitorinc_!?:g(*.any o_'"_he SERI
facilities. Surface-water features at these facilities i_[.ud!_ an,ornamental

',.:; Ji. -' "- .'

pond at the Denver West Office Park and i6tel'mitt_hlt'..streams at the

Permanent Site and WERC. Although there, is n_i::i,n.di._ation"ttnat signiflcan-i

degradation of surface-water quality has _Nrredi:_s a result of past anddi:!_._.. ..; .

,_i_!':i_,:.:.. '_,i;i.'_, ., .'
present SERI operations, there are r_e!ii_:_::.a.:_e:_!;:logupport or refute ti_is

assumption. Potential sources of sur_e-_a'_ei'c_o_tamination are potentially

hazardous unidentified wastes st_i_, a_ii_ih.e#_rmanent site Boneyard and at
,._., ";!..i_'.ii!'.. ::i::11%

Building A-60 at WERC (Secti_:!:_::_:l_ii_'L"_!ii.Finding1), and any hazardous wastes

disposed of at poter, tial in_l_i,vei_a_i_ s'i:_es(Section 4.5,2.3, Finding 1).
v

SEPI does not hav_i'any direct s_!r'face-water point discharges and therefore,

does not requ.ire:'a N'at'ionat"_'F611utant Discharge Elimination System (NPDES)

discharge per_it .,'As a i%st)it, there is no monitoring requirement for NPDES
,, ,. °, :' °.

permit co..mpl'iai6c;ep..u._poses.SERI is required to have, and does have, a permit

for thi_:iba't_.h d'i_arge of the Bioannex sump. Although no monitoring is

requi_;_.d_'im:i::_is..,,permit, SERI is monitoring wastewater discharges from
."i',B_Jildings':_!'l.5, 16, and 17 (combined discharge) and the FTLB and has

,; • r . 'v" I

",.imi6:_itored wastewater discharges from the Bioannex s_mp, Building 16, and

the.FTLBin the past.
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3.4 Hvdroqeoloqv

This section discusses regional geologic conditions, groundwater characteristics,

pollution sources and specific control_, environmental monitorin_ programs, and

the effect SERI operations have on the subsurface environment. Mucll of the

background information is summarized from SERI(1979).

3.4.1 Background Environmental Information
, '!_

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

3.4• 1.1 Regional Geolo_qy_ "'_,.:_:,._,.,.

., ::_, o ,..

SERIis located at three geographically separate facil0taes, as de_c;r_.b.e_._ Sectaon 2.0.
Ali are situated on the eastern flank of the Colorado F,._ont o_"the Rocky

. *: ,p .,., 1_ "_"., '_

Mountains• Underlying the Denver area is a thick sequ_.!n.cel,;of,.sedtmentary rocks

consisting of the Denver, Arapahoe, Laramie, and _b_ Hiii_"i_:g'na_:t.oneFormations:

In the Denver basin, these strata extend to a._p_h..i_._,_bdfft 12,000 feet, where

crystalline Precambrian rocks are encount4ped;i==i:a:_;;;;:;;_:;'the deep aquifers that

supply groundwater to the Denver area'_i:_:T.o•_t_ie,w_l_ these formations gradually
..... .

rise until west of SERI the Front RaEge._l_JIig, h_'_:folded and faulted them• As a
result, the sedimentary strata rise:'sha_p!_:i_n__tJtcrop sporadically as near-vertical

"hogbacks" in a narrow northwest'- q _'idge zone bordering the foothills•
%1. "

au'_ ,°

The Permanent Site is.cfi_ecti[_ south_of the South Table Mountain plateau, a mesa

formed by weakly.."_:)'ns.,gtidat_d_.'i'sedimentary rocks of the Denver Formation

protected by a resis'_a'nt]a_'a l-aye'raround which similar but unprotected rocks have

been erodedi_..-,iIhe '_'esla."stands approximately 500 feet above the rolling

topograph_._i_ati'.__" n,tly, si'opes several miles eastward to the South Platte River. The
indur#tle;_tava"_iln..the'm_,sa top is approximately 30 feet thick, and is classified es a

latite,:ian.'e_trusi_l_' trach, andesite of Paleocene age. The latite is fractured and

promi_te_.t..ly displays columnar jointing with numerous secondary vertical and
horizontal.fractu re;.

The area surrounding the mesa where the Permanent Site is located is subject to

rockfalls and small landslides. The cliffs along the perimeter of the mesa top are the

primary source areas for loose rock. Dislodged boulders generally fall to the lower

slopes and move slowly to the toe by soil creep. Other colluvium is added by

_
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preferential err_ion of the Denver Formation. No recent significant landslide

activity has been noted.

The Denver" West Office Park is located approximately 1 mile east of the Permanent

Site. Subsurface conditions at Denver West are not expected to vary significantly

from those at the Permanent Site.

The closest major fault to the Denver West Office Park and Permanent; Site is the

Golden Fault, about 2 miles west of the Permanent Site, which _spr,esentty inactive.

Historic earthquake activity is low, with most moderate-intensit.y:a.nd Io'w.'qntensity

earthquakes occurring in the mountains to the west, There a°i_e"no,:rmineral"deposits

at SERI that would represent a viable economic resource, a]_la'.6ug_:'historically

aggregate and clay have been mined in the area. ,:i_.. ',. , .., :p '.. 1 %'v"'

The geology of the WERC site is very similar to,_ond'i'ti_ons at'_:t,he Permanent Site and

the Denver West complex. However, the I_iteiiiii_i:_'_tianci fluvial outwash covers

most of the area. This forms a heterclg.eneo_s _m._onsolidated mantle called the

Rocky Flats Alluvium, colluviu m, and, wali_'i:f_! I_ii!_'_¢iu:m.

, ._

The Denver Formation which coh_ains"_he principal regional aquifer, underlies the

lava caprock at the Perm,anent Site",a,nd _lluvium at Denver West Office Park and

....•  deWERC, and consist_ df."..interb.e d claystone, siltstone, sandstone and
.'_, '. :., ,. ,

conglomerate seq.uerlces. lt.i:is._',43'Ofeet thick and is considered to be of upper
_,' .'!- ';.,

Cretaceous a!_e (l_igu,re3q3)... "
..,::.' .......

3.4.1.2 '.:_._teo Io CI'#

Tvvc_'._'and_tone"uhits within the sequence of sedimentary strata described in Section

3.4. i..11_-the Arapahoe and the Laramie (Figure 3-8) -- are also important aquifers in

this secl_ence, in addition to the Denver Formation, described above. The

Arapahoe Formation consists of a claystone with interbedded sandstone lenses near

its base. lt is approximately 450 feet thick; however, the permeable zone (aquifer)

is thin and occurs as interconnected sandstone lenses about 600 feet below SERI.

This u,_,it is underlain by the Laramie Formation, which is up to 600 feet thick. The

upper part of the Laramie Formation is nearly impermeable and consists of several

hundred feet of shale with Iowtransrnissivity. lt is considered an aquiclude since it
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Niobrara Formation 350 9,160

* Aquifers
F._EDROCKSTRATIGRAPHIC SECTION AT THE FIGURE 3-8

SERI PERMANENT SITE
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effectively prevents vertical migration of groundwater between the Arapahoe

Formation and the Laramie-Fox Hills aquifer. The lower part of the Laramie consists

of interbedded sandstone and kaolinite claystone. This unit and the underlying Fox

Hills sandstone are collectively referred to as the Laramie-Fox Hills aquifer, which

lies more than 1,300 feet below SERIand is approximately 100 feet thick.

Groundwater also occurs in a shallow perched flow system in the colluvium and the

upper strata of the Denver Formation at the Office Park and PermanefltSite. This

shallow aquifer underlying SERI is responsive to surface rq,poff:"and rapid

infiltration Since it is recharged by infiltration of incident pr.ecip.itat_'cSn';..perched
• .,'. ii__,., :_:. "..

groundwater levels are highly variable ranging from the .ground!: surface' during' ._', ,.," _'.,.

precipitation events to nearly dry conditions in the sum .m.,er. T_i,g.._'_uif.gr is confined

by a siltstone/shale aquiclude approximately 100 feet I_10w,the's_rface. As a result
'l b. '.j ,

of the Denver Formation's low vertical permeabil,i_y_ an'd._h:et_.bgeneous lithology,'_: ,_, ;. ,_ •

the general infiltration rate and horizontal _w r_t'e..are..'relatively slow, whereas

localized rates in highly fractured areas are,rapi_K.,:"'..,.,:i.:i_:;_:.:,

Most private wells in proximity to the I_e:_neat,si'ie and Denver West Office Park

terminate in the shallow percbed_.a_i!_eR:_'-,.The perched aquifer was used by

residents prior to 1960 as a pota'bt}e.water..source, but since 1960 when the area was

converted to municipal supply, the"shlall6_ wells have been relegated to landscapet•".. :_[!:o'i

irrigation and other 0ofl,potabie..uses. A few shallow wells sporadically run dry
during summer mo.n:];_isanda, numf_er of dug wells have collapsed.

, , o

At the Per,rn_ient"Si_e ,a:6d"the Denver West Office Park, shallow groundwater
.[ ,-' . .

movemen! _/_..i.0.!_:a..!!yaway from the top of South Table Mountain, as it follows local
surface:watei'_iai'fiage channels (Section 3.3)and then trends northeast. Shallow

gr_..u'hdw_ter cbnditions at the Office Park may be affected by the extensive fill

platte.merit and surface restructuring as a result of the site's construction activities.

Deep groundwater flow is also to the northeast toward the zone of regional

discharge along the South Platte River (Figure 2-1).

At the WERC site, groundwater is found primarily in the Laramie-Fox Hills aquif_;

and flows to the east. However, shallow groundwater is found in the Rocky Flats

Alluvium, colluvium, and valley fill alluvium, which flows towards the South Platte

River (Figure 2-4).
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There is one production water well located at WERC in a pumphouse; its reported

depth is 500 feet and effective yield is approximately 30 gallons per minute (gpm).

This well supplies ali process water toWERC. Commercial bottled water is used by

WERC personnel as the principal potable drinking water source.
J

, , /

3.4.2 General_D_,iJ:cri/'ptionof Pollution Sources and Controls
' / ,( , ,4,

3.4.2.1 Sources of Groundwater Pollution .,::,,,,?:\

Although no subsurface contamination is known to .e;_st ,gR SERl,_;"shallow

groundwater is subject to potential contamination by ._a.st a_i_"_t activities at

SERI. The shallow perched aquifer at the Permaner,t'_i_!iiis.,_;he"'_st susceptible to
u _:,-, "i_:: = ',

degradation from spills or releases since this area i',_ a re_:l_ir;_e2_aoint and has rapid

flow conditions, Potential sources of shailow.,.£r0"_!_idwai_[ contamination at SERI
[ii!:!_ii_!:;'.'._!_.,.. ".:,iii!'., ''

may include' ..,. ,_.,...,,.:_::,_:_;.

': ; ": _,:_ ,,% '. i: :P

• the Boneyard northwest, of t'_i_i!f..rLB,iNthe Permanent S!te (Section 4.1);

• the fill in the drainage.Lhann,e[..,_..,..,,_:.n°rtheast of the FTLB (Section 4.5);
,' o

_.":._'. ', _I,

• the fuel oil, _ind. heat t_'ansfer fluid storage tanks at the FTLB (Section
4.2.1.5),;..!;iii:': ':':;ii."'.,,". ',:I'_'. ;

'_. f "_.'. .,' °

• th:e2gasoli,r_est',0_gge tanks at WERC;
, ;_t •

',_ , ,,_ ._'

.:•".. _at_hm'_nttanks and neutralization tanks at Building 16 in the Denver

, ,'. ' Wegl_."Office Park, and the Bioannex and FTLB at the Permanent Site

_ '. ,:, (Section 4.2.1.5);

,_ ,

• mishandling of hazardous materials at Building 16 and the FTt.B (Section

• 4.1); and

• sewage holding tanks at WERC (Section 4.2.1.5).
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3,4.2.2 Controls of Groundwater Pollution

Pollution controls at SERI include such administrative and physical methods as

careful handling of chemicals and the use of polyethylene liners irl concrete holding

tanks. Fuel storage tanks are monitored by extrapolating usage figures from known

delivered volume.

Surface-water flow is diverted by drainage canals at the Permaneqt Site and

stormwater sewers at the Denver West Office Complex (Section..,3,_) Waste

chemicals are packaged and shipped off-site for processing and.disp6_at,.(Section

4.1). Hazardous waste and chemical storage/transfer areas ar_.":_o0'tained _n'd have

catchment and neutralization tanks to retain spills and leaks (ge'e_n,L3,:L3.)..

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

3.4.3 Environmental Monitoring Program ,,_,::-,";'":.!!'..':.,; ;,... .,..

3.4.3 .1 Introduction "_,:,"_',_.:__=:_:_,,:_.

networl<i2ii_Onsi_;_g'i.._f'_ight residential wells located
The groundwater monitoring -:_
within '1 mile of the Permanent Sit_:i_i_;i_i]i._d below and depicted in Figure 3-9.

The wells were chosen from 5.0 _ls i'_i't,he area to obtain a representative sample

of groundwater in the area aro_11_d,SE'RI. The first five wells listed are the
,..".. ,.'._

monitoring sites selected,.in, 1982.,...Wgil number 8 was selected in 1983 to replace

well number 2, w.h;!'.C_"isnbLilo,ng:e_"in use. Wells number 6 and 7 are alternate
sampling points. ' " .,.'",'..' . ""'

._;,-,, .,. ", ., .

,,."'-., '"'i,'.i",i.,_:_i_'_;_:Approximately 100 feet

..-"i:"'" i:i: '-._.se: Irrigation
-. ° , ,'

",,: _.ge' Unknown,

".i." Sample Record' 1982 to present

Well number 2. 795 Mclntyre Street

Depth: Approximately 85 feet

Use: Domestic Supply- Abandoned

Age: Unknown

Sample Record: 1982-1983
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Well number 3. 1245 Meadow Sweet Road

Depth Approximately 35 feet

Use' Irrigation

Age' Unknown

Sample Record' 1982 to present

Well number 4. 1541 Alkire Court ,'',

Depth' 40 feet ,.:':.,.., •

Use' Irrigation .,:;:'::". ""':::i'.'".,.

Age 3/30/61 .'_' '' "

Sample Record' 1982 to present .,::_,. :;'.:_;,::.........":,'
°0:ikO'". !.r , "'_:','%,.

".:."!.:."..>,". ,. ",'"
Well number 5. 1490 Nile Street - '-:.i_.,:,,."...::-

Depth' Approximately 110 fee.t.. ';',:::!,,,, "...',,

Use' Irrigation ':'' .......:: ::::"....
I'ii!:!. %:; i!i_ ,_

Age' Prior to 1950 " "_:"'- _L"-

Sample Record' 1982 t res ,:...,.
,, _::::_'!::;.'.::::%

Well number 6. 1290 Nile Street':::'.:,",... '",::::.,.,
% ',

Depth' Approximage[:y. lzi0'feet

Use' ...'.D°t_;i:estic'::;.. Suppl.y '::::>
Ag.ei,ldn kn6Wn ..'",,.'.. , , r °1

Sa_p I.e"j_ecr_rd:"N o ne, alternate _

Well nurn_:_ 7..,'1:,280Or_:'hard Road

'..; ,::'bep:i_. Approximately 28 feet

.:","'" , : '".Ose' Irrigation

i Age' Unknown

..., Sample Record' None, alternate

Well number 8. 1390 Hawthorne Road

Depth' Approximately 30 feet

Use: Irrigation

Age: Prior to 1956

Sample Record: 1983 to present
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Ali the wells are privately owned and, except for well number 4, construction details

and date of installation are unknown. No well logs are available for the monitoring

wells and ali current use is for local irrigation only Sampling and analysis is

performed by outside contractor laboratories. The contractors did not have written

protocols on quality assurance (QA) and quality control (QC) and did not report the

results of routine checks that may have been used.
t

Samplingvvanotob  rv a uring Survey, c   c ipt!Q  ar plir g
methods in the reports submitted to SERIgives only a cursory acc_unt'o£1_e'Qcedures.

The wells are reported to be purged prior to sampling, s_131es/;are re_a'[ned in

bottles pre-filled with preservatives supplied by the lab_a_o_'_;.;i_r_hilled, and

delivered the same day to the laboratory, No field b_.ri_'_:saml3]e..s...arerun and no

field test_ such as pH, conductivity, and temperat_e ar'_!!_eli_e'l_naeclat the point of

collection _,, '. ",

3.4.3.2 Monitorinq Parameters . ,,,,,-.. '._.__.

o_t._ .:.. ,,x:r_ o .

Starting in 1982, semi-annual and dfU_e!_ty_.S:.a,mpl_ngwas performed on the above

wells with analysis for 26 param:e_ersa01cl.,13 parameters, respectively. Since then,

ed: _'d sampling in July 1986 included analysisthe number of parameters has chan#._:,_,
of 12 inorganic paramet_'_s,Msed as.indi'cators of contamination and 8 parameters in

December 1986, ._i_'h in:c.'j'_de_""selected volatile organic compounds (VOCs)
• (Table 3-13). No e_iro.(l'.mentaF_amples are collected at WERC.

...-:._,_.."" i
,"i _:,_'"" "' ', ', "_i. ,'

Tl_e_"isi:C.urreih._y no evidence that groundwater is contaminated off-site since• •

shailc__.wells in the _ ..nver Formation within a 1-mile radius of the. Permanent Site

show eith.er background levels of various potential contaminants or no detectable

concentrations (Greystone Development Consultants, Inc., 1987). The local shallow

groundwater is slightly alkaline and is similar to the regional groundwater found

along the entire Front Range with respect todissolvedconstituents. No anomalous

values were indicated by the analytical resu ts, However, this does not preclude the
_

possible contamination of the local shallo_ groundwater system directly under the
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TABLE 3.13
i

SERIGROUNDWATER SAMPLING PARAME'FERS
,.,,, , .,, - -: iiiii ii .... :

Parameter July 1986 December 1986
- " .... i:'--'-::2"_"_]1 Ii '11111I IIq I IIIIII - "

Total Dissolved Solids (TDS) * --
,,....... : : _.:: ..... : ....... ::.:: ..................... -- ,, --_:

Mercury * ..-

Nitrate • *
................ _':'': .... :: ..... i 11 'I -- I III I

Selen i um * -- _ ",

Chloride * "'_"_...."-'.o, ,

............. [IIL, L. :::_ _ 1:1 :: t I _ JJ_--:::_ - [': ] IHll , I I - Y I'll "-'-1 ..... [ i_1

Fluoride *

Sulfate * " ' '" * '.".- ,' ,°".,-T ';o

Turbidity * '" .". ' '', _ ', '14 - ,

.......... iu i i . _ llnl ,:.,:%, , ,_

pH *" '' '" *
_.._.__Z:ZZLJtL___ . I I i i ii iii ii i i _,,lm_;_eall.lLiL2::- ''_ *Radium-226 ,-:,.,.. ,,_.:, o

q:_ .. ;., _. _ .,,_
l ,,,,,_ : -- ", ,' :l, _, L _ "_' " " ' -

ll , ,,,, ° .,".... : . v , ,,,, '-G .,. _' _...:,_i _:,:.:: b., *ross Ihap ..... .,-, ..,,_,,

Gross beta :i
m; _ .

usp"ena"ed (T'SS:)'/':'',..................T-'_a" S Solids ii, ._-'-::, _:i':. •
_ . : ,, , , I" : .,, ......

i i i

Purgeable Compounds ':_".,. _:._._.'<':;;':_:" -- *
(volatile organics) ". "'. '

___2"__ ..... IIII I __: . :- _ r :Z .... _.I*_ '',i _, i, t ...................

Source _,_R1,198 a,. ':'
• ., , ,

• Analyzed ,'" ... '
-- Not An:a.l.y.zed:.. "..'

'r' .'° ," i_, o,

.... , %

, ,

0

.,
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Permanent Site, since the wells used during the monitoring program are distant

from the site and may not reflect local groundwater quality or conditions.

3.4.4 Findings and Observations

3.4.4.1 Cateqory I

None ,",
q:!,,:, ,

3.4.4.2 Cateqo rg II ":'" '". "_':.[i'?',.
." ._ !_: i" "_._ 's 'I

",_:i_.,.iii,_/_. _. ,.IM0 n e
.* :,;t_

3.4.4.3 Ca.teclory III .-_.

,";_* • "_ ii!!; ' , ",_'_.

',ili '_

Cate q .......... ;:.,,3,4.4.4 o ry IV '_:_"'_',, ,_:,._,
.'_:,_,. , ,.._:, . 'ii %

"i:' "" L :_,'.:,iii',"_,;i,_',!. ",,"

= 1. Ineffective qroundwater m,bnit&'_}'ngproqram. The current groundwater

monitoring program is ineffe_i'Ve, i_ identifying the Permanent Site's impacts
_,:."i", _i:'._ _

on groundwater clu'ality. .;. "
" ; 0°? . _,

" ", ': i"

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

Groundwat'ef:da,ta.._.urre_ly collected by SERI are reported in the Annual Site

Environ.._ent {.i 6 '!' As stated in the 1986 Annual Site Environmental

Repai_:(S.:_eil, 1987a'i, the current monitoring well network was designed to
- .inc-luci_':i_mi_]_'s:__htativeupgradient and downgradient wells for monitoring.

,." .:"Bu_ the W_I network is remote from the sites that it was designed to monitor

'"._.ilgure 3-9). The water quality of the wells may be compromised by local, ,

e'Ve)ts unrelated to the SERI complex, since ali the wells are shallow and are

_,, responsive to localized recharge and potential off-site pollution sources. None

" of the monitoring wells could be expected to intercept a credible spill or

chronic leak from the SERI complex since their remote location and shallow

construction could allow a contaminant to circumvent the well point or
I

become diluted before the plume front reached the well point. Additionally,

- no well logs are available for the monitoring wells and specific constructior,
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details and dates of completion are not known, making it difficult to interpret

results .oi: analysis on water quality or physical, characteristics such as ,;ite-

specific flow direction and rate.

Contrary to what is indicated irl the environmental morlitoring report, no

upgradient, wells are sampled since shallow, local groundwater flow at SERI

originates from South Table Mountain and no wells are located in this area.

