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" PREFACE

TO

THE DEPARTMENT OF ENERGY

OAK RIDGE GASEOUS DIFFUSION PLANT

ENV RONMENTAL SURVEY PRELIMINARY REPORT

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

- U.S. Department of Energy's (DOE's) Oak Ridge Gaseous Diffusion Plant (ORGDP), Io#.ated near Oak
, _

Ridge, Tennessee. The Survey is being conducted by DOE's Office of Environmer_,t_'Saf_y and Health.

The ORGOP Survey is a portion of a larger, comprehensive DOE Environ_e:h.'tal.,S_r.vey enc'ompassing
% 'T' _,..,

ali major operating facilities of DOE. The DOE Environmental Sur,_y is ode Of a s_i_s of initiatives
..' '°. • ..

announced on September 18, lg8S, by Secretary of Energy Joa'e':5"..".N,er.ringt_ to strengthen the

environme,_tal, safety, and health programs and activit_l_ wit[_iiff,J_'_:" The purpose of the
%. % '. •

Environmental Survey is to identify, via a "no-fault" bali,eline'S'acvey"otf, all the Department's major' *" ' ' 'e"

operating facilities, environmental problems and..area_";J_f-enyir_nmental risk. The identified

problem areas will be prioritized on a Departmea.t-wid_,bas_s..rr_,order of importance in 1989.
'.. ', "'. %',. ","

• % -, . ... .. . .,.
• ,.. , , . .,j -I

., , , '.

The preliminary findings are subject to r_Qd4:fication",based on the results of the Sampling and¢' '. '. '. ' " ' i ",'

Analysis(S&A) phase of the Survey. Pretimjnary'findingsare also subject to modification based on

comments from the Oak Ridge Operations Of.f!ce CORD) concerning their technical accuracy. The

modified findings w_i be incor'l_t'ated into-t, he Environmental Survey Summary Report.

February 1989 .. .,..'.""

Washington, D.E: " • .'", ..,
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EXECUTIVE SUMMARY

Introduction

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

U.S Department of Energy's (DOE's) Oak Ridge Gaseous Diffusion Plant (ORGDP) conducted March

14 through 25, 1988.

,, i

0, °

The Survey is being conducted by an interdisciplinary team of environmental._pe¢ialists, led and
managed by the Office of Envtronment, Safety and Health's Office of.Enviroi_ental Audit.

Individual team components are being supplied by a private contractor.,.._he" ol_jective of'tide Survey

is to identify environmental problems and areas of environmental risk asse_tat'ed'_ith ORGDP. The
,e,

Survey covers ali environmental media and ali areas of envlrG'_,ne'ntal reg{Ji,ation, lt is being
_

" performed in accordance with the DOE Environmental Su_.ey Ma_'{,ua[,'",.T_s phase of the Survey, , °, 4" •

involves the review of existing site environmental data, obsei'v'_ildons"o._',the operations carried on at
,::. .....::%,,..,,.

ORGDP, and interviews with site personnel. ':_'", ,.,.:: ..... .. :.• , ,,

' ",,%

The Survey team developed a Sampling and AnalY_i-s Plalr_'to as'sist n further assessing certain of the,, , ,

environmental problems identified during"its' n-site.acl;ivi{i_.... , es, The Sampling and Analysis Plan will
¢.',°

be executed by Idaho National Engineering.LabOratory'(INEL). When completed, the results will be• . ,

uncorporated into the ORGDP Survey findir_gg'.for it_'clus_on into the Environmental Survey Summary
,

Report. ': , . "
,. ' , '. ,, ' 't
• P .,. , , ,

• ,

Site Description , ,.,. .,"'... .'

., ::. ' ':, .,.,,.,
ORGDP .s on,e pfthiee DOl_"f.a(ilities which make upthe Oak Ridge Reservation (ORR) on federally-

: owned land .n-_iGatfi_'an_.'Anderson, Counties, eastern Tennessee, The ORR occupies nearly 36,000

acres,whiie URGDP;._.43ortion covers 690 hectares (ha) (1,700 acres) in the . Jesternmost part of the

_ reservaiion" About 285 ha (707 acres) (within a '_-,curity fence) are considered "developed," with
,.

about 120.ma,jor buildings and structures. The remaining 405 ha (1,000 acres) are woodlands, rolling

hills, and ooen s_ace.

ORGDP was involved in the production of ennched uranium using the gaseous diffusion process until

September 1985, when it was placed on "ready standby" status. In December 1987, the production

facilities were officially placed Jn a sh_,_down mode. The site remains active in several scientific

m_ss_ons,_ncluding'
-

ES-I
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e Research and development of advanced enrichment methods --
--

• Engineering and computer support studies

• Analyl:ical laboratory programs --

• State-of-the-art waste treatment facilities

• Toxic Substances Control Act (TSCA) incineration studies

L

Employee population was 4,428 prior to the shutdown of the enrichment product_ facilities, and

still remains at about 4,000 at current levels of activity. Most of the present s'r,=_f_i_ork._:;_,_,,_;_:'-', in technical
service and program support divisions, with increasing attentior_ being,, giv_;_!tQ research,

development, and waste management efforts. Martin Marietta En.erg_,:_te_i Inc. (MMES), is the

contractor selected by DOE to operate ali ORR facilities, including._;(;12 a__ O_,Rioge National
Laboratory (ORNL). ............, ':_:m,

The Survey team met with representatives of state an_ Fed:_f_agonies on February 11, 1988, to

describe the Survey and discuss any concerns that they _i__<_i_out the site No major issues or

concerns were raised. . '_;;_i!!i!.,."=;_LI;'_,

Summary of Findinqs '_.. ,:,_ :=_,.. ;,,
• ,"

,, ,.

'. %. %,

The major preliminary findings of the Envi)b _at Survey of ORGDP are as follows:
,%

• There are m,or_ than';Z_ar.ei.as'on-site that are actual or potential sources of soil, surface

water, a_id'icjrou'_dwate_.'contamination. The sites, most of which ORGDP is aware of,

ran.ge'i._tsiz:e_ff_)m.s_[I spills to multi-acre landfills. The degree to which the areas have
,'" ,._ '. '._: '_,,," ,'

.b_. "n c.t_acteriz, ea is highly variable.. . -,

.

.."#"'"-- 'There+_lpear--+to be at least 12 areas on-site where groundwater is contaminated with• . •
• ,, . ,

',' ,..' organics, radionuclides, metals, and other contaminants. Concentrations of some
', %

.. "gontaminants have exceeded drinking water standards.

• The groundwater monitoring program has a number of deficiencies which reduce the

utility of _he program to define the nature and extent of groundwater contamination.

• Lack of sufficient treatment and disposal capacity for mixed (hazardous/radioactive),

mixed polychlorinated biphenyl (PCB), and radioactive wastes may result in improper
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storage and handling of these wastes on-site and in an increased 0otential for release

of hazardous constituents to the environment.
-

Overall Conclusions

The Survey found no environmental problems at ORGDP that represent an mmediate threat to

human life. The preliminary findings tdentified at ORGDP by the Survey do indicate that the site has

some potentially significant environmental problems, which are predominantly _li:result of past
. %

pract:,ces. The most pressing problem facing the site at present _sthe presence.-o_,n,umerous actual

and potential sources of groundwater contamination on-site, and inadequacie_ in tl_e.groundwater

monitoring program, which make it diffic,_l* to characterize the nature and'extent of contamination.

ii.
.,''. ,, ,

The environmental problems descrioed in this report vary in term's'6f'l:h_Lr mago'it;ude and risk, and a

complete understanding of the significarl,.e of some of,me en'virer!m'en.tal problems identified

requires a level of study and characterization that is.bey0"n_'.the *'bpe of the Survey. Actions

currently ur, Her way er planned at the site, part!_.ularJy'._heg_obndwater investigation and site
m o %. ,o ._

remediation activities, will contribute toward me,eti_gthis requirement.• o .. -, % .

". . °

• % %, . '-_

Transmittal and Follow-up of Findinqs . ",i', '. •
¢i %,

"',. . ,

The preliminary findings of the Environmerl_:.at..Sur_ey of the ORGDP were shared with the DOE Oak

Ridge Operation5 Office (GRO_ end the site..cor{tractor at the Survey clos_eaut briefing held March 25,

#_

• . , 4

1988. The ORO presented" the pret,imi_tary Survey findings to the Region IV office of the U.S.
,"

Environmental Prote_.ti_n AW_ency (E_A) and the TDHE on April 25, 1988, and June 8, 1988,
• ,' i

- respectively. By July. 8,194_8,..O.RO had developed a draft action plan to address the preliminary
• ', "6,' .'

- Survey findings: A fir_al action plan addressing ali the Survey findings cited herein will be prepared
• '% • ,,

by ORO w4_n 451d.a_,_Ja_e_r receiving this Preliminary Report. Those problems that involve extended

stud, ie_.and, multiye_r budget commitments will be the subject of the Environmental Survey

Summat__e'port and the DOE-wide prioritization.
.

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

Environmental Guidance and Compliance (OEG) has immediate responsibility for monitoring

environmental compliance and the status of the ORGDP Survey findings. The Office of

Environmental Audit wmll continue to assess the envtronmental problems 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 findings made during the Environmental

Surveyconducted March 14through March 25, 1988, at the U.S. Department of Energy's(DOE's)Oak

RidgeGaseousDiffusion Plant (ORGDP) near Oak Ridge, Tennessee. ORGDPisoperated for DOE by

Martin Marietta EnergySystems,Inc. Since this is a Preliminary Report, the contentsare subject to

. revision. Revisionsbasedon Oak Ridge Operations Office (ORO) review and comments concerning
t

the technical accuracy,the resultsof the Sampling and AnalysistS&A) phaseof the _ey, and other

pertinent information that may be obtained by the Surve_ team will be in'¢_'l;_r_ted into the
-- ,= ".,.

.. "1 ,!. '. 1%

Environmental SurveySummary Report. ,,-,,_,', '.._j;,.. _ ,. '_
e' .i; :4" '"r .,

, , , "' :;it .... ' '

The ORGDPSurveyispart of the larger, comprehens=veDOEEnv=rculm.ental_u_ey effort announced

bySecretary JohnS. Herr,ngton on September 18, 1985. The purp_ Of,tl'_eEnV_l'onmentalSur%'eyts

to identify, via a "no fault" baseline Survey of ali the _artm_i;'_; m_or operating facilities,

existing environmental problems and areas of environ_rer_al._:_ :_,_-....ri_!';'The;_elentified_;,_.,problem areaswill

be prioritized in 1989 on a Department-wide basiii;i,no_..6f'i_rtance. The prioritization will
.,

enable DOE to more effectively address erw'(r_nme'ntal_p.b)blems and allocate the resources

to correct these problems. Becau_e.1;h'e_'i_.ey"rs':.",nofault" and is not an "audit," it isnotnecessary

designed to identify specific, isolated,_ncide_ts._'( nqhcompliance nor to analyze environmental
'.. "., ', ".

management practices. Such incidentsah_/orr.hanagement practices are, however, used in the
"+. '% "_°

Survey asa means of {dentifying .existingand p_r,ential environmental problemsand risk.

The ORGDPEnvironmen_.af"Surveyi'_be;'n'gconducted by an interdisciplinary team of environmental
.

specialists headed ar_d"n_r_ge_'by the Office of Environment, Safety and Health's Office of
,... ".. ' .." ,.'"

Environmental Audit'. A c_mptete list of Survey participants and their affiliations is included in
..' ,- : : ",..,"

AppendixA.""'" ' ''. .,

, . •
• , ,.

statutes..a'_dregulations,acceptedindustrypractices,and professionaljudgment to make the

preliminaryfi'ndings,ncIudedinthisreport.The team carriedoutitsactivitiesinaccordancewiththe

guidanceand protocolsin the DOE EnvironmentalSurveyManual. Substantialuse of existing

information and of interviews with knowledgeable field office and site contractor personnel

accounted for a large part of the on-site effort. A summary of the site-specific Surveyactivitio,_ is

presented in Appendix B, and the Survey Plan ispresented in Appendix C.
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The preliminary Survey findings are presented in Chapters 3 and 4 in the form of existing and

potential environmental problems. Chapter 3 includes those findings that pertain to a specific

environmental medium, e.g., air or soil, while Chapter 4 includes those that are non-media-specific,

e.g., waste management, radiation, and qu=llity assurance, Because the findings vary greatly in

terms of magnitude, risk, and characterization, and consequently require different levels of

management attention and response, they are further divided into four categories within each of

the sections in Chapters3 and ._.

'. 't r

Thecriteria for placing a finding into one or more of tho four categories are as fO_r_;i!,

Category I includes only those findings which, based upon t_e =nformtt!on _j=llable to the Team
Leader, inv_ive immediate threat to human life. Findings of this ty_e. shall b_tmme_atel_ conveyed

to the responsible Environmental Safety a:,d Health parsonnel 0t.t_:_;ene'Or _n control of the

facility or location in question for action. Category I find]_ngsar_:i_e"_vironmental problems

where the potential risk is highest, the confidence.,i_...thi_::2_Jfi_dingii'._.ba_don the information

available, is the strongest,and the appropriate respt_se _Q_e'fcra:ll_g is the mostreszrictivein terms =

of alternatives. :_,:,,. '_:'_'_:',.."'':_;''''"
; °,. ", ':, '_,'

,,. ,. 'oi

Category II findings encompassone or m_reof'th_ ._l]owing situations:
'.. ",% ', %,

, ,o• . ,% , _, .
• , ,° ., °.

• Multiple or contiquing.". exceedaqCqs,,.,past or present, of a health-based environmental

standard whe_# tfie_e.is imm.e_jate potential for human population exposure, or a one-

time exce.e_i_ce wl_e,,.i;_]'dual impacts pose an immediate potential for human

popu Iati'brl'_.xp_ re...

, ' . • .,

• 'EVidenCe'.thatah'ealth-based environmental standard may be exceeded, as discussedin

• ... "' .thep_.ced_ri_ situation, within the timeframe of the DOE-wide Survey.
, =o . , ° %

• - . ,

'ei"':i Evidencethat the likelihood is high for an unplanned release due to, for example, the -

..i i-<onditio n or design of pollution abatement or monitoring equipment or other

management practices.

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

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

as inadequate monitoring or failure to obtain required permits.

_=_

h
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-= Category II findings include those environmental problems where the risk is high but the definition

- of ri_k is broader than in Category I. The information available to the Team Leader is adequate to

- identify the problem but may be insufficient to fully characterize it. Finally, in this category, more

discretion is available to the Operations Offices and Program Offices as to the appropriate response;

i',owever, the need for that response is such that management should not wait for th_ completion of

the entire DOE-wide Survey to respond. Unlike Category I findings, a sufficient, near-term response

by the Operations Office r_ay include further characterization prior to any action taken to rectify the
i

sit uati on. ,;_!,_:
'_ ii!=

=., _ ' w

Category III findings encompass one or both of the following criteria:
.' "_" "_ :ii, ',_ je.,':._;:' :ii:_ ': .

,,T:.,#° _e._':_

• The existence of pollutants or hazardous materials iq,_t.hea0r_,=..w_ter;grbundwater, or

.'L_;-';_:_';'', ")_":!,
soil resulting from DOE operations that pose or magpo_.a.13aza d,_to human health or
the environment. .'.

_j.e i .i:_:::•_.. • '.:::._

The existence of conditions at a DOE ,a_ililSy_;:_at,p_e!or may pose a hazard to human

health or the environment. :.. '. ".,". .... , •
, % . ,.

Category III findings are those environment-al_rObJem.'_,for which the broadest definition of risk is
¢: '-% '., ". '., _ %.'

used. As in Category li, the informatioriavailabl._,.to the Team Leader may not be sufficient to fully
%° '. %. °'_

,° '_ _

characterize the problem. Under this categor.y_.the range of alternatives available for response, and
¢' . •

the corresponding timefra.,m,e_,.for..respo.n_, are tha greatest, Environmental problems included.' _ . . , o

within this category will"l:y'pically"r,_lui'_;,e"lengthy investigation and remediation phases, as well as

mu, :i-year budget co'mh_itmedts. ,Th_se problems will be included in the DOE-wide prioritization

effort to ensure.th_tDOE's I_mj.t'ei;l"resources are used effectively.

In general;-the ]'evels0f lutants or materials that constitute a hazard or potential for hazard are
% ,

those lhat_eiceed sotne Federal, state, or local regulations for release of, contamination by, or• ,
• , ., ,

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

presence Of"some r_onregulated material is in a concentration that presents a concern for local

populations or the environment that is sufficient tc_ be included as an environmental problem.

Likewise, the presence of regulated materials in concentrations, even though below those

established by regulatory authorities, that nevertheless present a pote_tial for hazard or concern

may be classified a5 an environmental problem. In general, however, conditions that meet

regulatory or other requirements, where such exist, should not present a potential hazard and will

not be identified as an environmental problem.
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I

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

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

present a potential hazardousthreat to human health and the environment and shouldbe identified

as an environmental problem. Additionally, potentially hazardous conditions are those where the

likelihood of the occurrenceof release ishigh. w

g

The definition of the term "environmental problem" is broad and flexible to all_ for the wide

differences among the DOE sitesand operations. Therefore, a good deal of _$ii_al judgment

must be applied to the identification of environmental problems. -'_.'::___,_
,_!!_ ,i_ii_ "qli_°

,'.i_.ii:_" __:i=

Category IV findings include instancesof administrative noncom_!_ce a'_!'mana_ment practices
that are indlrectly related to environmental risk, but are not appr_{i_;?fo.r in_iU:sionin Categories I-

III. Suchfir,dings canbe based upon any level of informatiofiiia,vailabt_itb t_'_eam Leader, including "

direct observationsby the team members. Findingsio_hi_,¢a_ry a_e generally expected to lend

themselves to relatively simple, straightforward r_lufi_,_i_f further evaluation or analysis.

These findings, although not part of the DOE-Wtd.ep'r_itiza_i,on effort, will be passedalong to t •

Operations Offices and appropriate Program.0_f.i_i!fQr a_l_opriate action,

Basedon the professionaljudgment of the"Teanl.[:e.ader,the findings within categoriesare arranged
". i'% °_'

in order of relative significance. Compari_hcj_therelative significance of one finding to another,_=' .. ,._

either between categories, within a se_ion or within categories between sections, is neither
.," . , ._ ,0" o,O'

appropriate nor valid....Th_ catego'ri_at_ko'nand listing of findings in order of significance within this

report isonly the first"st._.i'_,a ro,utr,i-step iterative processto prioritize DOE'sproblems.
_

, o, ., ,.

. ., . , . '. ,

The next phas_:.of.tt_e.ORGD_"SurveyisS&A. The Idaho National Engineering Laboratory (INEL), the

S&A te_lin_JforORG:OP,began taking samples in October 1988. Prior to sampling, an S&A Plan was
., ,o , . % 'o

prel0ar'edJoy.,'DOEa'h_ t.he INEL in accordance with the protocols in the DOE Environmental Survey
" "%.," ,"

Manual:. _'.heS&A Planis designed to fill existing data gaps or weaknesses. The resultsgenerated by

the S&A effort are used to assistthe Survey team in further defining the existence and extent of

environmental problems and risks identified during the Survey.
=

i

lt is clear that the findings and observations in this report are highly varied in terms of magnitude,

risk, and characterization. Consequently, the priority, magnitude, and timeliness of near-term

responses require careful planning to en_ure appropriate and effective application. The iaformation

in this Preliminary Report will assistthe OROin planning these near-term responses.
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The ORO submitted a draft action plan dated July 8, 1988, in response to the preliminary findings

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

Status Report dated April 27, 1988. The draft action plan for the ORGDP Survey has been reviewed

by the Office of Environmental Guidance and Compliance (OEG), which has immediate responsibility

for monitoring the status and overseeing the adequacy of corrective action taken by the Operations

Office in response to the Survey findings
0

AS required in the December 2, 1987, memorandum from the Assistant Secreta_ f_¢.Environment,
"°,,_ %

Safety and Health to the Operations Office Manager entitled, Follow-uD _f_,nvironm_tal Survey.

Findinqs, the ORO will prepare and submit a final action plan to the Oel0_t_ilA_si:s_antSecritary (DAS)

for Environment within 45 days after receiving this Preliminary Report T_l'_il'_l_n plan for the

ORGDP Survey will address ali the preliminary findings cited I_e_1n, land _/i_.incorporate OEG's

comments on the draft action plan. ., ,. ii;!.i:

• % °, • "_

". . , .,

¢' '-,. ., ., ".i ',', .
,,

. ... '. ,

¢. ,

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

= ' ",l'
q _

. ,
, , . . ,

• , o

• , • °,

, ,
.o ,
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2.0 GENERAL SITE INFORMATION

=- 2.1 Site Settincl

The Oak Ridge Gaseous Diffusion Plant (ORGDP) is part of the U.S. Department of Energy's (DOE)

Oak Ridge Reservation (ORR) in eastern Tennessee. The ORGDP site occupies 690 hectares (ha)

(1,700 acres) in the westernmost part of the 14,260-ha (35,240-acre) ORR. Of the total ORGDP area,

about 285 ha (707acres) within security fencing are considered developed. ThQii!_ther two DOE

installations on the reservation are the Oak Ridge National Laboratory (ORNL),,i=P,t_bti!'_:entral region
_"_,';:i:i i ...!_,

and the Y-12 Plant in the easternmost part of ORR. Refer to Figure 2-1 f,or'l_.catin_if_k Ridge in

relat=on to _tsgeograph=c reg=on, and to F_gu_e 2-2 for the location of,t:_ tnr=e major if_stallations
,_ ,% .,_ ,=' .• _' :;" '.:. i,

on ORR (Oakes et al., 1987a). ..%. ..:,,
...,, '_i_;i'°.,

.:;_-..:, .,_7',... "C.':"

' '.... I ",_:!_"_";>."" ' '
Except for the City of Oak R=dge, land within 8 k=ometers _) (5 m_!_. of..(_l_R is mainly rural, used

largely for small-scale farming and pasturage of cattl,e_ R_;_e.tio'n;;_',_ctivities, including fishing,

boating, swimming, and water skiing, are widely _ac_a!i_'i:t_;i_vers and lakes of the area. Thei w

80-km (50-mile} population distribution includes a'_':_be_i_,cities and towns in addition to rural

_;:;_"'!" -_"' --;°''_" " '"':'='an

follows: .. ,,.. , ". _,
• , " =

, % , '%,, , ', °

: Distance From"6i_G DP_''
Population

Name ":i{k_._..) (_;" Direction From ORGDP (1980)

:i.,, ,,_i,,'"/''''''''7 No rtheast 28,000Oak Ridge (city), ._:'..,., l,i.,:_iill
OliverSpring_ ':i ..._".. 13 ",-' 8 North 3 600

• . .. _ _• . .
= Clinton .. .... 19 Northeast 5 300

Lenei'r,City.,; ! ,"" 19 12 Southeast 5 400
'% "%. "'r. _, . ° _ ,. ,._

..Ri_cjstot_ ",. 11 7 Southwest 4,400
.,'" i:'". ', "-, "_.

':' ": Ha_rjman "' " '," 14 9 West 8,3 O0

' .K'noxville 42 26 East 183,000

- The sector that includes the east-northeast (ENE), east (E), and east-southeast (ESE) diredcions from

ORGDP contains two-thirds of the population living within 80 km (50 miles) of the site. The east

see'eor alone has over 540,000 people of the 11 million total. Moreover, during the Manhat'can

Project in the lg4Os, the population of the City of Oak Ridge was nearly three times its present siz_ of

28,000. ORGDP employees tend to live within 40 km (25 miles) of the facility, commuting to the site
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DOE BOUNDARY (TYPICAL) ,ii]i;

Source: Oakee et al., 1987a

FIGURE2- 2

LOCATION OF THREE MAJOR INSTALLATIONS ON THE ORR
ORGDP - OAK RIDGE, TN
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from ali directions. About one-fourth of the staff lives in the City of Oak Ridge, and about one-third

lives in Knox County (MMES, 1984).

The whole of ORR lies in a region characterized by elongated ridges and valleys trending in a

northeast-southwest direction. The reservation is bounded un the west by the Cumberland Plateau,

on the north by the Cumberland Mountains, on the distant east by the Great Smoky Mountains, and

on the immediate east and south by the Clinch River. The ridges provided safety, isolation, and _'

separation for the Manhattan Project to achieve its production goals in secrecy durin_i!Wortd War ii.
/

%

ORGDP enjoys a relatively pleasant climate, dry and sunny with mild tempe.mi_;_s. Sur_"e_s may be

quite humid, while winters are cool, but comparatively short, Severe,._t..o_.n1_'_re... ,:..:.,,,.,rare' probably

because the surrounding mountains (especially the Great Smokier_t.,ct a's:i:_.arr(i"r;"diverting hot,
,_i'_o,, :i_,.. ,:._:,, ==

southeasterly winds from high-pressure Cells along the South At_tici'.-_,ast _ay from the area.

Precipitation varies from year to year, averaging 136cm (_!!5;_,!n.)"a_ai[y;:'of which about 25cm

(10 in.)is snowfall. Based on historic occurrence, it is,pr_;:_,a.bi_!i!t_ata£1"t_!aximum1-hour rainfall of

3.3 cm (1.3 in.) will occur once a year, and a 1-hou,_cain_i_i;_':il;$;_ (3.0 in.) will occur once every

100 years. For a 24-hour period, the yearly pro_ilit_y_!_.a 7:!_m.:. (3.0-in.)rainfall, and the 100-year

probability isa 17.3-cm (6.8-in.)rainfall (MiES:;_icJ84)'i'_:._ar-round temperatures average 144°C

(57.9°F), with highest readings of 30.7._ (87.,3_F)i;iin 'Btl_y and lowest readings of-1.8°C (28.8°F) in
,. °% .,. '% Q ,,

January. ....., .. '...• • o

. !+

¢i '"

About 80 percent of ORR Esfor._land, .¢P_aracteristic of central and southern Appalachia. The =

dominant deciduous tr'_-'are oak a¢_t hickory, while coniferous forest is largety cedar, hemlock,

white pine, and short_[eaf..N,ne..,Extens6ve stands of yellow pine and mixed hardwoods (maple, _;

sourwood, dogw¢_t; redbl_,._iackberry, elder, sycamore, elm, tulip tree, sweet gum, and yellow

poplar) are t)plc.al..t_'o.ugho_' the reservation. Prior to World War II, the ORGDP site was rolling

woodlar_;'with"_o_e ¢'l'e=_redpasture and cropland. Site preparation activities flattened hills and

filled_iVa'[ley_;1;bsuch"afi extent that the site within the security fence appears nearly flat. Vegetation

within _:h.e,:site was cleared, except for the banks of Poplar Creek and the Clinch River. Today, even
, •

after 40 year_'relatively little revegetation has occurred within the fence boundaries.

The woodland sites provide varied habitat for many wildlife species. Mammals include white-tailed

deer, cottontail rabbits, gray squirrels, opossums, woodchucks, beavers, muskrats, raccoons, striped

skunks, red and gray foxes, Iongtailed weasels, and, on rare occasions, mink and bobcats. Birds



include bobwhite, ruffed grouse, mourning doves, and waterfowl. Canada geese are the most

= common nesting waterfowl at ORGDP, while wood ducks and hooded mergansers also breed on the

site. Wintering flocks include mallard; black, pintail, gadwall, ring-neck, golden-eye, and bufflehead

ducks; and common mergansers. Other breeds, including widgeons, teal, redheads, canvasbacks,

lesser scaup, ruddy ducks, and American coots are observed c;uring the migratory seasons (Boyle et

al., 1979).

Reptiles and amphibians include bullfrocl_, snapping turtles, eastern spiny _shell turtles,

salamanders, and fence lizards. Fish species include gizzard shad, threadfin sh_t_it;_ bass, striped
", _ :,%

bass, yellow bass, largemouth bass, bluegill, white crappie, smallmouth bu_ and s'd_ redhorse
Q_

r ::'_(Boyle et al., 1979). '_ '"'=. "';% .,,' ,l_ .

A number of flora and fauna observed at or near ORR are on lists _f,.ra_',_nda_g_red, or threatened
. _ii_ ' . ..,'" ,,,.

species. These may be summarized as follows (Boyle et al 14_9)'. " =;_:_" ;.'"
"i;!i/!!, ". _,=_

-j

Plant species ". "=_;_;-,'"": ':!":i:_;;:,

I_ndannered Medicus .,,,, ". "_", "' '_'"
. ,° _ _ : °

• Rare-Large fothergilla; q=deht.i_a_,.;iGjn_e)_

• Threatened - False foxglo_/e.i"...Black."'_nakeroot; Ginseng; Carey's saxifrage; Carolina
:£ _ !°

saxifrage , ",.,,
• . _°

Animals ; ,.'" "'"
.' ,' •, r _. _.: ,_'

l l _ _

"1 • E_d_ge.red_iL_a,_t_rh mountain lion; Bald eagle
, ° , , ,', ,,

• '_',.e.a,ti_ed(Au'_'ubonBlue List)-Canvasback; Cooper's hawk; Sharp-shinned hawk;

...;::.:;;i..Ma'ts_law_!'Red-shouldered hawk; Osprey; Sparrow hawk; Barn owl; Purple martin;

"-i"'" ..'" ,_ewic_'qI"wren; Eastern bluebird; Loggerhead shrike; Yellow warbler; Grasshopper

. ,. sparrow; Henslow's sparrow; and Bachman'ssparrow
. '_• ,

Aquatic species (fish)
=

• Threatened - Slender chub; Spotfin chub; and Yellowfin madtom

--
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2.2 Overview of Major S.lteOperations

Until late summer of 1985, the primary }esponsibility of ORGDP was enrichment of uranium =

hexafluoride (UF6) in the uranium-235 isotope. The gaseous diffusion process used at ORGDP was

based on the fact that lighter molecules diffuse preferentially than heavier molecules through the
_L

walls of a porous barrier. Thus, the gas passing through the barrier wall is slightly richer in

uranium-235 than the gas remaining on the original side of the barrier. Repeating this process

through hundreds, or even thousands, of stages yields a gas enriched to several ti_es the original

concentration of 0.711 percent uranium-235 in natural feedstock. Three gaseo_is;._affusion plants

(Oak Ridge, Tennessee; Paducah, Kentucky; and Portsmouth, Ohio) workact tog_t_c to provide

commercial and Government users with 2-4 percent uranium-235 enriched;_ranium ancl"#6rtsmouth
'* *, .,i :¢ .

has been configured to produce the higher concentrations of enriched ur'ai_l_'re¢i_tred for military
," ' ;i:!.

applications. ,;_,'_'.:!'. *" "
•, _ ,_:, ,,,

, _ .,,!) , .,° ..

ORGDP has not enriched any uranium s,nce mld-1985, whed_t_=was pl=a(_d or/ 'ready standby" status.

In December of 1987, the production facilities were of_kall_'_d- i"_'.'h"shutdown mode. The site

remains active in a number of scientific mlss=ons, in_,n(_h _ fo_mng: _
'; ::m. "(. !!_,' % , ..,

• Research and development of adva_i_d en?i_h.ment techniques
,. ,.,,,, , ".,',=..% ._-

• Engineering and computer.sulbpo_¢)g¢_ms

• Analytical laboratory prog'ra'h_ ",._".
'o, .° '. _'

• New waste treatment facilitie¢J"-.'".,. " "
• , . '_

• Full-scale Toxic sdb_;tancesCont. ro'l"Act (TSCA)incineration studies.

Employee population .W_s'[4,4_8 in _:oioer 1983, but there have been some lossesdue to shutdown

of production at the g_'e_s di!fusion facilities. Some of the losses are being offset by the

continued gro.Wt.h'bf'othe'r::0'i_'o'ming processes, for example, atomic vapor laser isotope separation

(AVLIS), The..er_yee.,.population distribution in 1983, while diffusion processes were still
.... "'. ,' ',:., ._,

operayl_'_,,W'aSas'fOllOws',"'" ,; ! "'::* " Percent of Total

"'"';i["'i'-""'" Function Emlolovees Employees
'".'"-.. Technical Services 1,550 35 :

","* Plant Support 1,328 30 -
_

Research and Developmen_ 620 14
Administration 443 10 -

Production 354 8

Construction Contractor 89 2 _-
Waste Management 44 1

TOTAL 4,428 t 00

_
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ORGDP programs and research activities involve a variety of different processes and facilities, both

production-oriented and support or auxiliary in function. Although the uranium enrichment

production units were placed in a shutdown mode in December 1987, active research, development,

and supporting activities are continuing. A summa,'y of the extent of ORGDP facilities may be foundJ

in Table 2-1.

In addition to the extensive gaseous diffusion facilities, now idle, the ORGDP site also includes the

following research, auxiliary, and support facilities: '_"

, ,._ _, _ !,.

• Chemical Cleaning and Decontamination- Building K-1420 .,.... ' ...,.
, . j

• Steam Plant- Building K-1501 ,_::;:'" ,'i_ "
, '., :;% .!" _ ..

• AVLIS - Building K-1037 (former Barrier Plant -cnly I._rt of B:_l_n_'K.of037 is used by
o, . ';,, :

AVLIS) .,:i__;.,.:._'.. ".. '._.",'"

• Gas Centrifuge Enrichment Research - Buildin,_ K-12_I0_,I':K_'T'Z_@,K-1210-A, K-1220, K-

1052, K-1023, K-1600, and K-101 ,.:,,..... , '.',

• Computer and Data Processing Center.,.Bu'iialr_gJ=_._'fO0_,

• Analytical and Research Laboratories-"l_d:_tdin'_'l_,.! 004-A, B, C, D, L, and K-1006

• Air and Nitrogen Plants. Buildings"'.l(;,,'ltL01_t_'d_.K-'l"2.01

- • Chemical RecoveryFacility.- K:'_23_.' ",,."'..i":,.. '-, ",. '. ".,** %,

• Wastewater Treatment Pl=l'n,_'(Sewalg_)- Building K-1203
, ,. -, ,

• Maintenance and Machine Sl_b_,-,Bu'[Iding K-1401
¢,',,, ", :

• Garage- Building'K_.1414 .
.i,. , ",. ,o' o.i*

" • Water Treat,'m'ent Plal_lj:_=._ldl[l_ing K-151S

• TSCA Ini_i.dera.t_r..t::o_.ple_ - Building K-1435
", "r.' ° I°

• La.u_dry- I_bi.r_ljng'i_,'i'O 15

• ,.Pelint.5)i3 p - Bu?_ing K-1095
, . . .,
', '_.' a-.

ii .... . Ce_.tr,i_l'N_t_alization Facility - Tentatively identified as ENF or Building K-1407.H
J ° o ",, , "%':%%

,. ,,* . :Sludg_ixation Facility.