Shallow upgradient wells would need to be located on the mesa slope to

reflect backgrourld conditions at the Permanent Site. . ,
,'*,. . •

Additionally, wells have been sampled spe)radically by ,varlou. ce.at;actors
,'i '"g
, ! , ,. ,

using differerlt sampling methodologies and possibly._..d_.f[,!_!,,::nt,laboratory
procedures, makirlg data correlation difficult, "]t],dte .wer_i,!h.q wr[tterl QA/QC

procedures for sarnpling and analysis of ground_'a:l_er::a.t_d"elqain of custodyJ

was not documented prior to 1987 l:hereby_.o,p -".....";ro'm_,_lng'"the validity of data

obtained prior to ttnat time. Ouri._ii_;/::f_.i:_'ij['_lil_g',"'parameters sucll as
temperature, pH, and conductivity, w:_i'ir..t,_i.lla,½"plFci_i_teinforrnation indicating

1 ', :'h ',,

possible anomalies if subsequenl_i'fa,b.o'f'a'.t#ry":_._easurements are signiiicantly

different from field parard_<e,_s" _' "_"•,i.!i:w.ere.::'not measured. Since 1987,

groundwater-related QA/4:_:C.i'I_.f_h"_i:ii._'n has been specified by SERI in

contracts in a cursory fashiofi,,",Ho_,._ver, contractor deliverables to SERI have

not included QA/Q.#4..inforrrlati6_!:[;_ rnaking an accurate interpretation of the
• '% .e,

data quality diff, i_ult[,:,'::,.. ,..-!,_'
., .." ., '.." .'

.' ., ',

_ f .' ,

Despite the n_ff, e_i v,ei]ess of tlne current groundwater monitoring program,

the co)iedti_e r_e#t.td'ring network is histor c.ally indicative of shallow water
quali:W.",,_._v,_r,.a,..large..., area and ttlerefore establishes background shallow
,, ..... , ', _'

..i',gro.0,.ndWa"_.e,rquality on a regional basis only -
• , .

, '.',
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SERI currently possesses a U,S, Environmen',al Protection Agency (EPA) small-

quantity gerlerator (SQG) identification number giving the address of the Denver

West Office Park.
J

Ali hazardous waste generated at SERI is handled by the Envirorlmental, Safety, and

Health (ES&H) Group. However, no documentation exists at SERI completely

describing the procedures by which hazardous waste, once generated, is stored and

prepared for off-siteshipment. Some hazardous waste handling procedures have

been docurner_ted in Section VII-B of the SERI Erlvironmental Safe:ty'-a'hd Health

Manual. However, these procedures have not been updated since,J.u, n'__7.),981, and ,
Federal regulations addressing this subject have evolved c'od',s}_e*t;i_biysin_i: thal:

date. The following four topics are among those addressed i_.i._t_'_,-rlq:a:.n_aland are

• ." i _,, ..._. ,,discussed below with regard to their implementatior_,:a_:obserVeld,,by the Surve._

team' waste classification, waste containers, remo,val of'chem.L¢a[ waste containers

from the laboratory, and waste disposal. . ", ,.. *, , w

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

'. "% "'..e

Waste Classification ,_, ',.L,• .% 'i ", ', -

The waste classification procedure 'a,t _ERl:'.]:s:;Inte_ded to help identify and classify%:ft:.. /i .L.. ,

hazardous waste into a few gen_r,:a,,ca:t,eg.o?ies, The procedure states that chemical

wastes are to be segregated into"_6_l,ec'{a'ble and noncollectable materials. The

noncollectable chemical _asltes, whJ.ctl'"are to be disposed of down the laboratory
drains at the point_"_f ge'he'l_ati_:n;"are identified by the following eight broad

&

:_'" .'.Glycbl.}.,.

",e,.i'i..'" Esters
i

e"' "-.Ketones....
• Cau:;tics

• Most Aqueous Solutions

e Dilute Mineral Acids
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SERI currently possesses a U.S. Environmental Protection Agency (EPA) small..

quantity ge_etator (SQG) identification number giving the address of the Denver

West Office Park.

Ali hazardous waste generated at SERI is handled by the Environmental, Safety, and

Health (ES&H) Group. However, no documentation exists at SERI completely

describing the procedures by which hazardous waste, once generated, is stored and

prepared foroff..site shipment. Some hazardous waste handling procedures have

been documented in Section VII-B of the SERI Environmental SafeLyahd Health

Manual. However, these procedures have not been updated since,J.u,ne1_.).981, and

Federal regulations addressing this subject have evolved c'oQs_de'rably sin_e that

date. The following four topics are among those addressed in.._t_e,-r_an_al and are

discussed below with regard to their implementation.::a_"e_bser_/ed, by the Survey

team' waste, classification waste containers, removal of"_heff_.ical waste containers
, , 0 . - , ..,,"

from the laboratory and waste disposal "".:"'- '" ':

._° '; , " •, I

", , "',.
, . .Waste Classification ,_

• , ",% .

....The waste classification procedure _,,ERl":;s.]_.te'ddedto help identify and classify
hazardous waste into a few gener.a{cat.egc_'rie_i The procedure states that chemical

%. '. ", . '.

wastes are to be segregated into c0ti,ecte_ble and noncollectable materials. The

noncollectable chemical _astes, whj.ch'"are to be disposed of down the laboratory

drains at the point_."_f genet_ation-;"are identified by the following eight broad
,'i ."' % , 'F'. _"

categories ' ,:,.,' ..'"'-" ..
• , ,*

". P i' ,"" I_'

'. ,, ,. , ,.
• °. •

. . '_.
, ° ,

_ , . -_.

".o. .""Esters

o. Ketones

Caustics

• Most Aqueous Solutions

• Dilute Mineral Acids
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The given list of collectable wastes, though only a partial list, is more specific but

overlaps substantially the list of broad categories identified as noncollectable (Table

4-1).

The laboratories typically have Safe Operating Procedures (SOPs) that do not

address waste disposal except to mention that hazardous waste is to be placed in

the available waste containers. SOPstypically do not address waste classification or

identification. In other cases, laboratories are operating withoutap#_oved SOPs.J

Nearly ali laboratories in Building 16 at the Denver West Office Park_an_l in the FTLB

at the Permanent Site are currently using solid and liquid cherrJ[c:alsw'hi"_b, when
" i_J _' t • '

disposed of, would be a hazardous waste. Laboratories 103,.1'_.0, 2,i_6,218, #68, 369,

and 454 in Building 16 perform research involving the .u_,eof:f.:_'_'_"gase_, including

arsine, diborane, germanium tetrahydride, phosphine,:a_d' e:_i_,ump" """ _i_an oil used in

operating the gas containment systems for these {ja,ses _'¢e_ie_."contaminated and

may be a hazardous waste. A partial listing o,_:t.h,es'#!iiibbora{,eriesand the chemicals

they use is presented in Table 4-2. WERC and {_h_.:r_ma&der of the buildings at the

Denver West Office Park and the Perm:aj_e_f_{_,$it_:#s,echemical substances in only

extremely small quantities and are r_.t c'u_'eatl_{j'enerating hazardous wa:tes.

In laboratories where liquid haza_.d..ou'_,:_aste is generated, two hazardous waste

satellite accumulation co.atainers ar&,..ty,pically used for the collectable wastes. The

accumulation contaipers.are mar.Ked either "AQUEOUS WASTE" or "ORGANIC

WASTE" and are,..m;a:rk'ed..,.w:ltfi.t_i'e'laboratory... nurnber where they are kept. In some
cases, a plastic c6h.{ajPie_ is..u.sect.to accumulate organic waste and no distinction is

, "t •. ";" b'° "' "

made betw'.e_":halo.'g_.0a'{ed and nonhalogenated organic solvents. Other

hazardou_,i._a.s_:#s,:,Lncludlng other hazardous liquid wastes and hazardous waste

soil.ds_:_,)_atar4!g.en'erated in the laboratories may be collected separately from the

aq_e.ou_,.and o'njanic waste; however, this separation is decided by the Laboratory

Supe_isor without specific written guidance, and the ES&H Group is involved in this

decision"e'nly when so requested by the Laboratory Supervisor.

Waste Containers

The Safety Policy/Procedure for waste disposal requires that three separate,
standardized containers be used for the satellite accumulation of hazardous wastes

at each point of generations. The three containers are to be clearly labeled (black
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TABLE 4-1

COLLECTABLE CHEMICAL, WASTES AT SERIACCORDING TO SAFETY
POLICY/PROCEDURE VII-B

= iiii i ill i iiii i i iii ii i - m - _ I i

Waste Type Waste Description
, Lllll ii II I I I I III, .i IIIII Illlll I I I1'1 IIIII _

General classes of collectable Flammable liquids
chemical waste Carcinogenic substances

Concentrated mineral acids
(i.e,, concentrated nitric a_d
sulfuric acid) "

Aqueous solutions conta!mrlg heavy
metals ......., ',

Heavy metals (i.e., !,_r_u.ry) ".",
Any radioactive m.;_.terial" ","
Stable isotopes '".i",:",,-.i." -,,,

iii ml III I I II IIIII I • 41 *i _'i ..... :

Specific classes of collectable Aromatic hy_d:ro_ar.bonsi"..
chemicals Aliphatic hyd._o..cab'bor.is"

Cyclic i'i._'dro c_.r.bdn ._",'"
Su bst.it u'te;d,hyd,iqca rbons
H_:I,0cjen-at_d,.hyd roca rbo ns
N_d i'o.'ft[J'oric_at id

,-, E,Ogcel_ra,ted mineral acids
',i"_.Aqu'e,pus.s'olutions of heavy metals

•".,.., '" ,i_kldeh_ydes
i i iii ii1| i . "_[ :11 "ii: t iii i i i

Noncollectable chemicals wh[c,h ,. ;.., Per'chlorates
cannot be disposed of through.'tbe "-,i:. Solutions to media containing
building drainage system ".,.",. " pathological or mutant bacteria

•:i. "-: Peroxidizable chemicals
'. .

iii . i "11," li. i F._111"iii . , ......... iiiii

Source' SERI,.'!,984, .. " .'"

. ",. ," .j .
,. "r' r, ''*.o

, ,, ,.

,.

'i

" ..

,t
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lettering on a yellow field) "HALOGENATED ORGANIC SOLVENT WASTE,"

"NONHALOGENATED ORGANIC SOLVENT WASTE," and "AQUEOUS WASTE." In

addition, special waste chemicals that cannot be placed in one of the above three

containers are to be handled on a case-by-case basis. Finally, waste oil from the

pumps and motors used in the laboratories is to be placed in the original container

and is to be recycled. No distinction is mentioned between nonhazardous waste oil

and hazardous (i.e., contaminated with heavy metals) waste oil.

The procedure also specifies that the two solvent waste conta[i_.ei_s'-,are to be

constructed of metal and the aqueous waste container is toi2be, con_tructed of
" :'. i° , i _ "

polypropylene plastic. "' ....

..,'? !,. '; .,.

Furthermore, each container is required to have a Iog's_;eetlthatis._to be completed

each time waste is placed in the container, stating:_tbe da_:i_:_:t}_'e:i'hdividualusing the

container, the name of the waste,; and its _h:ysi.g,. _i.d,esc?i_Stion, pH, and volume.

Each Iogsheet is to be identified by labora_._ry":fQ'dN::_u_;ber and is to state whether

the corresponding container is for orga,_i:t_O_._aqu_O_Oswaste.

In practice, only two containers, ar_,:._!_,":_:_i_e for "organic waste" and one for

"aqueous waste." The containei;_ia_'e _r:e_uently but not consistently accompanied
"_. "'._ '_v"

by a Iogsheet rolled up aa.d placed O_er the container handle, and the Iogsheet is

often not marked with t__.'taboratO, ry number or the waste container type to which
," ._° '%. ",. .°' ,.'

it belongs. In som_:-(_ases,Idg}he_ts are located in arbitrary locations elsewhere in.' ,° ,.,%°

the laboratory, se_ra'_e .fr.ot_ their corresponding containers. Logsheets for
%° ," ., .

aqueous w_.s_e=conta!.n_.r._,when kept rolled up under the container handle for
.' _,i" ,.' : ",,:'

several nl_l_.tbs,_ha.ye _n some laboratories begun to deteriorate from acid

exp.os.ijr_.su_-h';.that_:'t'hey crumble when they are unrolled.
• ,• . . 0

Mos(...l_boratory Iogsheets and waste containers identify very small amounts of

collectabie chemical waste despite the fact that they are storing substantial

quantities of some chemicals typically associated with hazardous waste generation,

including liter-sized or larger bottles of organic solvents such as benzene, toluene,

methylene chloride, dichloroethane (DCEA), and trichloroethylene (TCE). For

example, Laboratory 387 in Building 16 had not placed any hazardous waste in

either the aqueous or the organic waste containers at the time of the Survey despite

the presence of several gallons of solvents. The presence of these solvents (a solvent
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inventory is shown in Table 4-2) suggests that they would be used and that at least

some measurable quantity of organic waste would be generated. Irl some cases, the

quantity of waste inventoried on the container Iogsheet does not correspond to the

quantity of waste visible irl the container. For example, the organic waste container

in Laboratory 369 in Building 16 contained 1 to 2 liters of waste, but the

corresponding container Iogsheetwas blank.

Since the periods of accumulation between waste collection events are.v.ariable, and

may extend for several months or longer, actual waste generation.r_te_ can only be

grossly approximated. Over several months or years, an a_e'rage rat._...may be
.* J ", • . •

calculated from waste shipment rna,_ifests; however, it is no._plo..s.sible to d'dcument

that the monthly hazardous waste generation rates.._qnsis}eii.t]_/ ial:tbelow the

RCRA small-quantity generator limit of 1,000 kg. T:_fe".t':evel OTi_research activity

fluctuates considerably over time and consequeCrtly tkie"-_c_ug_ waste generation

rate is expected to vary as weil. _" "._- "', i', , w

" I",--_'Z ?. ""

Removal of Chernical Waste Containers..froni..t_he i_a'boratory
, , . ",

' ' ' % ° "; 0• ,. ..
4 ',. . - . •

The waste removal procedure, s'tates.,'th.a_,, t]ne satellite accurnulatior_ waste

containers in the laboratories are..!.O, bei¢..ollected once each week by the Facilities

Management Branch and transpor_'e._l..t0"the SERI chemical waste processing area.

The contents of ali the..ac'cu'mulation.containers belonging in the three standardized ',

groups are then to"l_etransf_rr.e'd":to one of three corresponding 5S-gallon drums.

The procedure spe_:i.fies.-wh.at otective equipment is to be worn and that at least
. r- , .' .,

two staff membersa.ie..td,-be present when the waste is transferred between the

"V .I" ' ."laborator ._aste accu m'ulati on contai ners and the drums.
• .,.

., ,, . , '.
,

In".ipr.'acti.ce,the-_vaste accumulation containers are not collected weekly but at. . ., .

infre'q.U_nt intervals, usually at the request of the Laboratory Supervisor. The waste
accumulation containers in these laboratories, usually 3 to 5 gallons, typically

contain only small amounts of waste, usually 1 liter or less, which has been collected

over periods ranging from less than 1 month to nearly 2 years.

Four factors, including (1) the general lack of control by the Laboratory Supervisors

and the ES&H Group over waste identification and handling, (2) the apparent

discrepancy between the quantity of chemicals used and quantity of collectable
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waste generated, (3) SOPs that do not address specific waste identification and

handling procedures to be used in individual laboratories, and (4) the Safety

Policy/Procedure guidance allowing disposal of hazardous waste down the

laboratory drains, are evidence that an unmeasurable quantity of potentially

hazardous waste is being disposed of in the laboratory drains• Organic and metals

analyses performed on the wastewater effluent from SERI facilities (Section 3.3)

indicated that permissible maximum disposal concentrations stated in 40 CFR Part

261•3(a)(iv)(E) of RCRA were not being exceeded. However, no aGalyses were

performed in 1987 .+' "- '

When the waste accumulation containers in Building 16 are::_i!l.e_t_..d by tl_e ES&H

Group, they are transported from the generation poi,n.ts to":_l_oo_":i'15 in that
°!h_".° i_.. ", '•building,which  ur  ntlybeing a waste

 ccumui tion In in tanc  , i' ,   aa: "ran po tedtoand
at the Permanent Site in Room 104.,'i_n_,.t,,"_:_:_ETL_'i:_.For hazardous wastestored

generated at the Permanent Site, the wasJ;_.co:_aliH:_;;iare transported by truck or
,,°::.%

van over public roads by the ES&H staff_i._o.BLlt_cln_:i_,6. The normal route taken for

this trip uses Denver West Parkwp_y,:..D._O)er _est-Marriott Boulevard, and Cole

Boulevard and is shown in Figure'.4-l?i:.Was_.eS:.t_ypicallyare not generated at WERC.
°'i '% ":. '%

";',"'.% "%1":i.

While the waste accumuJe.tion cont_ers are being transported to Room 115 and

emptied, no extra w asl;e"a_¢_mula.t_on containers are kept in the laboratories for

hazardous waste..¢_lecl;!on"_.b_i'l,"the'-- "'-- original waste accumulation containers are
, ,' , • .

returned. The tu"rG'ar_,dhd..t.ime to have an accumulation container emptied and

returned t.oi.:_'e"tabG'r,a_.'r,_f is approximately 1 week, during which no means for

waste accLi_r#ula_t:t'o_t._savailable in the laboratories.

Ro'o_n 1..t5is a srftall room at one end of the first floor of Building 16 (Figure 4-2). Its

appr6_imate dimensions are 8 feet by 20 feet. The room contains a cabinet that has

an inter_ldrain to control spills and contains two 55-gallon drums. The cabinet

drain empties to a lO0-gallon polyethylene underground storage tank (UST),

reportedly located adjacent to the building (Figure 4-2). The room also contains

two other drums, a table with a pumping apparatus to transfer waste from

accumulation containers to drums, several bags of absorbent material for spills, a

laboratory countertop and sink, a single water-filled fire extinguisher, a steel

shelving unit, and several dozen waste containers of varying sizes and
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configurations. Full containers are mixed with empty containers. Containers may or

may not be marked to identify their contents, and the means of identifying .

containers varies. Some containers have removable labels, others have their

contents hand.written or stenciled directly on the container, and still others are

identified by virtue of being product containers into which their original contents,

now a waste, have been placed. These containers are stored on tile floor around

the perimeter of the room or on the steel shelving unit. A complete, formalQ

inventory of ali the wastes being stored in the room is not maintained _ The room

has no telephone, no emergency action information posted, no er_et:gency internal

alarm, and no floor drain or curbing to control major spills../i'i,i!:i.",.. ""i'.i'i'_:,
0' 4" r' ,"

'. ';,. ., • ,

Once the waste accumulation containers are rece.i_ed "_[_:!:.'ithe"'i80/270-day

accumulation area in Building 16 from either the",,'o.f.f,si:te. P_rManent Site or

elsewhere in the Denver West Office Park the co_e.nts o_'_he'a_ueous and organic

waste accumulation containers are pumped 4:Ptte:21_Y.resl_nding 55-gallon drums
'_,i:i_#:_:_!_.!"!_-,,-i',,

of aqueous and organic waste. At that _:i_e,"{b#"l'0g:_'eets for the accumulation.. ,

containers are clipped to the cabinet':'i'f).wH!i_:_hth_:two drums _:e staged. Only a•. ;. o .

single person is typically present d :ring:i, transfer. After the accumulation

containers have been emptie#_,_ t}_ey"ia'ze"i]'insed in a laboratory sink in the

accumulation area, then stored"'rn"..th'_'-ilfacility until they can be returned to the

laboratory from which t#ey originat_ed.>
','. .,t., •

• , ,. • ,,

In addition to th.e:'i#_cumulati.e'n"containers of aqueous and organic wastes, other

waste containers..i,'_a'_/ ,b'e collected and transported to the 180/270-day
, • i ' •. ", , ,'" "

accumula.tiQa"area. "..Tl_.is"also is usually done at the request of the Laboratory
• ' 4" , , "

Superviso%"TJ_'e_e.co.ntainers include, but are not limited to waste oil contaminated
". ,' " "; ' ";. r"

with"_e&vyme0tals such that it is hazardous (EP toxic), other uncontaminated
...,. ; : - ,

(r_bhhazardou_')"'waste oils, hydrofluoric acid, ethers, mercury, and unidentified

wasl:es'!..Two separate drums for waste oils and hydrofluoric acid, located outside
• 'e

the containment cabinet, are maintained in the 180/270-day accumulation area.

When these wastes are received in the facility, they are transferred to the

appropriate drum. Each of the fou ' different drums in the facility (aqueous waste,

organic waste, waste oil, and hydrofluoric acid) are typically stored until they are

_illed, regardless of how long the drum contents accumulate, even if the

accumulation periods exceed 180 or 270 days, which are the maximum allowable

time periods that a small-quantity generator can accumulate hazardous waste
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according to the RCRA regulations found in 40 CFR Part 262.34. Other identified

wastes are stored in the containers in which theywere received.

' Both hazardous and nonhazardous waste pump oil is received by this facility.

However, only one 55-gallon drum is maintained for centralized storage of waste

oil. This drum is marked "WASTE OIL," but it is not clear whether the drum is

intended for the storage of hazardous or nonhazardous waste oil or a mixture of

both (which would then be hazardous by virtue of its hazardous comp_ent).

Unidentified wastes are also stored in a variety of container_:ii_!,the 1'801270-day

accumulation area. The unidentified wastes include at leas_!,it_@_galion aqueous

and organic waste accumulation containers that w_re. rec'_'_e'di::'lS_i'the facility
without accompanying Iogsheets, other wastes in vari_i_"_elbtain'_ of 1 !iter or less

that were never identified at their generation poiS:%s,and'i;S: m'pi'bottles (250 mL or.

smaller) of hazardous waste already shipped_;_o_f:f,sj_i_i-,,Th_ii'anidentifled wa:;tes are

kept in their original containers and are _'o_ed%'_.a"rb'_tt_ry locations at the storage

facility, either on the floor, on shelv_s'-,ab'_e tl__i_:[aboratory sink in the storage

facility, or on the steel shelving ur_it..b_i_!_,walili!:epposite the laboratory sink. The

unidentified waste containers _y,pical_y_ai_,ert:ot labeled as such. The unidentified

wastes have been stored for a_i,..in _.nite period and no records are kept

concerning their past or,iP.resent dis_tion. Since any unidentifiedwastes must be

analyzed and identif.ie_l tb:ia.llow l_f_per disposal and no analysis is scheduled to be

performed in the,.f,_(ure, th'e:._o_"rl_'ainersare e×pected to remain indefinitely in the

storage faci ity.".,i'_.£bemi_al "analyses of unidentified wastes are performed

occasiona!,!   OpiVow h  : :astestoberemoved romSEri

Besid:e_.R0oom_'%.15in Building 16, hazardous waste is also accumulated in a second

SERl:.loc_tion inl_oom 104 at the southeast corner of the FTLB at the Permanent Site

(Figul'.e:..4-3). This room is an outdoor, covered storage area similar to a loading

dock. 1T4_isfacility receives waste from Building 16 and the FTLB. Convenience

generally dictates where the waste will be stored. Factors such as waste type, waste

quantity, type of container, whether the waste is identified, potential reclamation

of the waste, whether the waste will be recontainerized, and available storage

space, are considered in determir,ing where the waste will be taken.
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The management of this facility is similar to that of the facility in Building 16.

Containers are placed at random locations in the facility, and most containers are

marked in a variety of ways to identify their contents. Some containers are not

marked to identify their contents, and empty containers are interspersed among

full or partially full containers. Mixed among the waste containers in the facility are

: a variety of nonwaste materials, including empty compressed-gas cylinders, a can of

gasoline used for fire prevention demonstrations, and approximately 550 pounc_

of Freon '12and Freon 22 product.._ complete, formal inventory of _lii the wastes

being stored in the room is not maintained. ",-._.
.. . ,

The FTLB hazardous waste accumulation area in Room 104 djf.fers+_r.om the one in

Buitding 16 in that it has a floor drair, and a circumferedtial sP_il.l_on;ca_n,,_entcurb,
although the curb is interrupted to allow dollies and "o'%l_el:iw.he_ed vehicles into

the facility. The facility also is eq,_ipped with a'_4.epho_i_i" :fi_'_extinguisher, and

dry-chemical sprinkler system. The floor drai_]!_o_ _he_.faci!_('yleads to a 500-gallon";, ,,. :,_ .... ,.

concrete U=_ located behind the east wall _-.th@i_ac_iity:(_igure 4-3)

The transfer of waste between acG.0,m.u'la_ianc'Oatainers and drums, if necessary, is

not normally taerformed at _be _F_t_._'fac_:l'ity. Instead, waste accumulation
'. ,.

containers are usually transportecl._._.th'e.iBuilding 16 facility for such transfers. The

procedures followed for'such transp'o_:ation have no't been documehted, and no

records are kept on..th_._..,act iv.i.ty..i %%_:"
• . .,

In addition to .the'a_0_e-_ntioned two primary waste accumulation areas at the

Permanen_::.Si_e'.iandthleP_nver West Office Park, three ether areas are being u._ed

for storag:ei_._._'_'en_:[aii'y haz-_rdous wastes.

_,..',

At: the._ermane'nt site, an outside, uncovered boneyard is located on a filled-in,

graded.area on the steep, southern side of South Table Mountain (Figure 4-4). A

wide va l"i'ety of materials left over from research activities are stored here for

indefinite periods. Potentially hazardo,_s waste materials include approximately10

unlabeled, unidentified containers of liquids varying in size from 1 to 55 gallons,

and approximately 20 unlabeled drums reported to contain calcium carbonate and

sodium nitrate salts, some of which are empty. Other materials are primarily

excessed government property and include scrap wood, metal, building materials,
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and electrical equipment; process equipment including pumps, blowers, piping, and

tanks; and a junked car.

The two other areas being used for storage of potentially hazardous waste are at

WERC (Figure 4-5). At Area 3.1, 24 lead-acid batteries are being stored outside on

pallets, and at Building A-60, a drum labeled "COLD LIQUID WASTE" is being stored

outside on a pallet outside on the south side of the building. In both cases, there
° o_

are no provisions for secondary containment, and the length of tim:e?the wastes

have been stored isunknowr. "'-.._, ,
...._ ,.•

....... . "%

,0 . _•

Waste Disposal •..j.,....._.,
"_::_i,::........:".:'

The Environmental Safety and Health Manual requ_i_.S'::_i_a,t,t_:e' ES&H staff be

 e po  ible finald spo alofali hemical SER t,at the
maximum quan.ity of chemical waste stored_'!a_-:.$E'R_ii!_ata_t one time should nGt

exceed 1,000 gailons (SERI 1984) ,:,_'. _::::i,:_.""::_:-.%:''t • "_::.:_:. .

Hazardous waste stored at the B_ilclin¢_iil:6 a_'_ FTLB 180/270-day accumulation

_te._is-posaJ,by two separate contractors. In 1985areas is removed from SERI foro:ff:.s ._' "_' " " _'"

and 1986, the quantities of hazarei_us"_aste generated at SERIand disposed of by

these two contractors w_re 7,717 kg'a_il_ 1,142 ko respectively (SERI, 1986a; 1987a).
'° "°. •_.

i .. _ . . o

The _rimary coht!a_tor usecl"":f_'r off-site hazardous waste transportation and
dispo _.al is Roll ns"E_vii;.Ohn3.e_tal Services, Inc. which disposes of the vast majority of

• -I.,. ". i' .'" . I

hazardous,._a_,e!gene'ra.tecl at Building 16 and the FTLB. Shipments of hazardous
waste are"d:i_p_._ed, of"'10y Rollins at an approximate frequency of twice per year

•.. :i, "'.,,,.,_-',.

(SERt;i:i:§87b):.."T.he timing of visits by Rollins to pick up a shipment o; hazardous
' i" ' • ' "

w_s_e [s:.determi'ned by factors external to SERI. Visits are scheduled in accordance

with't_ese of other small-quantity generators in the Golden, Colorado, area in

order to'_hare waste shipping costs. Since the timing of the visits is beyond the

contrel of SERIand a complete, accurate inventory of wastes is.qot maintained, SERI

cannot easily determine whether either its own 1,000-gallon maximum storage lir_it

or the RCRA small-quantity generator 6,000-kg maximum limit has been exceeded.

The ES&H Group does not perform most of the activities associated with preparing

the waste for shipment• SERIemployees inventory the wastes on the EPA hazardous
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waste manifests that accompany the shipments; however, Rollins personnel

perform the container labeling, sorting, and labpacking or other

recontainerization. Rollins removes hazardous waste from both the Building 16,

Room 115, and the FTLB, Room 104, 180/270-day accumulation areas.

Wastes shipped by Rollins are dispose.d of or treated in one of two Rollins RCRA-

permitted treatment, storage, and disposal (TSD) facilities, both of which are over

200 miles from SERI ]'he segregation of wastes between the tw_i::facilities is• _ ::,,

performed at SERI by Rollins personnel The majority Of wastes are_is_sed of at a

landfill in Baton Rouge, Louisiana' incinerable wastes are treat_ii.n aniO'_neratorl ,, .ihi _iii:i_ ,q. ".

in Deer Park Texas. The combined volumes of these shi'l_;_e_f_ _have a'veraged

approximately 40 drums per year. ._'_,_,. .,j_:,.
._ii!_"__:ii",_,, ".,.:.

The second contractor relied on for hazardous w_li_:..edis__Saits_i'_he Oil and Solvent

Process Company (OSCO). SERIdisposes of waste, o=_i{_i:witl_:!iiOSCO.OSCO operates a

RCRA-licensed storage and treatment f_cjla!_,ii_i_'ca_i_il, in Henderson, Colorado,
approximately 20 miles northeast of S£.BIY_mce:ii_he facility is located within 200

miles of SERI, onl'_/ a 180-day _r, um_![a.tioi_ii_'-period is allowed for the wastes

disposed of througt, OSCO. _Ri i_i......... ::_ erform the manifesting and any

recontainerization of waste asso_:_'t_ed"'_i_hthese shipments. However, SERI has no"_ i: "._ '_' ""

documented procedure_.describing':_..W..J_at activities are to be performed by SERI

personnel in connect ion"W:__.hthe s_:,shipments. After leaving SERi, the waste is first

received by the R.¢l_-perniit_e'al-'OSCO TSD facility. Only after OSCO receives the., _. ,_ ',_ ,_.

waste is it determ_n_d.'how, tl_e waste will ultimately be managed. Some of the

waste, once'i_ie'aned_il,;Ls":i_:-°ceptable for sale as supplementary boiler fuel. The

remainde_ii!_s,d_,_o._.ed_f in one of two RCRA-permitted hazardous waste disposal
land.fill_i_ Wiea Covine, California, and Kettlemen Hills, California.

Non_:_l_ectable Chemical Wastes
• , ',,

As stated earlier, an unmeasured volume of potentially hazardous waste is disposed

of in the laboratory drains at Building 16 and the FTLB. In addition, a photographic

laboratory located on the first floor of Building 15 is known to be disposing of

chemical substances down the drain. In ali three buildings, the flow from the

laboratory drains eventually enters the public sanitary sewer system. However, ali

three buildings process the waste through either neutralization or
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neutralization/settling systems before allowing it to enter the sewer (Figures 2-2

and 4-3).

Building 16 and the FTLB both have systems similar to each other. Each system

receives discharges from the laboratory drains only, which travel in corrosion-

resistant glass piping to a settling tank. The overflow from the settling tank passes

through a limestone-filled neutralization tank. Fist-sized cobbles of limestone are

used in the tanks. Overflow from this tank enters tile sanitary sewer. T,__"etwo tanks

adjacent to Building 16 are underground (i.e., they are USTs) and._.ere _,nst.alled in

June 1978, have a capacity of 1200 gallons are covered,.<al=e, con_s;tr'L{ctedof

concrete and the neutralization tank is reportedly lined wi'_h:ia p:Qiyethylene-type

material. Those in the FTLB are in the basement aLJove.,tbe fl_or,.'.i'i.e:;:tl-ley are not

USTs) and were installed in 1983 have a capacity of 3:,50gatlons,"are covered arid
' " 'ii". .i ' "-. '

are constructed of a fiberglass-reinforced plas_:ir<type.."m.al_d'al. Since neither

system has any control over the type, voI__nle,,or..flo_i'l, ateia!_:,waste passing through
. '": _.i;_.,__"" "

it, thedegree of settling and neutralization to_.wkirch..tl3:ewaste is subjected is not

controlled. SERI has no procedures for"c,ontr.'ol.lin'g_i!oqaintaining, or measuring t.he

performance of these two treatment syst,e_ms,"#o:,,itcannot be determined whether
°'i ' ' "k, - "_ ", '_. "_"

the waste entering these syster0s.is e.f.fec,ti'v@ti_:,treated before entering the sanitary
.,, '- '. ", %, .

sewer. ", .. "_'.
, • .

• ,
,o

The neutralization tan ks'at..BuildiQg 16 and the FTLB were recharged with fresh

limestone in 1987o:'::i-Thecon$_e'r_'_-"0fthe settling tanks have never been removed.

The waste limest.otq_".i,rl the neutralization tanks was removed by an outside

contractor,.t_e_w_,omei'Gof_:_ruction Company of Golden Colorado. The waste was
.,' ,. ', : '., ,.'

not chem'ic,_l.l#.ah4_lyze_l to determine its hazardous charactelistics, but was mixed

with.,is0_il.,,in"ail.6.'l":(_oil to waste) ratio and disposed of by the contractor as a

no.n.f{aza_dous so'lid waste in the Jefferson County Solid Waste Landfill. =
, . ..

The syste4"hin Building 15 is located in the first floor stairwell closet on the east side

of the building (Figure 2-2). lt was identified to the Survey as consisting ofasingle

160-gallon polyethylene neutralization tank filled with fist-sized limestone cobbles

(Figure 2-2). This system receives waste from only the floor and sink drains in the
_

two-room photo laboratory in Building 15. As with the other treatment systems, no

control is exerted over the volume or flowrate of waste passing through the system,

so the degree to which the waste is neutralized is not controlled; however, the
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wastes are limited to photo developers, fixers, activators, and various chemicals

associated with photoprocessing. These chemicals are very dilute and may not be

hazardous when disposed of down the drain; however, the dilution and volume of

waste entering the system are not measured.

The primary hazardous component of the waste is ionized silver, which may

precipitate and settle in the tank. Also of concern is ionized chromium, which also

may precipitate and settle in the tank', however, the quantity of chro_..ium., used in

the laboratory, though unmeasured is substantially less than the et_i_fiti,ty of silver.

Such a mixture of precipitates would fall under the definiti.o,_df, a ct_a_acteristic

toxic hazardous waste if eittler the silver or the chromium _ce,_r_tion is greater

than 5.0 mg/L using the EPtoxicity test. .,::',. .._..

'. °,o J_ ,

SERIhas no procedure for controlling maintaini_, or r_ea_uhh'g the performancel _ . ,. ...!,

of the treatment system in Building 15, so i_!i:_a_:_:_.ilbe°_/'etermined whether the

wasce entering this system is effectively tr_atect'_ef'6i_;i_htering the sanitary sewer.'i:: /':. ,'.i _ °,

The limestone contents of the Build_i_g :J_Si_iitadk.:_ii:laavebeen removed twice on

unspecified dates since it was instatlecl: _:!':-197_g:::byan off-site contractor hired by

• '_.:,:i::i!, _::;,, the office complex, lt is notDenver West Management, th_:_ompa_y4,hat_Tnanages

known whether the waste limesto.i_e v_a_..analyzed by the contractor and properly

disposed of if it was determined to 5'_iilbazardous.

.' _ .. : ° °°'

In addition to tbe'i':!i_boratot_/'_ains, noncoltectable potentially hazardous waste

from spills may. ais611e_ter.tl'[e fioor drains in the FTLB. However, flow from the floor

drains doe s:'.n'c_i'pass"t_r..o'Q'ghthe settling/neutralization system in the FTLB and is
":_" i_,h...a di utionrouted al_ehgi'::_ ny i directly to the sanitary sewer. Except for the. , _. %'° :: , • ,_. , ._, ,"

Bui.ld_ng'.l 5 15hi0.tolaboratory, there are no other floor drains in Buildings 15 and 16.
,. ,," , : ",..'.

Anoth.er source of noncollectable chemical waste is in Laboratory 131, a high bay in

the FTL_:" This laboratory does research in liquid fuels distillation from wood pulp.

One of the by-products of this research isa heavy oil which coats the inside of one of

the process vessels. At irregular intervals (every 1 to 4 months), the reactor vessel is

rinsed out with acetone, generating a variable quantity, generally 5 to 12 gallons, of

a potentially hazardous waste liquid containing acetone and the polycyclic aromatic

hydrocarbons (e.g., anthracene, chrysene, fluorene) that are expected to be found

in the heavy oil. This liquid is disposed of by incineration in a flare in the high bay.
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This flare also has several uses in the research project for testing the combustion

properties of various fuels. The flare has controls on its feed, combustion air, and

temperature, but it has no pollution control device on its effluent; however, the

flare effluent isanalyzed for its composition. This disposal technique may or may

not be considered oper .burning. of hazardous waste depending on various

interpretations of RCRA regulations, However, no clear violation of RCRA

regulations has been identified by the Survey irl connection with the flare.

°
.-4, '.

In general documentation relating to many of the activities s'ur,r,b'ui_d.ing.the

handling of hazardous waste at SERI either is not available or,:_oes.---not eiis,t. This
" ,." ." i '; '°'

' ' _ ' hdocumentation includes descriptive information and procedures,_n.,t e"following

e j

• j

, the transpcrt of hazardous waste off- :ii be-iW:{n" iSepermanent Site.
.... '.:: .. ,.

and the Denver West Office Pa_k; ,, ;........ .: .,.'

i!".. " "" "'"' ' 'Pi

• the handling of hazardous:,'@aste."hl I':abioratories wtnen accumulation
,, : :. B '::: ',

containers are t tno preset;l" ;. ':: "! "' "::".,.

• '° ,', ' ' 4 %'
',, ., '. %,

• the segregation of hazar_Qus a.tld nonhazardous waste pump oils;
%:. 'l

. •

• the manage:meh't.:mf u n.i.d.?_ntified hazardous wastes;
..:'j.," ',..,. ,.

• the stoialge",o{ hakardous waste in any of the 180/270-day accunqulation

.a]r,e'asl ', : . • %.'

...i_"..".the.s_cifications of Room 115 in Building 16, Room 104 in the FTLB, and
• • . ',

': i"i .".i..'the Solvent Waste Storage Room in Building 8806 as 180/270-day
. , hazardous waste accumulation areas; and

, .

• the preparation of hazardous waste for off-site shipment.
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4.1.1.2 Mixed Radioactive and Hazardous Waste

SERI does not currently generate_ store, treat, or dispose of any mixed radioactive

and hazardous waste. Its past activities also have not dealt with this waste type. No

formal procedures exist at SERIto identify or manage this type of waste.

4.1.1.3 Radioactive Waste

'I '°,

Radioactive waste is generated at SERI in minute quantities. Only,:_n'es_ipment of

radioactive waste has ever been shipped from SERI.This shipmen_:bccuireclin March
,' a i,: .f

1987 and contained 0.1975 microcurie of solid and I,qu.d radi_a.#_:C_emater,als in a

volume of 23.5 cubic feet. The disposal was handled,_,y RA:_iR_i_d_tries, Inc., a

licensed radioactive waste transporter, and final dis'lS_aiiwas at,.'-the commercial",;.. _ ',,.

low-level radioactive waste burial facility in BeaI't.y, Neva:da"(.SERi 1987b) RAMP
":,i i::_,. , 'i ,", ' "

also volume-reduces and solidifies the liq_i_,_,,r.act[_.activ.@',wastes at its licensed
processing facility in Colorado prior to d:lsposa!l,,"'Wa_tes for this shipment were

accumulated in the hazardous waste a_um_i_a,t, io_._,ea in Room 115 in Buildin9 16.
iI i_;:,. '":i. ", "_':"

q" _i',,. , ,',.:', ",_°

Since that shipment, only m aute..qua:_t'd:Jes of radioactive waste have been
":i:'., _.". ' "_

generated at SERI. The two labei'a.toid_es, currently handling radioactive materials
"i ",._ '"_,"

and therefore generating radioactivei_aste are Laboratory 288 in Buildino 16 at the, , _

Denver West Office .p.ark"a.hd Lab_.t;atory 206 in the FTLB at the Permanent Site. In
Laboratory 288 .i.ni.."Buildih_.,,.,{6i unspecified wastes contaminated with 0.4

microcuries of tr'i'ti_!_.m'!:'af_d._ulf'ur-35are stored individually in two dated, 2-gallon

sealed cor, ta_ers in".a!.c_al_'if_'etbeneath a sink. The containers were dated 1985. In

Laborato'ry':.2.064_,_ the""FTI.B, unspecified waste contaminated with carbon-14 is

stored:fn..a cO ieci':":_ allon bucket on the floor next to the hood in the southeast

co}n:_r..,It.'is not'khown why the radioactive.waste dated 1985 in Laboratory 288 was

not"d!sposed of in the March 1987 off-site shipment of radioactive waste.

Informa_d'on identifying the materials stored in Laboratory 206 as either waste or

nonwaste was not available to the Survey team.

Laboratory 206 also has a refrigerator used for storage of radioactive materials. The

refrigerator contained several dozen variously sized vials, some of which were

labeled as radioactive. Not ali containers had specific isotopes identified on their

labels. A two-page inventory sheet on the refrigerator door is dated 1983 and 1984.
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Isotopes listed on the inventory sheet include microcurie quantities of tritium,

cai,'bon-14, phosphorus-32, and suifur-35. The radioactive materials in the

refrigerator are not positively identified as either waste or nonwaste materials.

However, since the half-.lives of phosphorus-32 and sulfur-35 are relatively short

(14.3 and 88 days, respectively) compared to the tirne for which they have been

stored (Iol!ger than 3 years), it is po ssibJe that the materials are no longer useful and

are actually waste. Among the materials stored here are liquid scintillation

solutions containirlg carbon-14 and sulfur-35 generated at a scintilla:iion.. coui_ter

located irl Laboratory 217 irl the FTLB. SERIcurrently uses and ha_.Qsed,,since 1981

only nonhazardous biodegradable scintillatiorl solutions...",T]_. _ etti'ahol-based

solutions contain varying concentrations of sodium acetat, ei. H.ydr{-_,c.hloricacid and
"L , ." ". "-, #

pseudocumene SERI ,'eported that hazardous-solvent.,based"s_i'ntii/atic)n solutions

(e.g., toluene, xylene)have never been used. ,..:.. ' ..,"- _.,.:
. ', . .-. ''.

'" "'"'i" :'i' " "
• ,

Historically, in 1985 SERI used the follow:ing.:f_;ve .ii.o_o,pes.._:nits research activities'
'_.. _,,i: _::"';" ' I..

tritium, carbon-14, phosphorus-32, sulfur_-5!a'n.d..jeidm_1.. 31 (SERI, t986a). In 1986,

only tritium, carbon--14., phospt_orus<]'2,, anict..sul._;or-35 were used at SERI (SERI;

1987a). In both cases, only microcqyie..q"uq._t,j.ties.::iafisotopes were used.
' . ' ,!!:., .'_

,_ '., -, ,. ,,.,,_ ",,,

tn the two above-mentioned ia_.e[al:'b:l_ies,wastes are stored at their points of

generation until the ES.&H Group _o_l!acts them at the request of the Laboratory

Supervisor. The lab.or,aio_.y..SOPs.,do not address the time and quantity limits for
... j, . ,. ,' ,"

storage of radioac,_i_e...waste..in.'...tl_elaboratories or any details associated with the
handling of radioa_ive"was_ ('e.g., containerization, labeling).

. , •

SERI has ' c_'cu_ent.ed i'ts procedures for the management of radioactive wastes in

Sec.t.i'_nXIV o_ilt.b.eEnvironmental Safety and Health Manual.
,' , , ". ',

'. ..
..

4.1. i:4':. Nonhazardous Waste
, .'_

The nonhazardous wastes at the Permanent Site, the Denver West Office Complex,

and WERC include office waste (e.g., paper and cardboard) and wastes generated in

the laboratories. The laboratory wastes include waste paper, plastiC, rubber,

glassware, and laboratory equipment, some of which may be contaminated with

nonhazardous and hazardous chemical _,in trace concentrations.
i
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Also, at the Bioannex (Building 8606) at the Permanent Site;several cubic yards of

nonhazardous acid-digested aspen wood chips are generated at irregular,

infrequent intervals as part of a biomass research project.