.. _.

Table 2-2l_ovides additional details on the size of the major facilities on-site at ORGDP along with

the appropriate responsible division's identity. Figure 2-3 gives locations for most of these buildings

- and facilities.

Numerous other important ancillary facilities have not been included in the above discussion

because they are not buildings or structures. These include burial grounds for contaminated and
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TABLE 2-1

EXTENT OF ORGDP FACILITIES (AS OF 09/01/g2)
ORGDP- OAK RIDGE, TN

Main Area Powerhouse Total ORGDPArea

Acres Inside Secure Fence 706 82.4 788.4
I I I ii i

Acres Under Roof 172.5 4.7 177.2

Major Buildings, Number 117 12 129 '!:_!i_,
,',.'._.. '-,:,ii_. --

Miles of Perimeter Fence 10.2 2.3 ,!2.5 "";_i ,.
ta ii:'.,,

Miles of Paved Road 23.8 2.25 .,,;;=,i_;_2"_5 "'_ii;_;o

Acres of Pavement 215 5.0 ,,_;.. ,_:::_,.lBl

Miles of _ailroad 5.0 4._l_i_:".!_::! '92_,4,

Source: Adapted from Union Carbide Corpora_i_ Nuc'l_r Division,
1982 _'_="_:'" "....

#

_

". '"' :- !_,':'_i'",, "

¢' %, "'o '-.£",. ,_

, ,. ,,

%. %. _. 'o

", ° '.,° "_"

..

, ', ,., ,.,'_]. _

• ,° _,°

'. % ., ,.

..,., ,'

" ' ','/:'.',° ," i"

, _° . ° .

'. _
°.,,.,

0 t

, _

-

k



. TABLE 2-2

MAJOR ORGDP FACILITIES (AS OF 09/01/821
ORGDP. OAK RIDGE, TN

I ii i ii

Floor Area Responsible Division
- Building Number Description (sq. ft.)

I I

K-301, 302, 304, K-25 Process Buildings 4,755,724 Operations
305, 306, 309, 310,

311,312 ._

_ K-402-1 thru 9 K-27 Process Buildings 1,114,386 ..... QI0'eratlons
II i ii I' .w;,'''_ '_

K-502-1,, thru 3 K-29, Process Buildings 582,400 r" "" Ope_,ations,,.

K-602-1 thru6 K-31ProcessBuildings 1,659,6.28./ ." i Opera_[ons
L_

K-902.1 thru 8 K-33 Process Buildings 2,7.80,104'.i ,::" "_'erations
I :' '" L

I I ii _

",,_3"7"I_ '" "" MaintenanceK-1001 Administration Buildings ; 3.. "..
IJ II L IRI I • I

K-1004-A Laboratory "'". 18,'_9 " ProcessSupport
i I I.. .i !.

K-1004-B Laboratory '".........., ":;'iq,7,94'2 ProcessSupport
, , 'i ii., I , ,

K-1004-C Laboratory '" "'-. "'., '-. 1_,785 ProcessSupport
I "1 _i I

K-1004-O Laboratory : "' "" "" " 24,870 ProcessSupport_

Hill II I I I - I , LIJI II I_ III I

K-1004-L Laboratory Pilot Pla6 "" ':"" i 42,266 Process Support
I ¢, , . I. II I I

K-1006 Development Labo.'ratory.:" .. " ' 19,619 Process Support
H, I ' I_ '1 "' I '" i I I II

K-1007 Computers & Data Proc'.ess_n_Center 132,168 Computer Sciences
I _ | I I | I _ ......

¢ o

K-1015 Laundry"... '.,. ...:, 8,039 Maintenance
--' iii I ii i iii

K-1037 Ind_irial Re_.ar¢.h.Building 163,161 Operations and AVLIS
ii n ' | I I i iii,p ," , •

K-1095 ' P.afn._'Sl_op 12,067 Maintenance, p ,

, , ., II I II will ," i ir'lllllll

K-1101 ', ' , .Nitr_'. )ilding & Air Plant 29,837 Operation_
_, i" • _1 ii i i i

' " u
K- 1200 . .....C?ntnf..,," ge Preparation Laboratory 70,971 Separation Systems

'L ' I, ,

K-120T'.-".,. , ,.; ' .,'" ,C°mpress°r/N 2 Filling Station 6,906,,,,, Operations
• 0,

_ K-1:}03"..." .. Wastewater Treatment Plant Not listed Operations
| . i i i i i i

K-1210 '. ,. CentnfugeTestFacJlity 34,120 Separation Systems
'1 i p i

_ K-1210-A Advanced Enganeering Test Facility 9,852 Separation Systems

K.1220 Centnfuce Demonstration Facility 61,800 Separation Systems
I iii i

_ K-1232 Chemical Recovery Facility 9,300 Operations
t iiii i i

K-1401 Maintenance Building 473,181 Maintenance and

Process Support
i i i i __
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TABLE 2-2

MAJOR ORGDP FACILITIES (AS OF 09/01/82)
ORGDP . OAK RIDGE, TN
PAGE TWO

I I i 5.i i

Floor Area

Building Number Description (sq. ft.) Responsible Division
Irllll I

K-1407-A thru H Central Neutralization Facility* Not listed Operations
I I I -

K- 1414 Garage & Gas Station 15,001 M.aintenance
I I I I1_ --

K-1420 Decontamination & Uranium Recovery 94,549 _ _erations

K- 1435 Toxic Substance Control Facility* Not li_ted _,_,_.at,ons

I;
i . .._ _.,

K-1501 Steam Plant 24,1.72_!!i-;"":! !!_._ , _ Oper_ions _

K-1515 Water Filtration Plant ,6,500':.iiii_-!'!_'-3:.'.Qperation s -
...*..itl... 'i:: 1!,,

:;'!_;;!120,; ";; "'. OperationsK-1650 Central Control Facility ',! "_ .,.ii

K-1652 Plant Protection HQ ,::..:,...'.'_3_'" _, Security and Plant
',:,__. -,;, Protection

lp, ,

*;:_:;" _"l';:::/ , i:_!. , !..:_

Source: Adapted from Union Carbide Corporatio_:_Lucl_a_-I_l_rSi_;'1982
• "{ :':, %., %

% °, o

* New Facility (built since 09/01/82 inventory):i", '",., "_":!i':'.,. "
r,,. ' %'. °% °, lo

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

,o •.., '- • •I' , '. , ' . %'
", ,

' , , ,°
, , - .

%. ,. -, 'p
* '% ".

". ,o
*. .

". .

"

" . ° '. ,.,.'j ., , ..'_;.

• . .,;C..,.I,..
," .'°' i• ,

.. o ,_
'. f' .'. ".

_' _. , .r , "v"
", .o .'

,. _:,
. ..

• '.
,e
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non,contaminated materials, settling basins, ponds or lagoons, electrical substations and

switchyards, monitoring stations and wells, storage yards, parking areas and others. Large cooling

tower installations serving the heat-generating processes also exist on-site, although most of these

have been idled by the shutdown of gaseous diffusion activities. Cooling water for still active

operations is pumped directly out of Poplar Creek and the Clinch River.

2.3 State and Federal Concerns

'_'!!!b

The Survey team met with representatives from the Tennessee Departma_,_.i_of, Health and

Environment and the U.S. Environmental Protection Agency- Region IV on I:__ 11",:J_8, as part -

of the pre-Survey visit to ORGDP. The purpose of this meeting was to e_01!ai_:_e Survey'process to

the regulatory agencies and to identify any environmental concerr_ they'_i_l:_:'l_'_'about ORGDP

SOthat these concerns could be reviewed during the Survey. Att__',i_re. sho_ in Appendix B.

The Survey Team Leader described ali aspects of the DG!E,,_u_;_ Th_;;_estions from the attendees

were general in nature and no major issues, envir_e_{,iOr=_a2_ise, were raised. The meeting _

lasted approximately 1 hour. ,.. ;_',i:,'>,., '=

, ;;%

, ,. - ,• ,
, '. , . __

¢i "

._o

,.,% . ,

., 'o

• °, ,' ..'.,

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

.. _° , ' ', %
, ,. , , . °'.

_
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• ,J,

3,0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

The discussions in this section pertain to existing or potential environmental problems in the air, so=l,

water, and groundwater media. The discussions include a summary of the available background

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

their control techniques, a review of the environmental monitoring program specific to each

medium, and a categorization and explanation of the environmental problems found by the Survey

team related to each medium, :',_,_
i

'+6 t

3.1 Air .,.' .. ',
e' .+" :i "lt' _$

+'. .+" +.

'+ '- ,' +'. "a.

3.131 Background Environmental Information '-,; ':. "" ,"•#+
,' . : .% ;: .+

+ .l". +. ,;+ ",

'. ++,., , s, ,ii,
", 'o , ',

' +"o ' ,,% "*

- The Oak Ridge Gaseous Diffusion Plant (ORGDP) is Iocate_'m Roc1113!il_o+_, which is part of the

eastern Tennessee-southwestern Virginia interstate air,_lit;'c_trol"_.'._ion (AQCR).• ,., . ,11 •
",. : ' ,.,._,_: :_._q +_

,.:':,. '_':;,.. '.. ,.,...,'

Roane County is designated by the U.S. Envir,o_rn+_J_al PPO_lct.ion Agency (EPA) as "better than, .

_ national standards" (attainment) for total s_s_'._lde_Nlrt;culates. With respect to the new,. , • .

PM10 standard RoaneCounty is in G,roul_ltl,,.cto_,t li_¢ly to be in compliance. Roane County is
, L ,. ', •'' . ' %,

designated in attainment for nitrogen Oxides, _a_laon monoxide, ozone, and lead. Only recently the
'+ ,. •,. :p

EPA has proposed to reclassify the last non-a_'ainn:4ent area for sulfur dioxide in the county (near the
I'". "+'

Kingston steam plant of the l_en_n.esseeV,_teY Authority) to attainment since "after reviewing the

monitoring data, no viatati_'ns we•rt",f_g.'_"since 1980" (EPA, 1988a).

• .==,
", 't.' .+" ,

Tessessee amb_rit air q_ity:,'._andards for the criteria pollutants are virtually identical to

U.S. standard&': The_ are st;i_'wn in Table 3-1 In addition, Tennessee has developed ambient air
",. "'_." t.-.,'' '''..i

_ standar_l_ far fluot_l.esi"lff_ese are shown in Table 3-2. Roane County is in full compliance with the, .°. _ , . ,

fluc_i_t_ standards. _dion 3.13 discusses ambient air monitoring for fluorides near ORGDP.
, ', ," ,'

Air quality, With respect to radionuclides (uranium) near ORGDP _scomparable to the nationwide

average, Oak Ridge Reservation (ORR) monitors several radionuclides at 13 stations on-site and at

6 remote stations located 19 to 121 kilometers (12to 75 m_les) from the reservation• Locations are

shown in Figure3 1. Radionuclide monitoring data for 1986 from seven statJons on the reservation

(including three adjacent to ORGDP) and six remote stations are shown _n Tables 3-3 and 3-4 (Oakes

et al., 1987b) along wi'_h the ranges obtained in nationwide monitonng conducted by EPA (EPA,

1987a).
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TABLE 3-1

TENNESSEEAMBIENT AIR QUALITY STANDARDS
ORGDP-'OAK RIDGE, TN

I m ....... I ' iii II nn, mnnnlnln I

Primary Standards Secondary Standards
I ii i ii ii i i i

Concentrati on Corotent rati onContaminants
Averagi ng " , Averagi ng -

uo_m3 ppm by Interval ppm by _!. Interval
volume _m3 votudl_'_' '.

III iii ' ' '_1 ]

Suspended 75 -- AGM 60 _'" "'. "' AG_.
Particulates 260 -- 24 hours 150 '. ,: .,, _' 24 hours
.......... _ "'% . o_ , " i.,

I

Sulfur Dioxide a0 0.03 AAM !_3_].0 ":'!.ii!_]:$.... ;_3hours
365 O.14 24 hours . _:": '"

i ==,,,, _..'_ ' ".. L. "w° __

, 10 ......Carbon Monoxide 10,000 9.0 8 hours ,:;, ,_ii_;" :'._;;'9.0 8 hours --
40,000 35.0 1 hour ,i!;i!!'_.40,OOQ.!;_,' 35.0 1 hour

Ozone 235 0.12 1 hour _'_;i_.,i ri._,i!;!=;i!._5 o. 12 1 hour
, = _*". _':r '" '" "':"_J

Hydrocarbons* 160 0.24 _.ho_!.. • :,,, 160 0.24 3 hours

(non-methane) !6"9,a. r_=.,;". "-'° 6-9 a.m.i ii ' '_ '_= ,'r I

Nitrogen Dioxide 100 0.'0.5' _:" ";i, '_=' 100 0.05 AAM_ , ---i,_. i

Lead 1.S Cater_dar 1.5 -- Calendar
-. ".o =. ,.

.,

_er quarter
°'" '_1

II I

°,, '_
¢i '

Source: TDHE, 1985 , ',, .-.

" NO longer in use asa F'_deraF41tlndar'_""

_cj/m3 = Microgr'a_sp_t;.cfJbi.c,m_.='ter
AGM = Annual geome,tric.m'ezin
AAM = A_a4 'arith_i:,r_ean

., .." , ', , . ° "

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

• .o
• . . ,

.,.

. 'i

, ,

,,
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TABLE 3-2

TENNESSEE AMBIENT AIR QUALITY STANDARDS FOR
GASEOUS FLUORIDES EXPRESSEDAS HYDROGEN FLUORIDE

ORGDP- OAK RIDGE, TN

-- Primary Standards Secondary Standards
ii

• Concentration Concentration

- , Averagi ng Avera_ ng

ppb by Interval ppb by ,_,t,e_i,,
_g/m3 volume Ucj/m3 Volume ..... _,i,.. _,,.

/i '_ " "'
I i n

1.2 1,5 30 clays 1,2 1.5 ".i'_'"30_iys_:, _ ":"-
-- , Fm..P',, ; ;: " :-v _ ,,o

16 2,0 7days 1,6 ,.2.0 ' .7_ayg .....'
I II i j ii I i III Bi

2,9 3,5 24hours 2.9 "' '=" ' '.... i

,. 3.5-.,":. 24'N6urs
'l,II,L ,

- 3.7 4,5 12 hours 3.7 "'%' _,_-i' I "12 hours
==_ i i

A,, %
o' '°" •, "'

...;,= _. ',"
= Source: TONE, 1985 ' ,' '"

_,' % ., "_ , ... _."
i

,, " _ %, '% ",°

o ' ' ', . ".,", "'. '1, "°. . ,

• i '
a' '., "'. '" " ' _ '.'

• . °
,. '_ •

-- , •, l

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

'.o '_ .,°' =°,"

',.'" % 'e' i"
% ."

• -. .°

' , ' , ", . •

o

• qo

, , % .
, , ,• . , o . .

I

• .
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Source: Ookes et al,,19870

FIGURE 3-I
=

AIR MONITORING STATIONS - OAK RIDGE RESERVATION
ORGDP - OAK RIDGE, "IN



TABLE 3-3

URANIUM-IN-AIR AT REMOTE sTATIONS NEAR OAK RIDGE RESERVATION, 1986
(x I0-1s uCi/m3)(*)

ORGDP- OAK I_,DGE, TN

i i i ii li ,

Radionuclide Maximum Minimum Average Nationwide Range
I II Iii I I

Uranaum - 234 0,059 .0026 ,033 ,005-, 124
' II I iii

-- t

Uran, urn-235 0.0026 .00027 .0014 .0d_2- 00SI

Urani urn- 238 0,04 S 0020 ,02 S .'/_.'_',O__, 069
°.,..,ii

- q i

Gross Beta 47 < 5 <: 11 ,. L_ '". ' '"
, , ' i , *q,',i* ,, ,

*' 4 • ,. ,

Source: Oakes et al,, 1987b -".-',,_:i'.".;.,
c.f .,

t' ". , i.

*,* 4'', %*, *'. !%

(a) Beta unitsare 10-is uCi/cm3 , ,. '.. ".. '."'_ . J, i

,**
e *, "i ,'i i ' ,_

o., i,

, ,!1"_;

1.* "*. "'i *%J. ' "' *w '_1_
.; o ., ,.

• il '• ' ", '. 'lp

i ,% ,

: * ' "". "%
,, . o . •

's ' ". %,%
.,.. , ,, •

., • . • ,,
. , ,

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

, )

c I , ,.

• P _, ,o',']• ,° ",, 4

,, _. , .'_',i,. **,. .,

t

. , , ,

•, . , ",."Q"" ,"i
q- . ,

i
', , -

, . , o



TABLE 3-4

ORGDP URANIUM-IN-AIR CONCENTRATIONS, 1986(a1
OAK RIDGE STATIONS ON RESERVATION

(x 10-1s uCl/mJ)lU)
ORGDP- OAK RIDGE, TN

,-
mlj i ii i . ii

Radionuclide Maximum Minimum Average

Uranium-234 0,85 0,035 0_ 1
,, , _.,5

Uranium-235 0,063 0,0032 .",.,._i_139

Uranium-238 0, 17 0,0074 ...... . O._.. ',,
I =

Gross Beta ,,,',,.
(Stations A33 A42, Ag3) 110 < 10 " ,,.." :_2Q,

_S

IS'l , II.

Gross Beta ,.' ,... ",. .. ,.

(Stations A8, A23, A31, A44) 120 < 1_,.'...'.,,"... "',"Jt 30
, , , ,o, _,

i .Iml °1 I _ . ' " "

Source: Oakes et al., 1987b ' '. " "
',. _,=. °''_ as ,

(a) Stations A8, A23, A31, A33, A42, "' "" ""," .... ' "A43, A4_4..(See'Figure 3-I'.)
(b; Beta units .,re 10-15 uCi/cm3

(c) Derived concentrations guidelines ar'e {)'.O47"_J_m3:f'or U-235, 0.3 ucj/m3 for U-238,
and 10-12uCi/cm3 for beta radiation;. ". _,"i"'.. "',". ,

%,. ",

,. ,.. -. ,.. ..... ; '.. ',,

"'..
.."'°,. ',

¢
,.

. "i, . " "" :'
' ..'° .,1", ,.'"', o'°

e ,. .
, , .

• , , . ,

, , .• , . .

. i-. . "".P

, .° ,,

. -,, ',

, _' , _-
. . ,,

•

o
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,
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Prevailing winds near ORGDP are from the southwest (SW) and west-southwest (WSW) during the

8:00 AM to 4:30 PM hours and from the northeast (NE) and east-northeast (ENE) during the hours of

-; 4:30 PM to 8:00AM. About 24 percent of the winds come from the NE and ENE directions and .

21 percent come from the SW and WSW directions, /,\ recent wind rose from the ORGDP

meteorologic tower is shown in Figure 3-2, This pattern is similar to those obtained at the other

towers near the other Oak Ridge DOE operations, During 1988 three meteorological towers were in

operation at the Oak Ridge National Laboratory (ORNL) and two at the Y-l,i;,,Iocation (see
, 'm

Figure 3-3). An additional two towers were operated, one between ORNL and Y,-:_2tai4done near the"',,o

west end of the ORR, south of ORGDP. i,.,,_".., "'" ,.,"'.
_ ". 41 ,P ,_'

- Climatic conditions in the area result in Oak Ridge being one of tj_ couri1_,S calm_;_t wind areas.
., . i, • _.

- The atmosphere can be considered to be in an inversion status abc_u_':DG.,percent'Of, the time,
a@

.!% '",L_"_:'.''''''''_"
', . o. , o

3.1.2 General Description of Pollution Sources and _.on_ ""..).,.
_';, ,T., _, : _"-,_: _: ,.

• • _; ,'%

Permitted Sources ,.. ,..,. . ,.
. m '_" °'* "', "° '7'

_ ',, " _, "% • ', P'e

_ '.,, . _ _,.. ', .,i o

ORGDP has aporoximately 269 air emission SotJ_i[Whi'¢_ are listed in Table 3-5, Approximately t20• . , ,Q ,_ .

air permits from the Tennessee Departme_t,.oi'l_a.lth and Environment (TDHE) cover those sources
", 'i ',P"

- requiring permits. Many of the emission poi_s.shown in Table3-S(e,g, the laboratory vents) do not

require permits, and many o,f ttie SQurces are,no longer operational.

., ° i ,. L_ t 'e i

. -; 0°

Air Emissions , , ,, • , ' a

.. . _ ,

• , , • ,,
..... d,' ,'

r ,

Emissions est'Cnlalte_p_.rform_d' by the Survey team for some solvents4Jsed in large quantities are
shown in T'able 3-6'.,. Wh_e' ORGDP was a major user of Freon.114 (dichlorotetrafluoroethane) prior

. °.. '_ L

to the'41_utdo_vn o)"t_'e gaseous diffusion process, air emissions of Freon.114 at present are minor.

Current'e_missions result from storage and handling losses as the Freon is prepared for transportation

to Portsm'ou.th and Paducah. The remaining organic compounds are primarily used _n vapor

degreasers, cold cleaners, and a_r conditioning units. Other source _,of a_r emass_ons to roediscussed

- include: the steam plant, the Toxic Substances Control Act (TSCA) _ncinerator, particulate

(radionuclide) sources, cooling towers, and the asbestos removal program.
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TABLE 3-6

ORGANIC AIR EMISSIONS, 1986
ORGDP- OAK RIDGE, TN

, i

Solvent Annual Use (Ib) Air Emissions(1)
III

Freon- 113 6,900 6,417
I I

Freon-114 1,600 1,488
I

Frc,n-11 2,000 1,860 ,;._
iiii i lib

Freon-12 9,100 8,463._" ....,i; I:_!,i .... ii ".i;=, .

11 1-Trichloroethane 600 ",i: :1.55j:_:.
i

#.

Methylene chloride 3,200 ,, ',. 2,1_6," ['..._',, ., ,.
IIII I I IIIIII

- :TOTAL "_;,!"..".'i'i_;_4_52"'"

....... 'L;!:,,. "c "
Source: Hibbetts, 1987 ,_ ::....... ";_'" .,.

,. ,i,.i, ,

(1) Estimated by Survey team at 93;;j_.rcer_.t'o...us_:_,''

, ' .f '" 9'1", ". ,/',%

,,, • % '. ,, ",

," '',,... "_' • ,. ". '_"

°i ", • , ""; "','"
,.

°, ..".'%% ',_"_

f'" o '" '_

, '° o

.. ," oa.

, • .. °..'"

°
, , .,

,. p

• , ,°

m _.
.. . • •

, , ',r' .,"
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Steam Plant

The steam plant (K-1501) at ORGDP consists of seven boilers with a total rated capacity of

350,000 pounds per hour (1b/br) of steam. Units 1 through 6 were installed in the lg40s and are coal-

fired. Unit 4 is equipped to be fired with eithercoal or natural gas. Compliance with sulfur dioxide

limitatio_s is obtained by limiting the sulfur content of coal to 2,44percent by contract, In 1972 a

large natural gas boiler (Unit 7) rated at 100,000 lh/ht was installed. I
, ',I

.'*l. '. "

During the early 1970s, compliance with opacity standards was mandated by the"_ate+a_r agency and
•, q, "" , +%,

in 1978 two electrostatic precipitators were installed, Problems witb"'tht".precipi_ors were, . eJ

experienced resulting in a "less-than-consistent compliance record + (Oak,e'sl.et.aki.1987a). Problems• , , ,.,

resulted because of the method used for the dumping of ash ar_,4ched_ti Ioiems with the
- o,, %. ,, ,_,

operation of boilers and precipitators, Numerous problems o,_¢,u'_o'd.,,duri'n'g the early 1980s.

process. This reduced steam demand to a point w,lre, ba_'e,';_!o,adi'f_jwith natural gas can be
';, 4'_, _ t,

effectively used to minimize operation with coal firi_tJ anS_l:ild_Jcel:_a_iculate emissions.

Operation with coal firing is necessary on[y,'dur'.n_,,_l_r,iodt_:of natural gas curtailment or when the
•. %,. ..,,number 7 (or number 4) boiler requiresx_zvicjr_g,, '" " '"

Table 3-7 shows 1987complian<:e experience,'i,ln summary, violations of the Tennessee opacity

standards occurred on 48 per cen't,'Of, the da._ that a coal-fired boiler was in operation. The days of• t , ,

noncompliance(33) repres'ent, a su'b_a"nti'al improvement over 1986 (84days of noncompliance),
'i to ," "*

This result was achieved.by.ma_(imi=iJ_g use of natural gas.

" o " ' i ' " "" =''' ""'"'"'" ' '=• °j.' ..
, . .

. , ,.,

Although no'N.OtJce_j..o_,V.!olat.ion have been issued, the state air agency is aware of the problem.

OperatLng.lpermit$1'a_,e scheduled to be renewed in October 1988. Without a plan that ensures
,r ,' ", '...

conttno:ed.('.ornplianc6" with the opacity standard, it _s expected that operating permits will not be

issued (see,'FJnding 3, 1.3, 1),

The proolem _sexacerbated by the fact that boeler number 7 is nearing the end of its useful life. A

quality assurance (QA) team was appotnted in December 1985 to make recommendations to br, ng

the plant into 100 percent compliance with Tennessee air emissions standards. A review of many

alternatives was made and the QA team recommended the installation of two 40,000 Ib/hr wood-

fired boilers as the most economical option, lt appears however that more conventional natural-gas-
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TABLE 3-7

STEAM PLANT (K-1501) OPACITY IN 1987
ORGDP- OAK RIDGE, TN

llql I I i i ii

Quarter Dayson Coal Days out of Total Minutes of
Compliance Noncompliance

II I I

1 33 24 3,045
I li , '1

2 34 8 1,703 '...I i i -- -

3 2 1 50 .....i ,,

4 o o 22.! .,,.,' i , •
i i iii ii I

° "0

TOTAL 69 31 '-', , _,,.
,, ',

4". °°%,. '" ',om i

Source' Adapted from Oak Ridge Gaseous,Di_u_n I_ti_t
", ":', C • "°.

Records by DOE Survey team ,-. .. ,o: .:' ',...:,ql . ,% ;. .

i I_,,...,., %% % , 0o
" "°°'f,= ,. °o

_'., .
_, "l ' °,, 4o

"" .w_. Q' ,. o °%
% ,, *, ,

• °,
."% , o, %, "%• ' • '. Plb

' ', , ,p,

• " %,. "J ". ",

¢' '., ,. '. ,
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". o." ,° '. *,.
• . '_ ',_"

'%

¢' ,,

.° .' o . ,% ,,,,' o,

,i ,_ .,"'. '-'
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fired boilers are in general the most favored option, although this choice could lead to violations

during periods of natural gas curtailment.

K-1435 Incinerator

Construction work was completed on the K-1435 incinerator [commonly called the Toxic Substances

Control Act (TSCA) incinerator because its feed will include polychlorinated biphenyls (PCBs)] and

off-gas treatment facility in June 1986. Because of the complexity of permittllffg (permits are

required under TSCA, the Resource Conservation and Recovery Act, the Nation_._o!_nt Discharge
Elimination System, and the Clean Air Act:), numerous delays have been exl:_ced. _,_"the time of

.'., : : ,,o

the Survey, a "TS_ Trial Burn" originally scheduled for late 1986 had nc:i_tak_ _ljce
', ,% i

4" 4"', "'' .. 0.,
' _ ., ,. t= , e

A schematic illustrating the incinerator and its off-gas treatm_,_t ,i._._own,'_n Figure 3-4. The

principal control (which ensures complete combustion)is t_,af'te'r_i_g/'c_" secondary combustion
'¢ '= ', ==

chamber (SCC). Particulate matter and acid gases are rl!_noved'_ri?ia,seri'ili'of devices consisting of(li a
quench chamber where the temperature is redu_ fr'ira, al_out;t",200°C (2,160_F) to about 95'C

(2000F) by direct water quenching, (2) a ventur_,'ir,.rul0b_'r-,wt_ic_,{emoves the largerparticulates,(3) a

packed column scrubber that removes mos'c.of_.l:_',_er_a[bing particulates and most of the acidic
Q,, ' ' .. "l ', ". w

gases, and (4)ionizing wet scrubbers (,tWo io.di'z_i'gn'_:'hambers and two scrubbers in series), which

would remove most of the particulatesa.nd a¢_di_ gases remaining after the first scrubbers. An
' '1 ",P"

induced draft fan and stack complete the of_'=cjashandling system
¢ .. •

Removal efficiency has he"en estii_,_t"'to be g9.2 percent for acid gases and 97,3 percent for
.% - o,

particulates. Permit C'_¢iUitdi_S (a_..a maximum waste feed rate of 3,000 Ib/hr) limit emissions to the
,. '" • a '° .' d,o

, ,, ,__oJ_ow;n,',: .. .' , , . ,..... , "d,' .'
• ,

• . .=,
.. .

. . .. F . --'-. , . ,• i

' • ' ,,, , ',,. _'.t.

,.','"' ,.. ,[_articul'at'ei 3,0 Iblhr
':SulfurDioxide 88 Ib/hr -

I

-NydrogenFluoride 3.2 Ibthr -

Hydrogen Chloride 3,68 b/ht :

Volatile Organic Compounds 1.1 S b/hr

=

r
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The incinerator is designed to utilize either natural gas or No. 2 fuel oil to supplement the heat

content of the waste feed and to control temperature in both the primary combustion chamber and

the SEE. The fuel oil system is a backup to the natural gas system and will be used only when natural

gas is not available.

Controls are in place that allow a thermal relief valve to open to vent combustion gases to the _

atmosphere through a stack in the event of shutdown of the induced fan or interruption of the
0

water supply to the quench chamber. This prevents damage to the gas cleaning_tem during an

interruption of quenching and avoids a backward flow during shutdown of t_'i_.¢l_ed draft fan.

When the thermal relief stack opens, ali kiln and secondary burners are in_erJ_ed to sl"_it;down,
'.r' J,,.. ," ' '",

I

In addition to continuous process monitoring and control, the...1,_.cinerat_".,.is equipped with an
o .,o _. . i

interlock and shutdown system that automatically shuts off the'_ll.,feed',a'nd shuts down the

combustion systems and gas cleaning systems. This ensure_ilfe and!'_ffic_'t shutdown in response
_ ''% ',. i

to any major process upset condition or equipment maLlfunctiortii",, ",,_"

, .; % ., ; ..i

Stack and ambient air sampling related to the rl;cLnera_O¢ar_e,_=cussed in Section 3.1.3.
'o'

, '. '_.. %,° %. I° o

Coolinq Towers ,.'.. ': .... ". "" ""
, .

", *, ,

z

Major ORGDP cooling towers areiisted in TabJ.e3-8. Towers892-H, 892-G, 861-E, 892-J, and 832-J¢ •

have been removed from se,rvice'because,6]f shutdown of the gaseous diffusion process. At the time

of the Survey, only tower"801-H Wa_'i".n,b_0eration. Because of the possibility of a fire in any of the
, ,' ,' u ' °

out-of-service towersia'_rj_"._,_fule.of,.,,d_=molition has been prepared. Current condition is the principal
' ''. ', i .' .'

factor determ_i.crg,the or d_r,ot.demolition.

• . °,

• ,, ,r,.. , ,,._

The pmjo0sed d_nc}litioh schedule calls for K-892-H to be demolished in fiscal year (FY)1989,
.' , ' , '. _--

K-892'_. i_'.,¢Y lgg0;"K-86 I"F in FY 1991, and K-Bg2-J in FY 1992, lt Ls anticipated that by 1993

towerK_801-H will either be replaced or require extensive repairs. The newesl:tower, K-832-H, and

the new C_[ at tower K-861-E are _n good condition and might _e moved and used at other

locations. The new cell would, however, require replacement of the Munter's fill which contains
_

asbestos. -

A fire in any of these towers would release substantial quantities of chrom=um to the atmosphere.

Investigations at ORGDP (Haymore, 1986) showed concentrations of total chromium in cooling tower

wood as high as 3,000 to 4,000 parts per million(ppm)(towersK-862-EandK-892-H), Thechromlum
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TABLE 3-8

MAJOR COOLING TOWERS
_ ORGDP- OAK RIDGE, TN p

Tower
Date I_laced in Service Function RemarksNumber

I II III

K-801 -H 1944 Cooling for K-25 In operat=on
(Rebuilt-1 g78i

J,ll Bmi ' ii II ..1_ ii

K-832-H 1945 Cooling for K-27 Out 0_f_ervice
(Rebuilt-lg85) Cooling for K-29 '"...... ; i

I III IIII *'l.,o_;==, _ I_'i

K-861-E 1951 Cooling for K-31 ,.'. ;_t of s_tice, 'g: iS

(Cell 17" added-lg7g) .' ," : •
_', 4"• ,_ '

II ] IIII I i

"-':";lOUt;_._erviceK-892-H 1954 Cooling for K-33 ,,,, .
i iii I ''

. .,

'°,,K-892-G 1954 Cooling for K-33 ',i ': ",, '_t of service
ii , ,, _ '1 "l ! '_. 1_

_,,, ' : % '; t o

Source: Adapted from MMES, 1988a ,_, .,, ...... .

" Munter's fill (asbestos) :i "' ' ". ' '"
• % L

, % %, , ", • °_

o ' ' ' ' • , o ",j",, °•.. w, , ,

• %,, I .,
¢' '. , ,,, . • I,_Q '%,

' ',

', _ *

¢ , =
', 4

.,' 'p

.' ,'_° 'g d 'e' _'
.% . ,o

' ' # ' t,' "' ,'" '" '* ' _''' ,i' % .Q.

, , ,.. t

, , ,°

, ,, °

• .