Various nonhazardous biological wastes also are generated at SERI. These wastes

are generated in various laboratories, but research involving biological waste

generating activities is generally confined to the second floor of Building 16 and the
first floor of theFTLB. These wastes are characterized and managed bb a case-by-

case basis in each laboratory, The wastes are disposed of in an autO_iia_e)on the first

floor of the FTLB and the resulting residue is disposed of dowrl..t:'_/draini':...'i,,:"
o'r 4" _'/',; *

SERI has not attempted to characterize its nonhazardo._s_wast_;J!i_'i,the'___ualitatively
, . :.p . . 'i , , *;': ',

or quantitatively, and no formal documentation exls_,_:_cles_:rLblngthe general or

specific characteristics of its nonhazardous wa_ites. '=,i_o'r"a_'e._:,any procedures.

documented for the identification segregaCtlen,,..a.':_,_ha_ling of nonhazardous
' .iS_:.,_i:ii__':._:_:!,:.

solid waste at SERI "" *'" "_":'__:_'• *'ii!i",:, '"':ii_'. .... _'"

At the Permanent Site, the waste is:=oLl._e'_,:in'_a):variety of accumulation containers
",, _i. :;i_ilI;, ":':'-,

or is bagged at its point of gene,f.::ation,'.?F_ew_asteis then transferred to one of four

2-cubic-yard containers Iocated'_'_t..t_'e:'i:'Permanent Site. These containers are
'. "1 *v"

emptied by an outside cpn.tractor, U_:S.:_:DisposalSystems, Inc., and is disposed of off-

site at a private lapd,fiii':,ii_.,Jeffe._on County operated by JeffCo Reclamations

(Higginbotham &,_ociatesi'1986i.

• I':'': "
Nonhazard6.u 'waste': t., iui'idings15, and 17 and at WERC is handled in a similar

_, :.4 °

fashion, l_h"e,,¢_t,ra[,waste collection containers at these facilities are emptied by
. _ _ • i..._, • , ._;_. ,

outs_i_e¢_ntra_tors. At Buildings 15 16 and 17, the containers are leased from and
...'.,. ', : ' ., , ,

erhp't_iedi_y a co[qtractor for the property manager, Denver West Management, and
at WE._C the containers are emptied by Rockwell International Corporation, with

whom i Pr_facility is shared. Rockwell operates the adjacent Rocky Flats DOE facility.

In both cases, SERIpersonnel are not involved in the disposal of waste.

Although the sanitary waste at the Denver West Office Complex and the Permanent

Site are channeled directly into the Metropolitan Denver Sewage Disposal District

(MDSDD) collection and treatment system, the sanitary waste from WERC is instead
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disposed of through four on-site underground septic tanks, as discussed in Section

3,3.2.2,

4.1.2 Findings and Observations

4.1.2.1 _oryl

None ,: ',

'_'_" • .._ _.0.

_ _ __..Cateaorvll ,,""::,...... " '4.I 2.2• ,. ,.,.,' i:.J"

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

1. Improper ._storaqe of potentially hazardous, unidentifie_iJi_'_s{b;. :_'Potentially_ ,, ,,._. ":: ::_,,

hazardous unidentified wastes are being sto__J:!i:'_-..,the"i;Permanent Site

Boneyard and at Building A-60 at WERC ii_,,,.amalh!in'_r"_ch that they may :__-

release hazardous constituents to the soi_and_,os ' re.
"._:!:,:;_i!'!_!_'_._'.-..i:':',,

i

At the Permanent Site Boneyard,:i,_beife':l_lovv_i:_(gwastes of concern have been

stored for an indefinite time',.t.hr, e'e!:_t4,uht_beled 1-gallon paint cans' two full
• . ' _!._. ;::ii:, '_':'.. _. v '

5-gallon metal cans, one _n.lab_l_:i':_h_,the other labeled "gear lubricant";

two full unlabeled white pol:_ie.th'yle:qe5-gallon jugs, one open and containing

a dark oily liquid; _.ur unlabeiedl.red plastic drums containing sodium nitrate,

one of which js',,ope_:i., and.,_pproximately 12 drums of calcium carbonate,

These wastei_:ii:ar_ beiid_,;s'tored directly on the ground without spill
containmen_:.,]'_.a_,.tnant_er which can potentially release hazardous substances

to the_,f_e]t,._pd'_it'it_6.slshere.
d 7.j" _ . %"

"_.. :'% . ' ._., . °_.

.,..)_{it.he"_i'_ERC"#acility outside Building A-60, a drum labeled "(OLD LIQUID
., n ; • . '- ",,

':,..I.:..WASTE"is_eing stored outdoors without spill containment on a pallet resting
"o.ln...soil. The drum has been stored at this location for an indefinite time. The

dio_:h labeling indicates that the contents are nonradioactive; however, the

contents are not specifically identified. The drum is believed to have

originated from the adjacent Rocky Flats Plant. The drum contents are

potentially hazardous, and the present condition in which the drum is stored

may cause the drum to fail, releasing its contents to the soil and atmosphere.
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' Access to the waste drum is uncontrolled, creating a potential health risk to

any SERIemployees who may unintentionally mishandle the wastes.

4.1.2.3 CatecLory III

None

,

4.1.2.4 Cateclory I.V ,!!_:!,
,.?,:,. : ",,

1. Improper stora.qe of hazardous waste. Twenty-four inc!_U_rial ba:tlenes are

being stored at Area 3.1 of WERC in a ma[_ner suc I tha'_.'i!_h!ii::;,_ay rele_ase lead
:.t ._.. '14 ";'. ',

At the WERC Facility, Area 3. ! 24 drained ba_!eries'i_r_i:l_ei_g stored outdoc,_'s
' '_;:/:i%

without spill containment on pallets wb_i;_.h,aii_!!i_estih_ on soil. The batteries
have been stored at that location for,an i_iiiniltTeii_ime. Several of the battery

• cases have cracked, allowing any.!_;qui'i=t!:ii_fflQ_ei_t,potentially containing lead,

to leak out to the surroundi_. ,.s._i!)!_.d":_!_posing the lead p'ates within the

battery to the environme, n,t. _Th_i_i_a"_i_,ed"batteries are uncovered and are

exposed to precipitation and.'._l}mat'.._!ogical temperature extremes, w_:ich can

result in lead dissolution and sd_lii_ontamination.
¢.

_ '" ,';" i'., "_"
• .Do

2. Possible disp.O_'}_al"ofhaza,ra;b-aswastes into a sanitary landfill. SERI is allowing

disposal of:._ot_n:tia]4y "hazardous wastes from neutralization tanks at• . ,°

Buildi_'i_l5 an_i"'1.61._aiqdthe FTLB into a sanitary landfill in violation of RCRA
,,._:_". ,'/ _ .,,

reg ul:_9_ -_,......
.. , ' ,o

':i.':ilTbe/:Buildin'g 15 limestone-filled neutralization tank receives ali materials

"di'sPosed of in the first floor photo laboratory floor and sink drains. These
', '%

ma'_rials have not been characterized quantitatively but are known to include

= acidic and caustic developer and fixer, some containing dissolved silver and

chromium salts, which may potentially precipitate in the tank creating a

sludge that may be classified as characteristic toxic hazardous wastes D011 or

D007, respectively, according to 40 CFR Part 261.24. The tank is reported to be

3 feet by 3 feet by 30 inches in size and was filled with 4.5 tons of limestone•

The tank has been emptied of and refilled with limestone by a contractor

4-27



twice since 1979 at indefinite times, and tile resulting waste limestone and any

sludge coating on it were disposed of by tile contractor, lt is not known

whether the wastes were characterized before they were disposed of in a

, municipal solid waste landfill.

The laboratory di alns irl the FTLB discharge to a treatrnent system consisting of

two 350-gallon tanks operated irl series. The first tank is used for settling and

the second tar_k, which discharf_es cJirectly to t:he sanitary sewer,',.i"slimestone-
.'- . .

filled and is used for pH neutralization. The types,,.q[j.ari;t.ities, and
concel_trations of wastes disposed of in the labora.tO_y".drains".are not

.' ,' , , ,

adequately controlled or characterized and may be tlaz_tldot:[_-...
,

, r

",, %,

Building 16 laboratory drains discharge potenti'aily,,'h-azard-bus wastes to a

similar waste system consisfing of two !,200.;g'a.t.lon"t_l_l<S;"a'hdthese discharges
• '%

have likewise not been characterizec! ,"""....iii:i,".,.. .,.'
%; ¢.,

,:-., " ,.,_ ". ,...>

" JtThe solids collected in the FTLB an'Lt,,l_diIctulg" i6:,settling [anks have nevel beerl
"% ;, '. ,

removed and may be hazarr,Jous"d.tJ'e. td".{he nature of the waste materials

processed by the systems.:... Th6.:-lim,qes.l_bnewith any attached sludge was,,

removed from the FTLB neL',l.-ria.liza't}'.b,ntank in September 1987, and that from,

the Building 16neutralizatior_"tapl< was removed in October 19817 lhe solids
,

removed fronq th,ese.:talqks t.o(._led 4-reported 11.5 tons and were mixed with

sed ,Qfas"nc_ri '_zardo waste in a sanitary landfill. IHowever, nosoil and dispo' Jq u_
4 ¢ . _"

waste determlin.a.t.ion.was performed in ; :ordance wittl 40 CFR Part 262.11 to
.,.

detern_i_qe"whet,lffet.tt_ese solids were h ardous. Tile solids were potentially
•' .," i :

• _ , , •

hazar,dqu_,j_nd.cobld contaminate the soil of the sailitary landfill where they

...,were ultim.ately disposed of.
, , , , ,

'_. q., ." .. '_"

3. id:ade.£tuate hazardous ,waste rnanactement practices. Hazardous waste_ -;: ,,_.

mar_'agement practices at Building 16, Room 115 and the FTLB, Room 104 do

not meet RCRA requirements for hazardous waste 180/270-.day accumulation

areas operated by a srnall-quantity generator, resulting in potential release of

hazardous waste t:o the soil, groundwater, and surface water. RCRA

noncornpliances which were identified by the Survey team are listed for each

waste storage area irl Table 4-3.
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With regard to inadequate container identification and labeling, in Building

16, Room 115, approximately 55 small glass and plastic bottles (less than 250

mL) and two larger polyethylene bottles (3 to 5 gallons) were not identified or

labeled and a 55-gal!nn drum of waste oil was not clearly marked as either

hazardous or nonhazardous waste, and in the FTLB, two 55-gallon drums of a

hazardous scrubber solution were not marked as such. Inadequately

identified and labeled hazardous wastes are likely to be misidentified and

mismanaged as nonhazardous solid wastes. ' :
"" . . .

. .

Additionally, the Survey found that accumulation tim:_/g"were"d_t being

marked on containers and that accumulation times exg_'ede&t.be 180"/270-day

RCRA small-quantity generator limits. At Buildin.g'46, Roc_i'i l5;t.he 55 small
_. :1:jo. _,

bottles were accumulated from between 1982 an_"l£85, ar_t most were not

marked with accumulation start dates; a 55,_j'a.llon"h':i_i.etr?fiaoricacid drum was

not marked with an accumulaiion ,.._._t.gat,e' "q'nd a bottle of ether

(approximately 1 liter) had been sto_ fbr_"&__inde_finite period exceeding 270

days and did not have an accumu_l'a,tiSn.i.l_ar:t._-4:ate. At the FTLB, Room 104, no

wastes were labeled with _ccu.nl._t_jori._;_rt dates, including containers of

spent sodium hydroxide scrub'bei'!,s.oii.v_i_m,hydrofluoric acid, ethylene acetate,

and triethylene glycol.
% °,

• •

_ ..

Four other RCBA nQ!ncompl,i_nces were identified by the Survey team. At
.° ,.d 0 ' .: . .' •

Building , . telephone or other communications device is
located in {he-.immed_ate vicinity (40 CFR Part 265.32). No emergency action

infor._'.atio'n, is".po_t.ed in the vicinity of Building 16, Room 115 or the FTLB,

Rooh_:'-_O 40 cF_'Part 262.34), Neither area has adequate aisle space such
' "-L • '

..,"that, ail.._aste containers may be freely accessed (40 CFR Part 265.35), Both
,' ,,' ,, ; • ,

'..'-..areas are'"'storing waste hydrofluoric acid without providing secondary

"c.6ntainment from other wastes (40 CFR Part 265.177).

4. Insufficient manaqement of hazardous waste at satellite accumulation areas.

Hazardous wastes at SERI satellite accumulation areas are not sulficiently

identified, inventoried, segregated, stored, or labeled to be in full compliance

with RCRA regulations. These practices may result in the mismanagement of

hazardous wastes.
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Hazardous wastes that are not properly identified, inventoried, segregated,

stored, and labeled may be improperly managed by waste generators or ES&H

personnel. Improper hazardous waste management practices may release

hazardous constituents into the soil and surface waters from discharges to the

wastewater sewer system, to the air from inadequate thermal treatment and

venting from open waste cont,ainers, or to the soil or groundwater by

unacceptable off-site disposal methods.
. • °t

The Safety Policy/Procedure for waste disposal dated 16fle._l,.._,_....1981, is

inadequate to ensure that hazardous wastes are pit#;Rerl,y:':i.dentified,.
inventoried, segregated, stored, or labeled in accor_ai_ce..._it.h RCRA. The

policy/procedure places major responsibility on the..indivii_i_[i_e_e'archers and

generators to make critical decisions on wha_i:rJ.s_::h,azard_as and what is

acceptable for discharge to the municipal se_a.,ge t'r_a_Yne6t, plant through the
,

laboratory drains. When approved soPs_[#..a'_ai!i_abi_!_]_na laboratory, they are

often derived from the Safety PoJ;!Tcy/l_.#£ed_ezi:.whlch does not contain

provisions to fully ensure the safe:m,an*ai_,m_nilt.of hazardous wastes.

!., _! .....
The following examples rep.rese_i#_ile_s found associated with identifying,

inventorying segregating, st.#r.jng>.aod labeling hazardous wastes:
' ,._ .. ,_V o•,

Identification ... . "..

Identificati6'nvf.'l_aza[do[Js wastes is a problem that can be found throughout

SERI...'$t_".,Safe_.y...Pel'icy/Procedure only provides minimal guidance to the

resea_':c.he_sJw.ho_generate waste on identifying potential hazardous waste.

. .,°TI_...Saf.@:.ty;_ili_o_iicy/Procedurestates that waste is to be identified and
':. ":.su._sequerlt[y segregated into three categories, aqueous wastes,. . ,

"_enhalogenated organic wastes, and halogenated organic wastes. However,

the,only two general types of hazardous waste identified in the laboratories

are "organic wastes," which for the most part are solvents, and "aqueous

wastes," which are mostly acids. RCRA-listed wastes and toxic wastes are not

given special recognition as hazardous wastes. Lack of proper identification

may contribute to potentially hazardous wastes being poured into the

laboratory sinks by researchers and generators.
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Inventor iy_

The primary method of inventorying hazardous wastes generated in the

laboratories is by using a Waste Container Logsheet. The Iogsheets frequently

do not correspond quantitatively to the container contents. Waste disposal

entries on a Iogsheet occasionally do not clearly identify the wastes. Waste

containers are located in some laboratories without accompanying Iogsheets.

Also, some Iogsheets are posted in laboratories with no correspeiflding waste

accumulation containers, and some inventory Iogsheets are n._t,'r_tJ,mbered to

connect them toa specific waste disposal container. ...i:.';ii'.:_,:,.,.-_;'I!"'"""i'.i_:,

In Building 16, Laboratory 38,3, no inventory Iogsheet co'Uild,[,_e rbtj'nal with tl,e

organic waste container; Laboratory 384 had not'i![i_sed,,tlqeWa,_te containers or
', ". . , ,.

recorded any information on the inventory _Bgshee.{s!"sin_.e,December 1985; in

Laboratory 369 the inventory Iogsh":et if,u._rr.la'r:_edso.,ii.tcannot be determined

if it is for aqueous waste or organic.,wa_.es;m:,Leboratory 286 the aqueous

waste container contained appro#ma"te]:y, 2"g_'iJons of waste but only 500 mL

of waste had been recorded. 6_.'i,t_le_::i_irrwentory Iogsheet; in the same

laboratory, the organic cojqta;'rtet;i_0._'!ali'becl approximately 5 gallons of waste

yet only 1 liter was recorded...on"':t'he inventory Iogsheet; in Laboratory 216

waste was in the a.q.ueous wa_;t_-;j:ontainer but nothing was recorded on the

inventory Iog sh..eet."',":.. ..-°:,
.," ,'J' "..ii' ,t .' .,-"

," ,t. '. ,' *

Inadequate"i_'v_fitory.iqg"of hazardous waste can lead to potential mixing of

incompat.ib[e su:Bst.antes in a waste container, which could subsequently lead.' . , ' . '. ,

":*" ' : I "" f =-to an..u.n.c6ntr.o.I ed release (e,g., ire or explosion) of hazardous substances to

...tl_Je..env,i_onm'_nt. In addition inadequate inventorying can lead to an

':.':..un_ecognized exceedance of the small-quantity generator monthly waste

"g.eneration limit of 1,000 kg.
. ,

Seegreqatio n

Most laboratories have two hazardous waste containers, one for ali aqueous

waste and one for organic waste. Some of these laboratories handle chemicals

from which the genera, ted waste may not be compatible with wastes already

in the aqueous or organic waste containers, especially since the wastes within

_
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these contairers are not specifically identified on the Iogsheets. Reactive

wastes, which are given littie recognition as a hazardous waste problem, could

be inadvertently deposited in the aqueous waste container• Laboratories do

not consistently have SOPs that address the special procedures necessary to

dispose of these wastes other than the general guidance for aqueous and

organic wastes in the waste dispQsal Safety/Policy Procedure. Segregation of

hazardous wastes is a potential problem that can be found throughout SERI,

primarily because hazardous wastes are not being adequately,, identified.

Improper waste segregation can lead to the mixing of incoml_.tli.b;!ei'.,.substances

in a waste container, which could potentially produce an..q6_ontrot{_d release

of hazardous substances to the laboratory, subseq'_OtLy:_.::resultin'g in an

atmospheric release through the building ventila_j_gn _:_i .......:_::_::a release to
the sanitary sewer. ° ,

'_,::,_ ,,:!ii:

--- Storac te ,_.::!,_._,.,.......'_i,_::-.,:._,:,

'; ii_!!_i,

Some organic solvent waste is sto:red_i_':Ipla:_ii_ containers in violation of the

SERI Safety Policy/Procedure_,Ma"_!_L_ v_h:_ch calls for metal containers. In..; " '._, '.':ii_, '_;!ii:,. 'P'

Laboratories 269 and 369 ,._ B'6i_[_i_., l_8';i<)rganic wastes were stored in plastic

containers. In addition, org_a_nic_nd:.aqueous hazardous waste container_ are

not kept closed ats.ali times as"r.@,quired by 40 CFR Part 265.173. Open waste

containers were:,fou'.n d in _uilding 16, Laboratory 103, in the FTLB, and

' Labo rato ries.l:4'[), _42,"a:_:d"i_:5'i.
_" ,_ ,' -, _, .'

% _ .,' .' ,,,

kabel.i.fi_'""

.."Some Wa_,te containers do not have labels correctly identifying their contents

':.':..as-_:h:azard'b"uswaste in accordance with 40 CFR Part 262.34(c)(1)(ii). Some
,.

"containers labeled as hazardous waste are used as nonhazardous solid waste

' co bt'ainers. The contents of these containers are disposed of in a

nonhazardous solid waste landfill. The presence of a hazardous waste label on

such a container increases the possibility that hazardous wastes will be placed

in that container, and that these hazardous wastes will eventually be released

to the environment by subsequent disposal in a sanitary landfill. Some

hazardous waste containers are not la,_eled adequately so that the proper

inventory Iogsheet can be matched with the waste container. Inadequate
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hazardous waste container labeling can lead to possible misidentification of

the container contents, potentially resulting irl waste mishandling.

In Building 15, an unlabeled vvaste container was found in the Star Camera

and Producl:ion Storage Room. Unlabeled waste containers also were found in

Building 16, Laboratories 102 and 371. In Laboratory 109 of Building 16, a

container labeled as a hazardous waste centainer was being used as a

nonhazardous solid waste disposal container "'
. , :

• .,.,

5. Treatment of hazardous waste b_ detonation withou[$___permit.
,, . ' . ::f , •

Hazardous waste petroleum ether is being treated usi_g'a _"Siloot an'd burn"

procedure at the Permanent Site without a RCRA p..ermit. ".!;',i...........
. ,

, ',. i, . ,

, J

Hazardous wastes have been generated in s._,all qu_a6{itie_ in SERI laboratory

facilities. On one occasion, less than 1,ga_[Ion'i'!bf petibleum ether waste was
. . ,"._.._,iC;,"'"_ ',,

treated bya shoot and burn deto_atlo_,proce_sletan unspecified location

at the Permanent Site• Treatme:nt df."'haz_:[id,ous waste by detonation is a
'!''_i., "'i:,,. .,

RCRA-regL.Jlated thermal treat_.er_t,p.l',gc_s_,:ident.ified in 40 CFR Part 265.382•

This process requires the submJssio.r}, o.f,a Part A EPA permit application as

described in 40 CFRPart 270"..."Asrha."H,quantity (approxinqately 'I liter) of waste
_

anhydrous ether is,currently'be_qg stored in Building 16, Room 115, and is
e_.' • ' ",oi

awaiting "shooto.and.13.urn" .treatment. Anhydrous ether waste is classified a

reactive wast.ei_n'_40CFR.'Per.',_.'261.23(a)(6).

6. Lack Q:!:i_iEera_l_.ro,_als for tra_nsp_9_ hazardous waste. SERI lacks proper

RCRAi':a.p._'_.ya.lsa'nd identification numbers for transporting and receiving
.,,h_zarcJO_d"swasteat the Permanent Site and the Denver West Office Park.

"The hazardous waste generator's number issued to SERI only applies to the

Den_er West Office Park (Buildings 15, 16, and 17). 1he Permanent Site is

geographically separate from the Denver West Office Park and therefore is not

considered "on-site" as defined in 40CFR Part 260.10. Wastes are generated

at the Permanent Site that are or may be hazardous. Wastes generated at

both the De_'/er West Office Park and the Permanent Site are transported by
.