3-19



is probably present in the less toxic trivalent state since the more soluble hexavalent form would not

accumulate, A fire at tower K-Bg2-] has the additional potential to release asbestos (from the

Munter's fill),

ORGDP has taken precautionsto protectthe idlecooling towers against fires.The automatic

sprinklers remain activated and electrical systems have been de.energized (a large percentage of

cooling tower fires are theorized to have started through electrical faults), in addition "no smoking"

restrictions are rigorously enforced, (Cigarette smoking is suspected to be the caQs;eof a cooling

tower fire that occurred at tower K-862-H in1979,) .'_, """ :

,.' ,J "' ,. ,, ., "_.

Particulate Controls ..,,..,: _.,.
• , ,' ' .l w0

e., ', ', --i\..' .%. i,

," _4o ' %, -, _..,

ORGDP uses high.efficiency particulate air (HEPA) filters at 11 IOc_ti_jk:'l_ee "Table 3-9). Standard

Operating Procedures (SOPs)call for annual testing of effi_Ocy a_!,cOn'_i£_ous measurements of
'i !1% '. '=

pressure drop across a HEPA filter when in use. Durin,_t_,SCrr_y, t_ filters (in Building K-1037)

were noted without pressure drop monitors, The,two ffllilcs Were_ot in use and ORGDP plans to

install monitors in the near future before th,e fill_ s.,.,are_dlaceldih,,use.,,"., ., ".",:.i".. ',.:'
The SOPscall for tagging out a HEPA fi ,ter that1_ras _,0t'l_en inspected for 1year. Testing is normally

, ',, ", o

delayed until the unit is to be returned toservi_:ei',,At the time of the Survey, several units were so

tagged. (These are noted to be,in "standby"¢o ,r,'.clitionin Table 3-g,)

• P , . ,
, I. ,0 o.

The control of emissions."from th'e 'U'F6"cylinder decontamination system in building K-1420 iS
, , ,' • ,,

discussed in Finding 3.1..4:&.2,..'thi$_nit has not been used recently and the HEPA filter provides good
' , P |,° ,' ,._

control of the LID'zPz partjeJ.eS',,which resutt when the UF6 is removed by reaction with water,., . . '. o,

However, gd_d:'.pra'oti_;e dici:'ates that such discharges be vented vertically above the roof line,
- e-.,. " '..,

PresentJy l,and iri .t_ past_the system discharges horizontally through the building wall, The HEPA =
., • o , '. ,,

filter, was in_alledOhly recently (mid-1986). The impact of this discharge on soil in the area is
•

discussed i'n Section 3.2,2 and Fincling 3,2.4,3,1,

Asbestos Removal

During the forthcoming demolition program at ORGDP, it w=ll be necessary to remove asbestos from

many process buildings. Since asbestos is a hazardous air pollutant under the Clean Air Act _

(40CFR61, SubpartH) removal and disposal must be performed in compliance with these

regulations, In addition, regulations promulgated under the Occupational Safety and Health Act
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- TABLE 3-9

HEPA FILTERSYSTEMS
ORGDP- OAK RIDGE, TN

_rrE=lI I II II i

Number I Description Location
. I I I

48-0004 K-1037
i I

48-0011 UF6 Cy. Decon-System K- 1420
I I II II

.Q

48-0013 LHF Heat Induction Furnace K-1420 ,:_,, ,,.=

- 48-0020 Lab, Hood K-1006 ,, ' .... a ',,
iiii iiiiJ i i i i i i ii i "" .q ,

48-0021 Lab, Hood K-1006 ,, ,. ,:.
II iii ii I •

48-0022 Lab, Hood K-1006 ",."., ,.".. -,
...... _, .'.",.

,8.0023L,b.oo. '/ ' ' * .... 'w

48-0024 Lab, Hood "' "_ "K-toO.s=....,,

48..0025 Lab, Hood ",iii: ,-1 , ,
II m'l I I ii9

48-0001 Standby . ',, .,,_. _'iE_,,:,_37• . ..... ;, _ _ Iii i"111 ii I I -- - i

%, '_ %, ,,

48-0010 Standby • " ",. ", ". K-1420p, *.
I f'

L

Source: Adapted f¢_, E_J, Frles urC)OE Survey team

, '

• , ..", "'., .i',, '

,
, ,• lP

61 °
• _,

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

"., '% ,' i°,"

• ,°,° 'q '_.' i"

-" ,i": ,'"','
,, ,° °,," ,-

". '1.' t_ o* ,

. ' bj ,, ,"

4 _

, .

• °,
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, '. ,

-- ,. 'i
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(OSHA) must be observed (29 CFR 1910 and 29 CFR 1926). Although not applicable to this

demolition, the, recently enacted Asbestos Hazard Emergency Response Act (AHERA) will be studied
t

to determine which parts should be considered, At present AHERA applies only to asbestos removal

projects involving school buildings,

ORGDP estimates that about 450,000square feet of asbestos must be removed or treated. This.

estimate includes only friable asbestos and therefore does not include transite, shin.,gles, or cooling
t::i!_

tower fill. The estimate includes 41,000 square feet which will not be removed sr_e the lines on
,-.,.,,=.,,which it is installed will remain active, '=-,,., ,

"+,.q '4

.' i" ' . _ #

After consideration of many alternatives, a schedule of removal of a"0+t,0_.0,0square feet of

asb+stosand+,,casen,+ntthe4 ,ooomua,+feet,.=air,ing.. .v. High-
+.i +4""+ ' *"1 ", 'J,

priority areas that will be scheduled first include: the K-25tK';_.7/K_'_.1. tie'+'lines, the K-25and

K-27 Buildings (including pipe ga*leries), the compressor'+_: bu'iPd|_g '+Ki'633), the boiler house
+,;..+1. . •

, ; ++:,+.+ ". ,_

(K-7011 and other tie lines. These areas include 267,00_r.e.i_,of m_0estos..... : .. ;..._' .... 4P'#'_' "

,++ _;: "l "* +. 1, r .,'+ i:i'._._,i I

, I.+_ +_+,, , %%+. +..

One unique recommendation has been mad+'+or"t_i,.a+c_t_rnent project, In most cases, pipe

insula'_ion will not be removed from the pj_e+, S°_i_,s of:_ipe will be removed and buried with the
,, '. o _ % ..

'. +=, P. '. .,

asbestos insulation intact. This methodCdogy'_a's't_e ad0antages of (1) satisfying the requirement of

reducing the potential for release of cartinoge_ to a level "as low as reasonably achievable"

(ALARA), (2)requiring tesshandling, and i3)iavoiding separate removat of the pipe if only the

insulation were removed. _h,e dn'!y..disadva'l_tage appears to be that a larger volume will be required

at the burial site. The,S.u_:vey tear_,i.agr_=s that this method is best in that the release of asbestos

fibers to the atmospl_'e_;e,.W'i¢lbe-hminimized. In addition this is probably the most cost-effective

_,._-.,_.,-__ll'_rn_atJve. . ".'.,•

.. . . .+

• r... "*.+• ... +

3.1.3 .' .' ""EnviP_nrnent'al Monitoring Program
• .° , , %. '+ "

Ambient. Air Monitorinq

Prior to 1986, ORGDP operated a network of 11 a=r monitonr_g stations (shown in Figure 3-5 as A86

through A96). Total suspended particulates (TSP) and a variety of nuclides were routinely

determened. This network was designed to provide monitoring data for tracking releases as otoposed

to data on ambient environmental conditions. Problems with the location of the monitoring

stations (e.g., poor siting, elevation and proximity to roads), resulted in data consistently _ndicating

that TSP levels on-site were above ambient air quality standards. In 1986 these were replacedwttha
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Source: Oakes et c_l., !987a

FIGURE3-5

LOCATIONMAP OF PERIMETERAIR MONITORING
STATIONSAROUNDORGDP (THROUGH1986)

ORGDP- OAK RIDGE,TN
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network of five new stations (shown in Figure 3-6), This network has been in operation since early

lq87. The locations for the new stations were selected to be in compliance with ali siting criteria

listed in 40(:FR58,12, and the stations are operated according to the schedule outlined in

40 (:FR 58.13. The schedule calls for one 24-hour sample to be taken every 6days. This schedule

meets the regulatory intent of obtaining representative data each clay of the week. However, since

no data are accumulated for five out of every six days, it would not provide good information during

most unscheduled releases. ORGDP maintains several portable monitors that could be placed in,

operation whenever a release is detected. Considering the small potential for sub'_ntial releases

(see Section 3.1.3.2, Stack Sampling), the Survey team agrees with this system.'";It'$P.:iie_els obtained =

with the new network consistently indicate attainment of ambient air qualj,ty,stat_dards'."."',.,

r',l '''* o

Particulate samples are collected as described in 40EFR 50 Appeel_ix B. rn;'_is procedure, air is

passed through a preweighed Whatman 41 filter at about 50 cubi'c'.ie_1;,'l_lr..miF_'te (ft3/min). After

determination of TSP by weighing, the samples are dissolv_'=nd aRa=_:ed' 'for uranium, chromium, =
, ,, , %

and lead, Sincethe new airmonitoring stationscombine:ld i_atio_i'inearly1986,soilsamlolll

have not been collected near the stations (lee Find(:_ 3.'2_i_:4,.i'1),'.$l=indardprocedures at most U,S.

Department of Energy (DOE) sites tait for coter_hous'_ik_ng Of:Jir and soil samples,

i._,,. '- _. "% '. "0

Ambient air samplers are also operatec_.hear " "'thelpenm'et:Qrs of the Y-12 Plant and ORNL In addition,
',,' '. ,

ORR operates 12stations on or near th_"bounctaries of the reservation. These are shown in

Figure 3-1. As can be seen, st=_t!onsA33, A_$21Z:andA43 are sufficiently close to ORGDP to provide

information and serve to v41idat'i-.jnforrrr_tion from ORGDP stations. In general, although many

ambient air monitoring ida_.aa,re accent'S'ted by four groups at Oak Ridge (ORGDP, ORNL, Y-12, and
ORR), there has been,i'rt3'e.'coott:ljnation-- of the systems. Oak Ridge has proposed to have a

consultant review _he syste_,t;0'i'mprove the quality of data (e.g., siting), the coordination of data
.'.," ; : '.. ,"

collection, ar_d._s_.b!y.tQ determine if any stations are superfluous.

, , • ,

atmosphere decreased from 75kllograms in 1983 to 7kilograms in 1986 (1984, 47kilograms;

1985, 28 kiiog'rams). Presumably future years will record values at or below the 1986level. Until ---

1985, ORGDP operated S ambient air mon_tonng stations for gaseous fluorides (A81 through 85 on

Figure 3-5). Samples were taken by pumping air through filter paper _mpregnated with potassium

carbonate solution. During 1986, sampling was continued to demonstrate that low levels of

fluorides had been attained. A total of 192(7-day)samples were collected atstationsA81 toA84,

and 50 samples were collected at station ABS. (Since ABS is located 8 kilometers upwind of ORGDP, it

se_" ._sto estimate background conditions.)
,,
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Source: 9owers, '9_8D

FIGURE 3-6

NEW AMBIENT AIR MONITORS (1987-PRESENT)
- ORGDP - OAK RIDGE, "IN
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The highest quarterly average concentration at stations A81-84 was 0,08 microgram per cubic meter

(ug/m3), while the highest quarterly average of 7-day samples was 0.0S at stationA8S. Thus ali

samples were well below the ambient air standard of 1.6 ug/m3; similar results were obtained for 30-

day samples. No exceedances were found. Because of the low levels, ORGDP requested TDHE

approval to eliminate fluoride monitoring at the above stations. TDHE concurred with this decision.

Fluoride air sampling near the Y. 12 0erimeter is continuing,
.'_

I. P,
i

TSCA Ambient Air Monitorinq "........ ,.

.' " '°'J "i ! "'J"

Witi, the startup of the TSCA ncinerator, ORGDP plans to install two ambi_t_t _'monitors to sample•. %.. ... '., ,,

for organics related to incineration of PCB. Modeling of the predicted stac'_,'_'_n.ission'sindicates that
o ' .i• . .. ,. ,,

the points of greatest impact are at the locations shown (TSCA-I",,_'_d',_. -2)"On Figure3.7. Two
. ::', .. . o.

monitors were purchased and installed during 1988. lplar_s C=dLl_:,_.oral_f,_s'fOT:'uranium, PCBs, furans,

dioxins, and possibly benzene hexachloride. Because,o'f, the_t_h, an&i_ical costs, samples may be

collected and stored for future analysis. For exam,p,!e,**_i_;m_.ay'be,:_nore cost effective to analyze

samples only during periods of malfunction at _:_e.in'_i_'eraio;r.',":ORGDP personnel suspect that most

analyses will show levels below detectable j.m_its.._.l_,_-$.urVe_,team shares this opinion.
,j .. %

i" "' '" "'' '

Stack SamPlinq ..". • .".,.
'. ',, t

. m

¢i • •

P_-ior to the shutdown o(..the'.ga_eous,..di(fusion process, only two stacks at ORGDP required
,' • ' . .

cont,nuc,us monitoring-'it_e purgec_'O';"scrubber vent and the steam plant. During 1986, certain

post-shutdown activitle_"a_'_N_ purge cascade were occurring and emissions monitoring continued.

Emissions of ura'niu_n',.tecl_r4_i_, and fluoride for recent years are ,shown in Table 3-10. Sampling

at the purge'i:a'_,ad_tac.k w=ls discontinued in early 1987. Therefore, the steam plant at present is

the only r_ajor emi_ions source. The steam plant has a continuous opacity monitor. Compliance

proUt_l_sw'_e discussed in Section 3.1.2 and are the subject of Finding 3.1.4.3.1. Sulfur dioxide

emissaont :are estimated from the su(fur content of coal as received Contract limits on the sulfur

contents (2.44 percent maxfmum) have Deen a successful tool in ensuring compliance with the sulfur

dioxide emission s_anc_arct
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Source: Bowers, _988b

RGURE3-7

AMBIENT AIR MONITORS - "I'SCA INCINERATOR
ORGDP - OAK RIDGE, TN
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TABLE 3-10

AIR EMISSIONS - 1982-1986 r

ORGDP- OAK RIDGE, TN

Urani um Tech neti um FIuori des

(grams) (grams) (kilograms)
I I I

1982 2,000 2.0 71 1

1983 2,000 i.0 75 ,._III

1984 1,000 1.0 47 . .
"'h 6 ',

- 'l

1985 1,220 0.17 28 . """ ",
L I| I mL ,_L '* "_

 986 0,23 ' "'. '""
, •

Source' Oakes et al. 1987b .,.""-., ',. ,.
' o ,$-,. '. o

• ,., g
. '. , j

" ". "%., .' .. "....'_';. , ,
, i_" ' •i

' _' d.',_ ,,. 0,
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Planscallforstacksamplingatthe TSCA incineratorforradionuclideparticulatesto be performed

usingEPA Method 5 (modified).Gas flow ratesand temperaturewillbe measured usingEPA

Methods I and 2. Isokineticsampleprobesarelocatedata pointeightstackdiametersdownstream

ofthelastobstructioninthe 100-footstack.

The samplingtrainwillcontaina filterfortrappinguranium-containingparticulatesfollowedby at

leastfourimpingersin series.The filterwillbe heated to the 223° to 273'F.._angeto avoid
condensation.The impingerswillbe immersed inan ice-saltwaterbath toimpro_.',condensation.

The lastimpingerwillcontainsilicageltoensurecompletecollectionof moist_'e_,'_iTl_next-to-last

impingerwillbe empty. Any moisturecollectedwillbe added to the.'_t_ts of"t_tprevious

scrubber.Ifthiscombinationcontainsmore than 10percentof thetdt_'.u,r. ,thetestwillbe

rejectedand modificationswillbe made tothesampletrain(sucha_,_s,ingn_ol:kim'pi:r;gers).
,_:_-., ,.. -,.'%
'_ '. "... %. "e*
"i '- j e,

Radionuclidesresponsiblefordose areshown inTable3-I1;;:i_nceul,_Qium,'technetJum,iodine-131
..__,...

and iodine-125willbe responsibleformore than95_nt QF;_. do_, samplingand analysiswill

f_kodan#'a_alyses,potassiumhydroxidewillconcentrateon thesespecies.When collectingsam:_.s ......"" ":........ ,:.,*.
.; :°_o .

be added to the scrubbersto enhance abso_ion':.,'-4.n'_tion, some impingerswillcontain
_, *% '.. °.

impregnatedcharcoal. Uraniumanalys_,,wji!_"_t!_Z..e"_ fluorometric method (E¢-288),while
iodine-131 will be analyzed by Methock.g_2or..1_-'1._8."".i:"

'"-'.','..,.,.','.'i,.2.,.
Duringthe periodfollowingthe trialburn,"t.heonlyradioactivewastesto be incineratedwillbe

thosecontaininguranium....T,hus,.._rtalyses,fOrtheiodineradionuclideswillnotbenecessary.
," *, "r' _'

-- 'i w.

DoseCalculations • . ,
.' -

,., . % a' ..

.'"._'' _ '. '.i.."w* _'"

With theshutd'_w.nj_.th__aseousdiffusionplant,theprincipalsourceofradionuclideairemissions
,,. ''. q" p' "., ,.

atORG_]_,4_the._cksfrom 1420and theoldincineratorat1421.Emissionsfromthesesourcesare
.."," ; ', '. ".

extr_.rflely..rOwpartly"becauseof intermittentoperationsbutalsobecauseof controls.In1986the

whole-(_."y.,dose from allORGDP emissionswas 0.000000023mJllirem(torero).[The National

EmissionSia_'dardforHazardousAirPollutants-NESHAP- standardis25m_lliremperyear(mrem/yr)

and the total exposure (S0-year equivalent) to the total population living within 80 kilometers wa_.

0.003 person-rem.] As required by the NESHAPregulations (40CFR61.H), these estimates were

prepared utilizing AIRDOS-EPA. Technically, ORGDPwould be exempt from reporting these closes

since 40 (:FR61.98 exempts sources responsible for a closeequivalent below 5 mrem/yr whole body or

15mrem/yr critical organ. Because of the proximity of other DOE operations, DOE Oak Ridge

procedure_sto reportdose estimatessimultaneously.The 1986dose estimatesforthe three

3-29



TABLE 3-11

RADIONUCLIDES RESPONSIBLE FOR DOSE, TSCA INCINERATOR
ORGDP- OAK RIDGE, TN

li I

Total Body Lung Thyroid
'11 I I

Nearest Boundary 62,1% 12sl 53,9% U" 94,6% 12st

23.7% 36(:1 41.9% 36CI 3.6% 1311Q
,':_

6,3% U" 2,0% 32p 1 o ', ::.5.N . '. 36CI
,' "'.i ',

3.6% 32p °_'""" '"• ,,_ _.

' " ' " * '1 'I.L. I''..lm n _
4

NearestResident 83,8% U" 98.5% U" i'.""9 g;Oi3_ i'_i

_o.o% ,2s0 0,8% !6cw "-i"!_._;_.:::." _3,_3.6% 36Cl '""_ '"'",. i, , '; .o o

1.4% _4C ,-. "-i'"._:..."'"/2:"
flu i " i "i' ' ' , | m mm in

¢! :,am

Source: Ambrose, 1986 ,, ,, ..... ::',
9

¢' ", o; ,. •

" Assumed to be enriched to 1 percenl;.z,3sU:;.'i'.i'.,.."""'".
, • . °

% %% ,. ".
t.,... .. . .

a . •. °.% ,m

• %_ o.,, a ... %
¢i ", "'

, , '.,

".% ' ', ',D

• ,

¢i i.' -
,,

, , .
.' .% ° ,

t ," .. 'o °
• . .

. • °J
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Oak Ridge facilities are shown in Table 3-12. As can be seen from the data, ali three facilities are well

below the NESHAP standards of 25 and 75millirem for dose to the whole body and critical organ,

respectively. However the critical organ dose for Y-12 is marginally above the reporting limit of

1S millirem. The doses are not additive since each facility has an impact on different populations.

The dose from the TSr,.=Aincinerator under a worst-case scenario has been estimated by ORGDP. lt

: was assumed that ali incoming radionuctides would volatilize and be released to the atmosphere

(zero removal efficiency in the scrubbers). The dispersion of the particulate was mocl_'l_d by AIRDOS."

EPA to determine the dose to the nearest resident and also toa theoretical.'__,living at the
.r°,. ,

nearest boundary. These doses were then added, lt was alsoassumed tl'tit2ttte resi:dQ._s were at
, '_._l_ I ..

their residences 24 hours a day 365 days a year. In spite of the conservati.vii.as_ptions, the dose to
', *0 , .... !:,,,

the whole body was 0,11 mrem/yr ancl the dose to the critical orga_.lthyroid_,'was"T,:_,'mrem/yr, well

below the reporting limits of 5 mrem/yr and 1Smremlyr, respectiviJy. '; .;,"... '...'

,,.. ..j'-:!!::, ,. ;,

3.1.4 Findings and Observations ,,.,,.., ........ .

_.' ° '".o
. ',_°

3.1.4,1 Cateqory I .', .. • ' •
.%' .o.__ '_ -, ', ', ". ,_

,'. ' % ", '. "1,

None , " _'" " '"
• .

• "..'".. "',
• .,_,

3.1,4.2 Cateqory II .. '.

' °. "',° / _*
.' p . . ,'

.' ',° % .," .,"None ' , ,' ,"
, .

, w ' •

i"" ;:'
3.1.4,3 ca_Orvlll ,",....,"

,
, ,.

• ' ,• A' o,

• , ".,

..' ,° "° . ' '.. % ,
z _' ,

"e'

lo • ,.%. .i _

3.1.4.i '-." ,: Cateqo_ IV
"

I. Steam plant bo_ler-v_olationsofopacitystandard_..Coal,burningboilersat the steam plant

are frequently in v=olation of opacltystandards. Exceedancesin lg87 occurred on 33 of the

69days that the coal-fired bomlers were operated. Although this is not a significant

environmental problem and TDHE has not issued any Not=ces of Violation, the operating

permits for the boilers may not be renewed. The permlt renewal date _sOctober 1988. Five of
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TABLE 3-12

DOSE FROM AIR EMISSIONS - 1985
DOE OAK _IDGE FACILITIES

(torero/year)
ORGDP- OAK RIDGE, TN

Critical Organ Dose Equivalency
DOE Facility Whole-Body

Dose Equivalency ., ....
Lung Bone Thyroid

i iii ,llll =, "i' \

Y-12 Plant 0.00026 15.g 1.03 "",,,. ' ..
iiiii _._ hl i

,, • ,., '_,ORNL 0,5 0,S .42 ,. ," ....i, 0.51 ".,,o
I Iiiiii li " :"

ORGDP 0,00000067 0,000024 0,0005'7'.i"-"-._, Q:.00024
i i I ii _.- "'

' • _, _:l. lE

...." 75
EPA Standard 25 75 .75, ,. : ,. , ''' .,, "r,

" ' "IIl'l ..

Source: Adapted from Oakes et al., 1987b " ". ' ,",° i.
'. J,i

. ,'%

': ....;., ;'. ','
,11 ",. '.,' %

,% ° °,
,; %. ". 'lD

'q '.% , °,
• " % %' " % "t

ii ',, '.°

• % '" _' ' 'a

, ,

,, ',
', ', 'D

¢£ .'

, p ' ,° ,

,,,'° , r' ,' -

'i e' ,*'%.. 'q,°
"% ., ,.

, , ,o

,,

.' .' o ° ", %, ., ,.

• , o. ',"
, ,

'° , ' ", ' .

,
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seven boilers are coal-fired only; the other two are equipped to burn natural gas; however,

one of these boilers is nearing the end of its useful life.

A QA team appointed in December 1985 recommended the installation of two 40,000-tb/hr

wood-fired boilers as the low-cost alternative. Installation of similar-sized natural gas boilers

is now the preferred alternative.
-

2. The UF_ cylinder cleaninq vent (Buildinq.K.1420) discharqes horizontally out_ the buildinq,

resultinq in poor air dispers.ion. In addition, the exhaust may have co_.._ec:_the ground,
°.,.= ".%

resulting in contamination of the ground/soils in the area with.._ium _ld, fluoride.
' ,' ._ : :lp ',!!;j,,',- ::, , • '

Although the vent now has a HEPA filter, accepted practice di_.tj.tes..:_'.at vents discharge

verticallyabove the roofline.The impact ofthisdischargeo_ soilc_rnla_i_'_n isdiscussed

in Finding 3.2.4.3.1. '.i,"",. "" "",'"'...• o. 'j_ : %,

"::i'%.,:'":::;"
, o

' , o
e,.,,.=o , %, ",*°

. .

4 , "_ ",.,

_".. "L "; %. '" "

,,. t ; i "'. 'm

'_
"_ "' •, "%e

i

,',,, .o
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],z soi_...!l

3,2,1 Background Environmental Informat{on

The site occupied by ORGDP is, in general, underlain by residual soils formed by the in-piace

decomposition of rock. Alluvium also occurs in floodplains along the creeks, Fill materials placed

during construction of the plant were derived from on-site sources, usually excavations for other

buildings or facilities nearby. :_,\

The typical residuum in the site area is generally cohesive silty clay of mediu_'_:o.hi'_, plasticity.

Decomposition of the bedrock occurs as a result of physical weathering .a"r_'L'_imicat 'a_n. The
4' t" ' '

nature of a residual soil depends on the type of source rock, solu'biJk_"/o_:"che, source rock
"'. p,q' ' ,. o_

te_,

components, degree of weathering, climate,vegetation,and d_'a_n._cj.e.TF_t"residuumoverliesa

zone of weathered bedrock that is partially decomposed, usually wi_ va_'alraJet_'ardness, fracturing,

and porosity. Below the weathered zone lies unweathered bi_l'l'ock. ". '.,
t,g',,, .. ,, .. '_ ..0
v ' ' ''*'f'8. ', '

" 4'_ _ • ..

, _,"Q', ;. _. ' '.,, i;' r

Valley soils, such as those developed on the Chlckama_Jqa L_me the site, arestone beneath generally
=

much thinner than those developed on the carbonate ri_l_es. Valley soils are a mixture of clays, silts,
' % '% . ",

and weathered shale fragments. The Rome. Formation';.whlch is predominantly sandstone and shale,
%,. i .,

weathers to form a shallow soil containl_'g frag_ent_ of,_eathered rock. Soils reportedly mapped in
. %, '* ',%

the site area by the Soil Conservation SePvlce rar-zje from a shaly silt loam to silt loam for areas

underlain by limestone, and sil('roam to loam fb_'areas underlain by sandstone and shale (Kuhlmeier,
,.

1987). Table 3-13 present._ _me _lected ysical characteristics of the unconsolidated residuum at
'"' ,""_" 'i' '"

ORGDP. ,. .'.. '
'. °' ," t,

p °," ," ',_•
0

.' ' . . , ,. ,.' ,' =

Background radi.dac_ty ar_d"s_il' chemistry in the site area are not well documented prior to plant

startup. The co_r_rati.c_, ranges of naturally occurring, or background, thorium and uranium in

soils tlar0t_gl_out Te'6nessee have been measured to be 0.66 to 1,5 picocuries per gram (pCi/g) of
._.

thorium,-23'2."and 0.72 to 1.3 pCi/g of uranium-238 (Myrick et al., 1983). Throughout the United

States, theUranium-in-soil concentrations range from 0.12 to 3.8 pCi/g (uranium-238), and the
, ,

thorium-in-soil concentrations range from 0.10 to 3.4 pCi/g (thorium-232). Soils in the vicinity of the

ORGDP would be expected to have background concentrations of thorium and uranium within the

ranges observed throughout Tennessee. Thus, uranium or thorium concentrations greater than

background levels may be indicative of a local contamination source.

- 3-34 -
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There are no Federalor state regulations that limit the concentration of uranium in soils. However,

there is guidance available from both the U.S. Nuclear Regulatory Commission (NRC)and the DOE.

The NRC, in a memorandum pertaining to'a Branch Technical Position on the disposal or on-site

storage of residual thorium or uranium, established derived concentration limits for various disposal

options (NRC, 1981). One of these options applies to wastes with concentrations of uranium or

thorium sufficiently low that they would present no health risk and may be disposed of in any

manner. The acceptable concentrations for this disposal option were derived by the NRC using

radiation dose guidelines recommended by the EPA for protection against transura_lium elements
q, ,

present in the environment (EPA, 1977). The derived concentration limits are natu¢_l_.uranium, 10

pCi/g; depleted uranium, 35 pCi/g; and enriched uranium, 30 pCi/g, These co,qcentra_lo_limits are
,. ' ,, '. '.

based on the assumption that ali the daughter products of these elemezltl_"a'r'e)7_present"_;lsecular

",,:.., ".-",-:_,.,,.equilibrium, 'i"
,r , ,i

The DOE has established guidelines for residual radioac_ivit_ at I_e'rty_tJ.tjlized Sites Remedial

Action Program (FUSRAP)and remote Surplus Facilities Ma'na,_lemefft'p,rogram (SFMP) _ites (DOE,, , , ', . ,

1985; G,Ibert et al., 1985). The guidelines spec=fyconceOtratie_l;_,forthonum-232 and 30, and'_' "t °'_'. ,. ::"

radium-228 and 226 only. Forother radionuclides or_;_Ixtu'(e_'_',he';on"¢oncentrationguidelines must

be derived, on a site-specific basis, from a basic'd_le. li_,,of 1'_ millirem per year (mrem/yr) to an
,,, " _:; %° ;,, %,

individual from ali pathways. ' .- ',.",,"., ""
' " %,, i ". *,• , , •

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

There are no regulatory standards for nonr.aN.olog_'i:alcontaminant concentrations in soil as there

are for drinking water suppli_'o,r, air, A determination of "safe" or "acceptable" levels in soil

depends on contaminant.r_jrati'On",patHW°ays (e,g., wind or water erosion or leaching to the

groundwater) and pote_Tt'ial.h'_man e_'osure routes (e.g., ingestion of soil by children or farm
' . °,° ,o •

animals, ingestion.of c_'t,a'min.a_;d groundwater, or inhalation of fugitive dust containing, , , .

• ' '_ "o' .'

contaminants).. .Tl:,_refore, arc._eptable levels must be determined on a site-specific and chemical-
o.

specific basis. .","" ' ..".,"
.' ,, . *.

. , , , ,

3.2.2" "." _eneral Description of Pollution Sourcesand Controls
, ,.

' ,'

Soils can become contaminated by air emissions, runoff, storage and disposal activities, spills, and

resuspension of contaminated materials from other areas On-site soil sampling at the ORGDP

typically has been limited to areas of known air emissions or spills. Because the general location and

nature of materials spilled were known, the focus of soil sampling has been area-specific, as opposed

to routine site-wide monitoring, and limited to the specific materials thought to have been present.

Because soil monitoring is limited in terms of areas sampled and constituents analyzed, the Survey



team in some casesutilized processinformation and physicalevidenceof contamination to identify a

numblr of potential sell contamination sourcesand areas of known soilcontamination,

Actual and potential sourcesof soil contamination from operations and airborne emissions,both

past and present, are described below. These areas primarily consist of diffuse and/or large areas

where soilshave been contaminated. Discrete areas of soil contamination resulting, for example,

from isolated small spillsare addressedin Section4.5.1. Soil contamination associatedwith storage

areas, and with active or inactive waste disposal sites (e.g., the K.900 Bottle S_her.,,+ and K-770
• + "t

Contaminated Scrap Yard) is addressedas part of Sections 4.1..1and 4.5.2.3, re$_ely, and in the

findings dealing with the particular disposalsites. ""'.,
'"yt +,..1o

" ' t" f i, •

Areas of known or suspected soilcontamination are as follows' ...:::_..... ++,

• K-1420 Cytinder Cleaning Facility Stack Area - _he soitg_:Pi._li_ areas adjacent to the

K-1420 Cylinder Cleaning Facility Stackare appa_ly con/_minated with uranium, and

probably contaminated with other r.ad[_ii_,:i_uding technetium-CJ_ rilnstd
, , , +_,,'_ :U,i_....

from cylinder cleaning operations..The_f_k;!lityiJi_,, rated sincethe middle 195011,t$us4¢i
' ' ' ': " ' +;' !' '_' ' Vfor cleaning uranium hexafluoride _il.nd_._,. No exhaust system was in place to tnt

contamination released from:'th_:,_;iih_c_.pr'ocess, lt is suspectedby the Surveyteam
., ,, ",,. '. ,.,+i+ ,',_,

that airborne contamina_i6n ah_'..contaminated particulate matter were released
%. +. , .

directly from the facility. A v_l_ti6"n stackwas installed in December 1971(or January
,_, . I

1972) to exhaus{.iicborne conta'rnination; however, it operated until approximately .
,_ %+ '. • ., % o, =+

mid-1986 W_'out a"_!gh._i:iency particulate air (HEPA)filter. The installation of a
• ,

HEPA fiH_ .e_ated 10y'ORGDPpersonnel to be in mid-1986, provides for control of

emjs+L_s f'_ thi$:e_ack. Thisstack was reported by ORGDP to formerly be one of the

°h_t_er,_:_urces'o_'_raniumreleasesat the plant (Lay, 1988).
', ',, ." .,' °,

•..' data for the period 1975 through 1981, when semiannual monitoring was

" :i_i+::i.' " performed at two locations in the area, revealed uranium Concentrations as high as 44,3
' ' _micrograms per gram (+g/g) in the soil (Union Carbide Corporation, NuclearDivision,

undated). Similarly, vegetation analyses indicate uranium concentrations up to 45.0

ug/g in grassat the same locations. For comparison, sampling data for 1986 indicate

typical average values for uranium to be lessthan 3 ug/g and 1 ucj/g in soil and grass

respectively (Oakes et al., 1987b) at most on-site and ali off-site locations. Monitoring

hasnot been performed in these areas since 1981(seeSection 4.3.1).
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• Purge Cascade Vent Areas (Old and New) - The soil and vegetation (grass) in the vicinity

of the Purge Cascade Vents, both old and new, are contaminated with low levels of

uranium, technetium-99, and fluoride. Operation of these vents released contaminants

to the atmosphere as part of their function to clean undesirable chemicals and other

matter from the process lines. The old vent, Iocated on the K.25 building roof, andthe

new vent, located above the roof of the K-29 building adjacent to the open gap

between the K-27 and K-29 buildings, have functioned during tL'e life of the plant. The

old vent operated from 1945 to 1978. The new vent operated from._1978 to 1985

(Faulkner, 1988). Because the enrichment process is no longer in operation, the purge• - , _

cascade vents are no longer considered an active source of contammatio'rr,,. ',.,

q .l*, i • , = •

Soil samples collected in an area near the old vent from 19"7.5',-_,(g.h .i981 indicate

uranium and fluoride concentrations ranging from _03_,"tb.,.132.'$''I g and 110 tO 1,660
' '. ',, ". *e'

ug/g, respectively (Union Carbide Corporation, " ' '" "N.uclear,Di,_=_,._ndated). Soil samples
=!.1% '; "_'" " ';.'

collected in 1986 at off-site locations had average,, value_$,typically less than 3 ug/g
d=_,, .. ,o "_ , 0

uranium and less than 700 ug/g fluoride (Otk_;iit_ii;_,198_'b). Grass samples analyzed

over the same periodhad concentratic;i_:_ngl_'g.from'0.0e2to97 0 ug/g foruranium,

" %, ". %% ",..;_iand 8 to I:34ug/g forfluoride(Un OnCarbid.e..Cor'p'oration,NuclearDivision,undated).
' % ",

These areashave not been sarh;i'e_tas°'Cp,lli"coi "'• . ,,. , -, 'the monitoring program since that time.r . •

However, grass samples in'tl_e, areals_u't.'h of'the K-27 and K-29 buildings were collected

in April 1986 for the purpose of,'.a_..essi_'gthe radioactivity of the grass in order to make

a decision regardi_g,,dispositiQ.n. ' "of'the cut grass. Analyses indicated that uranium and

technetium-9.=JiWere ' _.'esent,".at.'maximum concentrations of 17 l_g/g and 1.3 pCi/g,

respective l_:'(ACJT;..1986_;...'Grass samples collected in 1986 at off-site locations had

typical .averag'_:_alu_r_ibss than 6 ug/g for fluoride, 0.1 ug/g for uranium, and 1.0 pCi/g

!or,.te'ch._etium:99.'.(-Oakes et al., 1987b),
.. ._

• . _ r-., ,-j

, ' '', ' '1 e

e'.,'. _,oolingiTower Areas- The ground surface areas near the cooling towers received zinc4 I

" chromate as a result of deposition of drift and windage from the towers. The chromate,, •

' 'i

composed partially of hexavalent chromium, and the zinc have been observed in soil =
.

and vegetation samples obtained from 1975 through 1981 at the sample locations

nearest the towers. Soil analyses reported for those years range from 20 to 2260 ug/g

for total chrome, and 9 to 2,885 uglg for zinc. Hexavalent chromium is thought to

compose approximately 5 percent of the total chrome that is leachable from the soil

(Taylor, 1980). Sampling at one of the locations (perimeter fence east of the K-33.H
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cooling tower) isstill performed semiannually; however, analysesfor metals other than

uranium have not been performed since 1981

The enrichment processis no longer in operation, and consequentlythe cooling towers

are no longer in use.Thus they are no longer a contributing sourceof surfacesoil and

vegetation contamination,
i

3.2.3 Environmental Monitoring Program ._

3,2.3.1 Soil Monrtorinq "_'""- _"',l '%

, "=i =,l

" '" !!F "t' ,1"

Soil sampling is performed at 13 locationson-site and off-site (within al0__.._J mile of the

site) on a semiannual basis. Soil sampling was not scheduled dufi_,.t;he oh_e Survey,thus not

the
'" "i"_;_ '..'

38_.... '"
Survey. Locationsof soilsampling are presentedin Figure - i_,_i_:,,,. ....,, e

Soil samples are analyzed in an on-site laboratory t'<)r"_lran'iumancF_luoride. Resultsof analysesfor

1986 are presented in Table 3-14. Of the areas:_'h,,pled__ree.r'evealed concentrations o_ uranium

above the other values, possiblyindicat=ve'o_contamfnat_¢_ due to site ol_erations. These sample
• '.. _,o _, ",. ",

sites--S2SK,perimeter fence east of K'_}-H co_i_ tower; $28K, K-722 Scrap Yard; and $29K,
' . %, ''., %,

Peninsula at K-1064--are located at or ne=_ra(eas of known soil contamination or close to past or
", ".

present sourcesof airborne releii_,esof contamii'_a'nts
.= ' , %, o." _

_'oni_.rina '"3.2.3.2 Veqetatiqn '-..

= , .

Vegetation samp._g'censist_.'o'f.i¢'ollectinggrass from the same 13 locations as the soil samples,and

pine needles f ro_-5,_'t .!_Jocations on a semiannual basis. Figure 3-8 shows the locations of the
, . oo, . _. •

vegetatt_0_"_mple_: "Vegetation sampling was not scheduled during the on-site Survey, thus not

obse_d,._f written procedures and sample locations were thoroughly reviewed during the

Survey

Vegetal=on is analyzed for uranium, technetium-99, and fluoride at the on-site laboratory. Results

from analyses of grass and pine needles collected in 19_6 are presented in Tables 3-15 and 3-16,

respectively. As with the soil s_mples, vegetation analytical results indicate areas where

contamination, possibly from past or present operations, is apparent. The areas with apparent

contamination elevated above other values--V6K, intersection of Blair Road and K.1407.C access
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SOIL AND VEGETATIONMONITORINGLOCATIONS
ORGDP - OAK RIDGE,TIN
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TABLE 3.14

lgu FLUORIDE AND URANIUM IN SOIL DATA
ORGDP- OAK RIDGE, TN

Concentration (ug/g drywt)
U

I ii --1 Jllll i i

Sample Number of (pCi/gdrywt)

Location Samples F" U (total)
i jl i

Feb. July Av Feb. July Av .;eb, Ju!,y Av

S18K 2 380 200 290 t.8 2.4 2.1 1.37 .;,,.l'_ 1.585
r l i • ..,Iql.i .

S19_', 2 881 750 816 2.8 2.0 2.4 2,-t3_. {i'_,. ' !,.1.815
---_. ii ii iT

,T; _' ":_J--

S20K 2 306 SO 178 2.9 3.4 3.2 .'.';"2.2.,; 2.6 2.4
ii

'L? 1 55
, ,.;, :-. L i: _, '

• i_,. ",,

S22K 2 445 550 498 2.6 3.0 ,,.:ql._,:,_._. )..2.0 "'_, 2.3 2.15
i I ii

$23K 2 196 <50 <123 2.1 '_L2,.1 1.6 1.6
i i

s2, K :, so 2.2 ,.s  .78i i, ] i

- " '": _-__'.6 2.9 2.5 2.75S2SK 2 449 700 S7S '_+;!'_.8'.I,::'.314':_.,ii
i i , .

S26K 2 333 150 24Z',. 1'.,_!',,, Z.;4 2.2 t.4 1.8 1.6
• t , •

= $27K 2 600 65(_.. _." ,. 2.2 2.0 1.4 1.7 1.55
v IIHI iii • ' "• i .

$28K 2 380 "'S_;G '_L(;$,. 1_,,2 24,6 19,4 10,8 , 18.7 14,75
L i i • i I

529K 2 , 590 SO(_"";,'."548"_ 5.7 2,2 4,0 4.3 1,7 3,0
iii i i

S30K 2 "t 1'37.0. 200"... 285 1.6 1.2 1.4 1.2 0.9 1.05• .t.= ,, i'

,' ," '. %,' 8'

Source: Oakes.et,al., ,1_87b "..."'

, . , 1 ,,,' .,.

i "
".i ° " " "' , % °='' °'• .

" . _' o,

, .
..' .,

. ,,

'i
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TABLE 3=15

1986 GRASSSAMPLING DATA*
ORGDP. OAK RIDGE, TN

,b

• iiii iiii i __

F"concentration U (total) concentraUon 99Tc concentration

Sample (u/g dry wt) (pCi/g dry wt)
Location (_cj/g dry wt) (pCi/g dry wt)

ii i i

Feb. July Av Feb. July Av Feb. July Av Feb. July Av
IIIIIII II

V1K 1.5 23.0 12.3 0.1 0.12 0.113 0.08 0.095 0.0875 0.4 0.9 0.65
i ..... .

'V2K 0.13, 5.4 2.77 0.7 0.19 0.447 0.05 0.147 0.0985 <0.4 =_',_0.4E_'<0.4

v3K 2.0 3.8 2.9 o, 0.240._7, 0.080._83o._3,s_;_.6 <_.6
V4K 1,7 2.4 2,1 0.1 0.05 0,077 0,08 0.041 0.060S.,.-i::Q:7 r" _4 <0.3 7

VSK 2.7 8.7 5.7 <0.1 0.03 0.064 <0,08 0.021 <0.,0510S-__Oi,_ <0:_'" <0.45

V6K., 2.2, 7.1 4.7 0,2 0,07 0.14 0,15 0.055 O.10_5 ;,, i::_iJi::_:;..1,4 1.15

V7K 5.9 3.8 4.9 0.1 0.05" 0.076 0.08 0.03_;.ii'._0595 "!:,'I'(iL,9 0.7 0.8I ....

VSK 4.0 3.0 3.S 0,_ 0,0970.098SO.OS"0.074:_.!_'_..O,_e_',.,i._:6 <0.4 O.S
vgK 2.3 9.2 s.___.o._o.o7 0.084 o.os;_!_,1,sz'_,_066"<0.4 <0.4 <0.4

V10K 8.3 5:8 7.1 0.1 0.17 0.137 0,_':-. =_=O::_:._:,.0:.J_06 <0.4 6.1 3.3

L V11K 11.3 7.8 9.6 10.4 3.2 6.83 ,i,. 7.gii:i::' 1.2:_,'70,i;_'5.185 36.0 136.2 86.1.... _. ,z -

V12K 3,1 5.1 4.1 0.2 0.17 0.,1_1 "O_102 '0!1._6 0.073 0.7 7.4 4.1: -

V13K 4.0 3.0 3.5 0.1 0.03 .06.6_'". O.Oai, 0,C)24 0.052 <0.4 <0.4 <0,4

Source' Oakes et al., 1987b ,: ". . ' ",. ..."
'. ,.

'. ,
• '_ . ,

* Ingestion by cattle of 30 ug of fluoride'13_r, grann"(dry weight) of grass for average grazing
intake is considered to procLu.ceno advers_ _ffect on the cattle.

• ".. ., .'"

, , °,

• ,. . _

• , o• . . .

• _• °

., ,. , . ..
, , ,.

• ,

.°
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TABLE 3-16

1986 PINE NEEDLE SAMPLING DATA
ORGDP- OAK RIDGE, TN

....

U (total) concentration 99Tc
F" concentration concentration

Sample (u/g dry wt) ....... (pCi/g dry w_)
Location (_g/g drywt) (pCi/g drywt)

ii i iii i
i i

Feb, July Av Feb. July Av Feb, July Av Feb, July Av
I

PNl 6.9 6.3' 6.6 1.2 0.126 0.66 0.11 0.096 0.103 <0.4 <0.4 <0.4

PN2 3.0 5,8 4,4 <0,1 0.045 <0,07 <0,08 0,034 <0,057 <1,2',h_,.<:1,2' <1.2
iii i

PN3 3.9 7.1 5.5 0'.d 0.095 0.10 0.08 0.072 0.076 _:4! !_0.4, <0.4
,,

PN4 2.6 3.0 2.8 0.1 0,085 0.09 0,08 0,065 0,072,,- .<0.4 .F'</t,.,0 <0.7
• L ' .... •

?NS <0.1 4.5 _<2.3 0.2 0.077 .. 0.14 0.15 0.059 0..,1_'" i:1i14 0.¢ _'' 1,0
" " '" "o

Source: Oakes et al., 1987b ,.,",,:,_., '.,,_.'.,,,
v

i

ql'" "' "",,,. ".o:"_'_ ",_'
". _ -,_ _1: ."*%

'.. 4'_, ., :'I,

• '% %"i "%• p ", i

, , .

, .. °%
% °, % I,s.,. .. , o

i' %, " " ' ' '

,. ,,

",.."%,. • ,
", .o.',

*, ' "', ,'£ 'alcI ° '

, % ,a.,. .. t

,. ., ' ,.J

. =' ,. ,

• o

i,° _" . ,

, °. .

..'?.;", *'-3,...• , , ,, °,

,. ,i. ,_

.., . ".,"

0
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road; V7K, perimeter fence at the southwest corner of K-1007; V10K, perimeter fence east of the K-

33-H cooling tower; V11K, K.722 Scrap Yard; and V12K, peninsula area at K-1064--are near or

downwind of known or suspected sources of contamination and are discussed in Section 3.2.2 and

Finding 4.5.2.3.

The soiland vegetationsample collectionlocationsare not allbased on currentsourcesorpotential

future sources of soil and vegetation contamination. Although air monitoring locations have

recently been established in consideration of current or known future sources, any,_llocation with

soil and vegetation monitoring locations was unintentional. ORGDP plans t_,gre_,.re consulting

services to review the current monitoring programs, and recommend a pcqgrar_-a.p£roach that

would integrate so, I, vegetation, and air monitoring relative to opeeation_S-_e_,iinding'Y!:9:4.4.1.
' _ rp, •

, ". ''.! ,

i' I.:3 2.4 Findings and Observations "' ""
o '_°" ' '"1.. °_ O

,,-., -:i..",2:-
3,2.4.1 Cateqory I ',,,

a, d, ,.% P

', Y'""q dm .;
, _p,. , .

o ,. ", % "' .w

None

'- %,, "_. _°, "o
" ' ' ' ' ' 'w"

3.2.4.2 Cateqorv II '., - "., "..
• . , ,,

None "'." ""
'. ')

c'
'. 4

3.2.4.3 Cateqory III. " :' ' , " ."• , •

, .
.,I ° . _, t' • 't"

. • . .' •

1. Soil contaminatibn'_as nOn'den fully characterized. The Survey identified three areas that

are or me'y" I_e:contam'in'ated with hazardous or radioactive constituents. The contaminated

are,as inel u'de',_:i_ay not be limited to, the following:
i.

' ' "' •o"" ",. q'

.a.- "' K-1420 Eylincler Clean_r_g Facility Stack Exhaust Area - This stack was reportedly one of

the higher cluantJty sources of tjranium releases during enrichment operations. The

stack was nnstalled in December 1971 (or January 1972) and operated until

aoprox_matety mld-1986 without a HEPA filter, lt has operated since mid-1986 with a

HEPA filter. So_l sampling sites previously sampled in the area revealed uranium

concentrat_ons as high as 44.3 '.g/gin 1977, Sampling has not been performed at that

location since 1981. The extent of contamination is presently uncharacterized near this

potential source.
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b. Purge Cascade Vent Areas (Old and New) - The operation of the process equipment to

- enrich uranium required purging of undesirable trace quantities of other radionuclides,

in particular technetium-g9, The purge cascade vents exhausted the process lines of this '

- and other impurities, Airborne distribution and subsequent deposition resulted in soil

= and vegetation contamination in areas close to the purge vents, Previous special

sampling of the grass south of the K-27 and K-29 buildings performed in April 1986:

1 ug/g), andrevealed low-level contamination by technetium-99 (13 pCi/g), uranium,j! 7

fluoride (61 ug/g) Historically, the nearby sample locations in the dowl_wind (both
.,...... z',

northeast and southeast) directions have consistently shown higher'toncj_trations of

uranium technetium-99, and fluoride than have more distant_"o'_s-wind'.i_:ations' .' ol • _ •

Soil contamination from these sources has not been comptetefy'Cl_r_rizgd.

|='=°_I=IZQ t_

c. Cooling Tower Areas - The areas near the cooling tov_e'i_'r,_iv#d a'irborne deposition

of chromate-treated cooling water during c_p_tiorl_,:.o_ the" enrichment process.
- ,.il i ,, ,, ,_,

Cooling water contained 18 to 21 parts p_,'m_!!!io__)_romium, 1 to 2 ppm zinc,

and 08 to 1,6 ppm phosphorus (Motle_,_ tg.87):,'.IT arrlOunt of hexavalent chromium is

roughly one-half the total chromiu;m"¢once_rt_atioH at 9 ppm (Taylor and Park, 1981).
• 0

Sampling performed at three.t_ati_i_;de_r _'wbling towers K-33-H, K-33-G, and K-31
' "_ ' 'r 'O

• , %,.

from 1975 through 1981 _howed._i[ '_onte'mination by chromium and zinc ranging
' , ',. ', ,.

= from 20 to 2,260 ug/g and 9"t0' _,8851'.bg/g, respectively Typically, concentrations of

these elements in,'soil are less il_a_ 100 ug/g for samples collected at locations just.

outside of the,_lant, area, $ambling for these metals was discontinued in 1982 The

,,

extent of he_cava4ent chr'_ium contamination in the soil relative to the former
, '. "'. ...' ,. = ,D

_ operation df _l'i,@_ow_s'is uncharacterized

," , ' . •

3,2.4,4 Cat_o_::)r_.]V .:.,..,

. , ,o,

,

1 ' S'_ii-a_::t veqetation samplinq locations are not collocated with ambient air monitorinq

static)ns. Current ambient air monitoring stations located relative to known (K-1420 Cylinder

Cleanirig Facility) or future (K-103S TSCA incinerator) airborne contaminant release points are

- not collocated with soil and vegetation sampling locations in a manner that would allow

correlation of AIRDOS predicted soil deposition with actually monitored soil contamination•

The use of predicted values only for evaluating environmental impacts for airborne releases

without proving or calibrating the computer model in use at the facility reduces the level of

confidence in the predicted values, Collocation of air monitoring locations with soil and
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vegetation monitoring locations would provide a means to collect more meaningful data to

calibrate the AIRDOS model used for the sources, A program of evaluation isplanned, but has

not been implemented, See Section 9,1,3 for information regarding ambient air monitoring,
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3,3 Surface Water

3,3,1 Background Environmental Information

Reqionat Settinq

Surface.water features at ORGDP and _n fact for v_rtually ali of the ORR, follow the northeast- to

southwest-trending valleys. Each of the three DOE facilities affects different sub-basLBs of the Clinch

River, the major surface-water body in the ORGDP area. Drainage from theY.t2 Pta'htenters Bear

Creek and the East Fork of Poplar Creek; ORNL drains into White Oak Cree k apd seve_ral'..trlbutaries;

and ORGDP drains ,hto Poplar Creek, the Clinch River, and an unnamedll,tt[Io'L2t._iiryof Pe_lar Creek

known locally as Mitchell Branch. Refer to Figure 3-g for details (Rogers e{'a'[::'tB_Bat,,,
',, P. ,,

,"'"%., , %,
*. 4o , . ,. ,,

• ' . " 'w'

The hydrology of the Clinch River-Poplar Creek system is h!ghty"¢._'_lm._"due to flow alterations

induced by the Melton Hi! _Dam upstream on the Clinch Riv'_"an.d t h_.',,Watts Bar Dam downstream

on the Tennessee River. The flows in the vicinity of th'e_O_GD_ea_..th_Js be downstream, UlO_r_am,

or zero. Historically, zero flow over Melton Hill data.occur.about 50 days a year, usually during
'. ",., ''. ",

- weekends, when _ndustrial electrical power re_lu_r_me_tt, ar(.,'diminished. To sustain peak power

demands, interm_ttent releases of 510 m.V_.,_:{tB,0_00.f,t,3/se'c:)frequently result on weekdays. At full_ '.. i . ,

pool elevation, the Clinch River in the _lrea oi(3RG[_'p ra'nges in del0th from less than 1 meter (3 feet)
• ..

: to about 7.3 meters (24 feet) and _nwidth _rom gO.'i'o 180 meters (295 to 590 feet), The Poplar Creek

flow rate averages about 6 rrf-_iSec(215 ft3/sec'l_ with recorded maximum and minimum rates being

254 and 0.5 m3/sec (B,g60'_3/sec an.e[18'_3/'sec), respectively. The average depth of the creek in the

vicinity of ORGDP _sabo.ut 3.S'l:neters(.t"1.5 feet) and the average width is about 70 meters (230 feet).
• ,,' ,' .a

, , ", ,a'.,. r .L'', *"

The 560-kllometeri(350-mi'le,_-fong Clinch River has its headwaters near Tazewetl, Virginia, and• .

- empties _O:to the.Tenne_,ee River at Kingston, Tennessee. lt dra=ns an 11,420-square-kilometer
•

(4,4tOi_u'are-mlley"v_a_:ershed and comlorises about 11 percent of the Tennessee River watershed.

= MeltonHi!l.'bamwasbu,ltin 1963 and controls the flow of the Clinch Riverin the ORR area. it hasa

heacl of t5 meters (50 feet) and creates a reservo=r that extends 70 k_lometers (44 miles) upstream.

Watts Bar Dam, although on the Tennessee R_ver, affects the flow of water in the lower reaches of

the Clinch R_ver ,up to the Melton H_II Dam, thus becoming a major ,nfluence on surface waters _n the

immed=ate ORGDP area. Watts Bar Dam hasa head of 34 meters (112 feet) and createsa reservoir

that extends up the Clinch River from _tsmouth to the 37-k:lometer (23-.m_le) mark upstream. Pol31ar

- Creek enters the Clinch River at the 19 2-k_lometer (11 9-m_le) mark.
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Floocl risk on the Clinch River and on Pololar Creek has been evaluated by the Tennessee Valley

Authority (TVA), the agency which regulates water levels in the ORGDP area. Regional floods occur

- typically _nthe December to April period, the season of maximum precipitation and greatest surface

runoff, since most vegetation is dormant. The severity of flooding on the Clinch River was

- diminished considerably by cor_structlon of TVA dams at Mort=s, Melton Hill, and Watts Bar From

1883 until 1936 (prior to Morris Dam's closure), 47 floods overflowed the Clinch ,l_Lyerfloodplatn.

- Since 1936 only one flood (1937) surpassed the reservoir's storage capacity. The cQr_ned effects of
•

the three clams should prevent almost ali future excessive flows on the Clinch (Boyle dr'al',. 197g).
, A ° " • ', 0 •

ORGDP staff have used data from TVA'S flood hazard analysis branch to _redi_'W;al;er levels above

the ground floor of major facilities during the 100-year flood)(1.'_n'.i'C]0 _:hangesi'of being equalecl or
-- • '. ,j ,

exceeded in any given year) and the 500-year flood (1 in 50Qchar_el_.of.betru:j equaled or exceeded
, ' .° ",, =" ' •

in any given year). Refer to Table 3-17. The same data were'uf_ld to".t_ntify areas of ORGDP which
J,.... . ',, %t, e

- would have blocked access during flood conditions, Re,fet:t_'"l't[bte 3-18 for this information. See
,'=- '. % ' ,. , i0 % ,

also Figure 3-10 for graphic views of the potenti_lly"fl_.ded.a'reas.
°" %, '. %, " , "iii

_ , , • , e
• % %, ,

,, , '. J

Extreme floods may result on the tributaries t0,theCIi_r._, Ri'ver from two type5 of storms:
t

• Intense rainfall of long duratl_n 6[urir_g w nter
• Cloudbursts of sh'o_,duration _ut "great intensity during summer.

_ * • ,

, p . ",

. • IL,, ,"" , °''

High-_ntensity summer,tains."o<:cur f_e_luently whenever warm mo0st air from the Gu f of Mexico

- flows northward over tile eastern, continental range. The most tntense storm during the period of, , ', ., .

record in the C_t,]'of Oak Ridge occurreQ on August 10, 1960, when 18 gcentimeter5 (7.43 inches) of

- rain fell in.33 h0_K. _t._f're 5term center, 1.2 kilometers (0.75 m_le) north of the Oak Ridge weather
• o

stations;''abeut 22:_rcentimeters (g inches) fell during the same oerlod. To demonstrate the

_ restncted.ar'eal extent of such cloudbursts, during the same 3 3-hour oer_od the rain gauge at

ORGDP's _ati,on 19kilometers (12 miles) west of Oak Ridge recorcled only 008 centimeter (0.03 =nch)

of prec=p_tat_on =,acnfall of this type =sa source of concern, since _t cannot be controlled by the

:oeration of TVA's dams (Boyle et al., 1979).

d
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TABLE 3-17

FACILITIES WITHIN THE FLOODPLAIN
ORGDP- OAK RIDGE, TN

- ii i iiii iii

Water Level Above Grounct
Floor (ft:)

Building Description --

100-Year 500-Year
Flood Flood

- III II °1 II __

K-700-A-27 Substation for 1513 Pad 0,0 ',,i_, 1.3
-- mill '"" ' • " '

I I . . Ililll I ----

K-701 Boiler House 1,,48. ""' ,." 3,89o

,ill i,ll Ii a " I, .' .,''L , --

K-702_ Turbi ne Room .," ,t',48.; ! "'_, 89
I f I I

K-703 Office Area ".. .,,T', 'i;',. 3,89
I 'u ', _ .....i iiiii i°•

K-705-B Intake Tunnel '"' " ,"' ,,. 0.0"',._:. 0.01
-- ii iiii i 4 ,. ' ' L.. ":J

K-706 Pump House ,'".. ",, ,-'""[X_ 0,01
.... -- .... '. • , •

i I I'I ........I

K.71 Sewage Treatment Facility ,'".-. "'-"', '.,,." 0.0 1,01__ ¢ . ,,..o 'o °_
" i 11_ ' ,,

K-723 Warehouse ,L,',_, ',.,",.., • 0.0 0.01
ii iiii • i .I li I .

K-726 Warehouse :' "' " ',," " ,.',' 0,0 1 51G, °, i ,

-- ii i ° 'llllllI I _ . , II I -- --

• Warehouse. '"" i".' "., ""K.7_ '" • ", " 0.0 0,76
i i i _ I I ' 'I "I ,iii _

K-801 ntake Pump Hou'S_". 0,0 1,8
ii • 'l ' I'_ II I mill inmn __

K.801-H Cooling Tower Top Wa!l,. '." 0,0 03
. ii . I! i __

K-802 Pump H6use • " 00 13
._ ,i " "i,I

<.8o2.H row,, po :ii i '

, , r o

K.891 Pump.HOuse; Floor 2.7 6.3
• ",':ii.,"i."':'easeof Pumps 17 5.3

-- -- ii_" -- I. I ii iiiii

' ,.N,otding._0 cl (normal pool etev, 740,0) 7,35"9o2"A.,.: ..... ,,.,,, 9,7
K-102S-A • Warthouse 2.5 5.9 -

__ ---- .o .
. , iii i z

K-iO2S-=, " _Warehouse 2.5 5g__ . _ . ,

ii i . _

K-1'02_5_C Warehouse 2,5 5,9 -, -
-- -- ' I I I Illl I IIII

K-102S- D. ' Warenou se 2, S 5g
ii iii i iii ii iii

K- 1025-E Warehouse 2, S , 5.9
i ii i i

K-1064-D Truck Loading Facility 00 t3
iiii ii i ii i

===
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TABLE 3-17
- FACILITIES WITHIN THE FLOODPLAIN

ORGDP - OAK RIDGE, TN
PAGE TWO

' i i illll

- Water Level Above Ground
Floor (ft)

Building _ Description ........
100-Year S00-Year

Flood Flood

I I II

- K- 1064-E Yard Shop 0.0 '"; 0,3
_ , ,, _, ;, ,,

K-1066-E Cylinder Storage Yard 0,0 ""',. , 18• , ,. '%

III I "t ", *

_ ,' ,

K-1066-F Cylinder Storage Yard ,' "" .i , ]:.,, i , ,
0' 4 • '

grade elev, varies (755,0 elev,) , 2,5,, _,. 5,9

grade etev. varies (752,0 elev,) '.,5i$_:,_.... ,, ,..0.,. 89
-- -- iiii ii i iii I , ° ', '', '% III i

K-1066-J Cylinder Storage Yard '," ", ,' ,,., ',...'.
;. ' i ,

gradeelev, varies(750,3 etev,) . "' :.... .7,2 10,6
grade elev, varies (748,2 elev.) .,..,,, ;;,"'/" 'cJ_-3" 12,7

ii iliii I I "h¢ °a ii , m
ii iiii

....... "'" '' lS 4,9K- 1066-L Cylinder Storage Yard ,: ....... :: '. ",' ,
t _

Ii' II 4 I II'_ "-';
IIIII

K-1132 HF Storage Tanks ,;.,

K- 1133 HF Storage Tanks : "" '".,": _" '", ,,, .' 0,0 2.1
i i I. I '1 '1 '' II

K-1134-B HF Storage Tanks ':i' " • 'i".,i"., '''_" 0,0 2.1
- i ",,,_'T, " ' 'J• ,,t .

K-113S HF Storage Contrb{,Building,..,, ,, 0,0. ., 2.2,I

_K-1203-2 HoldingBasin(becl ele'_.i"747:52) 1,88 4,S8
-- ' ii | di I i IllllIII f

K- 1203-4 Chlorlnat:iol_ Control ,.,. 0,0 2,1, . , '. .' j

i I ,I I II | , I I LI I IIII

K-1203-5 Bed , '.' ,"
• _ , . I

- _ ,la irT. " I i_ _'

K-1203-6 l ,8ed ,-'..
• o,

i I I , I |° I i I "

K. 203-8,",, cht0'.,Tahk 00 21
-- i I

.! I I IIII

K-1203- 10 ' . ._ iLifi:.SJ:ation' Base of Pumps 4,g 7,6
•, .. ,g,

, '. '., Base of Motors 3,6 6,3• • II
. I i Iii

<-1_03--I' !' "_.ir Blower Station 0,0 2.1 ....
., i iIL

K-1203'_12 Lift Station 7 14 9,84
• ii i i

ii I

- K-1203-13' Monitoring Station 0.0 2, 1
i ii

K-1203-14 Comm_nutor 186 4 56
III II

I

K-1204-9 Ejector Station 2, 1 54 i
i
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TABLE 3-1 7
FACILITIES WITHIN THE FLOODPLAIN
ORGDP - OAK RIDGE, TN
?AGE THREE

i i __ -- - __ ' illil ii i iii i i

BIr
_

Water Level Above Ground
Floor(f-t)

Bui Iding Description ......

lO0-Year 500.Year
Flood Flood

1 I IIII II I IIIll

K- 1204-10 Ejector Statson 75 , ,,

K-1240-gA Parking Area 03 ' ..... ;" '. 3,3
' .,q. ,,

K-1250-5 Blair Road Bridge ,,"_,_9'"": '"'"28,3
i

i

iii I
III , + , ii __

K-1250-6 Blair Road Railroad BrLdge +,i'1'.0',.-.;," i: 4,4+ j
D

IIIII ii iiiii i " li . el I|1

K-1251 Barge Loading Facility """ i'.'8,"'., 4,3
-- -- iii iiii iii I e . &' I+" 1_+ iii '' e_

J

K-1407-B Holding Pond !normal pool etev,) ,.,,. " !_',,! o'._2:,0 5,4iii -- -- -- i iiiiiii ii i i ' ii b + • iiii

K-1S13 Pump House: Floor Inside Build0i=g' :::"'.. '.'" 1.8 S,3

Baseofpumps+ :.,;i, ".,-:'+,' """' 00., 2,3I iiii ___ -- i i P +I ' ° ' IRll

K-1515-C Lagoon (normal poolelev,) ',' ., 7,8 10,3
i ii -- -- -- • " i, eli +l , , m

, . , +
, , ', l,

Source' MMES, 1984 '.+ ..
l ' ' .. " ',+,,*°., ',l"

• , . al

. '.+ , .,. ,,,, . ,

•,.',,.,,,[,:.,.
¢i ' "

',. % ,'
I,e,' °,

+. o' ,." °.

,. , ., ° ' l I ,° ,,"

• .
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. 1-. , ° ,..
• +.,
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TABLE 3-18
- AREAS WITH BLOCKED ACCESS DURING FLOOD CONDITIONS

ORGDP- OAK RIDGE, TN

Flood

Facility or Area
100-Year 500-Year

___ I I I I

Outs..__ldethe Perimeter Fence (Roads Flooded)

Access to _- 1S13 X X_',• •

iPowerh_._ ,se area west of :.724 and K-707 X .':_.IX; '
-.. •

i .,,, ''' '0 ,,

Facilities on West and North Perimeter roads X .' i_"., X '..,',

from Highway 58 and facilities north of portal 9 ,.{ ,:' .,' .:• o¢

from Oak Ridge Turnpike ,,.. "'.. ', ,"..'.".,,..... .L ,, ,

Portal 5 ,.",.)(_',., "'. X%° ',
ii k. u' _

----- , • "e ,,

Any part of the plant off of Blair Road from . . '._,o, .-'.. ,, X0 *. li"!.:!_ ,

- Highway61 , ,. ,, Lt_
,. b J•

Rail service tothe plant "* "' ".':'="',X "" X
,.,4 . 4.IJii • "" "'1 li

East Duct Road to refuse waste burial " ", '": X X'. %
,% '" ';'t %, i. °f

Rail service from K-25 to the powerh6us_,rea{"., "'" X". , .. •
I ' , r, #l''Ii ,, • li " . qO

I

Ali powerhouse facilities we SI o?K-7_4 '. ""..'",,

i

nside the Perime'ter._

West Poplar Ere.ek R_a_l... ."':. x
i

Access to K-89t" ,. .-' X"l 'l ° i .....k. l

i

No_as_ P,atroi'R_adat K-1066and K-1070-8 × X
i i 41. ,,, .," . ' ii

fillII I

Access't_r_,Tit3_ x

"" North PatrolRoad at K-1025 X

• Northeast _atrol Road at K-1025 X
i

"Njmth Street at K-1066 X

Source ' MMES, 1984
i,
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FLOODPLAIN MAP
ORGDP - OAK RIDGE, TN
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Evapotransplratlon_,_._Runoff

Lossof water to the atmosphere by evapotr'anspirationisapproximately 76 centimeters(30_nches)

annually,or approximately 55percent of the totalannual precipitation.Evapotranspirat_on_sat a

maximum from July to September. Seasonal relationships between evapotransl_ration and

precipitation are reflected in seasonal patterns of runoff to streams. Runoff is greatest in the winter

when evapotranspiration is low and precipitation is high. Precipitation not lost as

evapotranspiration or qu,ck runoff to streams percolates through the soil and eventually recharges

the groundwater system. .,_. ,
• , ,

,
, . •

As noted above, rainfall and eva_ootranspiration (and therefore runoff) _i.cy th¢o_Jghout ifve year so• , ",. , .,

". ,' ' u?..

that stream flow is seasonally dependent. Two "seasons _ can .l_e ident_e.d, 'a"do'rmant season
• .. '.