SERI personnel between the two facilities over public highways without an

EPA manifest or transporter identification number as required by 40 CFR Part
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262.12 and Part 263 Subpart B of RCRA. The hazardous waste storage facilities

at Building 16 and tile Permanent Site do not have RCRA storage permits or

identification numbers allowing them to receive manifested hazardous waste

fror_ off-site locations.
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4.2 Toxic and Chemical Materials

This section discusses the usage, storage, disposal, and management of toxic

chemicals, herbicides/pesticides, asbestos, and polychlorinated biphenyls (PCBs), and

the possible environmental contamination resulting from release of these

substances from the SERIsite into the environment.

4.2.1 General Description of Pollution Sources and Controls

4.2.1.1 Polychlorinated Biphenyls ....':'_:_.:i,,,,
..: :i"'" ". '.

% i.,,. i"'' • :.i, • ,m
, :: i o , : _ , .4.._

Since the SERI complex is relatively new, no equapment conta!n)n;g_.P,C.,B.s has been

used since its inception. Consequently no provisions,,'fi_, sto_"_le,"handling , or4

disposal of PCBsare necessary at SERI. ,. .... , ,,. "

Asbestos ":........ '_:_.....4.2. 1 2• "; ii:: _,,'_._ ,'

_j: °,

No asbestos is used, handled, or stored "a_'_SEl_ti!ipre_libdingthe need for formalized
t ,, . LO

specific handling, storage, or dispo_l:_ro,to_QIs. '"However, a ceramic-fiber material

is used extensively in high-tem'_.'.er, atc_r'_;iappii:_:ations in place of asbestos. This
material has properties similar t0"a.sbe_to's but is made from acicular aluminum

silicate instead of magnesium silicate."_he commercial name is Cerablanket, and it is

available in sheets o.r"(_ci0..mpso,f"j_ose fiber, lt degrades at temperatures above
, , io' -. , °° ,.

1,000°C, and the s!l'icg re_rystatt.i)es into cristobalite, which is hazardous and may be

classified as a .carcih_g_n (M'_nville Sales Corp. 1988). At SERI the material is usedo. ' , o , _..,. , , '

e×clusively,_ii_"6"'ie_peiim."._r_ialtest equipment, particularly in the molten salt
experimen"N;:ir_';,;t_i_::E-It.B.Since there are no regulations currently applied to this
subst.ar_ce_'SERT._6ersonneltreat ceramic-fiber insulation as innocuous material.

, . ." ,

4.2.1.3"..".. Pesticides (Herbicides, Insecticides, Rode nticides, A!_qic_

No pesticides are stored at SERIand only limited use is made of rodenticides in the

form of enclosed bait boxes placed inside buildings. Herbicides and algicidesare

not used at SERI and insecticide application is handled by off-site contractors.

Pesticides are used at SERI to control insects. ro date FICAM Wand FICAM PLUS

have been the only insecticides used. The pesticides are applied by off-site
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contractors on an as-needed basis under the direction of the Safety and Health

section at SERI. Ali mixing of pesticides is done off-site by the contractor and

quantities used are reported, as required by SERI procedures, to SERI Health and

Safety personnel.

4.2.1.4 Toxic and Process Chemicals Procurement and Inven":ory Control

SERI uses a wide variety of toxic chemicals irl small quantities, primarily in wet

chemistry research and development activities. Bulk-quantity chemicals %:_.e.,. used iFl

some pilot-scale experiments but use is transitory in nature, beca_i_el/_s_ally the_' _'_i' ',_°

' actual test duration is short, with some experiments lasting only._.'!_'w:.mont:hls:. SERI

is a research facility so there are no large-quantity, co_,tj'_u.oi_:u.se process
-_ .

chemicals used. The SERI chemical purchasing proci_l_l.ure '-_!_. _l_.i'chemical

receiving, distribution, and storage practices are discusse_i,bel:o,_,. '_'_:'

Chemical Purchasing ....... "::" ' '
, ,f',, ..::

Chemical purchases at SERIare made by _'_t_.la_r.a '_:". :_, ... to_y.managers. Requisitions are

submitted to the Procurement ana.'$uP'p_i!:Dep_l'tment, which maintains bulk-. . _, .,ii;: '_',17. ,

chemical distribution and storage".areas,'..know_" as Central Stores, which includes

Rooms 106 and 107 in the high bay..sectib_,.of the FTLB as well as area 104 of the
"i. '1. °V"

FTLB. ,The requisitions s_e.cify the_kllbmical needed, quantity required, order

number, date, laborato_v rb:Ota,nqm',ber,.. signature of requisitioner, and building

name. Procuremen,_._a'inSains"a"tist"of ali purchases. Copies of purchase orders are
retained by the Saf'e.t'y,,aLr_blHealth Section. Individuals are permitted to purchase

small-quant!t:_'_:he'F_ica'l_i'_l.li_ctly but must submit information to the Procurement
,' _4" , _,' ,; '

Office conc_m_ng_th.e ch_mical name, quantity, and particular hazards associated
,.;, _ , "'_ °,_., .... ",_

with
.," ;" , . ;% ",

• , ,.

Purcha'_e':0rders are issued and, upon receipt of shipment, the chemicals are listed in

a computer'-managed comprehensive inventory contairling the chemical name,

account number, Chemical Abstracts Service (CAS) number, specific laboratory,

quantity, name of requisitioner, expiration date, and special hazards associated

with a particular chemical. Material Safety Data Sheets (MSDSs) are maintained at

chemical storage areas and in the Safety and Health section.
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Receiving, Distribution, and Storage

In the Central Stores irl tile FTLB high bay, Room 106 is used for flammable liquid

bulk storage and Room 107 is used for bull( storage of oxidizers and corrosives.

Both rooms are locked, vented, and marked as to contents and hazards, and have a

concrete curbing for spill containrTlent. Area 104 is a partially enclosed outside bay

at the FTLB which is used to store non.-toxic compressed gas cylinders and some

acids. A portion of the area is used to store hazardous waste in drums, c.@rboys,and

lab-packs. This areahas a concrete curbing and a drain i:o a 500-gallon t_61ding tank

but is not placarded (Section 4.1.1). Distribution is from Central Sf.'Oieg:.a"t.theFTLB
.. q., ,.

directly to the requestor. Each laboratory maintains small quafftitiesot.ch:emicals,

reagents, alld gas cylinders at each point of use and storage [n.cab,i.tlets.and lockers
in or near the user's work area. .. ,. '...

c' ', ' '

Toxic gas cylinders for SERI are stored at the Perma_q'ent S'L!_in '& separate building, ,

(Number 2907), which is located in an open fiel.d.:,apF_ox met'ely 150 yards from the
a .,. ', " • ., , '1

FTLB. Ttle room corltaining the cylinders i_:!a.cked-.a.ndp'roperly marked but is not
cooled and is vented directly outside','.'",Ac¢ii_s t0[:this building is by a poorly

maintaiIled di lt road. Delivery andldistt_i_u'ti_na're made more dangerous by the
• '% "l,. '_, ., L,p

condition of this road.

An abandoned ammunition bunker'at'SERI is used to store nineteen 55-gallon
, ,.

drums of pentarle. S.p([l,cor_tainnl.eii.t'is (tlanneled in the bunker to an iJnderground

concrete tank wiLha{iest.imate4.,Capacity of 400 gallons. The partially underground

/ iid kept cool using natural insulation. No evidence ofbunker is marked _}C[<bd,,.a
.', . I ',. -" D'*"

recent spi.ll¢i.o'{[_!Jkage[was observed in any of tile storage areas. Many storage

cabinets coh.:!i,,.._if;_ed..ac.idsand solvents, and vents on the cabinets were purposely

sea.le 'inr.espbnsetc) a requirement of the local fire marshal. Consequently, slow

evaPora.ti've accumulation of fumes from partially sealed containers stored in the
cabine'tswas noticed when the cabinets were opened.

In laboratories such as Rooms 103 and 191 in Building 16,-the photo laboratory in

Building 15, and in other laboratories at the FTLB, bottles were observed with _

efflorescences around the cap, with some showing signs of advanced corrosion.

Chemicals not used are returned to the FTLB for storage and redistribution or are
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taken to one of the 180/270-day hazardous waste storage areas from which they are

shipped off-site.

4,2.1.5 Petroleum Product and Hazardous Substance Storaqe Tanks

This section discusses the aboveground and underground storage tanks at SERI,

which are used to store petroleum products,.chemicals, and sewage. Characteristics

such as tank size, construction, containment, content° and monitori_g are also
discussed for each tank, in addition to their respective impact on the en_lr.onment in

.,.;,!...: ;,
the event of a spill or leakage. ", ......, '.

..i__!!". ":.i".,

Aboveground StorageTanks "' _'' '"_"
'l:!; 'j

Seven aboveground tanks are used at SERI. Five sto_e',_iidsel, fu_'l, gasoline, or

turbine oil and are of steel construction. There ar 't_o. 50'O_£all0"h steel tanks at the'i :q'!. "

OTEC facility that contain Chevron Turbine O_(N;o_7,!_N}a,.he'a'texchange fluid. The

OTEC facility tanks are situated on racks o'vler,a"_e_'_:ci:_t_!_ermed basin. At WERC,

there are three tanks--a 4.00-gallon ta:_:l_,,us_i_,..;l;o'__breunleaded gasoline, a 200-

gallon tank for leaded gasoline, and"a,,200-,gallo'_'tank for diesel fuel. An earthen

and gravel berm surrounds-three_;side's._i;f!;t'he'_:l_'ree aboveground storage tanks; the

fourth side is open to the surroundi'ng, ef_'_'onment and the bottom is unlined.
,, .0°

', ,

Additionally, there a_ei:two".35t0-.cjal.iorlfiberglass-reinforced plastic tanks in series in

the crawl space ta.n'd6r the FT[iB'..._-he first tank receives discharges from laboratory

drains and is,used=. 'FQ?"StJttl,[n._j.., . , The, overflow from the settling tank passes throuqh_
the secondii:l/m'e_tone:;:fi_led neutralization tank before it discharges to the

: municipal s_vve'_y.&l;em.
.' i" ' ,.

ii • ' I . , ° '

Ther._..iS.'i-rio formal tank integrity testing at SERI, although periodic visual tank

inspect,i.Ons are performed on aboveground storage tanks. Information on spill
,

prevention, control, and countermeasures planning at SERI is contained in several

documents such as the Emerqency Response Plan and Safe Operating Pro :edures.
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Underground Storage Tanks

There are seven underground catchment tanks or sumps and one 10,000-gallon

polyethylene fuel oil storage tank atSERS. There are also four2,000-gallon septic

holding tanks at VVERC,as described in Section 3.3.2.2.

On the northwest corner of Building 16'are two 1,200-gallon concrete tanks (Figure

2-2); one is a polyethylene-lined neutralization tank filled with limestQ:.ne, and the

other is a settling tank. The laboratory sink effluent from Building I..6.i....'__,he Denver

' West Office Park passes through these tanks prior" to discharging {'_5'th__unicipal

system. In addition, the hazardous waste storage room (11,15,_)_'h'a.'sa 100_gallon

polyethylene catchment tank, which is normally empty, ii'.-_ii', i: .,._,
.!'11".",,."""

The FTLB has two 500-gallon polyethylene catch ta,nks,"one:'s'erv.in_"the flammable

and corrosive liquid storage rooms and one servi'hg'ilthe'h.azarc]'ous waste storage

facility; both are normally empty. The flamrfi:_b]:_:a_l_":exp'16sive materials bunker
has a part:ially underground 400-gallon c6_':¢.ret::_i:c.a.'"ich:_;er,t tank that is normally

empty.
I % i, i

The Bioannex has a 5,000-gallod:.do,ncke.te"holai'ng tank used for temporary storage
%, ', ,'£;;: ",.

of liquid wastes from e×per meats_.prid_..'to discharge into the domestic sewer

system. ".".,. '-:', , .,_
,, ., • , :QJ

Ali the undergrou_id stor.age tan'ks at SERI are less than 15 years old. None have

secondary pr.otectiQ'_,; alt._l.ough some that are constructed of concrete have

polyethyle.n_e"[inle.rs. The'r,eis no periodic tank monitoring conducted by SERI, nor. is
,.. ", ,' a., 4

there a.,leak-..:.te._ing_rogram in place. Flow-through settling and neutralization, °

ta aks,su'ch! as th6se northwest of Building 16 and at the Bioannex are not regulated

as Ur_ide,rground storage tanks,
, ,.

,

4.2.2 Findings and Observations

4.2.2.1 (.'.a_t_egory_l

None
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4.2.2.2 Catecjory I!

None

4.2.2.3 Catecjory I!!

None

0, '

4.2.2.4 CatecjoryIV ":_

,,,a_. '. ",

• 1. InadeQuate spill prevention, control, and countermeas.u;_e_"(_pcc) 'l_l_anninQ.

Inadequate spillprevention,control,and countermeas'ui_s!i_iann!ngat SERI

may resultinunnecessarysafetyhazardsand potei_i_a.lsoi_i:'ii_n.dsurface-water
t

contamination. '.::_, .,_: '..

Several examples of inadequate SPCCpla6  i:nQi:  ar,.ei'_:entified at SERI. These

include the following' "i_:,.:,_'ii_iiii_il._'_i'_::;!_::_:. ., 'i::.!_,. _i:i;_"

• '-:ii_i:ii.' E'_.:II',,m Insufficient SPCCdocume_'ta_i:Q_::-i_ Rl:has developed several documents

which include info_matiO._l:_6_"_iaill control planning, such as an
•, ° %:. ".

Emergency Response P'[_n:, S_i_e Operating Procedures for individual
'.i' "%

programs and!_p,rojects, an_i'a memo on Institutional Responsibilities.

However0.,t_iere'iS:_n.o sin' le document specifically oriented to spills that

include:s',_ucb'.Jnfori_a'tion as inventories of equipment, materials, and

suDplies"f_JE'_op_g with spills and procedures for their use' locations of
• ' ,i • '_ ., . ' 0. _

..l_a_te'6_ialsl_i.i[.':i_cidents; requirel_ents for SPCCengineering; emergency

_8!h'taet_ii:_$pill incidents reporting procedures; and health and safety
.. .... . ",.:,-,.,

'".'o""' ' pro_:ed.ures. A single document would enable more effective planning

..i".,.i.:'" and a safer and more effective spill response.

• '_, ,

• Inadequate containment around aboveground product storage tanks-

• The three aboveground petroleum product storage tanks at WERC and

the aboveground hot and cold tanks west of the OTEC Building have

inadequate containment, as isdiscussed in finding 2 of this section.
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• Inadequate spill control measures in buildings- Labot'atories 107 and 141
• ,

in the FTLB contain hydrogen fluoride in gallon quantities but have no

neutralization capabilities immediately on-hand in the event of a spill.

However, a nledical/spill response •team, located in the FTLB, is on call.

The Hazardous Waste Storage Room (Room 115)in Building 16 has no

containment/curbing at the door. The door to this room is next to the

exterior door of the building. Spills from drums in the room could

therefore flow outside the building. Additional informat.ion on the
t,' •

operation of Room 115 is contained in Section 4.1. In some l.aboratories,

spill control devices were noted but there were no insti"oc_iof_ on their
."_".. "i '.

use. .",_ ' , ,:,-
,' _"

",

"-i: '_' •..... ','

If a spill were to occur" t.. the outside, _vith insuf.f[_ierlt co'r_'t{'ois] soils would, .. , -.: •

become contaminated spills near drainageways'._'¢oi_ld..corit_aminate water
• ,j '. _. !:' ," , .. ",'_

and sediment. Uncontrolled spills indoo_s:!:i.nclodling'those potentially

resulting from the inadequacies describ_d:':,ab6._e,.cOc'[Id pose a safety and...

health hazard to laboratory workers. <i':. _:":ii':-.......,.i:;;,

2. InadeQuate containment ar6Lin:d:i;ilabqye_,r_l_Loundproduct storaqe tanks.

Inadequate containment "Of-.threei_b6v'eground tanks at WERC and two

aboveground tanks at the OT.EC ar.#a may result in soil and surface water

contanqination, if a _'piJlwere to ;b_(u r.
• ' # ", i', , .

.. , " ,. ,.," j-'

' "cjr.a.veIAn earthen aiid [_e[.nhsurrounds three sides of the three aboveground ,-
',. ", .,' .'

petroleum pr0_u:._:t s.tO..ragetanks (200 gallons leaded gasoline, 200 gallons, , .

dies?}ii..40'0 igallb.n'.s-'unleaded gasoline). The fourth side is open to the

surroundir_._eiov4ronmentand the bottom is unlined. The aboveground hot
.,, ' "-., ",. "% ..,

-arid ¢oldtaf.lks (each approximately 500 gallons) west of the OTEC Building,
• A . ..wh.,e'h contain Chevron Turbine Oil No 32, are situated over a concrete-

I_e_rmed basin. However, the edges of the tank 3re approximately 6 inches
• ,

frorn the curbing. If the sides of the tank are breached, product may spill

outside the containment basin.
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4.3 Radiation

SERI uses small quantities of radioactively labeled sugar, protein, and enzyme

compounds in several laboratories in Building 16 of the Denver West Office Park

and in several laboratories in the FTLB at the Permanent Site. Primary radionuclides

used consist of tritium, sulfur-35, carbon-14, and phosphorus-32. Experiments

involving iodine-125 are expected to be conducted in Building 16 laboratories in

1988. Microcurie to millicurie quantities of various compounds ar.e stored in

laboratory refrigerators, and only small amounts of labeled compounds".ate handled

by researchers at any one time. The total inventory of radioactive _:'al:_ri_ls at SERI

-" is on the order of 50 millicuries. ':::!_"" "":"""".,.I':::_:_'"_,:!:;; '.:.,
•;i ," /:: "

4.3.1 Background Environmentallnformation ...,_:, •
° .. .

Background radiation in the vicinity of SERI is a c'6_s.equer_e o'f both natural and

man-made radiation sources. Natural backgr_b"_:d_f_r,_ati6:n' in the Denver area is

Ns.... ,isomewhat higher than in many other regl_' i'a:_ii_l_ie0:m;}.ed States because of the

elevation and the relatively high conc_:_/._ti'a!_'s, of:i_aturally occurring radioactive
materials such as uranium, thorium 'andi e'mb'e a'oftheir decay chains. Locations

at high elevations will have a I_igheP-,bad_g_'_Jnd than areas at lower elevations' i ,° ,o

....'he(e.g., sea level) because at the _elevations there is a thinner layer of
',: ,

atmosphere to absorb c6_mic radiatib_l. The EPA reports gamma radiation dose

= rates for locations th_oughaUt ,th_e_:'UnitedStates on a quarterly basis. During

January-March 198'6::"EP.A._epaa:_ me so e_o,_ rates equivalent to annual doses
':. ", o, -' , '

of between !64 + 4.7.'m'rem._n Denver, Colorado, and 62 + 56 mrem in Harrisburg,
, .' :!.. .

Pennsylvan ila,_[=RA,198_}:_."'

• ''"-, , %

Becaos_pf the'.r)_.ndom nature of radioactive decay and the numerous contributors

to"b_ickgt'ound radiation levels, it is not possible to predict the exact background
radiatiQ'h..in an area or to accurately differentiate the relative contributions from

. backgrou'nd and man-made sources, lt is pos,,ible, however, to estimate typical

background levels and also estimate background due to natural sources. For SERI,

radiation levels at Denver, Colorado, can I,a considered to be background. The

major components of background radiation exposure are natural sources.
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Table 4-4 provides an estimate of the average annual natural background radiation

dose for the Denver Metropolitan Area (including the DOE Rocky Flats Plant) (RI,

1986). Of the four sources listed, the primordial nuclides (internal) source does not

contribute to the external or direct radiation dose; however, it is the major

contributor' to the total background radiation dose to members of the public. Since
.

the total radionuclide inventory at SERI is very small (Section 4.3.2), there is no

expected measurable increase of ambient radiation levels above background at or

in the vicinity of the Permanent Site or Denver West Office Park. 40 CFR.61.93 states

that dose equivalents to members of the general public shall be calcL_lated using

EPA models AIRDOS-EPA and RADRISK, or other procedures, includiflg'>rJ3_.se based-. ' ,.

on environmental measurements, that EPA has determined to ,b_u!table.".SSRI has
", 4" • ,

based dose calculations on limited environmental monitoringi_f,a!-.T.b.e data are

discussed in Section 4.3.3 .."'"'-, "_"'.

4.3.2 General Description of Pollution Sources_ail_dC0'n(rols"
,m:, • .% , i

Radioactively labeled organic compounds a'_,used:Qr m_a'_/beused on a non-routine.;f ,; ,,• , .

basis in several Building 16 and FTLB la_0'_atoHe's; th'ese are listed in Table 4-.5. The
' %,.:. ",. .

Photosynthesis Ldboratory in Build_i_g_1,6,!Rbo,m'2_38, is the only laboratory within'_ i.: :,. '.'.

the SERIDenver West Office Con_:plex {h'_{"_ses"radionuclide tracers. The laboratory

presently uses mostly carbon-14-1abeled ceaItcultures, sugars, and other compounds
%1 "_.

for photosynthesis and an!aerobics res#akch, although tritium and sulfur-35-1abeled

have beeE:used.!inpa..s.{._xperiments.. Approximately 0.4 microcurie ofcompounds lE

tritium and su!fur._:_.5rad_oact'iv_"waste is stored in a cabinet under the laboratory

sink, and labeled co__6un'ds' are stored in the laboratory refrigerator. The waste

was genera_e_t i)_i:1985;.i_(tording to the dated labels, and some of the radioactive

' materi.als i_iith_-r_f_'icjerator have been stored for more than 2 years, based on• ,. ..

inven'.t6_y _ecorcls, The distinction between radionuclide inventory samples and
,_ ,'. , .' .,.

waste iS.hbt well defined, as some of the stored materials are for experiments which
have beendiscontinued or have exceeded their radioactive life.