(November through April) and a growing season (May through O_;o'oer_. seVenty-three percent of
., ". ,j ,

the 48-hour storms (long storms of moderate intensity) occu_:l_ the d0_.rp_ht.'_ason while 75 percent
, %

of the three-hour storms (short, intense) occur in the gr.o.w.i.ng _IBson, ".O'eaks in rainfall occur in July•,... ',o ',% '_"

when short but heavy rainstorms occur. Convers_.ly;',.OC.to_,._2r, ings many slow-moving high-
.. °, ', %.. *

pressure ceils that suppress rain and provide milct=,cleat:-. i:k?/.Witather (Rogers et al., 198811.

. ' % '*, ', °e,

i I ''', o ,'. , •

Stream Classifications . ,.. ' •.,
• .

,,

The Tennessee Department of Public Healtl_'ha, s classified the Clinch River and its tributaries for
i= ,

multiple uses. A summary of this. classification as it affects ORGDP's receiving streams is given in
Table 3-l g. Note tt_at sevejra'l gaps o_¢_¢:f0r selected uses at Poplar Creek, East Fork of Poplar Creek,

and even for the Clint_ _jver'.'.'.Howev_r, ali points _n ali streams are intended for use to support fish
_p ° _4 .:* , t

and aquatic life,..tivestoc_,"_'a_:ering'and wildlife, and irrigation of crops. Only the two larger streams

(Clinch River an_JI P0Pl_r Creeto'l'find use as industrial water supply. The"only industrial user of Poplar
,. .-.. ",.j

Creek =s.Oi_GOPitsel.f. "''"
.

, , '.,
i. i .,

Althou'(:jli _here" are n_ne public water supply systems serving 91,500 people that withdraw surface

water wlth_,_ a 32-kilometer (20-m_le) radius of the ORR, only one (City of Kingston, Tennessee) _s

downstream ;rom ORGDP. Kingston'sintake isactuallyon the Tennessee River 0.6k_lometer

(0.4mile) upstream from the mouth of the Clinch River. Water use in the area _scarefully monitored

(even though ORR effluents are downstream of the _ntake) because Jt _s_n the area of backflow of

ClinchRiverwater in the Tennessee River.Kingston pumps approximately 9percentof itsaverage

daily supply from this source (Rogers et al., 1988a).
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TABLE 3-19

USE CLASSIFICATION OF RECEIVING STREAMS
ORGDP. OAK RIDGE, TN

East Fork of Poplar Mitchell
Use ClinchRiver PoplarCreek

Creek Branch(_)
I m ii

Domestic Water km 7.0-74.7 ......

Supply(Z) (mi 4,3.46,4)
i i III ,_ ...

Industrial Water km 7,0.74.7 km 0,0-0,8 "-o ! "l -o
i

Supply (mi 4.3-46.4) (mi 0.0-0,5) ,-. ,. '
II ii ' .| .

Fish & Aquatic Life km 7.0-74.7 km 0,0-origin km 0.0-clam al: ¥-1_. "l<'rn'Ck0,-oragln
(mi 4.3-46.4) (ml 0,0-origin) (mi 0.0.dam.,aT..Y-'t:2)" (mi 0.D-ongln)

Jill i |

Recreation km 7.0-74,7 km 0,0-0,8 km 0,0-?.'7- _.-."," "km O.O-orig, n
(mi 4.3'46.4) km 2.1-19,8 km 1.3:3-dam at Yq,2 (mi 0.0-origin)

km 23.0-Origin ' ,!_i010,.4.8 ,._..
(mi 0.0-0.S mi 8.3,.-'¢lam.a.tY,:12)

mi 14.3-ori,_r_L i 'm,,I "?'

: Irrigation km 7.0-74.7 km 0,q-_rigirt;","km-O,(_dam at Y-12 km O.O-origin
(mi 4.3-46.4) (mi O.O-bric_in)" '(mi O.O-dam at Y-12) (mi O.O-origin)" * '. , , ",

| I I I i ,;D I

Livestock Watenng km 7,0-74,7 ,, km',.O.l_orig'i_'., ',. km O.O-dam at Y.12 km O,O-origin
and Wildlife (mi 4,3-46,4) ' (mi O,_,Q_tg.ini. (mi O,O-dam at Y-12) (mi O.O-origin)

li I lilil i =

Nawgation km 7.0-19.2':. "'. ' "
'.

km 32,0-74,7 .""". ',

(mi 4.3.11.g ,..,
• mi {9:9-46.4) "

. | _.

, p , %, , .

#

/1) Standard ¢lassif_¢_,on qf",aJlother tributaries, named and unnamed.
,z) Kingston..i_ t.he onty"_whstream publicwater supplysystem usingsurfacewater, Its intake

is er_ Me Te_nessee.R_ver 0.6 kilometer (0.4 mile) upstream from the confluence of the
Clinch Riveparid tile Tennessee River.

, ,. , "- =

' "" " ' ' ' ' i".'

..
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,ORGDP maint.a_ns pumphouses on Poplar Creek and the CI nch River to provide surface water for.

virtually ali plant uses. The pumphouse at K.1513 on the Clinch River at km 23.3 (m_ 14.5) ,s upstream

of allplantdischargepoints(exceptforthe pond servingthe filtrationand treatment plant_tself).

This station provides ORGDP with ali of its santtary water and most of its cooling and fire protection

water, lt services the main s_te, the Power Mouse area, and the City of Oak Ridge Industrial Park

locatedsouth ofBearCreek Road nearthe water treatmentplant.

Two raw water intake pumping stations, K-901 on the Clinch River at km 18.5 (mi 11:_. and K-891 on
+

Poplar Creek at km 5.6 (mi 3.5) were used heavily until August 1985 to provide rvL_ke_:+water for the.
• o,= .

gaseous diffusion processes recirculating cooling water systems. These syste_c, o nsist of'more than

5.6 kilometers (3.5 miles) of pipelines with 30- to 150-centimeter (12- to 60-i'nch)' diameters'. Makeup
. ,.. d. ", ,o

flows ranged from 22 to g0 million liters per clay [(6 to 24 m_llion,gallon_;.pe._'CJa_" ii_gd)] and the
2 • , ,

maximum recirculating water capacity was over 2 billion liters p'_'<day _530 rfi_d), Currently these
• , ". ', ,

two intake stations are operating at very low pumpcng rate_;_;ompa'fed:tO"l_a_ operations. Their use

is limited to providing cooling water for air plants, nit, rog_ n I_1_rtts,tl_.',_a=ntenance building and.. J. '. _ .

various other buildings. The Poplar Creek pumph,_se (_"-_1)';t,._.ois an important source of fire
,, ",. . ",

protection water for the ORGDP site, .', . _.'.,., '. "'.• " , 'B

• % '. ,.
,, , " o, "% • ,..

+, . , '. ',. +

3.3.2 General Description of Pollution._ur.¢es ai_l Controls
¢.+ ",. -.+ • ". ', %'

• .. . .,
. .'" %. ,'_

3.3,2.1 Principal Wastewater Sources ....,
¢' •

. ,.

. "", ' , '. +..' _°

_ Wastewaters are gene ra_teci by a'nu_.i_r of different operations, past and present, on-site at

ORGDP Discharges rn'ay,l_e.C._tin.uous or intermittent, dilute rinses or more concentrated solutions,

process.related,.Rr, qatura_.s_a¢e"runoff. Control and treatment measures are in piace to minimize

the amount'o_ po(t_tants rei'eased. Where appropriate, wastewaters are combined prior to

treatmentand dis'ch;rge:.:""
'

• , .

•

The m'a_or, generator of wastewaters over most of ORGDP's h_story was the recirculatlng cooling

- water (RCW) system which had to control the t3ultdup of scale-form,he compounds Dy blowing down

(dMsc_arg_ngl a port+on of ts ",ota# volume to an electrolytic chromium reduction facility, then to

settling ponds pnor to release Refer to F_gure3.11 fora flow diagram of the RCWsystem Typical

_ continuous dascharge flows ranged from 280 to 700 liters per m_nute [74 to 185 gallons per m_nute

(gpm)]. Th_s source was terminated by cessation of enrichment operations _n August 1985. The

discharge from the K.g01-A pond continues to flow, but is currently limited to a few sma!l once-=
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through cooling water releases, firewater clar=fier blowdown, surface runoff and flow from a few

small natural springs.

The primary generator of radioactive liquid wastes is Bu=lding K-1420, the cleantng,

decontamination, and uranium recovery facility. Activities at this facility are expected to _ncrease as

major units of enrichment equipment are decommissioned and brought to Building K-1420 to be

decontaminated and cleaned prior to recycle or disposal. This operation typically entails some form

of mechanical removal, followed by liqu=d cleaning with water, steam, or weak sel_tions of nitric=

ac=d,and/or sodium carbonate. Waste solut=ons contain n,trate and fluorides (fr,Om,UFt}).., in addition
to uranium and other heavy metals, so treatment and recovery systems _i_.hi_ the'_ai_e building

, A • , •

have been designed to recover uranium and remove other metals, nitrates', 'and mor'e recently
, , , w=.,

fluorides, The main objects cleaned in K-1420 are convertors and ccd, pressOr's,_rohl"enkichment cells,

and UF6 cylinders ranging in size from less than 25 kilograms (55 _(Ands)'to 12:.7._etric tons (14 tons)
", ", 'i ' '%

capacity. Besides the cleaninoJdecontam_nation operation..6,uildingK_.l'_201also houses degreasing

and plating lines for depositing nickel onto base metal5 u_i't_'.el,ectro_lating__,. or electroless nickeli '",... . ', •

plating techniques. Rinsesand spent solutions from._;hese: l_tch'.'OL_'_r,ations are also processed within
_,, %,, ",. % '.

the building prior to release. Recovery and pre_reatm_nt un'tr contained within K-1420 include an
t - . ', . .. •

extensiveuraniumrecoverysystemusingso,lvent=tr ionexchangetechniques and a new

treatment system for removing fluorid_es f'rorN,.¢yl'Lnd_r,,cleaning, floor pan, and fluoride scrubberi '" "'. '" '; '"'

wastewaters via pH adjustment, solids sepa.rat_0r_0and ion exchange. Ali pretreated wastewaters
• ., ' •',

and rinses are piped to the K-1407-H Centra_.Neutr'allzation Facility (CNF) for further treatment• See
• . '=

¢i

Section 3.3,2.3 for details . '.
m

• .% - .

The K-1501 Steam Pl.ar_t a/t..d"its._nclilaries produce liquid wastes from water conditioning and

b0it_'ri,bl_owns, and coal pile runoff, in addition to significant volumes ofsoftening operatlons_

once-throug_ _on-(_htact ¢l_ling water• The plant contains seven bo_lers, with a total rated•

capac,ty of 168,(_'_,;IOgr;ams (370,000 pounds) per hour. Present production levets require only

25 _er=e;_t,of rated _aPacity, so the steam requirements are being met with only two operating

bo_lers. _!Ibo=lersexcept No 7 may be fired with coal, and three of these six can also burn natural

gas. Em_s_.;,onsare controlled by electrostatic prectpitators _n the two stacks serwng these six boilers.

8o_lerNo. 7 has,tsOWn stack,and can burn eitheroilor naturalgas as fuel.There have been two

coal p_les adjacent to K-1501, one on the north s_de, the other on the south. A runoff collection
_

system has been _nstall_d to collect the weakly acidic runoff which occurs dunng heavy rains and

channel =t to treatment by neutralization. There was some evidence that some of this runoff,

especially from the south coal p_le, bypasses the dike-and-ditch collection system and enters the

- storm dra_n _n the area. See Finding 3.3.4.4.2. However, the south coal p_ie i¢, scheduled to be
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eliminated _n October 1988. The remainder of the steam plant wastewaters (except for the

once-through cooling water flows, which are clean enough to be released untreated) are p,ped to

the CNF for treatment. See Sect=on3.3.2,3 for details.

Another wastewater source may be found in BuildingK-1015, the laundry. This facility launders

3,600 to 4,500 kilograms (8,000 to 10,000 pounds) of clothing and uniforms daily, not only from

ORGDP, but also from the Y-12 Plant and Rust Engineering (site contractor). Seven washers handle

loads ranging from 54 to 270 kilograms (120 to 600 pounds) each. No chlorine-ba!_;t bleaches are
• ;

used, and ali detergents are biodegradable. Washwaters and rinses are drained,'_'oa=cbmmon sump

for ali machines, then to the sanitary sewage collection system v0a a large, srOelge trap"O_tside the
• ,d o. . ,

building. "l'his sludge is sampled and analyzed quarterly for Extractiom"Proi:_dure (E'Fli' toxicity,
. '..' _., ..

• .. I...,,

radioactivity, and 29 different metals, Calcium, iron, magnesium .aluminum;. and "ul,i_nium, in that
• o. , '.

order, are the dominant metals, and ali are typically preser(t,.'at,coctcenltl'_'tions greater than

10 miligrams per gram (rng/g) of sludge. Once a year the sludl_ traPi_,¢,_e'an_l out, yielding seven to

ten 208-1iter (55-gallon) drums for disposal at the direction of _.' envitohmental coordinator for the
• " 4' ",,di ,

area. Health Physics personnel monitor the indivick4,al taubd_, wa_ing machines and the worker

environment once each month. , ..:.",.i i"..,i •

The K-1515 Water Treatment Plantproclucespotable.waterfor allusesat ORGDP, and has a rated: '. '... ,,,', ,..

capacityof approximately30 millionliter{.perclay.(8mgd). The sanitarywater system consistsof a

raw water pumping station (,K-1513)Iocate_l. upstream on the Clinch River at kilometer 23.3. ,
¢ ,

(mile 14.5), a treatment aqd _iltration pl_t (K-1515), finished water storage tanks (K-1529 and
• . ,.

K-1530), and a distribution"system'_i4;h"i31J.5 kilometers (19 miles)of piping. Although the system
d. .

dates back to the earl_/. ' '""19.413s,i_:ha&be_'n continuously improved and carefully maintained providing

reliable service ._o..C_RGDP3-.m.a'ia"site, to the Powerhouse Area, and to the City of Oak Ridge

Industrial Park'jlust Squth. of Bear Creek Road in the vicinity of the treatment plant. K-1515 does

generate a.l._quid" .... '"_emi_:al waste during normal operation, consisting of wet slurries from filter

backwash ckoeratior_s_lnd chemical sludges from coagulation and settling basins. These wastewaters
.,

arecor_ve'y_dtothe K-ISIS-C holdingpond forlong-termsettlingpriorto releaseof the supernatant

waters to the Clinch River through National Pollutant D_scharge Elimination System (NPDES) --=

Outfall009. Sludges from the bottom of the holding pond were removed during the early 1970sand

disposed of in thc K1515 Land Treatment Un_t adjacent to Bear Creek Road. Refer to Section4.5.2.3.t

For ac_clitional information relating to sludge disposal from this facility.
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332.2 SecondaryWastewaterSources

Maintenance Shop operationsat BuildingK-1401 generate small quantmttesof wastewater from

metals cleaning operations,machine shop coolants and degreasers from the metal fabrication

operations, and m_scellaneous waste oil and lubncants from routine maintenance activities. Most of

the wastes are handled as concentrates requiring recovery or disposal, However, a small quantity of

contaminated rinses and other wastewaters from metal cleaning _s releaseJ to a maintenance shop

sump where it is combined with similar releases from the high temperature laboratO;_ (K-1405) and

the engineering laboratory (K-1413) and pumped over to the contaminated hold'm'rrg,l:a_kat the CNF

fortreatment. ..'"'. '.",,
,"" ',. ',.i.,,

Another secondary sourceof wastewaters isthe ORGDP Garage housecrin,,8_Jildi'r_gK.1414. The

facilityisresponsibleformaintaining410 DOE vehicles,ranging'in';slz__r.om4,_ylindersubcompact
•, '., , ,%

cars to tractor-trailerrigs. There isalso an outdoor au_matic q_icl_'.Wash facility(K.Iala.B)

adjacent to the main garage building.The wash fac!l_tyca_.._iandle,threevehiclesat a time, and•' ', .. '.'. "% 's"

operates for 4 hours per day, Washwaters are co_Lecte_;andcon_,eyed to the Sewage Treatment
', %., , %,, .w

Plant (STP) for treatment. Waste oils and other,fluid_"(#.gl; .dthylene glycol) are collected in drums

and disposed of as hazardous wastes. A large hea_.'_..eq_i_'rr]ent cleaning bay inside the garage uses

high-pressure steam to clean trucks and road ma_.ntena'nce vehicles. Wastewaters are collected in a
i. ',, '. ' , 'Q "'

large sump and conveyed to the STP. ... -.,,.
. •

' ".,.
.. '_

Building K-10gs, the Paint.ShOp_,has tw.o'!_lrge wet spray booths utilizing water curtains to help

control fumes and fine dr_lets fr0_,_'paint, ng operations. Both booths use water-based paints
, t , `,%

in recirculatJng spray sy,_m'$,..M/hen t_'e paint in the recycle systems becomes unusable, the mixtures
". , _' _ ,," ,i I

are allowed to settre intO',',Wv.9.t_ases. The liquid phase is analyzed, and if acceptable is pumped to

the sanitary STP'.I If r:t..i:stop hig'h in toxic metals, mtis disposed of as hazardous waste. Relatively small

volum_ are ,nVO;_t.d, typically 1900 liters (SO0 gallons) per batch, with 3 to 4 batches per year. Over• .,•

the,pas{ 3 years, ali ba'tches have been suitable for transfer to the STP,

,i

The ORGDI_ ma_n s_te and the Powerhouse Area have a large number of diversion ditches, collection

sumps, and storm drains for collecting and conveying surface water and stormwater runoff to the
_

adjacent receiving streams. Anongo_ngsurveyhaslocated and _dent=fied 135 storm drains, and has

0egun the task of tracing contaminants found _n many Orains Oack upstream to their source';. See

Fincting 3.3.4.3.1. Thus far, 120storm drains have been groupeO into three categories, as follows

(Sche_b, 1987)'
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• g drains which may potentially convey process effluents.

• 51 drains which convey once-through cooling water and/or building roof dra0n water

only,

• 60 drains which convey surface-water runoff only.

Ali nine of the storm drains which may be carrying excess wastewaters flow into surface-water

bodies whichare covered by NPDES monitoring requirements, so any releases to these drains will be

accounted for.
i 'l

i
i

-.., _. ',

ORGDP maintains a concrete washdown pad in the northern part of the site a_,"atc,_l,_-1064.C for
, ,., , '.

cleaning fly-ash hauling trucks, trash haulers, and other heavy equipmen_i '.,$iPrce,waste'wiiter from
this operation may become contaminated with oil and grease, the pad is'eq'uiPl_.i_'w.i,th a collec'cion

sump and an oil trap to prevent oily matter (and to a lesser extent_:;J_oLids)fr'om..entering the storm

drain. Any silt or debris which collects in the sump is periodical'l-_;t'e'm_Ved. '_uring the Survey,

problems were noted with this operation. Refer to Finding 3_3_4_.4.1f_ lletaiis'.

i,. ,f';, , .,.,_ %%

The buildings in the south-central area of ORGDP p_ rily"i entifi'eS'as K-1004-A through U contain

a cluster of laboratories, pilot plants, test facili:_ie'_, and."_fic_:'which generate small quantities of
_, , % % L ',

liquid rinses and wastewaters. Also, once;t[_rough"cboliril_'waters and cooling tower blowdowns

from these facilities are released to':s'torm's_ers"aind conveyed to the K-1007-B pond for

equalization and settling Overflows fr0m.tbisp(_d are monitored as part of the NPDES permit

requirements. ,i". " ."

p

". 'L 0" °
. .

In the Powerhouse Area_'the['e are a'l_'Ufnber of scrap storage yards, PCB storage facilities, and ash
4 "'. .'" I''' a

piles from the on-site bur_tipg of.,c_'_l. Runoff from this area occasionally may contain measurable
' ,

amounts of metals a,nd/or r'aclioac /ity. Further assessment of this problem is being conducted as• .
, ,. • .

part of the stormSrm_'_urvey.

3 3,2_1311. ".Treatment and Control of Wastewater
'i

ORGDP provides a number of facilities designed to minimize the impact of its pollutants on the

envlrot_ment. Three major treatment and control installations are the K-1435 TSCA solid/liquid =

incinerator, the K-1407-H CNF, and the K-1203 STP The TSCA Incinerator i_ a new facility designed to

destroy PCBs and other hazardous organic waste in compliance with the TSCA and Resource

Conservation and Recovery Act(RCRA) regulations. It will serve to destroy wastes from ali three ORR

sites (ORGDP, ORNL, and the Y-12 Plant), Paducah Gaseous Diffusion Plant, Portsmouth Gaseous
-

3-62

_----



Diffusion Plant, the Feed Materials Production Center, and the RMI Extrusion Plant. The TSCA

Incinerator does produce wastewater from the need to scrub and cool gases exiting the rotary kLIn.

Cooling is accomplished in a four-stage quench chamber, and cleaning of the off-gases _nvolves the

following three types of wet air pollution control devices:

• Venturi scrubber

• Packed bed scrubber

• Ionizing wet scrubber. ,.,
I ",

mi

•.,. '.•
' ' 6

" Water is collected in concrete basins and allowed to settle out solids picked up.durir_t)_ scrubber

operation.Most of the water isrecycledto the quenchin_scrubbing unitsalRe_"pHadju'st_Qnt,but

a small part of the total flow is blown down to the K-1407-H CNF for i_J_i_-.{r'eatment prior to
, P,

releasetoMitchell Branch. .'"'"'" "' ",.
• . ', ,
" ' 'i. , . ,*

i' %. "d °' ' o'

The CNF (K-1407-H) provides pH adjustment and metals pre'cit_i.tatioh'_ither directly or through a
m... . % 0

lime neutralization pit at K-1407-A. (Refer to Figure 3-,72.) _10._tl_i_atio_ tanks are rubber-lined for

acid/alkali resistance. Settling time is provided and._dg'e_"are re_noved and dewatered using a
,=l. o. '% ',. '%

• sludge thickener and centrifuo_e. In this way';, t'he tot_t..vold'me of hazardous sludge may be
' ,. "% " ". '•t

q minimized. The du_ ,:vstem provides for's.egregat'io._...of h+azardous streams from nonhazardous
,' . , _,,, 0 , , •

streams. Discharged effluents are rele_,_,to M[tct_ll 'Branch directly, or via either of two settling

basins (K-1407-E and K.1407.F), which will Serve aSN'PDES monitoring stations. Although the CNF is
*. '.

presently in use, the active NPD_ES,monitoring points remain at K-1407-B and K-1700 (the mouth of

Mitchell Branch). The latt_._'monit._,J.ng."l_'[nt (K-1700) will be eliminated in the near future and

replaced with active m0nitoridg requ_re'rnents at points K-1407-F and K1407-J. New permits due to
'. ', ,,' .

take effect in February 1g8§,a're ce'irently being negotiated so will be in effect by the time the TSCA

Incinerator and (::I_Fg_to fui't-'_Ow conditions.
• . _' ,

, t,°

,'

The third'_,_,i_r wast_vater, treatment System is the K-1203 STP, an extended aeration plant with a

capacity of 2:3 million liters (600,000 gallons) per day The sewage collection system serves the entire

main ORGDP._ite with very few exceptlons (septic tanks at remote locations). There are nine¢,ewage

lift stations, approximately 1,340 meters (4,400 feet) of forc_ mains, and approximately 15,500

meters (51,000 feet) of gravity mains. There is some evidence that the sewage collection system is_

subject to infiltration/exfiltration, depe,Tding on saturation conditions in the ground. Infiltration
_

may contribute to capacity overloads, while exfiltration releases untreated wastewater to the

ground. Refer to Finding 3.3.432, The plant was built in 1975 to replace a 30-year-old prtmary

3-63



c._y., _, v_ I I
_- __z I
-_= '= I

I

_i _- I _. .,"'"" _ _ _ II
I _-- /_" '. _,", ,, ". '. I/
I __. _4 / ",'. "' '" 1/

_ '-' . "",,,'_..".

I I= 1--- l '",'", ",., -. // __= /_ "....,.:;:, '=__ // _..

_- _ ' :' " "' _ _" - _Z_'-'"

I -I _ /,...,. ,.,.,_ ,,===//
I l _ _1"."., ".".,"'---- >_,_ = //

: :.,. '..., "..':, o _ '¢ _.
I __

,,,,, I '" ', ',J% _1_

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

" I' <=_".,"., _L_ _I _ NI1 / _ --
=_ " / zr-. '

• " I I _"_..._ _: u. z

I'--_- {:I:I--_I _ _"_ _

,.'_ ,'_ ._. _ ,_.Z _ ._ -_ _ /_

.... _ -_-= -_ . I.
_'_ _ ¢._ .-- C_i,,-- ¢_ ,"_ "=J "" / "

= _ = _ c_<_ _<_ -_ /,,

z _L _. ,.?. li

L -- 1 •

3-64 =



treatment plant. The onglnal Imhoff tank is still used to hold up to one million liters (265,000

gallons) of incoming sewage whenever heavy rainfall events occur. At such times, partially treated

sewage is routed around part of the system (the retention basin), This practJce may be _nterpreted as

apossible NPDESviolation. Refer to Finding 3.3.4.4.4. After peak flows subside, the contents of the

Imhoff tank are pumped through theSTP. The new facilities includeacomminutortocontlnuously

shred incoming solids, an aeration tank, ¢larifiers, sludge holding tank, a chlorinator, and a

dechlorinator. A monitoring station for determining compliance with the NPDES permit tracks the

- quality of the effluent, which enters Poplar Creek at km 3.2 (m 2.0) very near the STP,'";,J,

.',.. . .

0'...,. '= .

3.3.2,4 Spill Prevention Control and Countermeasures Plans ' '",, .
.' I ,,

,,

hazardous materials, and hazardous Waste. Plans are properly __l_;fffe'd,.by a"l_fessional engineer

and by a certified hazardous materials manager, both recocjRized I_y"t,l_e"$t_e of Tennessee. Plans
• q _'_ '. , '

have been continuously upgraded as necessary (the fo:_.ltth i'W¢_,ion.ii, dated February 1988) and. .. ..._,_ .. ,

contain sufficient detail to satisfy requirements of 4LqLCFR'.l"_',_'ar_d.tO';ejuideplant personnel actions in
, "... '. "'. ' ,D

" the event of a spill. Ongoing efforts are aimed,_t keepiJ_g a4['Rarts of the plan current, with up-to-

date contacts and emergency phone numbers. Th_'re are,.{u,fficient illustrations and tables to guide
j. '... . o ..

. ', '. ..

the user to the proper locations for actior_. , ..... ', , ",
' ".., . ' '_ , .

', . ,
• . . . ,. .

, '_ ,D

3,3,2.5 Potable Water Sup,plies and Distribution Systems.• .
c

= Finishedwater produced"b1_"the K_t._l.$'_ater treatment plant is potable grade and is piped to water
,' . •

users given in Sectlon'.3:&2='t.,.."Bef4des'the extensive monitoring of finished water at the treatment
.. 0. .=

plant, selected sodrces are._ted throughout the distribution system on a bi-weekly basis, Water

- of highquali't¥'plro_.ed by 1:h'eK-1515 plantcontinuallyshows no tota)coliformand very low levels
. ," r.... *_°_

of heav.¥ me.tal$. Tf).e 0rile/ problems noted occur at remote points in the distribution system where

an occas'ionai; samP[Q,:_0ntains less than the required minimum of 1.0 milligram per liter (mgll) total

residual (:l_lorine (TRC). This usually means that the water in the lines has not been run often enough

- or Iong eno4_jh to ensure that fresh water is com_ng from the tap. Ali active locat_ons contain more

- than 1.0 mg/I TRC.

ORGDP has about 170 backftow prevention devices in use, ranging ns=ze from 1.S centimeters (0,75

inch) up to 15 centimeters (6 inches). The Equlpment Testing and Inspection Unit has responsibility

,;or inspecting ali un_ts. If repairs are needed, they are usually made on the spot, or the dev=ce _s

i
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disassemblecland taken to K-1401 where a large inventoryof replacement devicesand parts_s

maintained inready-to-gocondition

3,3,3 Environmental Monitoring Data

3.3,3,1 Annual Surveillance Reports

Since 1971, surveillance reports covering the three ORR facilities' year-roun_',,programs for
', ,

monitoring the environment have been published annually, Reports cover the ima!e_jate areas and

surrounding region's groundwater and surface waters, soil air quality, vegetation =i_tdWildlife, and
l , . • ,, ,' '_, •

through these multiple and varied pathways, the resident human popul.a_!_ns..i, Recent r_:)orts have

been issued as two-volume s_,ts, wherein Volume 1 is a "stand-alone" re_e_'a[_:li4t the ORR, and
• . E

Volume 2 presents detailed data and results of analyses upon Wl_ic_,conclLJ_'ons in Volume 1 are
J

,, , = . i'" ''.based (Rogers et al 1988a and b) ,.. '., ",
=. %% '". t _" ..0

m, =

With respect to surface-water monitoring, ORGDP. d6C,_ me_!'01'e:'o,ff-site concentrations upstream

and downstream on the Clinch River and on Polar..,. _ek., ,. R=!er to Figure 3-13 for locations of these

monitoring points, plus the NPDES points re_lui_i'ed _onitored for compliance with TDHE

regulations, Off-site monitoring includes',bc_h_a't_.,quality parameters and radionuclides, The

goal is to document ORGDP's impact _ receiv,ihg streams, and to differentiate it from other sites.

Composite samples are collected monthly' a.f.',all [6cations except Kg01-A, West Fork, and Brashaer

Island, A grab sample is coll':ted monthly a('these three locations, Ali samples are analyzed for

  diolog,  l  oa ,=iogi¢ i Datfor aod oo
t:he Clinch River and',P0pla_teek are"given in Table 3-20, ORGDP operations currently appear to

have no impact, on eithe_ "' ' "' "• . re,cey_!,ng stream from a radiological standpoint, Ali radionuclides e_ther

showed no.d_ffere_ce betake;en upstream and downstream points, or were lower downstream,

probabl.y,,dueit="dii_1:_On from noncontaminated water entering between _pstream and
%,

do a :.

Both receivfng streams did irclicate some impact from nonradiolog=cal releases in 1987. C_inch River

data are Found ,n Table 3-21, and Pololar Creek data in Table 3-22. In some cases, maximum

concentrations (cadmium, z_nc, fluoride) _ncreased, but long-term yearly average concentrations

showed no change, or even showed some reductions. This may indicate short-term releases orsp_lls

which had no real effect on the Clinch River over a longer period of time. For chemical oxygen
r-

demand (COD) there was an appreciable increase in maximum readings and in the long-term

average, indicating that ORGDP was raising the COD levels in the receiving _ream. There are no
_
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TABLE 3-20

RADIONUCLIDES IN SURFACE STREAMS
ORGDP- OAK RIDGE, TN
(Concentrations In pCi/I)

Clinch River (Upstream Point (_ K.1513; Downstream Point (_ Brashaer Is)
iii i ii ii ii

Upstream Downstream % Change

ii li

Max Avg Max Avg Max .. ':Avg
I

NO <2 <1 <1 <1 (-,_.0).. _c..I " ' " J | _'

Pu <3 M< 1 <2 < 1 ".'..@33..3)j. n c.

Tc < 222 < 165 < 224 < 1FNI,.. ' ,._",. n.c

Cs < 1O0 < 100 < 100 < 1_,G.. :, " O.c. "'" n.c.
i , _, 'l,"

U 40 <2.0 13 ."_0.7 -67S (-6S.0)
Iiii i ,, _1 i'l ii '_ "' I_1

u 0.006<0.003o ',. . .667 (.66,)
= ,e

Poplar Creek (Upstream Point @ K.1710; Dllwn_R_e_lmPo'irjt @ K.71(i)
-

ND <2 <,t' ..... " " i_1 "'.,' < 1 n.c. n.c.
, I _, _ I!, ' • ,,, L

Pu <3 ,:"<I ". "....;<3,'" <I n.¢. n.¢.
I I '. I

Tc <222 <I'6_.,L, ".._:222 < 165 n.c. n.c
I "R III I II

Cs < _:(_0, < 100 • < 100 < 100 n c. n.c.

:. i.:10.0".._,.. ;<is-_,,_ 8,7 <2.7 ._3,0 (.so,o)III L '° ,11..=. • T

U L O:(_'IS '_0.008 0.013 <0.004 13 3 (-50.0)u (m_l) ' -
i'. ," ,' ." ,,,

., ', i',. ,',' .'"

Source' Rog'erset al.7 ]gBea and b
Ali data I_asecton. year-[bng monthly analyses for 1987
n.c. , No.¢Ptd_ge.l_tween upstream anct downstream 10o_nts.

()'...'. Value_;J.n parentl_eses are baseci on h_gnest concentratton tn a "less than" value.
.. ,: . :Percent._voutcl not alololy _f true values are near zero.
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TABLE 3-21

= POLLUTANTS IN SURFACE STREAMS, CLINCH RIVER SAMPLES
ORGDP- OAK RIDGE, TN

Upstream (K-1513) Downstream % Change
(Brashaer Is)

Units L

Max Avg Max Avg Max Avg
.!

Arsenic moil 0,00S <0.00S <0.00S <0.00S (?)'. \ n.c.
i

Cadmium mg/I <0,002 <0,002 0,003 <0,002 +"50.(_+ • n.c..,=

i J ii i * .

- Chromium mg/I <0.010 <0,010 <0,010 < 0,010'" '_.c. '_;"n.c._ ,
i /

Copper mg/I 0.085 <0.013 <0.004 < 0.004" ,,_._t5',3:_, (-69.2)
i i ii e., I "' • i i

Lead mg/I 0.00S -- n 004 0,025 '." !;<0:007 '.,"_ 400 ( + 75.0)= _. ,. ., o.
i

Manganese mg/I 0,084 0.025 0_074 ","0..O2b',._, -11.9 -20,0
ii L ii

Mercury mcj]l 0.0004 <0.0002. ,._.0.(_002. <_),i_)002 -50.0, n.c......... ',i ,..2.
i i i illll _ m-- _r'l ; .

NickeO <O.OSO<O.OS,,O,... , n.c. r .c.i

Sodium mcj/I 5.9 ;_'iI,7 ".. "... 516_'.. 4.7 -5.1 n.c
iiiiiiiii Ii i .

•. % ",

Zinc mg/I 0.064,:'"' <0-0_.. ""_.24 <0.02 + 275 (-333)

Total Metals mg/I _:.17 i;_41i]2 ' _" *-5.98 --4.77 -3.0 -1.0
°, , ".. '.

Ammonia-N m_/I,. <0,2 "."..<6.2.., <0,2 <0.2 n.c. n.c.
IL . I I ILl l I

Cyanide "_gA. ".. 0.00e'_> <0.003 0.003 <0.002 -50.0 (-333)d ' 'L ,' ,° ,,.,i

-Fluoride ', ," .r_l "'_1.t'_. <0,11 0.5 <0.1 + 163 (-g 1)

= Nitrate-N ,. • ,..m_.l. ;.:' 8.37 1.10 0,61 0.40 -92,7 -63,6
-- • "Q" ,

Sulfate ,: ' m,g/I 27 22 25 21 -74 -45
. _. , '._

_.. ". I i _ i i i

COQ.I. ' .,., , mcj/I 7 5 <5.2 28 <g + 273 ( + 73.1)
"e"

i [L

, !
Solids, rsus_ended mg/I lg <6 13 <8 .316 ( + 33.3)

.i

Source' Adapted from Rogers et al., 1988b
Ali data are based on year-long monthly analyses for1987,
n.c. No change between upstream and downstream points.

( ) Values in parentheses are based on highest concentration in a "less than" value.
Percents would not. apply if true values are near zero.

pH Standard units range = 7.8-8 2 upstream and 7,6-8.4 downstream
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TABLE 3.22

POLLUTANTS IN SURFACE STREAMS, POPLAR CREEK SAMPLES
ORGDP- OAK RIDGE, TN

Upstream CK-1710) Downstream % Change
(K.716)

Units

Max Avg Max Avg Max Avg
I L

Arsenic mg/I 0.00S <0.005 <0.00S <0.00S n.c.'. ":, no.
ii Ul ii i i i ii i i

Cadmium mg/I <0.002 <0.002 0.002 <0.002 ":n:c.,.'.. n.c.
| i

cho ,o moJ <00 3 <00 0 <00i0.";iS6, .i-Z3 )
ii " ' ' i1'

Copper mg/I 0.0S0 <0.085 <0.085 <0.01"_" ,,',-_70:0,,.,, (+62.5) ='
i i I - - i-.

',<0 Q,04 . _'2,8.6 n.c.Lead mg/I 0.007 <0.004 0.00S ..' _ ,, ..
I ° , '

Manganese mcyl 0.250 0.114 0.,084 "..0_02,c;',_', -66.4 .78.1, '.... 'i .'°

Mercury mg/I 0.0004 <0.0002 ..<,.O.Ob04", <0;'0002 n,c. n.c
i. "'', ;,j." "f'i i i.

Nickel mg/I <0.050 <0.0,_) ',_'Q,050 ;:,_0.050 n.c. n.c.
' " ', °. i

i • =

Sodium mcyl 15.0 ;1'(t.0 " "'-, _'i&'._:. 4.7 -60.7 -53.0
i "1 . i

Zinc mg/I 0.13 ,:; ,<0,_'-,., , , 0,t364 <0.0:3 -50.8 n.c.
...._' • '" ' 'li

Total Metals mcj/I -,-t:._:51 '.._-;1"0.;17 ,' -,,6.17 --4.78 -60,2 -53.0
r, I , i i i

• , - ,
• , .. ., ,,

i , "'_"

=Ammonia-N rag/,! <0.2 "_0.2 <0.2 <0.2 n.c. n.c.-

Cyanide _g/t, '.. 0.017,": <0.006 0.14 .<0.00S +724 (-16.7)"'. ," "' i

. ' 0.6 <0.20 . 4.3Fluoride mg/I , 0""
iii , f . ' * , i

Nitrate-N :r_g/I.. r':, 10.0 2.0 33.6 3.38 ,236 + 69.0
,,i

•• ' • "" 49 40 40 30 -18.4 -25.0Sulfate r"• • • ........ i

COD ' .ii .. mg/l 11 <7 14.5 <7.1 + 31.8 ( . 1. _
..

i r_ ._

Sol_d's,disi_.oired " mg/l 310 215 214 177 -31.0 .17.7i
i i

Solids, Suspended mg/l 17 11 22 14 . 29.4 . 273
i

---- i || i i,.,

Source: Adapted from MMES, Rogers et al,, 1988b
Ali data are based on year-long monthly analyses for 1987.
n.c. No change between upstream and downstream points.
() Values in parentheses are based on highest concentration in a "less than" value

Percents would no__.ttapply if true values are near zero.

pH Standard units range = 7.7-8.0 upstream and 7.6-8.5 downstream.
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dnnking water standards for COD, and downstream readings average <gmg/I. Maximum reoor_ed

concentrations were 7.5 moJI upstream and 28 mg/I downstream. Possible sources of COD on-site

have not been identified.

The only primary or secondary drinking water standards exceeded by Clinch River parameters are

those for manganese. The manganese sources are off-site and upstream of OI_,GDP on the Poplar

Creek watershore, for average values exceed drinking water standards at point K-1710. On the

Clinch River samples, only maximum concentrations upstream and downstream _xceed standards."l
=

ORGDP is not contributing to the manganese loads on either stream,-.Wi_ downstream

concentrations lower than upstream for both receiving streams.

ORGDP does elevate nitrate-nitrogen concentrataons in Poplar Creek, b't_ih_lh'ort-t_m as maxima,• , ,e,
%--

and long-term as annual average concentrations. While averag_rt_,, din at2_:to 24 percent
of the

10 mg/I drinking water standards on upstream and dow.qstream':._. _e_, respectively, the 1987

maximumupstreamconcentrationwasreportedas 1o.0.,....m'cj_li°'an,d....thii,.,downstream.,., maximum at K-

716 was 33.6 rag/l,more than threetimes thatdrink,*rncJl,.Wa'til*_tlndard.However, thisapparent

increase in nitrate-nitrogen in Poplar Creek .wa'$.not Pli_ng a serious impact on Clinch River.," '. ",, ",. "., %

concentrations. Both maximum an¢t average, c0ocenCr_l;ion's were more than 60 percent lower
• %, "% ., "_

downstream on the Clinch River, indicatin_.tl_at th'_i_¢rea'_e was limited to Poplar Creek.
• ' • °. ', '' 'D

1%, , ". ''* ',"

3.3,3,2 NPDES Permit Requirements and.Moi_itorinq Results_ , ,,, ,., i.,', . ,

=i " •

required to cort_ct._ e_t_;P4i.re'm'onitoring, of selected outfalls and on-site effluent releaseORGDP is

points as a conditior_:0f:l_lPl;)E$ Perm'it.l_o. TN 0002950. This permit was issued to the Department of
'. . .' .," .1

Energy Oak Rid.o_.Opei'al:k_'nsOf,fl_:e (DOFJORO) on February 27, 1984, modified on September 11,
• ', • .' ,

° " '_ ",r' ,'

1986, and e._es .on!Februa,ry' 27, 1989. Negotiations are currently proceeding to submit renewal

applicatio.ns fo_'t_ORGOP. Basic permit requirements and the number of noncompliances are

listed'i_'T'a_e 3-2_i"Overall, the ORGDP was in compliance 99.8 percent of the time, yielding only 40

noncQri'_Otiancesout of a total of more than 18,000 required determinations.

The two most common exceedances,accountingforhalfof the totalnumber, occur foraluminum at

K-1700,and PCB at K-1407-B. The 10 mgll aluminum da_lymaximum at K.1700 was exceeded five

times, as was the 16 kilogram per day(kg/day) load lim_tat_ononalum_num. Individual results were

as high as 10 to 12 times the limit. At K.1407-B, the PCB limitation of 0,014 mg/I is actually below the

limit of detection of the method used to analyzePCBs. Even if all nondetected values are assumed to
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be _n compliance, there were still 10 measurements which gave detectable concentrations, so ali 10

were in violation.

The only other exceedance occurring more often than once or twice was noted at K-1007.B holding

pond, where COD l im=t.s were in violation a total of seven times in 1987. The daily maximum

concentration of 25 mg/I and load of 150 kg/day were exceeded in March and May, even though in

compliance the rest of the year. ORGDP believes that noncompliance for COD at K-1007-8 and

aluminum at K.1700 are caused by natural phenomena, and is aodressing these i,_riuesduring the

permit renewal negotiations. -....

• '",

Except: for the noncompliances noted above, most of the pollutants are pr_l_enl;.,-"r.small I_ercentages
'. '. ,' =', °,

of their limitations. Table 3-24 presents summaries of 1987 maximum rno.itt,Hly'au_rages, showing
.,.,% , .

the percentage Of limits represented by the hiqhest monthly avera_'for any_onth in 1987. Most

months were well below the averages shown in this table. Oata aF.e,_!,_.,bot only for parameters
', "_. '. t'

which have numerical limits specified, but also for al_lp arar_._,rs re.t_ired to be monitored. For

example, NPDES Point K-1407-8 lists 40 paramet(_rs w t_ _O. U_encat limitations, but ali are
t,I "% .; °% ... _= .=

required to be analyzed for Uhde," terms of t,he'¢_i_ren_,l_:_rmit. TDHE will use these data in_" %.. '. °,. '. ,

determining whether limitations need to be speci_l_l at aQr,.mit'renewal time in February 1989. Note
.,., .. • ,o. %, %.oo $ =. . . .

that where numerical limits exist, ORGl:)P's'_.ffl_._nf, (er_s to be at less than half of those limits, even
t' '. ". ",''" .'Q "'t '_

in the "worst" month represented by tl_ese.data,".

"' "' '" "" "_",'_' i -
(: .

A similar table, Table 3-25, is gw er_ for daily.mc_ximums in 1987 The single highest concentration for

the year for each parameter is g_ven,_'.d"expressed as a percentage of the daily maximum limit,
• . • •

where applicable. Several ma_timums-are at or over their respective limits, and are considered to be
,.. ",,." ..' ,.'_:_

noncompliance when over _e ._01)percent mark. Often the exceedance appears to be only by a few
." , -, , ', %=. .,

percent, while o.ther.s are 1.5' t_'4.S times higher than permitted limits.
'. . o,

• ".'" ..i.', ..

.." -, . '.

The Te,,_rhesSeeDepartment of Health and Environment (TDHE) has inspected ORGDP's monitoring

statlorfsi'ancl has questlon,,_d the validity of flow measurement devices at most of the NPDES

mon_tonngloo_nts. Ongoing negotiations wil define which outfallsw_ll need to be upgraded and =

which w_ll toe terminated as NPDES points. The fort.hcom_ng February 1989 revised permit will

final=zedecls_onsresult=ng from these discussions. For additional deta_ts regarding the _nadequacies

of the ;-resent monitoring system, refer to Finding 3.3.4.4.5.

In addition to the above monitoring issues, other problems related to new NPDES monitoring points

were noted during the Survey. The proposed sampling arrangements for new NPDESpo_nt K-1407.F
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leadsto concernswhether composite samples willbe representativeof trueoutfailconcentrations,

Sample line length, diameter, and direction ali may contribute to sampling problems at this location.

- Refer to Finding 3.3.4,4.3 for details.

3.3,3,3 Storm Drain Survey

To fulfill requirements of ORGDP's modified NPDES permit, and to confirm that pr()cess wastewaters

were not being routinely released through storm drains, an extensive storm drain scl_.ey was carried

out from March through July 1987. Since the time selected was the normally._'_y_ason, ORGDP
".-q ,

expected to be able to characterize most of the storm drains during an ini_:ial's_mplidg'period of 6, _J ,, I " i

weeks. When rainfall during the period was only 26.7 centimeters _ii0.'5 it_es), instead of an

anticipated 475 centimeters (18.'7 inches), and a number of norm_Iv flov_tin_,.draih$' remained dry,• . B

the sampling periodwas extended to 3 months inorder to obtai_,_am_!esfro_t leastsome ofthe

, ,.......;,=',. ",'

The majority of the 48 ftuwing storm drains proyed ta,_.!_'cfllcha_.ejes from once-through cooling
., ", '. %

water systems. Some steam condensate, cool_g to'w.'er.,bl_wn, and groundwater sources also
, ',, ., 'o,

tended to flow most of the time when sarnl_(es v_._'e..so021_t. Only one true process discharge, coal
i% ,, ,. '. , ,% •

pile runoff, was found to be dischar_.ng diNl_tl_. (o'a storm drain (SD-170). This release was
, "% '., , ' ,

inadvertent and accidental, and was dis_:Q_tinued'thortly after discovery. ORGDP has identified 172
'.,. ", '.u.'

individual analyses where con_:entrations., ex¢ilDded..,those defined as reasonable guideline values

based on EPA point sourc.e I_.m'it..ations,,'drinking water standards, or ORGDP NPDES effluent
,' a , , , '

limitations. (Refer to TaUe'3-26.) "Ti_'a'nalyses represented 28 storm drains scattered around the

site. In some cases, ¢tfljn_:_.ongiRated near some areas known by ORGDP to be candidates for

remedial actior_.i_..,g,, l:h_i;,.gia_ified burial ground/garage area which drair,s to SD-180; the
, , , "., ..

Powerhouse 'aSI_piLe'vv.hich d_ins to 5D-992; the classified scrap yard which drains to SD-280 and SD-

294). Q_h'er dralns';r,em=_;ii to be further investigated to identify sources better. Refer to Figure 3.14
_ .,' ,.'' , '. .. ',,

for lo(align df storrn,'_lrains which exceeded ORGDP's selected guidelines for at least one pollutant
• , . .,

param_er: Table 3-27 gives data and drainage sources for the storm dra=nsshown in Figure3-14

The rema_niog storm drains either contained pollutants at levels below selected gu=delines, or were

never found to be flowing during the storm drain survey.

Four of the storm drains with complicated distribution systems (SD-100, SD-170, SD-180 and SD-190)

are the subject of a second phase of storm drain characterization - an effort to determine sources of

elevated contaminant levels morespec_fically. Each branch of the trunk line term_nat=ng at storm

drain outfalls will be sampled (where possible) to isolate sources of contaminants to a single
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TABLE 3-26 I

STORM DRAIN EFFLUENT REVIEW GUIDELINES
ORGDP- OAK RIDGE, TN

I ' II II

' Parameter Limit (rag/I) Reference Table 1
II I I I

Cadmium 0,69 B

Lead 0,60 A ,
II

Zinc I,S2 F
I I

Cyanide _ 1,20 _i_;::
Copper 1,0 ..:"_', E '.

I iiii

NickeJ 3,98 , ..... i3"',i'..
"(::]nromlum 0,0S . ',.' " !D,F '.'"

Silver 0,027 '" ",." ..., 'F., ,
"'1 '

, ,.

Total Suspended Solids 50,.z._i.-.,,. "'.. '.,. F -
i i . . ,- -, I

Oil&Grease 15".,". ', ',, "" F
' ' 'liii I ! i I ,,

lr '"on ':"' 1,0 ',, ," " C
m i T

Total Resadual Chlorine -., '0.2:4 " "', F,,_ ..,, .a 0_. ], '.C__, ,

Arsenic F'" . ', ', ,
Barium ._,,. "': ':_ _""1.0 D

_ I . I

Fluoride ' "., '.,"' 'i.4 D
' I,.;, ro'ii

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

Mercury '.,, .... . ,, 0,002 D
II =" " I1_ "11 li III I I I

, ",. ., %Nitrate " "' ' "'"" _' 20.0 F
I I I II '1 .

" ', 0.01 DSelenium . .., ...
I I

lr ,° .

Gross Al pha ,. '. '. 1SpCi/I D
: eL ", I

Gross Beta '. ".. ..":, S0 pCi/I D
I I '''l I I'1 , I' _ =

. " ' 250.0 EChloride . '" '. '.' ,'"
. , , |I

pH '., .'.,., ,..'_,.:' .-, "" 6.5-8.5 E
. I , i i lr

• i.,"Total DJssotveclSO s,,,' 500 E -
I II I I I .Jl I

AI u_l, n u ' "' ' , -m., .,.. 10 F
I [ I I . I i

Beryl rium.,"', ',.." '.,. 0.002 F
.', '°' "1 I

C_emical'Oxvgen Demand 25.0 F
I I

' So'tphate " 250 E
--

SOurces: Sche,b, 1987

_A Electroplating Pocnt Source Category Limttations
B Metal Fin,shtng Point Source Category Limitations
C Steam and Electric Power Generating Point Source Category Lim=tattons
D Primary DrlnkJng Water Standards
E Secondary Drinking Water Standards
F ORGDP NPDES Effluent Lim0tations =
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TABLE3-27

STORM DRAIN SOURCE AND CONTAMINANT DESCRIPTION
ORGDP- OAK RIDGE, TN

,

Maximum

Storm Drain Concentrationof DrainageSources
Contaminants 1

I IIIII

100/104 TDS 1,096 El 620 Groundwater, cooli ng tower
COD 73 ResCI 3.1 blowdown, laboratory rinse
Fe 18 AI 1.S discharges, once-through cooling,
gross c= 66 pCi/I roof drains, area runoff ', ',
gross B 60 pCi/I ...... _ ",

__ _ J I I I I1_ _ li,

140 TDS 1,096 O&G 315 Groundwater, roof _r.ains, area,... _i,
COD 36 runoff (O&G eleven, ct_e to an.0i_ ,
SO4 265 spill 3/13/87) ".i _' .'
grossc= 33pCi/I • , • "',., .P r-,,, • ',

142 TDS 82.2 Roof dra_n_;,-ar,ea ru'n6ff. -_COD 30 '' ',., ..
" '. ' ' l, , •

504 404 ', ' "
_1 I "1 i"" I ' _1'• I

160 COD 34 Oil _t_.a..ge ar"_ runoff, roof dreins
gross 8 206 pCi/I ,,' i!....... '.,, '.., "..,,.'

I I " "1 I II

162 COD 31 ,;'-,. _t_l.g'qfi_l_ion pour area drainage
Fe 1.4
Al I,S . .:,',, (l_mi'_.c:luse)(" % '.. :' , '% •

II li ,I I I

170 -Res Cl ,0:9. " _ "' C'qal pile runoff (discontinued),• . "?', ",,,

AI . 2:9 ,,. ,. . ,once=through cooling, cooling tower
gross c= ': ".. 26pCi/.l'"" '" bloWdown, roof drains, area runoff,

.. . groundwatergross 8 .',95pCit!".,,
180 TDS , 1,830 El'., '" 840 Groundwater, garage area runoff, K-

COD':.'38 _1 "' 12 1401floor dra=ns, roof drains, once-
F._, '7._,. .-"_:' through cooling, area runoff
grOssc=.,' ,'i.,_pci/l
gro_ 8 '-., 60pCi/I

i -. f ." T , II_ '_ I

190 " 1",[:)_67"_ AI 1.5 K-1401 floor drains, roofdrains,
-' .:ii I=_',.."40 once-through cooling, area runoff
. ' gros,s_ 62 pCi/I,.' _' '

' ' r ' ' _ .: " ' , glOSS 8 62 pCi/I ........I

•' _;" '.194 "',, f:e 5,9 Area runoff _
'.,' . , "' ". AI 5.8

' " .".,' grossc= 693 pCi/I
•. ,: gross _ 357 c_Cill

I i NII ii i i

200 AI I I Roof dra=ns, once-through cooling,
gross c= 26 pCi/I autoclave steam conctensate

(standby) -
i

280 TDS 9,728 CI 4,800 Salt storage area, classafiedscrap
COD 97 AI 1.2 y=rd area runoff, Drum Deheading
Fe 1 8 Area (discontlnuea) -

" gross ct 126 #Ci/l ......
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TABLE 3.27
STORM DRAIN SOURCE AND CONTAMINANT DESCRIPTION
ORGDP- OAK RIDGE, TN
PAGE TWO

i,-- i ill

Maximum

Storm Dra_n Concentration of Drainage Sources
Contaminants 1

I I ] I III I I III

294 Fe 1,7 Classified scrap yard area runoff,
AI 1 4 vehicle washdown area

gross c_ 43 oCi/I .'
l II II |'I IIII

- 362 Fe 1.0 Roof drains, once-throu..qh c_. ling,
gross _ 126 pCi/I area runoff, autoctavesteam.,
gross 8 141 pCi/I condensate (standby).. """ ",.

_ II I i I I

380 gross a 27 oCi/I Roof drai ns, area rO'noff; floor d_a'i'ns

_ - 410, 540, 550, COD 27 to 59 K-31-K-33 area ru_lff---: .... '...
560,590,694 .". ' "'

__, l'i "" I 'I ml

500 ResCI 1.5 Roof drau_s', arga ru..n0ff'
gross _ 127 oCi/I . • .. '"

- 690 pH 9.0 Ro0f.dralns, nina runoff from
. " 'firew .._fr,.t.rea_mentI

700 COD 27 ResCI 3,_'... 'R_olf'd'rai "° '- -- n_, clanfler Iolowclown,

pH 9.3 .. • chromate reduction unit (standby),
: "' • ".. _'a.rea'r_noff

i n I %, ' ,F

724 gross a 2.86 l_C_/l"_.,' Cll_tam,_ated scrap yard area runoff
gross S . 377.1_iII ', "

-- I i " 'i i III

750 COD 27 AI. I..7 Area rur_off
Fe 14 ... ,

LII I ' I III ii

- 780 grossc= 22 p_l Powerhouse area runoff
iii i i | I i i I

830 g'r.oss'6. , 18'pC/I Powerhouse area runoff, once-
.." " ,." .."' through cooling, building drainsI iii

_ _ I I

_-- 992 ' " TDCj" 1 !0" pH 2.5 Powernouse ast_ptle, area runoff
_ ..{ As 0.06

.- _,c!., o./ _e O,006
.. AI"." 37 504 1,280

.... gross _ 66 pCill
' ' "gross 8 60 pCill

' _ource _ Adak_ted from Sc._e,b, 1987
AS. _rsen,c Gross cL Gross Aloha
C1 C!'!or_c_e Gross _ Gross Beta
_e _er,t_',_ TSS Total Susoended Sol_cts
SOa S_ate TOC Total Organtc Caroon

-- O&G O_1ancl Grease p_ oH
TDS Total D,ssolved Sol.ds l:e 'rort
COD Chemical Oxygen Demand AI Aluminum

_ 'Ali un_tS are mgll except for gross _ and _, which are pCi/I and pM, wn_ct_ are stanclard
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operation,building,orlanclfill.Forexample, the highestlevelsof contaminants on the 5D-180trunk

were measured at a spring (identified as 5D-180-04) just west of the class=fled burial ground and just

below the garage area.

3,3.3,4 Sediment Samplinq

Surface-water sediments are collected semiannually from six locations on Poplar Creek and at two

locations in the Clinch River for analysis. Figure 3-15 shows locations for sedime_f_sampling, and

Table 3-28 provides data on metals found in these stream sediments. Clinch I_iv.er_at_les tended to r;
'''°,,.. 4.

show the lowest concentrationsof metals (with the exceptionof mangane._,..for'_hichupstream

analyses gave the highest concentrations). Significant amounts of metalt_a';peared ,n SS-'_,the East

Fork of Poplar Creek, well upstream of ali ORGDP activities. Impacts f'r0hl,"_RGCiP on sediments

;iiappear to be negligible, '"" i
• t '=io °°'L l_

3.3.3.5 Fish SamlolinQ ,.. . ."'.. .. ".
',, ,. . ". ,,Pi'

"'',d .
' e,, . _. =

* '" . ,. D
i' ", "'°, °"% , _

Personnel from ORNL collect bluegills semiannuali_from"tl_ree Clinch River locations and analyze:,,., ,...,.. .,. ,,

them for radionuclides, mercury, and PCBs. P.oil_t_ sele_:¢ed'are upstream of ali ORR operz tions,
,,,. • °., 'o ".

downstream of ORNL, and downstream pC'ali QRI_"b_._ati "",'.. .. :..,. ,; ".,. ons,including ORGDP, Compositesof 6-10
fish are ashed and analyzed, Samples"w"er e fo.und to represent g.4 percent of the action level for

mercury in fish [1.0 microgram per gram iu " weight] and 1.5 to 2.0 percent of the tolerance
.. .

level for PCBs in fish (2.0 ug/_.v_et weigh._.. Radionuclides showed no significant differences from
. _ '. . . o,

upstream to downstream .,_amplei 'f,or.,cobalt-60, while strontium (total) ranged so widely that

comparisons were meanii.ncjl_,-_, Thel_ghest level was observed at the farthest downstream point,
,. ,p. ."

and was measured a_ 120.'_ico¢_fi'esper kilogram (pCilkg)wet weight. Average strontiumvalues.... ,

were < Ig pC!/k.gwin.weight:..'
'. . ="

, ,.

.' , •

3.3._ , ,. Findingi.and Observations

33.4,1 _ateqory I

None

3.3.4.2 CateqQry, l!,

None

=
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0 SEDIMENT SAMPLING LOCATION

Source: Rogers et al,, _988b

- FIGURE 3-I 5

- SEDIMENT SAMPLING LOCATIONS
= ORGDP - OAK RIDGE, "IN



TABLE 3-28

SEDIMENTS IN STREAM SAMPLES
ORGDP- OAK RIDGE, TN

(Concentrations in Micrograms/Gram, Dry Weight)
_111 ii

Sample Locations"

Element Year , ,, i

SS1 SS2 SS3 SS4 SSS 5S6 SS7 SS8
I II

IIII

Aluminum 1983 35,000 23,000 38,000 34,000 28,000 53,000 37;_)00 25,000
'. _

1984 44,000 34,000 34,000 29,000 30,000 44,00Q:, 21/000 19,000

98s 28,ooo28,ooozs,oooz6,ooo3 ,ooo  3ooo
.." ao., . #

• i ,4, \

1986 12,500 19,500 15,000 17,500 21,500 '."1_150_ 14 700 8,300
I' " • ", ,.

1987 11,000 9,850 10,000 77,000 72,50.0 16;'800 5,;/50 3 000
I ii °' - ', ' ' '

986 8.0 <..i":S'".<.I.s,
1987 <0.3 <0.9 <0.3 <0, _,. 1. ',": 3 <0,3 <0,3

I iii

'*° "° °% . L

1985 42 93 33 " "'. 28'..", 3't3 42 58 14
,'% . ,%% •., ii.

1986 53 98 35'£'.,'40.. 34 83 18 11' '°'. " ° '°,.
o' '' . ii.-"

1987 29.5 31_5 " _,8:5',." ".,.35" 150 51 10.5 7.8 --

Copper 1986 22 8_9'..''. "S_.. 81 53 91 14 6.8• .

1987 21.. 40 ..'.'"_3 86 66 45 8.7 3.7
ii _' ' i

Lead 1983 • 30'. , 33 .." 56 27 49 35 29 18. l, •. , .

1984. 5,0 i 9 39 34 49 41 29 29
' ;' . '..°• .

1.985 "_..'2'4 .,. :, 28 33 31 34 28 19 14

"_9,86 <"'4_i"". <39 <so <2s <25 <.2s <25 <28

.. " i.98"J'. I'-."" 17 27 20 39 70 20 12 7 1II pl,

Manganese 19.86' 255 670 915 630 765 595 1 115 695
q q , , , t

' .;' 1987 415 415 550 705 715 625 1,430 475
I

II L_, I

Mercuiy. 1983 12 16 14 12 48 39 1,0 10 E
d

1984 8 47 4 7 20 43 3 < 1 0

1985 16 19 <4 5 6 3 1.0 10 ,_
,|

1986 9.8 481 13.8 <3.1 8,6 22,2 <1.0 <1,0

1987 3.8 18.7 4 9 5,5 29 16.1 < 1.0 < 1,0
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TABLE 3.28
SEDIMENTS IN STREAM SAMPLES
ORGDP .OAK RIDGE, TN
(Concentrations in Micrograms/Gram, Dry Weight)
PAG$ TWO

i i q

Sample Locations"

Element Year ...... ,'

SS1 SS2 SS3 SS4 SSS SS6 SS7 S58

- II I] I

N,ckel 1983 52 54 256 S4 34 85 '32 18
",°, ,

1984 81 120 170 49 44 120 " ", ,_4',. 22
'.q ,,

1985 73 110 110 48 39 .,"'i'" " _ 22 ',". 16
1986 <40 175 121 181 <30 ". 8,t ' ,.. "'<2.6 <21

• , .. _,

1987 30 76 34 154 .3'2-;,';"" 53"-.'."' 9,9 7,2
, , ,

,,. i _1 '" "_ I

Thorium 1986 <30 <30 <30 <30., <_J",.. '---L"<30 <30 <30

1987 <20 <20 <20 ,<20,..,..,,,"<,20..,. "" L.r".<20 <20 <20

Uranium 1983 9 9 65 , 9,""-,. /'" ,1_,_:, 13 4 1

, ;_,...,.,_,.-.j"1984 5 23 4_1J,. '- 10 11 I I
', , 'o' ' ',, ', i

1985 8 13 . 27 ".,.,., 5","= ., , 6 20 1 4
,. , *%

1986 <6 < 1,36. ".._'7' ", ",,_82 < 16 < 16 <3 <3

1987 28 3 ' "., 315",._,'. 4,7 9 4,1 1,5 < 1,1
i I

Zinc 1986 68' 205 'tS0 120 112 100 62 46

! 987 ,"172 ,,'",.96,." :' 88 140 155 83 40 20
, , ., ,"- I ' i i

.% '%, ,."

soo_ce:o_ke_e__,i_8 _a:i_'d_:_o_jers,tal,,_988b
, ..

• F_e_=e_toF_(:Su",3-_Sfor_OC_nsof_,1sar_plepoints
% .. --

• .

• ,_

,. • ,
.,
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=

3,3.4.3 Cateqory III

1 Contaminated storm drains. Pollutants are being released to certain storm dra0nsresulting tn

potential off-site surface water contamination. ORGDP is currently identifying the

contaminated storm drains and tracing the sources of the contamination. ORGDP has

identified the following contaminated storm drains: :

! •

• SD 1001104 - receives laboratory rinses, groundwater, and cooling towa.r blowdown

from southeast part of site; analyses showed concentrations of t_Stal._.s_tolved solids

(TDS), COD, TRC, ammonia, sulfates, Fe, AI, CI, and gross alpha.aT,,_,beta..,..- ,' : tribeabove,
background. Maximum concentrations are shown in Table &-2-7,_.g.._,pH,levels, which

• ' ' "° e' -

ranged between 7.3 and 8,6, were alsohigher than bac_'._Fo.undi_vel.s; =

' _',.l"- I ' 'i't"',,.i "'°*"

• SD-170 - receives cooling tower blowdown, o_r,&l:hroc(gH-coo'l;'ng water from K-501
. .

and K-1037' groundwater and area runoff_:'f'_eri),j_llceive'a coal pile runoff; analyses

showed concentrations of AI Fe, CI,':._DS, a_d. gros_"alpha and beta to be above
' . °% ', '°

background Maximum concentra_cin_ ar_.'_how_:rn Tabie 3-27, and pH levels, which
"" _ %' _'" ""o

ranged between 7.6 and 8.3, _.ere.atsO,higber than background levels; -
• °

i ', '. ".''' "Q ",'

. .. ,

• 5D-180 - receives runoff fror_'.'g_rage.'.'area,---- effluent from K-140! machine shop sink =

drains floor drair_and roof drains', groundwater and once-through cooling water;

analyses show"_;oncen_tion_"_ AI, Fe, CDD, CI, TDS, and gross alpha and beta to be

above background. M_i'_um concentrations appear in Table 3-27 and pH levels,

which rang ed'l_eq:'we.ei_'7.6and 8.8, were also higher than background levels;
. . i, . . =

, . , o. .
. . . ,• , .

,.,,. --

• SD:IC_,..'r._ei_es effluent from K-1401 machine shop sink, drains floor drains and roof =

•" ." drains;..onfle-through cooling water, and area runoff; analyses show concentrations of --

" ': "AI, Fe, TDS, and gross alpha and beta to be above background. Maximum
, __

concentrations appear in Table 3-27;

L

• 5D-280 - receives runoff from road salt pile in K-1064 area; analyses show elevated

concentrations of Na (3,600 rag/I), CI (4,800 rag/I), TDS (9748 rag/I). ORGDP uses
__

secondary drinking standards for chlorides and TDS of 250 mg/I and 500 mg/I

respectively as review guidelines to indicate reasonable levels There is no guideline for =



... so<_lum,but the average site-w_desodium concentr,_tlon,om_tt_ngthissamole,was 14 6

_ moil;

• 5D-500 - receives runoff from the K-27/2g lourge cascade area and east side of <.25

analyses show gross beta between 34 and 127 lOCi/I;

• sD-g92 - receIves runoff from ash pile area at the Powerhouse; analy_.es show

concentrations of AI, As, Be, TRC, Fe, sulfate, and TDS, to be abd_cm,_ackground

= Maximum concentrations appear fn Table 3-27, and pH levels, whic'_.'r_r_d from 2.5 to

2,.6, were also much lower than background levels. '", '.. ",
• " . -.. ', , o, d, , , ,

',, . ' .,; ..

Flows from most storm drains eventually pass through NPOE$,nlonitotit_, stati'o'ns on their way
• , _'., '. ,. ,.