The Bioresearch Laboratory in Room 283 of Building 16 was not being used for

research with labeled compounds at the time of the Survey; experiments involving

iodine-125 labeled proteins are proposed for 1988. The Bioresearch Laboratory is

not presently designed for research involving radionuclides, and new laboratory

equipment and procedures will be put into place before any labeled compounds are

E
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TABLE4-4

ESTIMATED AVERAGE ANNUAL NATURAL BACKGROUND
RADIATION DOSE FOR DENVER METROPOLITAN AREA

i,,
i i

Ef._ective Dose Equivalent
Source (rem)

I
I I ,

Cosmic Radiation 0.050
i| iL

Cosmogenic Nuclides 0 0015 ..,,• _,,.iii'_

Primordial Nucli(_es-External 0.072 .,;:!;,i.:}i_:!J
Primordial Nuclides-Internal 0.1 ._,::_!'"_i;,i;_

. .J _ _;,

ITotal for One Year (Rounded) I 0.26._. .... • _....... _i!ii'i_'" ....... -,::_'
s.

r_! i.%

Source RI, 1986 ....... '

,"::' ,.., ';:ii!i;,. ',;,'

, ,% _o:.. _o"-; ,o

0 °

°-'._ :_ii"..."',.:"
" ' '° , 'r' ,"

i ":.;i;':-'"
. ' _o

, ,.• .. .
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TABLE 4-5

LABORATORIES AT SERITHAT USE OR STORE RADIONUCLIDES
...... i i ,,,,, ill , , . :- .I, ,

Building 16 Radionuclideo Used and/or
Denver West Office Laboratory Stored in LaboratoryComplex

I IIIIII _ i

'283 '" '....... Bioresearch Laboratory I-1:25(Ioroposed use in
1988)

288 .... Photosynthesis LabOratory 8'3. S-35, C-14 sa_h_ples

stored in labQra_._ry
refrigerator,,:S_.3_ and H-3
waste stored.in Igbb_'.atory
cabi ne.t,_:ii:-_[25(prol_o_d

, , fuseirf",19,88_'_!., _

......' iSERIPermanent Site ,i!il

)"04 " Cel'lABiology/Rec0mbina_i .....ISt3,5:_'ei,t'c_ltures stored in
DN ::i!',,.,,Ilab:o_&to'ry refrigerator

-;: :_ _:_. ::;.:_ :_..:._ "T!:- ,

206/207 Enzyme Laboratqgy "'_i_,:::-:...:_:1H4,S-35,c-14,P-32 stored
_ii;::_,,.'::.:-. li'ft'laboratory refrigerator;

'" " :"' '""" C-14 used in laboratory
_::_ q::/% "!;' '_ I ............ ,,,...... ,_u,, ,,_,::::i';;:". "i:' !:. "

217 Cell Bio199y/Re_.:_mbrnia.nt Is-35,C-14 used in
DNA ",;, ._:::::J,;.'!ii!':?:.," Iscintillationcounter

¢

Source' SERI, 1987c .,.
• , .',

_i... , i_

,.:ill:'.' ' "" ,. .,,'.,:',i_:'
_ t' ,% • ,

,, , ... . i ,° ,"

' -- '"','i:%',.,.."'"• ,-J _

• ' ,

, , %?..' 0" ,

, , , •

,.
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introduced to the laboratory (DeLaney, 1987b; Flulstrom, 1987). Work will take

place under laboratory hoods, and worker training will be .provided to SERI

personnel by pelsonnel from tile DOE Rocky Flats Plant. The total arnount of iodine-

125 expected to be used in the laboratory is approximately 0.01 mCi, which is the

maximum amount allowed at any one Lime by the safe operating procedure for the

laboratory. Waste disposal procedures are not documented.

No radionuclide emission controls are applied to exhaust hoods in the Bioresearch

and Photosynthesis Laboratories in Building '16. Sniall quantities. 0f. _.arbon-14 ,

iodine-125, and other radionuclides are expected to be errlitti_d_.:_.[a._ughthe
• .,, .... . , ",,

' Building 16 ventilation systenn frorn the evaporation of solutio, rl_,¢o'!t'.t.ainin'g]:abeled
' _ r ,

compounds. These emissions mostlikely do not or will not il_-__e".a.-_easurable effect

on ambient radiation levels, based on the amount of ra_'i'eacti_)ei"materials used in

•the building. The total amount of such compourids, useCt..;i!-q B'_i.ld.!n_"l 6 laboratories

is controlled by administrative procedures and is o_:i_h.e oiNe.rof_"0 microcuries.• •

,"i' '_... %1! i% " '_

Radioactively labeled enzymes, su(;ars, cel:i'.i'(:ulib:res, ac_d proteins are used in the

Enzyme Laboratories (Room 206/207Ii"a..od"c_ll BiOlogy Research [aboratories
•.. _ .'.', ',.1%.

(Rooms 204 and 217) in the FTL'fJ.""Ra:d:iOa.ctiv_ compounds used in ali FTLB

laboratories tinat handle radi6.1huclide:&"ar_)"";tored primarily in the Room 206

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

Laboratory refrigerator, i ".i2-"
•:i " '*'

Appro×imately 1 mi,!lic/Jriee_f._arb_<_d'-14-1abeled sugars and enzymes were in use in

the Room 206/20,7L)_bo_atory"ir.t"a designated hood at the time of the Survey. The
, ,, • ,,' •

= Rooms 204 a.r_d 2171"(iiell.,Bi.'dlogy Laboratories have prepared cell culturesusing

proteins _n,d"oi;h_._., c6_pi_,Jrlds labeled with millicurie quantities of sulfur-35,

phosphQru¢,3"2_Fa_i_it, ritium in designated hoods, but were not using radionuclides

at .tti"e{ir_qe., of"t.l:b,,....,.,Survey... Th_.'designa_ed"_• hoods discllarge to the FTLB radioactive• ,
• , ,

isoto_.discharge stack. The hood in Roorn 207 hasa particulate filter, which has

been in.p.la(:e since FF[.13operatiorls con_menced. [..Jseot radioactive compounds in

the FTLB[aboratories is ,;ublect to admir_istrative procedures which limit the amount

of labeled cornpouIlds handiest i_11the laboratories at any or le time.

The concentrations of gross alpha- and beta-en_itting radionuclides in particulate

emissions from the F.rLB radioactive isotope stack disc:barge were determined

" during the 1986 stack san_plirlg program (ASI, "198/). Samples were taken during
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one 2-day and one 3..day period in 1986. Radionuclides were detected only during

the second phase of the program at concentrations several orders of nqagnitude

below DOE Derived Concentration Guides (DCGs). Data are discussed in Section

4,3.3. Radionuclide sampling was discontinued as of 1987.

Small quantities of radioactively contaminated samples, glassware, and othersolid

and liquid radioactive wastes are generated in the Enzyme and Cell Biology

Laboratories in the FTLB and the Photosynthesis and Bioresearch Lab_)ratories in

Building 16. As laboratory operations using radionuclides are limited.to a few

laboratories, only small volumes of low-level wastes are gener;_ted;,,',..Aqueous

carbon-.14 and sulfur-35 scintillation wastes are generateaJ_fibm use"of the

scintillation counter in Roonq 217 These wastes are current'/yi'stc{red(n the Room

206 and 288 laboratories and have been stored in the _a.sl;e st6'_ia£lear:ea iri Room
':= _',i ',. ", '.

115 of Building 16 before shipment. Radioactive wa's:tes:ai_e, shipped by RAMP

industries for disposal, Only one shiprnent of r_idioacti'v..e:iwa_l:e has been made

from SERI, in March 1987, involvirlg 23.[; cubii_:::!fee.tll !wast,_ containing a total of

0.1975 mCi of radioactivity. Waste coilecti"o':h."i_s"rl_t performed uniformly

throughout ttie laboratories, as some w'_'s_tes_s.t'bred'_[i_the laboratories predate the
"- _ '_', "!'i:!'-. =

most recent waste shipment. ,"'"',,,.:.. i.,i_.:.i:_,.._
"i: "',. "'.. ", ....__ ""_'i_'

'-il _,,,

4.3.3 Environmental M o nit oi'i n'g,,Pr'Olj'rani

, .

bet d_a'_bn lev ere measured at the SERIPermanentBaseline gross alpha afid :ata els w

Site between octr_b.er 1.982arid'.'M"arch 1984 (ASI, 1985). Measurements were taken

by analyzing it:re PM:,l,O :fra,ct:_on(the fraction of total particles less than 10 microns
• •. ,, '., ," ,l'- ,

in diamete.Qdi _t_hi._oi:'al'p.articulate samples collected at the Permanent Site, and by

placer_!it"cif,f:i:_.,hrl_luminescent., .. dosimetry (TLD) monitors which measure beta =

rad.ia',{_O'ql TvvQII,:[LDswere placed at the Permanent Site approximately 460 feet
, • ,j

west"af"_he FTLB, and one at a location remote from the Permanent Site (the office

of thesi)mpling contractor). The locations of the particulate samplers are shown in

Figure 3:2{ in Section 3.1.3, 1-he average baseline concentration of gross alpha-

emittin 9 radionuclides determined from particulate analyses was 0.0042 pCi/m3,

and the average baseline concentration of gross beta-emitting radionuclides was --

0.014 pCi/rn3. Gross alpha concentrations were close to counting detection limits o

(ASI, 1985). T
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The PM-10 fraction Of total particulate measured at the Permanent Site averages

about 60 percent, and ranges up to 98 percent. Baseline particulate radiation data

were negative!y biased to an unknown extent because only the PM-10 fraction of

the particulate sample was analyzed• Baseline TLD monitoring performed between

October 1982 and October 1983 at the location remote from the Permanent Site

showed radiation dose levels of about 108 .+.6 mrem/year. These are consistent with

baseline TLD monitoring at the Permanent Site of 109_+ 6 mrem/yr (ASI, 1985) and

with natural background radiation levels in the Denver area of 164+.,47 mrern/yr

(EPA, 1986). '. :,

°.._. , ,b•

Gross alpha and beta radiation levels were measured at the,$zERi:_Permanle_t Site• ,i" , i : 'o
• • , 4 . ,

between April 1984 and March 1985 (ASI, 1985). Rad oactlve',sub_{ar_ces were used

intermittently at the FTLB during this period. MeaS!_r,emeh:_;%,.,wer'etaken by

analyzing the PM-10 fraction of the total particulate_;_amples @011ected at the

Permanent Site and by placing TLD monitors'W!hjch _:_asu_'e beta radiation.:;iiiiit," • •

Particulate sampling locations are shown in F.ilglg:Fe_2[_.in"$:_ction 3,1.3. Two TLD

monitors were located approximately 460_::_ee'_.:i_'est:!_:_the FTLB and one at a

o location remote from the Permanent Si_el;_.,T{i:e:ila,ye_a.ge!984 to 1985 concentration
. ,. './! <ii,:.

of gross alpha-ernitting radionucl_ct;e's',frQ_!p.a_ii_IJlate analysis was 0.0040 pCi/m3

with a standard deviation of 0.0040 p_i_/_ _a'_3 the average concentration of gross
"L. i. ,: ,

beta-emitting radionuclides was 0'.0'2_0"l_'i/m3 with a standard deviation of 0.010

pCi/m3. Gross alpha anet_beta conceh_rationswere comparable to the respective

: 1982 to 1984 baseline::_ev'el_;.of .0.,_42 pCi/m3 and 0.014 pCi/m3 described above.b

Gross alpha conce'0_:ratiqns wear.e"close to counting detection limits (ASI, 1985).

Gross beta coun.ts _efe'mc_r_:_eliable, as they were away from sensitivity limitations

of the instr.qm'e'r_tS. ""iii_.,.":"

The i_a'tti_.ula_eilr..adiation data collected during the 1984 to 1985 period of SERI
• ._.

ope_a.t.i-onswere also negatively biased to an unknown extent because only the PM-

10 frailon of the particulate sample was analyzed, as discussed above, and because

the major"portion of the radionuclides used at SERI are in soluble or volatile form

and are not efficiently collected by particulate filters. Ambient radiation data

therefore cannot be considered representative of SERI operations. However, air

emissions of radionuclides from SERI operations are small and probably do not

significantly affect ambient radiation levels. TLD monitoring at the Permanent Site
and at the remote location in 1984 and 1985 showed radiation dose levels on the

4-49



order of 105 mrem/year. These are consistent with 1982 to 1984 baseline TLD

monitoring (ASI, 1985). SERIconducts no ambient or stack monitoring of radiation

at the Denver West Office Park or WERC.

The concentrations of gross alpha-• and beta-emitting radionuclides in the FTLB

radioactive isotope stack discharge were determined during the 1986 stack

sampling program (ASI, 1987). The exhaust was sampled on July 28, July 30,

December 8, December 9, and Decer_bel: 10, 1986, for 8 hours each day, and0

radiation was detected above background levels only during tile seco'_lrasar_pling
,-.,. " ,.

period. [)ata are summarized in Table 4-6. Samples were taken by.dt:.;_v_ing an air

sample fronl the stack duct upstream of the exhaust fan throug__[37-mn:i.pcllyvinyl
•'!,_ ; _ .'

chloride (PVC) particulate filter cartridge Data from the se.'¢6rtd'Lt_y of the 3--day
'_, ' ,, .... ,._',,o

sampling period were invalidated by experimental diffi_Cdties. "t:.l_tedat:_ results are' u -. ''. ' '

negatively biased to an unknown extent, as radionucli@es':!n'_vo.!atH'e form will not

be efficierltly collected by the filter. The nature 8_f_:,t,lle ra_Gti'onLfclidesused at SERI

(labeled organic compounds)indicate_ t.ha_i:'L_,s.ig.=i!iJ:i.c.an.t"portion of the total

radionuclide emissions escaped undetect__.t_:.as"._i'.l!,e'"c_o:m'poundsare generally in

soluble or volatile form. Also, samplds",wei'_!,,l;ak,e,i[l. from the exhaust fan inlet

plenurn rather ttlan from the stack _.tse,lf!._t_'e sa:mipling location used is a turbulent

flow area, and this may also have blas_J.%he re'Dlts to some extent.

No alpha emitters are used.at SERI, and!_he measured concentrations of gross alpha-

emitting radionuclid.e_,in"t.he, F]:til_'stack are approximately background. The

rneasured concent.r_.l_i0n,.of g_o.4_'lseta--emitting radionuclides in the FTLB stack is at'. . ., ,' ..-

least one orcier of m:agni':tud_,below the DOE DCG for phosphorus-32 which has the

lowest DCG.df_li heta-emitters used at SERI. Although the data are negatively
. .

biased to s_.:_h"a./__:-Lent that results cannot be considered representative of SERI
....

oPera"iio.n_, ttie'.'ti0tal inventory of radionuclides at SERI is small and probably does =

nol:._igniif'icantlyaffect ambient radiation levels, =

4.3.4 ' Findings and Observations
-

4.3.4. .ca!egor .

None -=
|
_B
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TABLE 4-6

RADIOACTIVITY LEVEL IN FTLBRADIOACTIVE ISOTOPE DISCHARGE STACK

DOE
DCG

Total Concentrationa
Volume .........

Date (m3) Gross Gross P-32c
, Alphab Beta

(pCi/m3) (pCi/m3) (pCi/m3)
(i"

I IIIII II IJ I L I r II • .

7/28/86 5.08 <0.02 <0.08 :._I.Y."_,."D.9

7/30/86 4.5s <004 <oasii/2,il 0:::;:"

12/8/86 8.28 0.06_+0.4 _;_±.o.s_:;_iii::. 0.9
.... _Jiiir.,,;iii;l;' ,,

12/9/86 d d '_", "<:,_:i)''''' "::" 0.9
i ii i i, ,ii|, i , ,, -

12/I0/86 8.35 0.07;0.,_%'.:"_:::::!:O_}iOa+_o.s 0.9
_

Source' ASI, 1987 . ,_::., ,_.,

a Concentration plus or minuf,-2, si'gma.:_:Su:r_b_gerror.
b No alpha emitters are used a'tSERli",l_ecaus'e of detection limits and counting

errors, these values are equivate;ht to_l_'ackground.
c P-32 has the lowest Derived Con_en:tration Guide (DCG) of ali beta emitters

used at SERI. . ,
d Samples invalida.,t_t b):,_×perim'_ntal difficulty.

.t

%'. i'" ,' _

.,'ki,i". "',' " "'"
,,'.i.'"-_' ".i"-.'"i.,'''

, :_- °

4'i :q" / . "'.,.""

.' ,0 , , _°

..' ,° . ' -. ,.
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4.3.4.2 .Category LI

None

4.3.4.3 Cateqory !11.

None

4.3.4.4 CateqorY IV ' ',
"'°il. _

No ne .,.':::,;" '::! ',:.,.

%, ,., ,

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

', :i, .' %.

_' :%

",,,?_,, '*, _

,';, , ':i_ ';_*;_.u_ ' ,°
,, ,f,l_::_ _ : :, • ,°

"% %i :'- ' ..... :;., :' i _I':H '

, •
, ,o

ql! '*

,
, _.

. ,,2, ". ". , "":'

,, i *i-l_ ,i. '"' ' ." "', _-'1"1

,. ., ,°

,, i •.. i ,_ ,

,' , ,o, %., o,,
• ' ." ' .'

% J ._'

"',,'" ,"-' ,::'",.

,' _ '_.

1 ", ''' • "
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4.4 quality Assurance
i

This section discusses the quality assurance/quality control (QA/QC) aspects of

environmental monitoring at SERIand the sampling analysis and data management

protocols associated with periodic sampling of air, surface water, groundwater, and

wastewater at the site. Subcontractual analytical and sampling protocols are also

discussed.

, - IT

4,4,1 EnvironmentalSampling .-. '. '..

Air samples were collected over a 5-year period at two Perma0c_t_:Siil;e sta'_i_s near, : ,., ,. L

the FTLB, from a distant background site, and from an isotope_d_eh_a'rge,stack at the

FTLB for various organic, inorganic, and radiometric _e_'s-urem_'_s as cliscussed in

Sections 3.1.3 and 4.3.3. Groundwater samples have b_e'i_n:ilC_t,Lecl:_afrom 1982 to

the present from a total of five off-site wells fo_:;ii_ario_9;iorg'_nic and inorganic

constituents and for some radiometric measu_i__'as di_ussed in Section 3.4.3.

Wastewater samples were also collected'_!_qri_ig?.,1986"from Building 16 at the

Denver :West Office Complex, and f'r_!_ _ii_ie.F_"_B and the Bi°annex at the
Permanent Site for selected physi_h_:ia}_,.pa_i_'meters, as discussed in Section

3.3.3 . '::'"'- ._..,.,,....._: .s,
*',. ',

v

,,

A review of the Annual Sit.e,.Environrn'_htal Reports (SERI, 1985; 1986a; 1987a) and

of contracts with sam j_lino/.'O_ntr.a_'tbrs indicated that no formal chain of custody

existed prior to,_9187- -'*--.a_dsam._pl'eswere acquired without tracking logs or field

parameter measuie_e_'is,.,"A' more recent sampling contract, which is presently in

effect, res,_i!i:es _m'ost'bi_i_it'iese deficiencies but the laboratory does not report the

QA/QC dat_i_ii_E.Ril_:as_required by the contract.

4.4;2,",..",,..,.' Analysis and Data Management

' . ",

SERI pres'ently contracts with Air Sciences, Inc., to perform their environmental

sampling and analysis program. Air Sciences, Inc., in turn, subcontracts the analyses

on air, groundwater, and wastewater samples with Greystone Development

Consultants and three specialist laboratories; Core Laboratories handles the water

samples, Wilson Laboratories handles the air samples, and Acculabs handles the

radiation analyses. From 1982 to 1986 the analysis of environmental samples was
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performed by Air Sciences, inc., the Rocky Mountain Analytical Laboratory, and En

Con Environs Control Services.

The presently used analytical laboratories follow methods outlined by EPA

publications. Based on a review of data and reports, it appears that the laboratories

maintain good internal chain-of-custody protocols, as samples were logged with

date/time sampled, clare/time received', date/time analyzed, and tile initials of the

analyst. A job number and a sample I.D. number were also assigned to each sample

received. However, there was no indication that sample blanks, spikes,:o"r duplicate
, . .

analyses are performed and no evidence that routine instrument c_tib'rgt'_on checks
..,. ", '.%

are made or that standards are used on a daily basis. The lab.or'._tories may.have an

internal QA/QC program but specific data are not reportecl'"io:'.S.E.R.'Ei.,Based on the

Survey's review of contracts for laboratory analysis"_'n,d ed_i'r.ollrr{ental data. "'. . '

generated prior to 1987, no requirements-for QA/QC w6r, e.;_ci f.ie£_"orreceived.
,A ' "" '%'":' "_''' 'i""r. • ', I"

Most of the pertinent data acquired by the ceiii!t_'ra,.ct,0_$,ispr_sented in summarized'[: ,r_. '"' , '.

form in the Annual Site Environmental Rep;o_t. '_:",'"'- -'

4.4.3 Findings and Observatie6's .........,_.?,..j... '.._'

, ', ,

-,o,", , '°4.4.3.1 (__at_e..qo __[ "X." --

, ',. .,q

None ,.,", ' ,: ,,
,,' ,. ", ,. ," .,

. °, , ,,

4.4.3.2 ¢at .qo ii;lti,-"",,,".':'
- . '.¢." ,'

. , . ",, ,J ' . .," "

• , ., ,.

Non_:i". ,'"
..... ,

,, ' . , ',°• '., .

. , ', v ."

4.4,_}:3."" ' C__!.t_e.&or.:_._.!_!.!.

• ,', .

Norie

4.4.3.4 Ca_teqlory._[V.

1. No formal _QA./__rocedures on past environmental monitorinckpro_qrams.

The environmental analytical program at SERI prior to 1987 lacked formal

m
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QA/C)C procedures, which may have resulted in baseline data acquired prior to

1987 being of uncertain validity.

Prior to 1987, contracts for environmental monitoring and analysis did not

require the contractor to provide specific information related to the quality of

the generated data. The contrac'ts did not address tracking logs, field

parameters, duplicates, blanks, or spikes, or the use of routine calibration

standards and the results of other QA/QC procedures. Additionall.y., review of
the data indicatedthe analytical contractors did not perform tl_e."_.following

, ''4'

QA/QC procedures: "_.._:._,_,.

q_:'," r, _ °

• chain of custody was not documented by subcontra_:Qr._labo, rator0es;
:'

,_i_!:_':iiii'.. ':::"

• tracking logs did not accompany samples f_._:':the, fi' ia through the
laboratory' '__. ',, .,.._ii_il.,...,.

_.,, ,. ,, _ ,_

• parameters, such as temperatureiiiipH,_i_'cc)h_d_tivity, which may provide
information indicating pos_i_!e _i_m:ait_i_s if subsequent laboratory

measurements are signlfl_antl,y:_lif_,er"_'n from' ' " _ _': _::_'.:t field parameters, were not

measured in the field._l.urlri_g!g'ro_Jn_ater sampling;

• duplicates, bl,anks, or spik,:_ were not run on baseline and annual

groundwa+_r m°On_torin:_j]_;amplesacquired between 1982 and 1986;

• QC resu'l_.s_'_erer_t provided in the monitoring and analysis reports;

. }ii: '":;i;2:i,II'''
thle_,[_b._r,aLorles use of routine calibration standards was not indicated

.,".::_:.".in data supplied to SERI;

e...".., an environmental QA/QC program, required under Chapter 23of DOE
., ,'_

_ Order 5484.1 of February 24,1981, was not provided.