_ off-site, so the chance of major releases going undetectild', rbe !ong."periods. is remote,
However, the secliment sampling 13rogram at ORC_P, has l_e,t;he_l a number of on,site

p,arti s on stream bottoms has

occurred (Ashwood et al 1986) The mos_l_eavlt_'<ohtamit_ated sediments were found in

Mitchell Branch and K.g01.A Holding Pehd pno_..to release through their respective NPDES
. ", ", 't'

monitoring points. Mitchell Branch r,ece!ve_tlhl:,ee _4_'_'?,hemore contaminateci storm drains (5D-

170, 180, and IgO), and thq_., cum._i'ye..._4fect may be contributing to sediment

contamination _n the on-slte surfa¢41water of Mitchell Branch, The actual effects on off-site
, . ",. . ,'

portions of Poplar Creek and the Clinch, R!_/er are not obvious,

- . '*'p " , ,',',,,. '_ ,, "",_"*

2, Inteqritv of the s_r_1_arvsew_'_i'lection system Lack of inteority of the sewage coilecl:Jon

" system results _n.i'nJ_iltr_tion.of groundwater to the system during saturated so_l conditions

(most of th_iyear), aO'd.e_1'ltration of untreated sewage from the system during unsaturated
'..,

so=l con_it_or_$.(clroughtperiods). Infiltration n_ay contribute to overloads and permit

e_,c._e_lance_'at tl_'e"STP during periods of heavy rainfall (see related Surface Water Finding

- ' '33,4.4 4) Exf'_r{ration, although infrequent, results _n the release of untreated sewage to the•

s_land iooss_bly the groundwater Estimating the typ_cal volumes of infiltrat_on/exfiltrat_on is

a comDi_cated tasK. s_nce many _nterrelatedfactorsare ,nvolved The K-1203 Sewage

Treatment O_antdoes reloorth_gher flows dunng rainfallevents,but the average ,ncrease

v,;_S from a few thousand to several hundrec_ thousand I_ters per day. How much of the

_ncreaSe_sdue to actual_nfiltrationof the sanitarysewer system ratherthan d_vers_onto

collect_on system ,s not react_ly measurable. Also durtng dry seasons when so_l mo_sture _slow,

the amount of leakage wh_ctn may be occurnng cannot be estimated from avatiaOle records

- Oecause other measured losses(evaporat¢on,transfersof once-through cool_ngwaters to the
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storm dra_n systems) make up the bulk of the total sanitary water usage data ORG_)P has

estimated that the current year-round average d_ly loss of treated water to '!eakage ' s

about 0.4 million liter per day (0.1 mgd) or about S percent of the present daily total flow

(Oakes et ai, 1987a)

Moreover, _f some accidental release of hazardous or radioactive mater=als to the sanitary

sewage collection system were to occur during dry periods, ORGDP could not prevent some

.portion of such Ioad_, from percolating away through leaks in the system, _en though the

butk of the release were diverted to the Imhoff tank for holding a_l"p,_c_10er disposal
".,.g '..

Depenoling on the mater_al ,nadvertently released, the impact on,.,g[_,undwate'#,could be
, •

serious. _ '
• . .

,..'',. ', .

j" •. '. -, ,.

3.3,4.4 Cateqory IV ..'. ' ". ..•
• ' '•°'° "idi' '.. "'= '1" =.' ""

Washdown pad deficiencies.The oiltrap(an inv,_r,'r,ecl ilew,surnl_).atthe concretewas hdownI
o, • -°q ,,

, ". ¢,. • •.

pad inthe K.I064,C area was not funclionln,g,Joecaqul'seilw_It.filleclwith siltand debrisfrom
, ", , ",.
• ,_ '0 ,

the washdown of fly-ashtrucksand oth_'L1eavy,eqUil:_1_=..nt.Inaddition,the dischargefrom
! ',, , '. •

the sump isnot monltored as requi.t';_in I_IQ..NPD_._permlt The permit requiresmonthly
• , ,

sampling of dischargesfrom vehiclean_.eq_Jil_l!!entcleaning facilitiesSample parameters

.ncludeoiland greaseand totalsuspended _Qlids.Biologicaloxygen demand (800) and fecal

coliformare requiredif_anitationequJipn_entiswashed, Effluent(potentiallycontaminated

with olland grease)(rom1:hesump.%_tersPoplar Creek viastorm drainSD-294 The siltand• .

debris were remove_ _'rom the'S'u_'"on 3/21/88, allowing the oil trap to once again func'c,on as

_twas=ntendecll ' •.'

, . ,• ,

2 Coal pite';I'uF_ff, bypas{es treatment• Runoff from the south coal pile appears to bypass'" "'" '.". i ''"."

coileCt_on a_ treatment systems during periods of heavy rainfall and may enter Mitchell
• ' o..

, Branc_h'vtast0rmdrainsSD-170or 180. The ditch draining the south coat pile _soartially filled
,

W_t;h_coat and silt which reduces drainage capacity, and the roadway shows ewdence of bypass

(reddi_h-brown stains) The release of untreated coal p_le runoff, which typically has low pH

and h_gh levels of ,rort, TSS,and TDS, to surface waters of the state, _sa violat=on of the NPDES

permit.

ORGDP staff have taken steps to _orevent further releases to the SD-170 and SD-180 storm ="

dra=n systems. Drainage ditches w_ll be modified to perm=t proper drainage. Also, the

schecluled elimination of the south coal ptle w_ll prevent further discharges _rom that source.

-
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_ 3. Improper samplinq line for K-1407-F. The narrow-diameter sample line and long distance

(approximately 200 feet in an uphill direction) t'etween the sample collection container and

the new NPDES point K.1407.F witl result in nonrepresentative composite samples. The length

and diameter of the sample line (plastic tubing) allow for plugging due to solids deposition,

freezing during the winter, particle sorting by size, and adsorption of metals on the tubing

wails. Analytical data based on these composite samples could lead to incorrect assumptions

about ORGDP's compliance efforts at this location. ;;'!!'_
'. •,.'?.,,.

4. Operations at K-1203 durinq heavv rainfall event. Partially treated,.s_il_e is rbutad around

the K-1203 STP aeration system during some heavy rainfall ever'_r_.(gr,e_l_.erthan C).5inch in= ". ", ," ', ":, LrX,.*

24 hours), resulting in potential exceedances of NPDES total._spencl_"'_ol'i:a:_'iYSS)limits and

possiblenoncompliance with an NPDES reportingrequirem&r1_:.'B:_,Jedon"_htaforpastrainfall

events, STP flows, and effluent concentrations, the,$=[vey t_' e_tifnates that routings of
, ' _{,':_,. '. ;.

partially treated sewage around the STP aeratlgn,._.!emii_ccur'_Wo to three times per year,

with one to two TSS exceedances. Depe_ding=_,,_ th_.:,,_terpretatlon of NPOES permit

requirements and whether the "routiq_;'.. is';'_._!sid'_t;_=dto be an "established operating
. '; ', 'e'

mode" for collecting excess flow, ,_ch ('_.ng_'_:'_nay be considered a bypass under the

NPDES permit and may need to _ rePo_ed._O"t_l TDHE each time they Occur. This issue will

be resolved during the NPDES permi_.r_egOtlfa,t.ions in February 1989.
• '1 'v'
%. %

, '_

¢i ". •

5. Inadequate flow mea_ure_nt dev.i,_es. Inappropriate flow measurement devices at several_,l , ,,, . ,. ,

NPE)ES mon,torir_.._tationi"r_i'ai;,f_.'sult in inaccurate results. The following monitoring

stations have fl'o_"_l_s_re.ment devices that do not meet the NPDES permit requirement of a
. ' =lo .' ,°

plus or mil_u:_'10 per;Of,jl_,':.rhaximum deviation from "true" discharge rates throughout the
, .' ., . . '. ."

range 'OP_IOVa>:,.". "'"
o. ,..,

, , 0, ,

, %

.. _' 'g-901-A." " - weiristilted0.7centimeter(g/32inch);
, , . .,
., '_' .

• ,K-IOO7-B - weir widths incorrect; flow level indicator too close to weir;

• K-1407-B flow sensing unit located improperly; no chart recorder to provide

continuous flow measurements as required;

• K1515-C weir crest too close to bottom of approach channel; flow level

indicator too close to weir;
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• K1700 weir crest too close to bottom of approach channel; this issue may

become moot if K-1700 becomes a downstream ambient station to

the proposed 010, 011, and 012 upstream stations; and

• General . sharp-crested weir formulas are used to calculate flow

measurements even though none of the weirs are sharp (:rested;

ORGDP may physically modify these flow monito_'_g stations or

develop appropriate formulas to correct the,'_,'.Ow_easurements

rather than install sharp-crested weirs. ORGDt_,has COritracted for

assistance in solving the flow mea$_emeh,t: problems. The; "' ": _0
", ',r' K..,,

contractor's report was due in Apri.L,.].988. "._:,:. ' ::':_''

• ° ._.

Flow measurements were biased both high and low _n0m us_'b;_ii:n_ropriate formulas,but• , :,,

not likely to be an order of magnitude in error frem."trbo,".....'",.,d0s' ge rates, The most serious

potential underestimations would occur at,_90_i_ "lf,th_.measured height of water was =

actually overflowing around the entire cir_:_m:f_(i_nce'_f't_e effluent pipe evenly, flows would

be underestimated by a factor of tw_or thr_t_'to oh_'_i.e_ a reported flow of 0.46 million liters

per day (0.12 mgd) would actual.ly beabout,1 .08"million liters per day (0,285 mgd). However

Ce' "% '. ', , _ Q ._in this case, the measurable hei ht0.f ov'e_fl,ow used in the calculation was greater than the

"true" height if the flo_s were eventy."¢tisiributed, so the error would be reduced due to a
¢ . '.,'

lower true heighl:. HoWever, at pot_t K-g01.A, most regulated parameters are at 20 to 30.,' .p , , • ,

percent of their wei ht-bas@ "l_n_ s so even a foid error n'i_ three- i flow measurement would
,t.

._ , .° . •

indicate compllan_,. ,with., load, li'mits. Dissolved oxygen levels occasionally drop below 5.0 mg/I

but that..I'_Jt"is con_ntr_i'on-based only, so errors in flow measurement would not affect =

compllahc.e.. SL_.ilar c0nditions prevail at ali other points, except for point K-1407-B, where ali

!jmj_.are cbr_cer_'tFation-based. As a result, effluent quality at K-1407-B passes or fails• •

. _:ndepe'ndent0,f'the accuracy of the flow measurements.• .

. .

,,

Theabove deficiencies were _dentified during a May, 1987, field evaluation by EPA and remain

outst/,nding. TheTDHE has authorized ORGDP to re-examine the need for major expenditures

rela_ed to points K-901-A, K-1007-8, K-1407-B, and K-1700 since the TDHE does not intend to

permit these outfalls after 2/89. K-1407-B will be replaced by two new outfalls. The other

three stations w=ll become ambient monitoring points rather than NPDE5 points.
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3.4 - HYdroqeoloav

t

3.4.1 Eackground Environmental Information '

3.4.1.1 Geolocw

The site area for the ORGD_ lies within the folded Appalachian Mountains characterized by a series

of northeast-southwest-trending parallel ridges and flat-bottom valleys. The rocks,;i_l_:curringthere
'.. i.=

are lower Paleozoic-era sandstones, shales, dolomite, and limestones. Structurat;f<,_t_res typical in

the Valley and Ridge Physiographic Province include folding and thrust-fauJtmg.assocla.t;ed with the

Appalachian Orogeny that occurred during the late Paleozoic era. ,. ,. ,H,
',. ', .,_ _ .,.

.o: ..r r o,i ,,_
_,.j , :% .

The bedrock at ORGDP is composed of three separate formation$.'i_;_3-16'_r._ent$ a genera,ized

residuum,

- general, depth to rock ranges from 7.6 to 12.2 mete.r_ (2'_,_'i_i_o._;_3ut can be less than 1.5 "haters

Is or mete.IS0 to soil
as follows: , ". ,'",.. '" "_",. ""

Rome Formation - Cambrian period interbedded,,.sandstones, siltstones, and shales of variegated
% '% • ,

olive, maroon, and drab (Kuhtmeier et al lgt_6e!. ""
¢,_ .o '' , _"

o, ' •

Knox Group- Upper Carnbd'an anld._o.we'i.l_rdovician period silicified, solution-prone, thin to thick-

- bedded gray to blue-gca_ d(::di_tlite,wit_ interbeds of limestone (Kuhlmeier et al., 1986a).

, '_ °,_, °,

Chickamauqa,"l_'me_t_Jne - OrSovician period argillaceous noduiar limestone, thin-bedded with
.. , , • _ o,

intercalatiens of. si_'.tylimeStone and shale. The limestone is also solution-prone (Kuhlmeier et al.,
• o,, , ".,'%

, ..
• ', , . ' • •

•. ':i

Residuum' :The in-piace weathering of the bedrock results in clayey, dense soil with chert or shale
-- _

fragments. The soil's physical properties vary with depth and degree of weathering. Generally, soils

developed on shale w_ll change gradually into rock in both appearance and character with

' _ncreasing depth, The limestone-derived soils are characteristically different in that the contact

= between soil and rock is much more abrupt but highly variable with respect to local changes in depth

to rock.
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- i

Alluvium-The creekscontainalluviumcomposed of a mixtureof sand,silt,and clayderivedfrom

erosion of the bedrock. Alluvtum isrelatively thin, and occursonly closeto the surface streams,

Fill. Fillmaterials used for site grading and construction of roads are composed of residuum, usually

from nearby excavation required to level the site during construction of the faci{ity,

3,4,1,2 Groundwater Reqime and Use
.4

Groundwater occurs in an interconnected aquifer composed of the unconsolj_l_ed_esiduum and

bedrock. Gradientsare generally downward to the rock in the higher areal.t;of,the'_(t_i"aodupward

from the rock to the unconsolidated soil in the lower areas near the cre_'nd._i_inages, "Numerous
,,_, 0° ,f::, , :40_,,,

- sprtngsoccur in the lower areas of the site in part because of thts,t,eversat.J_,gra_t, Figure 3-17
' ri: ',t,

showsa generalized mad of contours on the top of the water ta'l_,reii',,_'eR......... .t,hs t:o_Waterin the higher
portions of the site may be as much as 7,6 meters (25 feet_;,,wher_,!_'_lter table may be at or

, ' _i!;:i:!, '°_l--

near the surface in lower areas of the s=te near the _tlekf, _n_ ponff_.. In general, groundwater

moves from areas of higher elevation toward ar_s d'fi,i[_.Wer,_[_tlon where it discharges into

creeksand drainages. :.,,...._,-,...,,
' ,o

• % !% _;. _'.,.

" ' ' ' ' '. ", ;"; % 'e

The surficial part of the aquifer is co,mpo_,_t:g,r!_'a¢_t_of the residuum, and acts as a relatively
, ', '% °, J ,_

homogeneousunit, Due to the low permeability_'averaging.between 1 x 104 and 1x 10.4 centimeter
, • .

per second(cmlsec) [2 x 10-sand 2 x 10-4 f0ot_l_,,erminute (ft./rain)] combined with the low gradients
] ¢," ..

typically observed at the site; groundwater flow velocities are calculated to be on the order of
.". _, - . , , ," ._

. p , ,, , •3 x 10-_centimeter per _y.(i:m/dayt,[1,x'i.O: foot per day (_./day)] (Kuhlmeier et at., 1986a).
, "t ''_ .,,'_:_, '_"I'"'

Groundwater flew Tn the"b.'ecl.r,o_:k"loartof the aquifer is controlled by anisotropic secondary porosity
.' .,,'' , '

associated wft_i.th.e"Lbjnting,.fracturing, and solution features within the rock mass. Permeability

testing ,su_eqden{ to l_i__;ometerand monitoring well installation indicates values ranging from
., .' ,° " ° , , '%, _',

1 x lO-,_"and,l:x 10-3q_/sec (2 x 10-5to 2 x 10-:]f't/min) (Kuhlme_er et al,, 1986a). Flow rates,which are• . . ,

.. ',, ,. .,

also d'e.p_dent on gradient, are likely to be variable because of the anisotropic nature of the

secondary p_,,rosity and the variable gradients,

The site doesnot usegroundwater for domestic or industrial purposes. The domestic wells closestto

ORGDPare north of the site approximately 1,6 kilometer (1 mite) on the opposite flank of Black Oak

- Ridge, an apparent groundwater divide, Thus, they are not likely to be impacted by ORGDP

activities.
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"- 3.4.1.3 Groundwater Quality

Becauy_the monitoringwells at ORGDPfacilities have been installed only recently (starting in 1985),

little isknown about on-site backgroundwater quality. The monitoring wells intended to monitor

" upgradient water quality are either in the process of having four quarters of data collected or

possiblycontaminatedbythe facility they are intended to monitor, asin the caseof the K-ld07.B and

= Cponds(seeSection3.4.2). The lackof groundwater monitoring wells or data for backgroundwater

quality at ORGDPprecl_,,es assessingpresent monitoring well data in relation a background
*. :.

=m water quality baseline. .":',',: "..

, -:' q.. '=.. 'q

Wells at private r_i,_onces in the nearby towns of Harriman and _!d'.gst.o_.approxi'mately 16

' kilometers(10 miles} southwest of the rAant, were sampled in 198=..aspa_;_(_a's_ °performed by

Oak Ridge Associated Universities (ORAU). Only limited anal_'_T;ii_, reT_'_iveto the amount

" collectedfrom a hazardouswaste facility groundwater sart_e, w_;_O_d.* Additionally, water

sampleswere collected from the distributionsystemsat-tht_re_tm_ces"_'t=dwere intended to provide

data for assessmentof only the water being con_u_e_._:r4,il_l_.s relative to parameters likely

: affected by the distribution ,_ystem(some met.a_6,or'g_hjcs,"_._.'_rides, etc.) may not be indicative of

the formatiort water quality. However, oQ:.,o.ss':iai_hzla'_;'gross beta reported from the study can
• ',;,,,. _.: % "i

!;rprovide insight into background value., t_._!'.__eters in groundwater from a limited area

_- near the plant. Ranges for gross alpha..$nd g.N_.ss..betameasured in samples from 11 welts were

<0.271 to 2.968 picocuries per tiler (pCiII) and'%O.SG4to 2.891 pCi/t respectively (Gist, 1988)
s.%. ',e_ ' •

.=. ' . '.. o,° "=_

3.4,2 GeneralO.iCrt'Ption of '._l'on Sourcesand Controls
'J ,.w.,' °• o ,", .

.. t° .' ._

This section dis<_es tl_i'_K_tu'_"and potential sources of groundwater contamination, and the

controls used _ OR_.D,Ptoi_'hibit or reduce impacts to groundwater quality from those _ources.

," ,- ' , ' ,.

- foc_L_41_on._eexte_'to which these sourceshave actually impaled the groundwater. Additional
• '..," ."

detailsa.'redfindings related to the physical characteristics of the actual and potential sourcesof

groundwate,;_,contaminationdiscussedbelow can be found in Sections4.1.2 and 4.5.2.3.

ORGDP, wtti_ assistance from their consultants, has identified and categorized Solid Waste

Management Units (SWMUs), spill sites, and inactive waste sites into a seriesof approximately 70

SWMUs. Of these, 39 are consideredby the site to require further investigation. Although a finite-

number of siteshas been selected, in many casesthere are numerous known or potential sourcesat

someof the sites. Of'ten these source areas have been grouped into one site, referred to as a Waste
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Area Grouping (WAG) for purposes of logistics. The numerical quantity in itself is not a valid

measure of waste quantity nor is it indicative of environmental problems, The facts pertaining to

each of the units or sites must be evaluated in order to assessthe true nature of the environmental

problem associated with each of the SWMUs or WAGs. Finding 4.5.2.3.1 discusseseach of the waste

units and source areas. This section discusses the waste units that are either known or suspected

sources of potential groundwater contamination, regardless of the degree of subsurface or

environmental characterization for the areas in question. Known and potential sources that have

groundwater data available are as follows: :!!!_,

• K-1407-B Hold=ng Pond WAG . This WAG contains three clos_;'[_ated,b_t, separate,

source areas: K-1070-8 Old Class=fled Burial Ground, K-1407_eu{r_tlization _it, and K-
=;' % "':: "_ 'Q.L

1407-8 Holding Pond. The K-1070-B facility has been ¢losed"_i_rly 1970s, but

was believed to have received radioactive and n'_ra_ctiv_'_:_aterials including
=

uranium and trace quantities of transuranlurn,;_l_l,eme_i!_aZa_ous wastes were also

likely to have been disposed of there (Bowers.,:_;_;;_'_:_l''''--'_'_" "' _ _ _8 6) . TIn'e_:K-1407.A_neutralization pit

and liquidfrom some process are_lr,. Prt_._,o'_stru_ion of the K-1407-A pit, the K- "_

_ • ,a , , . Le a k a g, from t_. _.- • ',_ _'_',On'_O' ' .d • _e. F, n_, rig, 3.,.4.3.1.a and

. ,.
• %. 'a.

I' ""o

• K-1070-A Cont_mi'naled Buriai.,Ground,., - This approximately 1.2-he¢_.are (ha) (3-acre)

site was uSedl,a's a dis_X_l_'_a for radioactive liquid, sludges,,and mixed wastes until
• ' #." . . .'_°,

1975 (KuhJme_._.et al., 1'_86b). The site is estimated to contain approximately 14.1

curLes_talf_.r_,"ufanium, thorium, beryllium chips, boron, UF6 cylinders, and

_i;ta_;n_.tedN=!_,oil,and rags(Bowers, 1986).Most of the dispogl was intoshallow

....pits"arlcltre'r_chesthathave been covered with earth. There are no control;to prevent
.,..iii-,, "-",

.. ,: . any lea61able contaminants from migrating off-site or to the groundwater. See
• '., ." ..

•_ ';i Findings 3.4.4.3.1.band 4.5.2.3.1.e. =
..

• '.
•

• K-1070-C/D Classified Burial Ground - These two sites have been used to dispose of both

liqu,d and solid hazardous and nonhazardous classified wastes. Prior to 1979, liquid
_

wastes were dumped in trenches at K-1070-C. The K-1070-D site was also used for

storage of drums containing organic solvents and waste oils (Kuhlmeier et al., 1986b).

The two areas of this s_te have been combined because of their proxim=ty and

physiographic location on a hilltop east of the s=te. This area isa potential source for
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- the contamination associated with a spring located downslope from the facility. No

controls are in place to prevent or contain migration of contamination from the facility.

See Findings 3.4,4.3.1.c and 4.5.2.3.1.f.

• K.1413 Treatment Facility and Process Lines - This facility was used to neutralize and
_

precipitate metal-laden wastes in a 4.S-meter (15-foot) deep, 26,Sa0-1iter (7,000-gallon)

in-ground concrete tank (Kuhlmeier et al., 1986b). Nearby wells indicate that the tank

- apparently leaked contaminants. No controls are in place to prevenV.:_urther leakage

from thetank See Findings 3.4.4.3.1 • and 4.5.2.3.1 h. '...... : ;

,' .,J _ ' lt '1i' ._

• K-1407-C Retention Basin WAG - This WAG includes both th_-l_7-C pond'and the K-

1407-C and K.1417 soil piles. The K.1407.C pond pre._ously received_iici';Jids and solids

dredged from the K-1407-8 ' "'_ '" :':"' ': ")"pond and lime to stabiliZe. %he.metals rr_solutlon. The pond
. '.:i',.". ,', "', .

is in the process of closure, and the wastes ar_;_lng se!_fle_,wlth cement and stored
' t , .i

on-site. The K-1407-C and K- 1417 soil pilp, ogcu_ila.n ar'iP_,covering approximately 0.4

to 0.8 hectare (1 to 2 acres) adjacent ,t_ the_o_h.si¢lc_:isf the K-1407-C pond area. The

soil piles are basically one larga',.pile;;"and 'ar_. known to be contaminated with

radioactivity, reportedly 68 pi_:ocud_:'per ge'am(pCi/g) (Motley, 1987), The species of

radionuclide is not report eel, I_u.t,is n0ted"_o be below a DOE derived de minimis level

for soils in the area (Motley, 1.987).i ' No controls are in place to prevent either surface
_ "'*. '. "*.w. =

runoff or contaminated groundwa.ter migration from the area. See Findings 3.4.43. l.d,.,

and 4523 1.g, ..", ..':,

, ,_ i,, °• '= % %"r'""• , ,. ,

.t. . .

• K-770 S_r._'p,M.e{al ._ar_i - The use of the K-770 scrap yard an area covering
. _. ,i ,, .,

apDroximately'9 he,ares (22 acres) on the east bank of the Clinch River, has been used

'13_maFfty'.for st0rage of uranium-contaminated metal process piping. Polychlorinated

.. "- .bilohe'n_/Is(PCBs), mercury, and asbestos were also stored there prior to 1977 (Kuhlmeier

, • .' ,et al., 1"986b). Evidence of scrap metals and other small pieces of waste materials such as
. , .

' .'.: plastic, wire, and wood isvisibie on the surface of the floodplain area cleared during

_ "the current scrap segregation project (Bowers, 1986). No controls exist to prevent

migration of any leachable contaminants remaining at the site. See Findings 3.4.4.3.1.f

and 4.5.2.3.1.b.

• K-1064 Peninsula Storage and Burn Area - This area was used for both storage and

disposal by burning of paint, waste oils, waste solvents, and other combustible

- materials prior to 1980 (Kuhlmeier et al., 1986b). Solid residue from burning was
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shoved aside and is likely to be beneath the surface on the slopi,lg banks of the

peninsula. No controls are in place to prevent any leachable contaminants remaining in

the subsurface or waste residues from migrating from the site, See Findings 3.4,4,3, 1.g

and 4,5,2.3.1 ,d.

• K-1232 Treatment Facility . This facility contains three open-top in,ground concrete

tanks used to store or treat liquid waste that may be corrosive, EPtoxic, or listed as toxic
I

(Kuhlmeier et al., 1986b). Pipelines from the tanks inside the buildinc3,!_ tanks outside

were found to be leaking (Goldsmith et al., 1988). No controls arQ_'_ _l:_ce to prevent

further leakage from the facility. See Findings 3.4.4.3.1.h and 4:_,2:_. 1.j. "-..".

• K-1414 Leaking Underground Fuel Tank - A diesel fu.el,.tank"rt:_cated"_n'derground just
o,. o : '." %

north of the K.1414 Building was found to be leak['r_g_'al:.!_e rat.e_of 0.3 liter per hour

(I/br) [0.08 gallon per hour (gal/hr)] during a_;l'eak tes_:'_in"F_uary 1987 (Kuhlmeier,
_-,,; '%

1987). During tank removal in March 1987;ev.ideh_i_ of leakage to the surrounding soil
"' ' 4' ..... : "_8: ' _, ,

was apparent, and a subsequent g_r_und_._ter.i_iestigat0on revealed subsurface

contamination. The contaminatiot_,ha's:.'nbt I_:_e_,j'emoved, although the leaking tank

has been removed. No contr,oIs"a_!-_n 'Nial_e '"to prevent further migration of the -
J" '',. • ' '. '. "w"

"° _ ", °t

subsurface contamination,...seeF.!._..iz!._s 3.4,4.3.1.i and 4.5.2.3.1.i. -.

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

., ", dJ I

• K-1070-F Old (:on t,ractors Buriat.Gr, pund - An area covering the higher elevations of the
¢ , w'

peninsula bounded .by.Poplar..Creek between the site and the power plant was used as a
.,' "p ,_

_" ¢ ,' = ,

no recorOso.f,._aterlals clumped there, but ORGDP personnel believe that mostly inert
mat#rials wer.e,cJ_posed of there. The K-900 Bottle Smasher is now located in what

'al_ears..t.o be tl_ approximate center of the area. No controls are in piace to prevent

...,." ¢ontam.!nat_6n from leaving the site, See Findings 3,4.4.3.1,jand4,5.2.3.1,m•
• , , •

'©. K-1085 Old Firehouse Burn Area - The former site of the old firehouse was also used for

.open burning of paint, waste oil, and waste solvents prior to 1970 (Kuhlmeier et al.,

1986b), The exact location and amount of materials disposed of are unknown. Wells

installed to _nvestigate the a,ea oelieved to contain the fac_tity are contaminated. The
_

only structures still at the site are two concrete slabs and what appear to be abandoned

underground storage tanks beneath one of the slabs possibly associated with an -

abandoned gasoline filling station. No controls are in piace to prevent contaminants

from migrating from the site, See Findings 3.4.4.3.1.k and 4.5,2.3,1,n. :_
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• K-1099 Blair Road Quarry - The quarry was used to dispose of radioactively

contaminated paper and wood prior to 1970 (Kuhlmeier et al., lg86b). The quarry was

apparently partially filled at some later date with soil and rock, and evidence of rusted

steel drums and other metal debris is apparent in the area adjacent to the north wall,

indicating there is a potential for other materials to have been disposed of or stored

there. The quarry is presently abandoned; however, no controls are in place to prevent

contamination from migrating from the site. See Findings 3.4.4.3, 1.1andi_ 5.2.3.1.o,

Other potential sources of groundwater contamination that either haye,_c_aracte_i.z;_ition wells_ J •

.,.",, ;:'_ .,:'_,
installed or have not been investigated are as follows: .. ..... ... _.

' ... ':' "_ %': °0 '

e" 4"":, : '', , '.. ?G

• K-901-A Holding Pond- This 2-hectare (5-acre) po_!dve_m_ved 'r_romlum.hydroxide

precipitates, lead, nickel copper, and uranium,_tqm tl_!_pl"(;;'Ig'70s until 1985 (Motley,

- 1987). There are reports that it was also a,,di,=pqs_fi_ea for,_.'LIF6cylinders that had been

damaged. The pond no longer recemv_-,was_e'_,_eca_l_'the process =snot _n operation.

See Finding 4.5.2.3.1.c.

" _ °o '. ' "$e,,.

' ' ' ' ' " "I"L '", 'e"

= • K-1420 Facility Process Lin,es and.O.il..S_,oi'a._eArea WAG - This WAG includes facilities,

process lines, contaminated01{ st0rag_ pads, and oil incineration facilities associated

with decontaminat.ion of scrap m_als, UF6 cylinders, mercury recovery, and disposal of
¢ ., •

contaminated .oil. A!th..ough it':L_not known if the abandoned lines have leaked, some

, , , • = ' l',

The oil d_u._._t¢_age.load =sstained from apparent oil leaks from the drums in an area

appr_ir_ate(y; '_,5,._S'"meters by 83.8 meters (50 feet by 275 feet)located about 22.9
= .,.' "; i "...."

m_er.s.!_.5..feet) rtorth of the building (Motley, 1987). This facility (WAG)is partially in

. " _hea_pren't'upgradient direction of the K-1407-B WAG and the K.1407-C WAG, and

,. ,. ,' _;huscoua_l contribute to both groundwater and surface-water contamination in those
. ...- .'

_ . areas. The Cylinder Cleaning Facility is still in operation, but the remaining facilities are

?o longer operating, See Finding 4.5,2.3, 1,r.

• K-901 Sanitary Disposal Area (Lonnie's Landfill) An area covering approximately

2 hectares (5 acres) north of the K-901-A Holding Pond was used for an undetermined

number of years as an apparent disposal area. There are numerous areas on the surface

- where concrete, coal ash, and metal debris are visible. See Finding 4.5.2.3.2.a.

_
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• K-720 Fly Ash and Coal Piles - The former power plant operated on coal and oil Jn the

1940s and 1950s (Motley, 1987). Coal and fly ash were stored and disposed of

respectively in this 6,1-hectare (15-acre) area. Iron and sulfur compound staining from

coal pile runoff is evident on the surface where remnants of the old coat pile exist. The

fly ash pile is reported to contain hazardous constituents (Motley, 1987). No controls of

surface runoff or lined impoundments for the waste are in place. See Finding

4.5.2.3.1.a.
,_

• Cooling Tower Basins and Associated REW Lines - The cootir_'_l_r basins and

associated recirculating cooling water (RCW) lines which enclaVe'.most b('th, e process

buildings contained and still contain residual amounts of.ii_e.xa._E_.nt chromium, zinc,

and phosphorous used as corrosion inhibitors in the.<water,.:_::',.. Th'e,[ioes,:.. ¢_'n°clbasins were in
service for as long as 35 years prior to plant shutdowr_,Lp'$_85 (Mot_'_y, 1987). AlthoughI ,.. . '%

cathodic protection was used to reduce erosi_'of the"I _n_;;i'eakage fror:n the basins

" ' ' ' d
and lines was known to occur, but is not _ar_,i.fi_di_ det_i_te as to locations for ali the =':_. :,; ::i_:'_-,'i_::_i!',.'
line breaks or leaks. The piping ancL.b_sin'_,_e"sti_l,:::t_esent, but are no longer in' use

because the process is not operati_., Seei_Fiodi'_gii_5.2.3.1.1.

,, "- %, "'. ", *I

• K-1203 Sewage Treatm_rnt P1aft_.... i'..Tl_e;:,operating sewage Treatment Plant (STP)
-

processes effluent from numer, ous"f'acilities within the plant, lt represents a potential

source of contamination to th_,,gf, oundwater through leaks in the clarifier and sludge
¢ .. o

drying beds. A!tl_olJCJh ORGJ_I?,has not sampled sludge from this facility for hazardous
-' . '% ". ,' o,

chemicals.s_cfi as pCB_,for"'radioactivity, it is a likely source based on results of sewage

sludge ar_fy_e$'°at s_milar gaseous diffusion plants at both Portsmouth, Ohio, and
,., ". _ . ." ._

Paducah., Kent_.'.,"See Finding 4.5.2.3. lp.• , ,

• . .
• r... " '-.,

e' ' • K-l_f_ NiCk,_i Plating Facility- This abandoned facility contained plating solutions from

, ," . .the early'1970s until operation was suspended in 1979. The waste solutions were piped
., • . r-

"i': to the K:-1410 Neutralization Pit, a59,800-1iter (15,800-gallon) tank, used from 1975

,_nt_l 1979. The plating solutions are corrosive, and leakage from the facilities is

unknown (Bowers, 1986), No controls are known. See Finding 4.5.2.3.1.q. =

• K-1401 Degreaser Tanks and Acid Lines-The acid line leading from this facility to the K-

1407-A pit was found to be leaking into a storm drain in the early 1970s (Bowers, 1986).