2. Quality control cannot be verified on the present environment_.l monitorinq

_ram. The contracted analytical segment ofthe environmental monitoring

program presently in place at SERI does not have comprehensive QA/QC

. requirements, which may result in data of uncertain validity.
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For environmental monitoring program contracts presently in place at SERI,

the following QA/QC procedures are not specified'

• field parameters, such as temperature, pF1, or conductivity, are not

measured on groundwater and surface water samples. These

parameters, if consistently and reliably measured, could indicate that

possible anomalies in the field sampling results are proto,,c",ol-related if

subsequent laboratory measurements are significantl_-.d,iif"erent from
those obtained during field sampling; .,......... ""':.",.° ,,

.,.I;;i..J ",/ .. ':°
*' 4" °p .

• QA/QC results are not contractually required,, to :; idled with the

analytical data in the deliverables supplied t_!,S-ER,_.byth._.contractor'
_._ . .., -.. %"

c::, -° . .

• SERI is not able to verify that QC pL.o.ced_,re.s,Su'eh as duplicates, blanks,

or spikes are used or that routin.e in:_r_i_'_i_;t!:_ali'b'ration checks are made

and that traceable standards.areused b_'ia daily basis; and
:il.

1)

• quality assurance/quality_.oi!_OOi!!:iequ_rements as delineated in contracts
with analytical labor_tGries.:'a,.re minimal and do not specify chain-of-

custocJy protocols or ver_fi_ti6n in the form of sign.out forms or daily
r'*". '_;i. 'i -=-

log copies• , ".,,-... ...._;,
. -, %,. °." ,-'"

• , •

,. •

, ,

• . . .
• ,.

. ,

°. ,.
.. ,,



4.5 Inactive Waste Sites and Releases

This section deals with the inactive waste sites that may be present, and spills and

other types of releases that may have occurred at SERI. The pollution sources

described below are based on site observations; review of historical photographs,

unusual occurrence, site planning, and site characteristics reports; and interviews

w_th SERIand neighboring Camp Georcje West personnel.

io

_, L

4.5.1 General Description of Pollution Sources and Controls ' '.

Before being transferred by the State of Colorado to the Fed_reiiGoveih_ent for
,'4" ,' :

the construction of SERI_the Permanent Site was par_cof Cam#i6eQrge West, a

Colorado N'ational Guard camp. The camp had been forfeited in"ligQ6 as'a state rifle
range and was renamed Camp George West in 1934:-,.qt.:re.ceived extensive use

during World Wars l and ll and during the early to'i_d-1c]3Gs wa's'used to house 250

to 500 homeless men. However, for most of tl_e_t!me_eIw_n the two wars, Camp, o, . ',

George West was used only 2 weeks per ye.ai, dcJ.r.m9sun'imer training camp. After

World War il, there was a drastic reduc_i'O0 ihctivit y at the camp, although it has
remained as a main supply base for the.Colorado National Guard.

In the middle 1970s, 300 acres of-. tbe_c_amp were turned over to the Federal

Government to be used as SERl'sP_rmanent Site. This parcel was largely

undeveloped grasslan_10andlhad beth used mainly as a small arms firing range. The
'. • ,, ..'

developed and hi_'hly.._tiliz_e_."bortion of Camp George West south of _he

Permanent S!tp. h_sir_ai.hed as State of Colorado property. WERC was also
0 .:_i " '. 'o , "° ,°

undevelcpe_'g_sslah'd'i:_._sed occasionally for livestock grazing, before being
transferrecl_i_._theDOE Rocky Flats Plant to SERI in the mid-1970s. SERIhas leased

o.'°_... ", ".o .

the 0.f.fi(:espa(:el at the Denver West Office Park also since the mid-1970s, at a time

winen t.hle'OfficePark was first being developed.
.o ,.

. '.,

Based on"the literature review and observations made during the Survey, few

inactive pollution sources are expected, since (1) the Denver West Office Park, the

Permanent Site, and WEP,C were constructed on generally undeveloped grassland;

- (2) SERIwas developed at a time when most envirol_mental and waste management

regulations had been implemented; and (3) only small amounts of hazardous

wastes are generated at the SERI facilities. As a result, the most likely inactive
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pollution sources would result from spills, releases, and past activities at Camp

George West. A review of unusual occurrence reports and other documentation

indicates that no significant spills have occurred to the outside environment at SERI.

However, there are no documents specifically detailing inactive waste sites and

releases at SERI.

Five inactive sites at SERI that may have'received various types of wastes were noted

during and in follow-up after the Survey. Ali are located at the Permanen_ Site

(Figure 4-6) and little information was available regarding the types arid. quantities

of materials disposed of, whether any materials were hazardous, cTates'._f,use, and

sizes. :i:i I ":-iii_..,
4_ . ,

'",. '. ., '

Site 1 - An area to the northwest of the FTLB had been _:avateci'and partially filled

with soil and debris, as depicted in 1982 photogra'p"hsi:, '.t.-l.ovCever, with the

subsequent construction of the FTLB and installat"Qn_,.of t'Pa_l'ers;"thesite is not now
,. ".!i_:;..

apparent '_'_':"........... ' '

Site 2-Large amounts of concrete deb_.iS:_:f.rom'::C:a_"George West, an abandoned

car, wood debris, and tires are in a'_'northvvl.est-te'-southeast-running drainageway

near the center of the Permanerl:{'SJte:'.'.i":_'_" _._."

Site 3 - Site maps indicat_-_that materi_ls beneath the Storage Area (Boneyard) at

the Permanent Site co_sist"0f .''uc_c_iSsolidated fill." lt is believed that this material

is soil excavated d.0ri:ng..FT[.B cO_gtruction.

0. -. ., , , ,"• ° •, % . ,

Sites 4 an d2!_,2 can,:_ Ge.6ege West personnel indicated that garbage and trash from

the camp rfialyt.Ta_ve::beendisposed of at the following two sites in the vicinity of the• ''_ . . % "

SERl"Pehln'.anen{"Site' a dump near the southeast corner (Site 4) and a dump and
'w

bumip!t.-in a flat area near the east side of the site (Site 5) (Hightower, 1987;

conwayl..1,988). 1he existence and locations of these sites are highly speculative.

4.5.2 Findings and Observations

4.5,2.1 Cateqory I

None ,-
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4.5.2.2 Cateqorv Ii

None

4.5.2.3 C.ateciory III

None ..
_'.._.

..

4.5.2 4 Cateqory IV -.. ',:..
D _ 4, ,i i'" . : •

1 Inadequate characterization of inactive waste sites. In_ic_i,ye,:_a'zar,dous waste

sites and releases have not been thoroughly identi;_d..and"investigated at SERI

as required by DOE CERCLA Order 5480 14. ' .... " "' .-:. "-2:'.:.,:i..'"..,2,..
"_.' !ii%

"_ !!i!:!.
". i_,

DOE Order 5480.14 of April 26, '1985, re_'_.e'$_;t:.._''":"':':_..... '_"_t. ea'_'hDOE facility submit a
Phase I Installation Assessment (lA). r_'A_rt. "_e pur'pose of an lA is to evaluate

';. _'w ;:;' _o

site history and records in order t_id.....enii_,:,i,ng_ive hazardous waste sites that
may pose an environmental'_jsk_:.iii_iui_ng'_:_he Survey, information obtained

through a review of phdt_ra'p'h:_':"an_"site records, visual inspection, and

personnel interviews indicati_s:it,he"-_i'resence of five potential inactive waste°, •

sites and releases tl'i_¢,.could be a'_dressed in an lA. These sites, as described in

Section 4.5.1,..':'::"ar_i' '":iii.,.,.._..,_'.i.""',: _' ,.,';.
, % o' ,°

®,.-.,,.s.o[l..i!a.6d..:debris disposal area northwest of the FTLB at the
.o : .. , , , ° i'

..."/ "Pe,,ngngdt Site;

, . ' , ,_. %. P%

•'..'" . '_ "..,debris disposal area in a drainageway near the center of the

"...-...-ii.'" Permanent Site;

• unconsolidated fill beneath the Storage Area at the Permanent

Site;

landfill near the southeast corner of the Permanent Site; and

landfill and burn pit near the east side of the Permanent Site.
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There is presently no evidence that hazardous materials were disposed of at

these sites. However, they have not been thoroughly investigated and an lA

report has not been prepared. If hazardous materials were disposed of in

them, releases from these sites could result directly in soil contamination and

potentially surface water and groundwater contamination.

, i*_
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B.1 Pre-Survey Preparation

The DOE Office of Environmental Audit, Assistant Secretary for Environment, Safety

and Health, selected a Survey team for the Solar Energy Research Institute (SERI) in

late 1987. The site is managed by the DOE Chicago Operations Office (CH) and SERI

Area Office (SAO) and is operated by a division of Midwest Research Institute. Mr.

Joseph Boda was designated the DOE Team Leader, Mr. Lee Stevens the Assistant

Team Leader, and Mr. Ron Koizow and Mr. Jeffrey Baker were _H and SAO

representatives, respectively. ,!'i'.. ,-=. • .
, ,._ p

,. ,.;i °, "o *.

Survey team members began reviewing SERIgeneral envir'on_e:rt't._ilildocumehts and

reports in August 1987. Messrs. Boda Stevens, and Kol_;_O."W_..-a'.lorfgwith two
s .,,, .;, , .

members of the NUS Corporation conducted a pre-Su_v,e_y.'_itevi'si_-on November 3-
' '",.i,_, "".,,".. ",."

4, 1987, to become familiar with key DOE and SERI p'er.so.n e.L They toured the

facility and completed a cursory review of the doc:0_ments_._sembled in response to

an information request submitted on _ugi_S_::2:8, j:_)8). The request listed

environmental documents and report_ re!i_i_ired)i!b 'th"e Survey,,_,_ ,_,. .__ team for Survey

planning purposes. During the .pr_i_Nrvey'?..vislt, a meeting was held with

representatives of CH, SAO, and.SE;Ri!_i_;_(_ii:_a,so'ificials of the U.S. Fish and Wildlife

Service, the Environmental Pr6te_t.i6'nilAgen'cy, the Jefferson County Health and

Sheriff's Departments, and the Lak_o_d Fire Department. The purpose of this
¢' ,, , =

meeting was to revi_w"environme.nt_l issues of concern to the Federal and local

government repre_e:n'tativeS_a{}d,.e'_(plainthe scope of the Survey.

• , , ,.

The Survey..te_am re_i_wed.tl_e information received during the pre-Survey visit ar d

preparedi'._ilS.ut_ Plan"(Appendix C) for the SERI facility. This plan described the
speci.ficapp_r_oac_"'to_the Survey for each of the technical disciplines and included a

: l>ropose,d sched-ule for the on-site activities. A Health and Safety Plan was also

preP.ar,e'd for use by the Survey team.

B.2 On-Site Activities

The on-site phase of the Survey was conducted during the period of December 14-

18, 1987. The opening meeting was held on December 14, 1987, at SERI and was

attended by representatives from CH, SAO, SERI, and the Survey team members.
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Discussions during this meeting primarily concerned the purpose of the Survey,

logistics at SERI,and an introduction of the key personnel involved in the Survey.

During the Survey, team members reviewed pertinent file documents including

permits and applications, background studies, engineering drawings, accident

reports, chemical releases, and spills, as well as various operating logbooks. The

research activities were carefully an'alyzed to identify existing and potential

pollutants. Site operations and monitoring procedures were obser.ved, where

possible. Extensive interviews were held with SERI personnel":¢_)ncerning

environmental controls, operations, monitoring and analysis, reg'Ulatoty permits,

and waste management. '":'.!!ii !__iiii'!,'i :'.i..:,':''_:"

The Survey team membersmet daily .to report observ,a;_.br].s,di's_t4ssfindings, and

evaluate progress. These meetings were also use _.1for p_an_J.ng sc]_edule changes,

if required, to meet the overall objectives of the Sd_e_/. '_...'i_' "

A site closeout briefing was held on Decemb, er<l:8, 1987, at which the DOE Team

Leader and Assistant Team Leader pres_e._ted't_e.Su'_iey team's preliminary findi'ngs
and observations. The findings ve're:,c.:o :6  iaerpreliminary pending additional

research and re _ew. '...,. '..:_.. "

B.3 Samp/jnq and:.'Analysis _':'

.,,'.,.," ..: :., ,.,.j,,-,

Based on the on_Sjt_ S.,ER'tSurve_'i no Survey-related sampling needs were identified,

B.4 .:"_e_p__!p,rep_tion
""."'-'"i-t. ..!i'-,_.

TheiEn_)ir'onmeln.tal Survey Preliminary Report for the SERIsite will be prepared for

DOE.Teview. The preliminary findings are subject to modification based on

comme.l_'t,sfrom CH concerning their technical accuracy. The modified findings will

be incorporated into the Environmental Survey Summary Report.
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DOE ENVIRONMENTAL SURVEY

SOLAR ENERGY RESEARCH INSTITUTE (SERI), GOLDEN, CO

DECEMBER 14-18, 1987

1,0 INTRODUCTION

The Environmental Survey is a onetime baseline inventory of existing envi,r_nmental

information and environmental problems and risks at DOE operating .fa.diti_ies. The

Survey will be conducted in accordance with the principles .and po._e.dures
" ...:i!i_-.. :': ".. ,'.,

contained in the DOE Environmental Survey Manual.
QI0; :

The Survey is an internal management tool to aid the Se_a_ty.,andi_in_der Secretary
in allocating resources for maintaining aggressive e_virod_'e.n._e['ii_rograms and for ,.

mitigating environmental problems at DOE facili_ies.'_i'iii!!,i:,. _::.:';',, "
i:_!. ,::y!.:.,_,,, ,o ,'_._ '.',_'_

,:;, ,IP. '_ x ' _, , ,

,.,. "_ii. ",. ' "", _,i_;':;_._'=:.

2.0 SURVEY IMPLEMENTATION ';_'i?!!., ,,:,.•

The Environmental Survey at SERIwill'ibe_!_:ag_d 'By the DOE Team Leader, Joseph
' ' ";" _" '"_'i'i "'.;'_

Boda, and the Assistant Team Le_i_r, Ce_..Stev_ns. Ron Kolzow will serve as the

Chicago) Operations Office (CH) rel_e_se.n{_gl:iveon the Survey team. Technical

support will be provided b :it.ontractor p_'rsonnel as follows'
.,. '.','.. ..t!"".,,

Radiation' .'",.'" ',. ",',.." Robert Lan za, ICFTechnology Inc.

Surface/Dr[nk_ng Water,:.:' William Levitan, NUS Corporation

Waste'. ..... _menti.'::"' Donald Habib, NUS Corporation
M'ana_l Dwight Worley, NUS Corporation*

,:.l,n;_ct,iv.'eW_s._eSites/Releases: William Levitan, NUS Corporation

•_!Y'd_rlogeology/Storage Tanks: Wayne Downey, NUS Corporation
, ,'_

OA arSd TSCA' Wayne Downey, NUS Corporation

Air: Robert t.anza, ICFTechnology Inc.

* Team Coordinator
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2.1 Pre-Survev Activities

Members of the Survey team began reviewing SERI environmental documentation

available at the DOE Office of Environmental Audit in July 1987. From that review,

a memorandum dated August 28, 1987, was sent to the SERIArea Office requesting

additional information, Messrs. Boda,'Stevens, Worley, and Levitan conducted a

pre-Survey site visit on November 2-4, 1987, to become familiar with the site, to

identify any potential environmental problems, and to coordinate pla6,s for the

upcoming Survey with CH, SERIArea Office (SAO), and SERI contra_to_.personnel.

During the pre-Survey visit, the team met with representatives.o:_..C.H, _A.13,, SERI

Contractor personnel, representatives of the USEPA and, the...:(_.6'(o;a_loStale'and

Municipal regulatory agencies. In addition, the team to.ured":._';.6"e"'_fac.il_tiesand

gathered documents assembled by site personnel in regi_0nse..to :i:'h_..information
request memorandum• Additional information wa_._.equ'e_ted"a;t_d received from

**. iP.. *i

SAO personnel during and after the pre- Surv,._yvlsat.,:.based:.,upon the review of
available data on-site. '" ""'- : '

_;_"_, "i. i". ' ., ,,.,',.

2.2 On-Site Activities and ReoP__S .., ,.. ".'".o,, ")
_. ,._

a* '_, .;_ !.*.,i,i, _ 'i':::!_

The Environmental Survey of the S_t_l'.sit_'":w.ill be conducted from December 14-18,

1987. The Survey will include, the f_c,'!!iti'_ operated by the Midwest Research

Institute located at SER!:. Th.e..agend..a:.for this Survey can be found in the attached
Table I Table II pro._i_'ds a ;i_i_'/iry' of the separate technical discipline agendas

contained in Table.l...Moc[_f_coti_/hs to this plan may be made during the course of
% ',_, .,o - °

the Survey. Al.l"t_, _d_f_ca-tlo_'s,will be coordinated with the site officials designated

as Survey ci_ita.e;t.i.: The"on-site activities of the Survey team will consist of

intervi,ews aisi_':2iSn__ltations with, among others, environmental, safety,

opera.t_n_,iwasti_.)nanagement, purchasing, and warehousing personnel; a review

of files._i:t documents unavailable prior to the on-site portion of the Survey; and

project-.'sp_e,cific and area-specific tours of the facility. Table III indicates specific

areas of interest for each of the technical specialists,

A closeout meeting will be conducted on Friday, December 18, to describe

_bservations and initial findings of the on-site activities. A status report stating the

_indings identified at the closeout meeting will be sent to CH within 4 weeks of the
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conclusion of the Survey. A Survey Preliminary Report will be prepared within

about4 months of the conclusion of the on-site effort. Approximately 4 months

after the completion of the on-site portion of the Survey, the Sampling and Analysis

(S&A) l'eam will initiate its on- site sampling. Subsequently, S&A will be conducted

to strengthen the Survey _findings and fill important data gaps. The S&A on-site

activities and data analysis will require approximately 2 months to complete. The

results of this S&A effort will then be used in the preparation of a Survey Interim

Report, which should be completed 3 months after the finalized S&A data are

received. The findings of each of the Interim Reports from ali scheduled S_:rveyswill
t;: '

be updated as appropriate and included in the Survey Summary _.e..pO_ to the

Secretary, which is scheduled for cornpletion in 1989. ;...,,i::i'_'' "!, ._',.

2.3 Samplinq and Analysis ..::,,. .,,.

Based upon the results of the on-site portion of th,e..Surv'e)ii:ith'e:2Survey team will
Identify any sampl0ng and analysis (S&A) needs. ,S._mp_!_ng a/_._t:,analysas for the SERI

' .V V ,: ¢ i_......:'"i' " 'Surve will be cunducted b a team from B.at.tel_.Cotum_ius. Mr. Mark Hampton

will be the Battelle Sampling and Anal_5.ts'_:_i_!d 'g_i_pling Leader. The Battelle

sampling team will draft an S&A Plan _asea_lag_:_t'h_ n'e,eds identified by the Survey
•tea m "._:,_.::_=:i,.._ _.

a' ",'. ";: %." ":_+i:_ .,;,

%'. %%

The Assistant Team Leader, Lee Stevehs_':wili"coordinate the review of this Sampling

Plan with CH, SAO, SERI...cOn:t.ractor,.._.. ._and',EPA's Laboratory at kas Vegas, which has

quality assurance res.p.'._';ibility','fqr'{h"e Survey's S&A efforts. The on-site sampling is
," ' i, I ,_ '",::i CII

projected to start In'.Ap.ri[.:19_8. "The sampling will take approximately 1 week to

complete. Re.s,ult,_ofl,t_e S._:A:'will be transmitted to the Survey Team Leader for

incorporatio'nii'i'n_o)_he IPiC_e'rimReport, The Interim Report should be available in
late 1988._-. "_;:/.;i"'i,:_';:::;';_i:_:"

., ,. ; ; "'_;_',.

'",,._'...'_i _' "_"

3.0 ",._,-"AIR EMISSIONS AND RADIOACTIVE MATERIALS
, ,

,,

, ,

3.1 Issue Identification

-[l_e radioactive and regulated/hazardous air-related Survey activities will involve an

assessment of the laboratory-wide air emission sources, emissions controis and

sampling/monitoring data, and the acquisition and processing of ambient air

-
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quality data. Areas oi investigation will include laboratory emissions of tritium,

carbon-.14, phosphorus-32, and sulfur-35 labeled compounds, acid furnes, toxic

metals, and or'gallic'.._,volatile hydrocarbons (VOCs), and the emissions of carbon

monoxide, nitroge_ and sulfur oxides from fuel burning equipment. Operational

and procedural practices associated with emission controlsand

sampling/monitr._ring will be evaluated.

The general approacl_ to the Survey will involve a review of existing environmental

reports, chemical inveqtories, operating procedures, ventilation diagra'ms, stack

monitoring report,:;, raclioactive storage and handling procedure!b.:_r_.d other

relevant docurTler_t._Lo identify significant sources of air ernissio(Is:.,...FoJJb_!ng the
,' ', ;i _ " " _ .ii ' i, ",

docurnent review will be the physical inspection of significant pfo£es_e_, contrd} and

monitoring eq,.,ipr,,ent. ]he Survey will identify air cont.a,.!.'nina?gllfi'o_:_?gignificant

laboratory sources, identify and evaluate existing';!¢:On'tr, ol mid. monitoring
, i,-, J.

equipment for" the air contaminarlts, and assess rbe.. poteil_:!iat"._ environmental

problems from the emissions. ,,:.,,._.":'::ii!:!.:.."':'.'.'":,

_;::. J "'Li'i:'. • d i_

The radiological materials assessment ...wil'i_i':.]':B,vdi;_'e.inspection of radioactive
_;C'._,. .,.i ",, '.._:',

materials and _.4.orage and handling are:_g_i"and:.._e.¥iGw of storage, handling and

waste manag emen t proced u res. " ,,. :_:T:,."",:._:,',,

'"_'. _''., _;

Several areas for specific investiclati_[_'i',ha{/e been identified during a review of
/', "'',"i

available documen ration' ":. ,.. ...
, ,

.... . ,', ,_ io _

® Airbc, rn_ t-_?leasesQf tfltium, carbon-14, phosphorous-32, and sulfur-35

iab_i:lc. _co}_:l_)u.r_i,s"includir_g potential accidental releases;

V::):_!en_ist,ion_,'t'rom Building 16, Field Test Laboratory Building (FTLB),, .,

. .....Bid_t.i_,c.!:{A'm_O.xand other areas;

.."iD,""';_oxic_'I._ietal particulates, toxic gases and toxic organic emissions from

". ",.'"Buildir_g 16, FTLB, Biotech Annex and other areas;

• "..tm_issions from Ocean Thermal Energy Conversion (OTEC) and Biotech

Anr_ex boilers and other combustion sources;

® Ambient air concentrations of particulates, toxic metals and volatile

organi( compounds, on and off-site, and evaluation of the effect of

laborat.ory emissions on air quality;

® Radioactive materials storage, handling and monitoring procedures;
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m Potential/actual emissions of r:egulated/hazardous pollutants

radionuclides, carcinogens, and toxic substances from unpermitted

and/or uncharacterized sources.

3.2 Records Required

• Local ambient air quality data for radiological and criteria pollutants;

• Identification of significant potential accidental release point._;

® Descriptive documentation on existing and proposed add-on aif',emission

control equiprnent' ": ::, ,':_:,i....: '
Ventilation syster_ drawings; .,_,_.-,....... ....,.

r';:: _ _ ° • !f

• Operating, testing and maintenance procedures for,..a;it'e_;[ssion cb_trol'; % , . ,
% ", ,.1[:", _ °

and monitoring equipment, _,::!.:,. ......,
•' f"_" ";i_ .'.

® Correspondence between SERI and regulat.#[y:':'.a,g.enc:_.e.srelated to

radionuclide and/or toxic airborne contan:_oant 're'l_!ase_;;.
'_. 'iI _,

• Radioactive material and waste shipme.nt ihv;_otory_,,,
g

• Radioactivewaste management proce;_e_.,:_:_,,_:::_!_.,
,ii i!_, ° '.i. ,,© ..... .

4.0 SURFACE/DRINKING WATER (sW}_?_.. '_':::_ii_:.."

4.1 L%su.'_dentification " ,., ,.

, _

A number of documents p_e._Tidedin resp'6"nseto the information request have been

reviewed with regard.-_{.e' the s.urf.a_:_'_vate technical specialty area. SERI activities
'' i" _'_ "_,*

that generate wast:ewa.reis will be reviewed through a detailed field evaluation.

,Discrete liquld..d_scl_a,g_ potnts will be identified and evaluated to develop an

inventory e.f<was"t;ewate{."sources. A review of the present condition of the
• • ,

wastew.a,_er "_:6"i[_i'ctio6"and t.rea[ment systems will be made. Liquid waste

trea.t._e.'_qt',,_roce'sr;,i'ng, collection, and handling equipment will be examined and

record.siOif"operationswill be reviewed. The objective of the review is to build a
• , ,,

Survey irif.c_r.jna(ion data base for the identification of physical evidence of existing• .

or po_enLial envirc_nmental contamination.

The Survey will concentrate on areas of acknowledged concern, including the

discharge of contar_lirlants irlto drain fields, seepage ponds and ditches. The Survey

will also include an identification of potential cross-contamination between
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chemicalradiological, potable, sanitary, and stormwater sewer systems. Specific

attention will be paid to unknown or potential discharges into an inappropriate

sewer system, which might cause a particular contaminant to be undetected or

untreated. This will be accomplished by a thorough review of site facilities in

conjunction with a review of standard operating procedures (SOPs) for the

operation and maintenance of wastewater discharge equipment, followed by

record review, interviews with site personnel, and observation of procedures.

A review of past water and wastewater conveyance, treatment and,,disposal

systems will also be accomplished during the Survey to eya.l.u.a_e what

environmental problems may exist as a result of past practices, if..any. SoIe..s.urface

drainage features, including channels, swales, culverts and cate.hib'asin_, will atso be
reviewed. "'-,_'_'.''' '.,"

, !, "!.,. "'., ",,.
6,2 ,_',. , . %

_.2 Records Required ,,'.. ".,_',.;,i,"""..2,'-

® Pleasant View Water and Sanit&tioh,l_ls_rii_t._!:,(PVW&SD) permit and
a,__ '_i::,_, ,....,,

regul ions :ii_,.. "'"',_,, '"J_',.'-:I, ,, i'. .

• VVastewater piping diagrar_.,s. "./_.:i_!-,."_::'!'-.

• SPCCplans ,: ',"'
', '. "F: '_

5,0 WASTE MANAGEMENT .i..,,,,,. ,.

• '_

,' "_ '_ ,.,. ,.; .i*

5.I Issue Iden._ifi_ation:'i",.....".i."'
,' _ ,'_- *i ° o

" , %_ ,' :.," ,,_,,

the Survey t:)roc'edt, ,e .fbr ac,ti_'ities related to the waste management is to review

known sou._c_i.so¢.a,_ tiviti_g and identify any additional sources or activities that

have the.pote'_.{_ai"td_;egult in contamination of environmental media.

Hazar'ctbu+_/mixed/radioactive/solid wastes will be tracked through the system and

waste- refitted site activities and records will be reviewed to develop an inventory °

and assess SERI's waste management practices.

The hazardous waste portion of the Survey will concentrate on those facilities

_nenLioned in the SERIRCRA Part B applications. The team will devote a significant

portion of the time on-site to a detailed facility investigation of hazardous or mixed
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waste generation, storage, and treatment practices, in addition, hazardous waste

storage and treatment areas will be examined.

The review of radioactive and nonhazardous solid waste will be similar to that for

hazardous wastesl Procedures will be evaluated to determine the SERI waste
/

classification practices. The detailed investigation described above will produce

information on radioactive and nonhazardous solid wastes so as to delineate any
/

previously unidentified sources, of waste that have the potential _ result inenvironmental contamination , ,

i

Discussions will be held with individuals knowledgeable on cu,rr_ii_.:':and p_is_.waste

management practices. This will be accomplished during the':il,h_bsi_ga,tion and in

the process of reviewing facility records and documen.,__ien. Ti_e.,objective is to

develop an understanding of past and existing w_.ste mlan:_ . activitiesge ment that

may serve as the basis for problem identification by_"_'_.Surv_y, te'am,

The review of activities related to the w_is_e, r_:a_hage'hS'entwill be coordinated

closely with the inactive waste site, hyd r_:_e.ol:6_t'r_QA_TSCA, surface/drinking water. i' I% "' "_.

discipline activities to identify any b,o:g_ibl_':_.el.ea_es that may pose a threat to the

envir°nment'_ , '.i'.' ;

Several areas for specifi_;,in,vestigat.io'n:'have--.... been identified during a review of

available document at,jio'n' "'...".',,.,,,,'.',.,.i

," ,." 'd .

: ,. .,."> ..,.,
' ,. , ,-

• Was_teoiFm4'nagement practices. .. , , , .' ,,

® ..i_iazai_._._LJsw_._e identification and documentation
• ._ S_O!t_'_,_e'management procedures and waste segregation practices

'i_"' i:Storb_e and disposition of scrap/salvage materials
, , •

5.2 ". ".,Records Required

No additional waste management records are required at this time.
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6.0 iNACTIVE WASTE SITES/RELEASES

6.1 issue Identification

The inactive waste sites/releases specialtyarea review will identify environmental

problems associated with the historical handling, storage, and disposal of

hazardous substances at the site. The review will involve the evaluation of

information developed in response to the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) regulations. The Surve_f..Wii.I focus on
''4

current and future environmt qtal problems -elated to past land _i__[ practice,.,o.. ,. ,

°' ..., ', ,

and past spills/releases. ',.,_ , . . :.
o,.

"'. i,' ' "-" '.''

As part of the Survey, records indicating the types afict"quantities of materials
',_ i °', '1 , .

disposed of in the inactive sites will be evaluateq, as "Wi.lli:th'e...fadlity design and

methods of waste containment. Information a_"ailfa.ble"tgrough historical aerial

photography, interviews, and site docum_,nt ,'su¢_;a_$OPs a'hd Unusual Occurrence
_:. -'. _..

"" i'n'_c_tive"wa steReports (UC'_s), will be assessed to id.en'_,_fy '";'::' sites and releases,

disturbed land :',"(,:.as,and to further def.ine sif_e_!(;:)cat:i:bnsand associated changes in

appearance over time. Visual insp'e.cti_ong,iw'ill bg'conducted for inactive sites and

releases to note surface feature_._in.d :i:c_i}o.i!_teipotential monitoring points.

% ',.

Any sites that have unc_e"rgone remedj'ation will also be addressed. Records and

analytical data in sLjp.pbrt 01f."the..s[_e'cleanup will be obtained for review. Inactive
', ' r' i"

tanks or contair_ers."that:_layh,a_)e held hazardous substances will be located and'. , ' .

their status as_esse(:t"E6rmer:'storage areas and staging locations will be included in
" " , , , ,' i"

this effort."i.f'ac'ih _, _tl_sefacilitieswill be evaluated in terms of the potential to

cause a..pr_,,.:,t"o:r:i['_ture risk to workers, the neighboring population, or the

en_ir, dnment ,ii".,.• .

, .

,.
. _,

6.2 . . Records Required• .

• Unusual Occurrence Reports (exclusive of those provided)

• Aerial/historical photographs

• Environmental Appraisal_ (other than 1985)



7.0 HYDROGEOLOGY

7.1 Issue Identification

A major concern for the Survey is the potential sources of groundwater

contamination. In addition, the potential impacts of the existing contamination or_

deeper aquifers need to be assessed by _.heSurvey team. Furthermore, the potentia_

_impacts of off-site movement of contaminated groundwater in the shaJt, ow aquifer
are also of concern. 'i::_

,=

A general review of existing data will be required to determ!_e"thle usefuii'less ofi .. r *

this information for the purposes of the Survey. This will"_[h_tlU_e,a:,review of
B _ 0 I

sampling procedures, chain-of-custody and quality.i:_ffsuran_:e)q.uality control

relrabl.l t_,;.._;onstruction, andprocedures, and data from various sources. Th_ ""_" "i"' "'"
placement of wells used for groundwater monitoril_g::_wili"b"_ examined. Interviews

with site personnel will be conducted .:,_,.,_:. ...... .

Several areas for specific investigation we_e id_:.n,tifii_d during a review of available
documentation' ':_'"' "'

"_. _, i_. ". ;:,

tl °

• Underground storage ta._,k Ie_k testing, age, construction material,
content, and l'ocation . _:ii_:

• Abovegro:_J,n'd stor..age,t.ar_kspill containment

• Solid an.d,"liq.U._dwasl_management operations

• Ade.q uacy'.'0:f_e_i_iihg wells to characterize groundwater conditions
' < ,' : -,,

7.2 .... Re__i_s::R_i_qu ired
...,' , :':T.
• . _ ,

• • ,."r ,.

"..i_i.."' Piezomelric level records for ali wells for last record date

e" .."'..,Maps or records of locations o! '_ater supply wells within 2 miles of the

site boundary

• Well logs for all wells



8.0 QUALITY ASSURAhlCE (QA)

8.1 Issue identification

The quality assurance (QA) review of the environmental program will examine the
!

siteS&A capabilities. The intent of this review will be to assess the quality of the

environmental monitoring data. Ali aspects of the QA program relating to the

environmental S&A effort will be reviewed. ,..
f ,

,-.. " °

The environmental sampling performed by SERI contractors will _._eva•l.uated by

reviewing protocols, procedures, data handling, and records...Fieid.{echniqU.'es may
, t , ,

be observed to determine actual sampling practices. ". "- .....:i.",.
,.' % , ,

0 ,". , ..

The quality assurance program will be reviewed th ougfi'ihe::gi)al.ua ionof contracts
for analytical services• : ':_

,' -°•, - . ,

., <,..,";'_ ',.. .,.
,_. .. '!. "-.,, , .; : ib

- ,• '%8.2 Records Required ",'. . " '_"
,_ '.. ,. °, %%, ,o "'

,. ,; i.J

, o

e Contracts for analytical services?,i.,.".., '

e S&A protocols and pr¢cedu#eg,.."' "'

e Analytical reports. '.,.,'.',..,.".i._.,.
'i

9.0 TOXIC AN D bH E'M;i''CALMA'TERiALS--TSCA

The toxic afid_!',,_._4i_C_t materials review will address the raw rnaterials and handling
• I1=

of chef_ical pr6_J_cts used at SERI. The use, handling, and disposal of PCBs, asbestos,

pestic.ides', and herbicides will also be within the scope of this effort.

Ali toxic and hazardous substances purchased, used, or manufactured on-site will be

evaluated. The tracking, control, and management of these substances will be

reviewed• Records of usage will be evaluated to determine the potential for

environmental contamination.
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The use of asbestos at SERIwill be reviewed to identify pathways of contamination.

Also, asbestos removal and disposal practices will be evaluated, and disposal sites

visited, if any, to define potential areas of concern.

Pesticideherbicide usage on the site will be reviewed to determine the risks of

environmental contamination. The review will focus on application records, storage

and disposal practices, and environmen{al monitoring procedures.

Several areas for specific investigation were identified during a revi,ew"ol available

documentation' "". '

°

.,._',.°.._!r_'.,.
e Chemical procurement procedures , T.. ,.:::'

."i 'e.° o

• Material QA procedures ,,:,..." ",. '.,
. 'j

• Toxic and hazardous materials inventory.. ".'"_::.""'..2,*

• Operator and technician training ," ",i'!:.:,. "...i:_,
• Decontamination/disposal manifest_::_i_d':¢_'rd s '_'"

• Maintenance/inspection Iogboo_Si_'i;-, 'q_!:.i'"..'_'"

Chemical storage ,., . . _. ,_:,.

9.2 Records Required

,. ,_: !)

• Purchase inve6tory list of...chi_'micals for the most recent year.

.," ", , "" .,, °",.,_'.

_ r , • '_°

.' , ,° , ,° °

.. °., . r, . . .
. , , ,.

;- , • ,

,° . ,

., *.
,.
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TABLE III

SERI ENVIRONMENTAL SURVEY

AREAS OF INTEREST FOR TECHNICAL SPECIALISTS

WASTEIVlANAGEMENT - Hazardous Waste
D. Worley Non-Hazardous Waste ._,,
D. Habib RCRA/Solid Waste Permits :'_"

Mixed Waste .".....::.::
Radioactive Waste ""_:'"'"" "

., i' .... " "i

R__ADIATION Radioactive Em issio ns"ahd-,E.ff,lue nts
R. Lanza Source Controls an.clM6;_i$,'o.rli_g-:"

Environmental {_,ml,i.to r ing,,-'-I_ad
Laboratory Analy_;is!:,i_ad "
Rad ioactive"Wast_ '":i." "' ]'"";ii,,. ', ,

"d ::_ '. °. '

M et_or_Jegy.::::::;::,,
R.---__anza Loda[Air "Qb_Iitr; :l:::iata

_mis;i:6'n So"iJJ'¢es,Control and Monitoring
, En_irori_:ept_l Monitoring - Air
':,::'::":_ir,:R.e,_mi_:sand Air Emissions Inventory

iii :, *1 i I , i iI i_ I

',;:°% '%, %%

S_U__RFACE/DRINKING ,.,_'.. E_f:[_ent Sources
W. Levitan "..,:.Wastewater (Process and Sanitary

""."", ::_reatment) Facilities
•, '..:". -' .,' Cooling Water System

.. "' Drinking Water Distribution
• '"' " _- Stormwater Management

'. ,.' ,.", Spill Prevention, Control and Counter-
,.:';,-., i".,,,.'i._:',''''" measure Plan

' ' ."' Aboveground Storage Tanks• ', ' t" _ ,

,HY'DRQGEE):LOGY/STORAGE - Waste Storageand Disposal Sites (Past and

".i_- '"' ' Active) ,W.._D,.owney Spill,_ccldent Locations
. Regional Geology and Groundwater
,"" Well Inventory and Construction

Groundwater Monitoring Program and
Studies
Underground Storage Tai,ks

=
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TABLE III

SERIENVIRONMENTAL SURVEY

AREAS OF INTEREST FOR TECHNICAL SPECIALISTS (Continued)

INACTIVE WASTE SITES/ - Past Waste Site Locations
RELEASES Characterization Studies
W. Levitan Spill/Accident Locations ,'::

Remediation Work " !",_.. . ,

'_Former Production Locatior_"s"_,'._, ,.
.,

..QUALITY ASSURANCE - EnvironmentaISampl'_idg..P, rag,ram "
W, Downey Environmental A_,alyti_'ili!_P'Fog_m

Data Manageme_._tiand H'ahdling
QA Program Ove,_:vi'e_..,,. ",:"

TOXIC AND CHEMICAL Process,:Cb.em:iea.lsan'd Substances
MATERIALS-TSCA Inventbi_:;!/:i.'! -_" "',. "
W. Downey Asg_to;_"_s.e"EvakJ at io n

_sb_e.s R'e._,oval and Disposal
'PCBs _._'e,rvi_(fe,Storage, and Disposal

':i.....,.0:.e_t_i_'Gi.de'_'Use,Storage, and Disposal
. ".::,:,i_&r@b':eusing and Storage Tanks for

" "",, '".,Pr,.6_:es_;Chemicals
,. % ,.

61"' "'_ !1.. , ,

• . ,

.' p ,
, , ,' .

' • ""'," "t. ' [' "
, .' , i o

, ,,

.,. , ... ,,"

,' t" ,' •' ",v"

% "., ,

, . ,.

.' ,° , , .• ,
, , ,. •

".. 'i
,
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APPENDIX D

LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS

.

.'.__ ._._,
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LISTOF ABBREVIATIONS, ACRONYMS, AND INITIALISMS

AAQs Ambient Air Quality Standards
ACGIH American Conference of Governmental Industrial Hygienists

APEN air pollution emissions notice

BOD biochemical oxygen demand
Btu British thermal unit

CAS Chemical Abstract Service '!:'!,.

(:fm cubic feet per minute ...._,:,_ ',

CFR Code of Federal Regulations ,",'-_ ,_., '- ',,'!:_i:.i' J _._ iJ "_:: ',

cfs cubic feet per second .,:.r.,,,,_.,.,:'',_,

CH Chicago Operations Office (DOE) ,_,!,::, ":,i. i::,,
CO carbon monoxide ._, ,..,, .,.',

COD chemical oxygen demand ,i;:::, '-.,::..,.:i,:;"..,_,,-

Con Mutual Consolidated Mutual Water Dis{_¢,. "..:':.,,,

' '_, "_i. :!_ ' ",'. _i..'_ i_

DAS Deputy Assistant Secretary,,:;. _:i:iiii!.i'"....?:
DCEA dichloroethane :i:k,. '"::i?:,. ':'_:,i_:>

DCG Derived Co ncent,r._,tj0'n:_:ujd'_i_i:?-.

DCHX Direct Contact-H e'at_- _ __ '_#_ih.afm,ge rt I ", 'o. _ _ Q

DOE U.S, Departnqei_,_'_f J_'_e,rgy

EP Extrac_jop Proced ui:e;'
EPA U.$;*:Envi'r,.o9me,n'_atlProtection Agency, - J ., . . •

ES&t"I ...E,;n_)irorlmeh:l]:;',Safetyand Health

t.:TLB .,.':i' :!::.:!..Fie,la,.T.e_tLaboratory.,.,..,' Building

gpd "_._:_'!;_i:_e[lons per day

kg:::...-':,." ":" kilogram

FIE ..':. hydrofluoric acid

I,:.\ Installation Assessment

IDLH immediately dangerous to life and health
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LIST OF ABBREVLATIONS, ACRONYMS, AND INITIALISMS (continued)

LEL Lower Explosive Limit

MDSDD Metropolttan Denver Sewage Disposal District

mg/L milligram per liter
mL railliliter

rngd million gallons per day
MOCVD metal organic chemical vapor deposition ,":.

mph miles per hour .,::,-,. .

MRI Midwest Research Institute ::::..! . ,....,mis meters per second ..".:: ' ,
• o, i.,. o, r ,.

MSDS Material Safety Data Sheets , .,. ,.. : ,.,,

MS[. Molten Salt Laboratory ,.:i"i.'.._:,.,. '.. i'i..,
", o lm

NAAQS National Ambient Air QuaJ.i't,[/star_dargs.:,-°. ,,. ', .'

NESHAP National Emission Standards,_c_r.Haz'a.rdous Air
Pollutants .. ,,..:

NPDES National Pollutant'l_fsclq_a.r'g.e'Elim'[nati°n System

NRVOC Negligibly react,i_e v6ta'$ile ar_janic compounds..,.. ': i::::-.":::::.
OEGC Office of £n_i.ream'e'n.t'a,I Guidance and Compliance., ,. -, . '.. ,,Q o, ,

OSCO Oil and soJ.ven)c"P._ocesscompany
OTEC Ocean Thel:_a_ Ene'rgy Conversion

,,

POTW ,".,pul_iicly-ow_ed treatment works
. ". ,. .' o.°

• °

PVC , . poly_;iny'l,chloride
PVSD :,-.,."Pl"ea._an:{View Sanitation District

.oOt. "• , .

QA/Q,C",-'"" i: .._l.t]ality assurance/quality control
," _,

• r ,r..,, .

.RC-RA. """ Resource Conservation and Recovery Act

'- .

5_A sampling and analysis

SAO.., SERI Area Office (DOE)
SERI " Solar Energy Research Institute

SOP Safe Operating Procedure

SPCC spill prevention, control, and countermeasures

SQG Small Quantity Generator
STEL short term exposure lirnit
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LIST OF ABBREVIATIONS, ACRONYMS, AND INITIALISMS (continued)

TCE trichloroethylene
TLD thermoluminescent dosimetry
TLV threshold limit value

TSD treatment, storage, and disposal

TSP total suspended particulates

TSS total suspende.d solids

TWA time weighted average
$ •

UST underground storage tank ...... .,

VOC volatile organic compound " ......" ".",
,' 4. r ,

'o , ,' o.' ,

WERC Wind Energy Research Center ',.:'-' .'...... "'.,,

"ki.:¢,:' 2,: !_' _' ",

,-.,, ,.

e'"- '", "." " ,!_ %"

• ,

• . '. i,

.... r" '• °,

r .'" ," ,
.

., ... . b
o .. 0 • ,

,, _- , • '.%,°'
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