_he building also contains degreasing tanks and other equipment for metal cleaning. _

Although the leaking acid line was sleeved, the contamination was not removed from

--
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. the subsurface. Controls consist of plastic sleeves in the acid lines, but none are known

to I:_ installed for the degreaser tanks, See Finding 4.5,2.3,1,s,

• K.1515 Water Treatment Plant Sludge - The K-1515 water treatment plant lagoon

contains sludge consisting of backwash from the treatment process in an area covering

approximately 0.8 hectare (2 acres), Although the sludge is not considered hazardous,

low levels of alpha and beta radiation have been detected in the sludge(Bowers, 1986).

The impoundment is controlled as a settling basin, and no evidence ._'_ sludge being
'. ;9

removed from the pond is apparent. See Finding 4.5.2.3.1.t. ., '.,
• ,,q ',o

3,4.3 Environmental Monitoring Program ,,' ," .
• ''4 °%0 '''OP "_ "

ii':,r, -"., ',o-, , • .

°_°'f t _ '. _,• i %

=

monitoring, or characterization data collection at both actL_ and i_i_4_ef_cilities. A total of 137

monitoring wells or piezometers have been installed, _g!nn'in_:,jn 1_, in response to DOE Order

5480.14. Of those, 78 wells or piezometers are beiag ;a_lf_l:_::_i:itclalysis. The subsections below

describe the physical components, sample coL!ecl:f0h,, arld".analytical aspects of the program,

Groundwater analytical data indicative of enyic.'_tn.menl;al0.,problems potentially associated with,s.,... . ",',., % '. 4

: SWMUs or WAGs are discussed in Section".3.4.4.3,. rh. t_e particular subfinding dealing with that

specific location. : "'".'., "'"'i"i,.,....'.,.; ""
- • . . ,• . • ,

'..
e' , •

3.4.3.1 Physical Componen_.0f the Menit0rinc I Proqra.m

.iii.:' ,,,,,,,/.,."
Currently, two sites ha.v6,h_d.{'bur,qu'_rters of background data collected, and are being monitored

,_., ., • ° .

on a semiannual..scl'iedule...T'he_'_ ites are as follows

' 'L ° ' •
• . '. .,' _. o,

• K-i467;8"Po"
' _.

,' ..,

7:CPond
" . .'

, ,

.. 'i

Ten s4tes have had wells installed for monitoring, and have had three quarters of background data

collected. These sites are as follows:

=

m K-1070-A Old Contaminated Burial Ground

- m K-1070-C/D Classified Burial Ground

• K-1070-F Old Contractors Burial Grc.und

• K-770 Scrap Metal Storage Yards
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• K-1064 Peninsula Storage and Burn Area

• K-1085 Old Firehouse Burn Area

• K-1099 Blair Road Quarry

• K-1232 Treatment Facility

• K-1413 Treatment Facility

• K-1407 WAG (includes K-1407-B WAG and K-1407-C WAG)

Three of the above sites -- K-1070-F, K-1064, and K-1232 -- had additional wells installed in July or
, i:,

August 1987 for the purpose of supplying background data because no upg_,_ldJent locations for
"''._i. , _ _

wells were available at those sites. At the time of the on-site Survey, nor_eof.,these'n.ew wells had

been sampled, See Finding 3,4,4,4,1,f ,.
' ,'% .. .,'_ ._ .=.

.,' !.. ", i',,

Characterization wells have been installed at 23 sites or facilities,'"bt_.l_:.a'_4.,.-" not'i_en monitored. Sites
T-

with wells are as follows' ' .,-,. '-.,".//"". ,_,'.
',:., !'.,. '. ,,

.o,, .,.,. . !, '..fw
,.

• K-802-H Cooling Tower Ba_i_ ;.,, _;.

• K-802-B Cooling T-ow_: Basi n", .'",.."i -,,. .i _.", ',,.,
• K-862-E Coo.l,i,,n.gToW.'er.B'a,s._n:..

• K-892-G & K-892-H Co lie sinsr, -_
¢

• K-892-J Cooi,ing Tower Basin
'. ", '-, ", =

• K-832-H CooiinaToGver Basin
-- __ o Q

¢' , .

• K-1007 . '. Gas_,line Underground Storage Tank (UST)
, ', ,, j_ =-

.' R. ', ,

• K-1401 ,. '.,. .,",.,D',egreaser
o' , ,,

• K-1004-N.'_,....'",'."" ... "Cooling Tower Basin

• K-1.700. ' Mitchell Creek

• K.27 Ki29 Rcw
r,,

• K-3 '. -' RON Lines L
-' ,. '. ,.

,•" ., K-33 " ..' RCW Lines

'O'.. K-1004-L RCWLines ,-
.

• K-1413 L.ines, North Sump & East Sump

• K-720 Fly ash and Coal Pile Areas

• K-1410 Neutralization Pit

• K-901-A Holding Pond

• K-1004 Laboratory Drain

• K-1503 Neutralization Pit
=-

• K-1004-L Vaults in K-1004-J Building
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• K-1401 AcidLine

• K-1420 ProcessLines(North& South),& OilStorageArea

Well construction was reviewed during the on-site Survey at allthe facilities that are currently being

monitored _for compliance or background data collection, and at some of the area where

- characterization isbeing performed. Monitoring wells and piezometers i'nstalled for useas the first

group of characterizationwells were con,_tructedof 10-centimeter (4-inch) and 5-centimeter (2.inch)

diameter polyvinyl chloride (PVC) flush-joint casing, respectively, These incluC4_.,,wellsUNW-1- .,!_i_
through 11 and BRW-1through 9, and piezometers UNP-1 through 17, See Findi,r_g_4.4.4.1.e. Ali

wells constructed since 1985 have used 10-centimeter (4-inch) diameter st,aint_,ssst'_eti'_asing, The

- casings have slotted screensand are sandpacked and sealed with bed_"nit'e;i;i Cemen't_;t_entonite
%, ,, ._. _..o.,

groutisusedtobackfilltheannulustothesurface.The surfaceco_..pletioh_!_._s'i_t:_feitherbelow-

gradevalveboxes(Kristiboxes),or lockablesteelprotectivecast i_" ve-g_a_l,esetin l-meter(3-

- foot) square concrete pads. The above-grade completions,.were ty_ly,_otected by four bright
orange steel postsanchored in the ground, with the _sing_;:l'_:ked.'..i_v_Vetlidentification numbers

were stencil-paintedon thecasings.The beJow-gra.de............"" _:"'c0qTr_pletmns_!,nmany cases,had brokentops,

_ leaked mud or water, did not have identifica,_jon_,_'u_ni_',t, hat could be found, and were not_. % % %, ., .

Iockable. The site personnel responsible.,for.,.,.'t,h_'-,mo'ni_incj..'..%. ".,,' program recognized the potential

- problems associatedwith unsecured wells a._,p.bs.et_.!ln9 standing water in one of the Kristi boxes,
and no longer allow their consultant to u.se,_ub'¢u'tfacewell completions. See Finding 3,4.4.4.1.a.

'.,. ". ' ',

' , '_.'., ' _.

- 3.4.3.2 SampleCotlectior_',ain<iAnalysis.

- '" '.i"i.,"".,. i",'i, =
Samplingisperformed'ona"l_eriodic"basisat each of the monitoringwellsat a particularfacility,' ._

= depending on w._'h.plna_'_,f ._a'm_lingiSbeing conducted. As mentioned in the previous section,

two sites are0belng _a:rnpted"ona semiannual basis for compliance, and 10 other sites are in the last

quarter .of.a 1-yealr_._ck:_ebnd data collection requirement for detection monitoring.
,,

• , ., . ,

Mon_tc_ng Well sampling was observed during the on-site Survey at well UNW-20 in the K-1407-8

WAG. Sa'mpljng ,s performed by a team of two personnel from the ORGDPAnalytical Chemistry

Department (ACD) in accordance with written procedures (Burnett and Diii, 1988; Diii, 1988a). In

preparation for sampling, the samplers mark each sample container with sampler's name,

site/subproject number, date, analysis to be run, and preservatives (if used). Field equipment is

decontaminated, and equipment for field mon_tonng of pH, temperature, specific conductivity,

- dissolved oxygen content, and redox potential is calibrated in the laboratory, Once the team is at

the well site, the water level in the well is measured to the nearest 3 centimeters (0,1 foot) and
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recorded onafield Iogsheet. The pumping time necessary to purge three well volumes is calculated

based on well construction records and on the measured water level, Purging of three well volumes

is performed by a nitrogen-driven piston pump adjusted to operate at 5.7 liters per minute [1.5

gallons per minute (gpm)]. The indicator parameters, pH, specific conductivity, and temperature, are

measured during purging, but are not used to monitor the effectiveness of purging. See Finding

3,4.4.4.1.b. After purging, sampling is performed by bailing with a closed-top Teflon bailer attached

to a hand-held windlass by nylon string. The samples to be analyzed for organics are recovered first

and poured directly from the bailer i;_to amber sample bottles The purge pump i_!_eft in the well

during sampling for organics. Upon completion of sample collection for organic;_,tJ3_ _.urge pump is

restarted and used to fill polyethylene bottles used to contain analytes other, tha_"or_janics. The

samples are placed in a cooler with cold packs for temporary storage d.uit_g'i_iipment l_'_k to the

laboratory. A chain-of-custody sheet is filled in with the well identity, dat_:',a_tt; _Oq_oer of sample

bottles. The chain-of-custody form is given to the sample custodi_'d_n.tra'r_._" of the samples at

the laboratory, and does not accompany the samples through thelanaty_[_a process (see Section

4.4.1). ":i i',,. "..",,, p"., %.

,i '/"'...,..., i',. ""

The samples are analyzed on-site at the Anal#ic'b_i'_he_4gtry Laboratory for the parameters as• " '-,. ".. '. ';, ,,

defined in the QAJQC Procedures (Diii 1988a). _ypir,.al el'agr,es of analytes include inorganics, volatile' .,,, - !, °% '..
, , 0 * ' ' ' ° " i °_ 'qi"

organics, semi-volatile organics, pesticldes_CB_ I1e_,_icrd,es,and radioactivity. Groundwater samples

that exhibit beta radioactivities greatdi'.ihan 50_'laCi/I are required to be analyzed to determine the•

specific emitters. This analysis has,not beert,_erfoh_ed although several samples have exceeded this
¢' .

guideline value. See Finding 3.44,4.1 .d. Ar]aly_es are performed in accordance with EPA protocols.
," "p h, , . .

, .,o

3,4.4 Findings,aria' Ob_ervatic_h_"
.

,,

,' . .

• .
o •

None
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_ 3,4,.4,3

1, On-site qr.0und.water _i0nta..mination. Based on ORGDP monitoring data, there are at least 12

areas on-site where _,roundwater is contaminated with organics (such as chlorinated solvents),

radionuclides (expressed as alpha and beta radioactivity), and other materials (such as metals,

sulfates, and coliform), Concentrations of some contaminants in on-site groundwater have

exceeded drinking water standards, The extent of monitoring thus far at known sites has

- revealed concentrations as follows for the principal contaminants listed: :,,,=',

, ,_.

• ,q i

= a. K-1407-8 Holding Pond WAG - The use of this pond for neutra4':i_n and,.l_kedisposal

of contaminated materials an the bunat ground at K-1070-l_iJ._d.,_.,neutralization pit

at K-1407-A have apparently contaminated the grou_ldwat'e_'!wiih"i'r_anic solvents,

metals, low pH, and radioactivity, Analytical resurtS_,fec;'ehe m;a_or contaminants in

samples collected at monitoring wells at the VV_G. are'Hi_"_able 3_29. Figure 3-18
', j

shows the location of monitoring wells,.anql,:,!.nf.._d 0_'_undwater flow directions. _

Details regarding the physical charac,tarist'i_i_i:t_le;:i_i_ctual and potential sources of

- contamination are discussed in Findit_g 4;'Y_2,.3.l".g_!,,,

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

-- b. K-1070-A Contaminated B,_.ial"G_'e_,_td._-T._i_sitewas used for disposal of radioactively

contaminated liquids, sludg_"and'_t'her.... .. miscellaneous mixed waste in unlined pits and
trenches Monitoring wells sar_t_cl at the facility indica,te the principal contaminants

¢. '.o ', _

to be organic soIv_r_t'_ metals,41igh pH, and radioactivity. Contaminant concentrations

as listed in Tabl'e 3.30 ar_'o_'jy"for the principal constituents. Figure 3-19 presents a map

of well Io'catl.or_.and._lroundwater level contours of the facility. Details regarding the

phy.si_(,char_t_r_g.tiCs of the actual and potential sources of contamination are

d!_,us_,e_,_n _indi'n= 4.5.2.3.1,e.

"'' ' °" ' ' i"",, o

, _.." R-1070--_DClassified Burial Ground - The burial and disposal of organic solvents and
',..

.: contaminated materials have resulted in groundwater contamination, Monitoring well

a_alyses indicate that the principal contaminants are organic solvents, metals, high pH,

and radioactivity. Table 3-31 lists the principal contaminant concentrations. Figure 3-20

shows monitoring well locations and inferred groundwater flow directions. Details

regarding the physical characteristics of the actual and potential sources of

contamination are discussed in Finding 4,5,2.3, 1,f,
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TABLE 3-29

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1407.B HOLDING POND WAG

ORGDP. OAK RIDGE, TN
iii li

Maximum

Maximum Contaminant Units Well No.
Contaminant Detected Value Level"

trichloroethylene 6500 5 ug/I
ii iii i i I _ ;IL ii _ _

1,1,1-trJchloroethane 280 200 ug/I ..'"!_'-,' ", U NW-2-- d.

1,1,2-trichloroethane 100 , NA u_l., ,,.., ""'"'._t_NW-1.. . -
-dichloroethyl -.1,1 erie 210 7 " " UI_W-2

ii 'i i I'i

1,1-dichtoroethane 410 NA _!ii: _', !: UNW-SI ii 4

carbon tetrachloride 120 5 ,,.:,. i_,,. ug/l',..il. I UNW-5
I rl IIIJIl*l L " ' II II __

__ J _ J1,2-dichloroethane 29 ,_,_ "' ii,,;_., _.:, BRW.7

tetrachloroethytene 240 NA_JIi_!'',. ':...i",,i_g/I UNW-2 '

trans-l,Z-dichloroethylene 2000 " _ "'" :' ug/I UNW-5

Vinyl chloride 4800 "_:',. ";. '.
- , ., .. ...., 2 .. u(:J/l UNW'Sii i I

Freon, 113 970., .. '"' i;;"", '"IN,.A".,.,'""" ug/l UNW-5 ,

Freor, iZ3 250,. .... " I'i;'..,'i.,.' ,,,,, , ,. . ,,,., _]'A ug/l UNW-20

tributyl phosphate "' ,65 ', " NA ug/I UNW-3I I

alpha activity 117',.4',,, "' 15 pEi/I UNW-22
" i i

barium '; , 1.7 " 1,0 mg/I UNW-3

beta activity .",. •..,., 3.,1'.69'" 50 pCi/I UNW-2
i ii ii -" I" J II i

boron , , '"'... '."" 1,1 NA mg/I BRW-7Iii

r ,, _ i

chloride , ,' ., ': ',," 441 250 mg/I UNW-3,, ' , " ,._il.i' ii'

chromium ,. .' : 0,17 0,05 mg/I UNP-3
"J ", ,' I II

fl uori de 3,4 1,4 mg/I U NP-5I '1

ead.i,'"'" " ", 0.21 0.01 mgll UNW-3
• Ill " I if' i ii

,sod'ium ii."' 180 250 ugli U NW- 3_" ii i
I __

sulfate', i", 646 250 ugtl UNW-3I I

total coliform 117 1 col/100 ml UNW-2_ -
,I

urani um 0.043 NA mg/I UNP-5
I I ]

pH 5,6 6,5-8,5 NA UNW-2ii
ii i ,,J

Source' MMES, undatedb

" or drinking water standard
NA = Not available
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K-I¢O7-B WAG AND K-1407-C WAG MONITORING WELL LOCATIONS
AND INFERRED GROUNDWATER FLOW DIRECTIONS

ORGDP - OAK RIDGE, TN
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TABLE 3-30

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1070-A CONTAMINATED BURIAL GROUND

ORGDP- OAK RIDGE, TN

Maximum
Contaminant Maximum

Detected Value Contaminant Units Well No,
Level*

trichloroethylene 4500 S ucj/I .. UNP-14

1,1,1-trichloroethane 9000 200 ug/I UNP- 14

1,1-dichloroethylene 1240 7 _g/!., _U.NP-14
carbon tetrachloride 180 5 ...... UNP.12

tetrachloroethylene 160 ' NA "U;_...j,; _7".,EIRW.5

alpha activity 44 15 ,,;_i _, "_:'pC=_,,:',,. UNW-32

beryllium 0.0094 NA ", UNW.3Z
beta activi,!y 986.1 50_i:i_:. "i:i_,,pCi/I BRW-25 =I I

II _ • I II I

chrom ium 0.092 ",_,:.,; i_:,,,,':, mg/I UNP- 12
i ii i . i ' I,....._. * I ' ' _ .'.::i." i

ead O.56 :'_:'_ '_'_:' "'':_', ;: ,_. ',_.0,01 mcj/I UNP- 12

uranium 0.01 _ .'", NA".'" mg/I UNW-32i

0:2:7 ,ipH 1, ', .,....... " "" 6,5-8,5 NA BRW-5i

", ', , *, :l

' " '" i %'Source' MMES, undatedb ". . .,,' %

• or drinking water standard "".."., "..."

NA = Not applicable •. , "

' ' " 't"_"i. ' '1 ''a''°''

• , , ,

, . . ,

. .. .

.

.. .° ..,

t'. t I ,' ,' _"
,, ,.

..

.,
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TABLE 3-31

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1070-CJD CLASSIFIED BURIAL GROUND

ORGDP- OAK RIDGE, TN
r

I

Maximum

Maximum Contaminant Units Well No.Contaminant Detected Value
Level"

trichtoroethylene 300 5 ug/I .._UNW- 17I I i i ,;:_l'
'_PL

1,1,1-trichloroethane 600 200 ugh :."LI
_ ...-_,,,.; \ NW-17

1,1-dichloroethylene, ,, 380,, NA ug/I.,...........,,. "-:,.IU,NP.2,.

tet'achloroethylene 300 NA .1_ig/f' UN_-17
t imml. • ,.

trans- 1,2-dichloroethylene 200 NA _:_;_i:._--'.Ii:'. '.U NW- 17
i in ii iu iii • .f.] i ,:.ii., "" "'

vinyl chloride, 3 2 ',i:', _"i':!:..,,.ug/I'".,", UNW-17

benzene 2 5 "". '. ;'_"<_,.... 'l. . UNP-2
%.;: ;,%

alpha activity 15,8 15;i:i:_i., './!,',pCi/I UNW-17I lli i I i i-i , I=

i: ,:i-_'_,.!._ ; . _ ii

beta activity 608.8 ',;/,_'.'.',,_.;_ ", "-
," "ii,31 "'"' : :_ , pCi/I ,,, UNW- 17

chromium 0.12 . 'iii!.:,,_,,'._,:_r.05 " mg/l UNW-17i r Imnu

"'".:',' 1.'_'° mcj/I BRW-11
fluoride 1.8 ".. ,. ' "

I i •111 i% ' "%

i" ". .... ; iii,., 0.01 mg/I UNW-17
Iii ii "i , • i -total coliform '-'" , ', "_9 . ' "" 1 co1/100 ml UNW-18. ,

uranium 0:_,_,t. " NA m_l BRW-12i ii .. iii ' '°• • iii i

OH <. 10.7 '" 6.5-8.5 NA BRW-9r --.,,_E. _- i nn. *

r"l , i" P _'" J"','% * e' '
Source: MMES, u datec_b..' . '

NA = Not applicable". '",..'" ..,'.'._:'- ".,",.,.".. ,o • .• , , _

., '•i • •, '.

., .
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K-IO70-C/D MONITORING WELL LOCATIONS
AND INFERRED GROUNDWATERFLOW DIRECTIONS

- ORGDP - OAK RIDGE, "IN
_
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d. K-1407-C Retention Basin WAG - The retention basin, which received solids and slurry

wastes from the K-1407.B pond, and two soil piles contaminated with radioactivity

comprise this source of contaminated groundwater. Monitoring wells at the WAG
_

indicate that contamination consisting of organic so(vents, metals, low and high pH,

and radioactivity is present. Table 3-32 lists concentrations of the principal

contaminants. Figure 3-18 shows monitoring well locations and inferred groundwater

flow directions. Details regarding the physical characteristics of the actual and

potential sources of contamination are discussed in Finding 4.5.2.3 l.g. .'_

e. K-1413 Treatment Facility and Process Lines- The use of this in-grouted C'oh¢'rete tank for
'.

neutralization of metal-laden wastes has apparently cqht.fi'bu_,_l" to grdundwater

and:irllcl=baotw=ty. Principalcontamination in the form of organic solvents, low PH, " ::':....':' '"'"

contaminant concentrations are listed in Table 3.33i;;iMonJtorin:_:wetl locations and

inferred groundwater flow directions are shovy_ in Fi_i3:21;:- Details regarding the

physical characteristics of the actual an_°.p.o_e_'t&.al st:_lr,ces of contamination arei . _. . • "_'

.. ¢.1. ,discussed in Finding 4.5.2,3.1.h. ., ,_,,,. ,..,

• ,. _% ',. °. 3

," % ". % ;. '=

f. K-770 Scrap Metal Yard- The storag_"of clmr/lolit[on debris and process piping during
= lD

the Cascade Improvement.Progracn/C_ca._ Upgrade Program (CIP/CUP) has resulted in
=i ",. "", "',''"; "'

apparent groundwater contamination at the facility. Monitoring data from wells at the

facility indicate that contaminatibe cdnsists primarily of low levels [less than 5 parts per

billion (ppb)]..o( I Organic soLvents, low pH, metals, and radioactivity. Principal
.' p ',. ',. . ." _*

contaminant concentrat:ion,_.a_'e listed in Table 3-34. Figure 3-22 shows monitoring well

Iocationsla_d iriS.erred gr6undwater flow directions. Details regarding the physical

characteristi'c_'0f th'e"actual and potential sources of contamination are discussed in
.." -.. ' , . '

Find:inoj4_5.2°3. ?:_:'
•

• •.... ..-..-.
, o..

'o ":" '° .,

'" "by burning combustible waste oils, paints, solvents, and solids has resulted in

C_ntamination of the groundwater. Monitoring well data indicate that contamination

pr_nc=10allyconsistir_g of organic solvents, PCB (Aroclor-1254), metals, and radioactivity is

present at the factlity. Table 3-35 lists the pr=nciloal contaminant concentrations. Figure

3-23 shows monitoring well locations and inferred groundwater flow directions.

Details regarding tl_e 10hys=cal characteristics of the actual and potential sources of

contamination are discussed in Finding 4.5.2.3.1.d.
-
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TABLE 3-32

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1407-C RETENTION BASIN WAG

ORGDP- OAK RIDGE, TN
iiii i , i

Maximum
Contaminant Maximum Contaminant Units Well No.Detected Val ue

Level*

I III IIFI

trichloroethylene 45 5 lag/I ., LINW-8

trans- 1,2-dichioroethylene 42 NA lag/I .-I .,. U NW-9

vinyl chloride 26 2 lag/I.... "*_!_=;_':'.,,_NW.9
I .I i

chloroform 7 NA .,u._"" ":.!'': 1_-8, ,,,, .7
Freon 123 30 NA . _:,:,r......., UNW-8

II i I I II .... I

• aRW. 4acetone 67 NA .-! :;.'!!':,,,..la .i'.,,
I LIIII I ' I

alpha activity 74 15 '"iii, ._i,P'._il " UNW-8

barium 46 "':t:0,. ,ii_'- "
_ .,,._., ...!i;_,,mg/I UNW-6 ,
beta activity 145 "., ", ___.,,..,_1_,'"'_'",::;:., "/'pCi/I U NW-8,,;.., ¢-r,_._ • _'.

I ,.. , IL '|1

._:i:!'. "N_4' ""_ "boron 0.20 '_.:,,,, . m_/I UNW-9
li I

cadmium 0.011:i:" _,. "...i",,. OiO;;f mg/I UNW-11
- ,, I 'i _I IL

chloride 2601....... ;. :",i'"., "2sh mg/I UNW-7
_ _ IlL ' "

chromium " ' " ' g/I,. '.0.12,, _. " O.OS m UNW-9
I ' 'iii = I I I II I

fluonde "2;8.,. " 1.4 mg/I UNW.10
I II iii I

' 0.3'34:' 0.01 mg/I UNW-11
,,lead, , ': L;,_. ,,, .L
nickel . ": . ',.", ..,"0'._95 NA mg/l UNW-9

III I" , I" "I "I i" I l,Jl °

sodium , ,."" ..,,.. '-..,380 250 mg/I UNW-7=
i I iii I

sulfate ".""',."' .,"_:' 269 250 mg/I UNW-9
' " '1 " I1%i. I' i ... _,,

total coliformi.'" " : '_..".. 25 1 co1/100 ml BRW-13
I ii

uranium . " ;" -,-. 0.19 NA m_l UNW-10• ' ...,
iii _ II iii I

pH .'","" "'. -.'"'. _ 5.6 6.5-8.S NA UNW-8
.... ,

w iii I I ii

"' - ' 10.0 6,5-8.5 NA BRW-13
ii ii L iii i i

: Source:"MMES, _ndatedb, ,

• or drinkang water standard
NA = Not applicable
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TABLE 3.33

PRINCIPAL GROUNDWATER CONTAMINANTS
K.1413 TREATMENT FACILITY AND PROCESSLINES

ORGDP . OAK RIDGE, TN
I I I II

Contain ina nt Maxi m um Maxi m um
Detected Value Contaminant Units Well No.

Level *

trichloroethylene 3300 5 ug/I

tetrachloroethylene 2 NA ug/I _:_:'-.UNW-26

110 NA ug/I . ' .... -IU_W-27
__ . ' ,..

chloroform 11 NA .l_g/l"" "i ! UlkfW-'27
_ =,m--i==i==,_=,n. _ _==i,i--=_m=,imm,

21 15 7_,'C_,.UNW-26_ =====i====_=_=mi- ==_ui=i=,i=m==m -.

_ "'T_,,,.pCi/l"-i"i. UNW-26beta activity 42,1 50 ,;: ,, .. ....iiiiii
• I|I . ii

lead 0, 17 0,01 !_:,._,:rag/,. UNW-27• _ ',,_,._ ,[ -'i i

total coliform 6 T::;_':, ":C_1/100 ml UNP-8","i, _ ' ",

'pH s,1 , '_i '_ i',_' "_'' ". NA UNW-26i . . ,,

i." %. _i • io

Source: MMES, undatedb ', .i:.i '_.".,%r , ,

" or drinking water standard ' .... .'
' '% '' O''r'
• % " ', •0

NA = Not applicable ':i"" . ',",, '.. ,-
'_ , '°

• N,.

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

. ,.
-

• . , 4 o
C O'

i_ ' .", , .' ,
• , , ', ,' •• , .' .'

• . ' •

• ,

• %,,''.'' ,,•_i _

• I

• .' . . ,

. ' , " '' .

• , ,

"'. _. ' , ''
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TABLE 3-34

PRINCIPAL GROUNDWATER CONTAMINANTS
K-770 SCRAP METAL YARD

ORGDP- OAK RIDGE, TN

Maximum
Contaminant Maximum

Detected Value Contaminant Units Well No.
Level *

trichloroethylene 2 5 ug/I ..,, UNP-16

tetrachl oroethylene 1 NA ug/I ",.UNP- 10

alpha activity 19 15 ioCi/I W-15

barium 1,6 1,0 _,_["" UNP- 10

beta activity 1588 50 ' " •i::_!t_ ",',LI'NW- 13

cadmium 0.010 0,01 ,.':' mg/j' ' ,, UNP-10

chromi um 0.19 0.05 ",, UNP- 10

fluoride 1,4 , mg/I UNW-12

lead 0.091 ',,,, ,:,'0_1;'.;!. "'mg/I UNP-IO
total coliform 8 ",....,. .. coi/100 ml UNW-15

uranium 0.023:i " "."NA mg/I UNW-I5

pH 41_ ',", ".,. '"6.5-8S NA UNW-13
• . , .,. .

Source: MMES, undatedb ': "' ' '"
•. ,

• or drinking water standard "",, ' ","'
NA = Not applicable ,. '. :,

.._.

iii," '. ".,.",.°° -
#' .'o o Lr

o ,

, o' . • ,, ,,-. , . ,
• =,. ,

• ,, "-

• , ,

=
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TABLE 3-35

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1064 PENINSULA STORAGE AND BURN AREA

ORGDP- OAK RIDGE, TN

1,1,1 -trichloroethane 150 200 ug/I "::_,BRW. 18
_ ==-----._-_=. _ :" ,: '..

24 NA ug/I ' "' "-., _SW- 18

1,1-dichloroethylene 22 7 .#._'"" ' 81_- 18

48 NA _

trans- 1,2-dichloroethylene 18 NA ," [j_-,,, ,,',:ii;" ucJ/['_i!' BRW-3. iiiii

, "l ,'' w

Freon113 37 NA "', !,,, :_L,. BRW.2,jI ;,

PCB (Aroclor- 1254) 4.9 N'_iiT';_;. ": "- ugH" BRW-3iiii .... 'i," 't

alpha activity 56 : _iS;",,_ / Ci/I BRW-2-- ii i • *' ' " ' "°: •

.JJ.JL Ii , l lii

arsenic 020 _:_i',. .i:,0.0! ;., :. mg/I BRW-17
" 'i_ 'l,

beta activity g5 ',,. " 50 ,' pCi/I BRW-2. ,

, 8 ,,,. ;'",_'"',. 'N_ mg/I BRW-19boron 4,, ": .. ,.

fluoride ':'"...7,0"',"_" :" "'." 1.4 mg/I BRW-19•

, '.... , .total coliform ' " 1 col/100 ml 8RW-18i ' , _°

| ii i

urani um ,:" 0,044' NA m_l BRW-18
• , I

,odi .', ' 2s0  g/i BRw-19
sulfate ".""' _cJ60 250 mg/I 8RW-19'L I I' ' ,,,

Source' MMES, undatedlo"_:'"' ,."_:'

" or drinking, waVe'standard"
NA = Not _p.pJi.caDle .

•. - .... ",,
.,. ., ,

. . ,.

. . .
• . ..

, .

.. ,
r

/ lr
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h, K-1232 Treatment Facility - Three concrete in-ground storage tanks at this treatment

facility have apparently leaked contaminants to the groundwater. Monitoring well data

indicate that contamination consisting primarily of organic solvents, metals, high and

low pH, and radioactivity is present, Table 3-36 lists the principal contaminant

concentrations, Figure 3-24 shows monitoring well locations and inferred groundwater

flow directions. Details regarding the physical characteristics of the actual and

potential sources of contamination are discussed in Finding 4,5.2.3.1.j.

• ._

i. K-1414 Leaking Underground Fuei Tank- A leaking undergroun_t'_ieiel fuel storage• ,i',,

tank has contributed to groundwater contamination at tt_:'facillty.':5_! samples

collected from investigation borings indicate principal contaminants to be" benzene,

toluene, and related aromatic hydrocarbons, Groundwater has,_it."'_'e:en_'ampled at the

facility. Table 3-37 lists £he principal contaminants i'_';l:he"_il saltines collected during
, [, '. I i '.

the subsurface investigation, Figure 3-25 sho,_t the f_tl_hs_Of the soil borings and

groundwater monitoring wells at the ,f.a.cili{yi"... De_ails regarding the physical

characteristics of the actual and poterjtiai;<s6_rc_2.o77,_ontaminationare discussed in

Finding 4,5.2,3,1.i. .. _, ",. ,,-, ,
"'_",,, , •, o, ,i _

j. K-1070,r Old Contractors Bur_'al Grou"n_l.._",Thisarea of the plant was used as a burial
,' '... '....".,', .,.

ground for construction debri& for"se_eral years, Although intended for inert materials
., '% , ',.

only, ottner wastes may have"b._e.n clisposed of there. In addition, the K-900 bottle
¢' • p

smasher has beer_,operated ._ear the center of the facility for disposing of exolosive
.' i , ", ,'" .'J

chemicals:., t_hitorinc31w, el!.clata indicate that groundwater contamination consists of

organic _ol_eqts,.tnet#ls,lnigh pH, and radioactivity elevated above background levels,

Tabie"&-38.ii_s..tbe' principal contaminant concentrations. Figure 3-26 shows

..monit_[.#3 wel'l4bcations, groundwater contours, and inferred flow directions. Details

,. regardi'ng '_e physical characteristics of the actual and potential sources of
." . ' . ',

, ,:" . _ontami_ation are discussed in Finding 4.5.2.3.1.m.• ,
• ,

i

k. _(-1085 Old Firehouse Burn Area - The former disposal of paints, oils, and other liquid

wastes by burn=ng in an area near the location of the furmer firehouse has apparently

contaminated the groundwater. Monitoring well data indicate the principal

contaminants to be organic solvents, metals, and radioactivity. Table 3-39 lists the

principal contaminant concentrations. Figure 3-27 shows the monitoring well locations

and inferred groundwater flow paths. Details regarding the physical characteristics of

the actual and potential sources of contamination are discussed in Finding 4.5.2.3.1.n.
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TABLE 3.36

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1232 TREATMENT FACILITY

ORGDP- OAK RIDGE, TN
I I

II

Contaminant Maximum Maximum
Detected Value Contaminant Units Well No.

Level*

I I _1 III

trichloroethylene,, ,,, 88 5 uod,,,I _1iUNW-29

1,1,1 -trichtoroethane 24 200 ug/I 'i:ll_.UNW-30

tetrachloroethyl ene ,,,, 3 NA i_cj/l_., _'_:;i_I_NW- 28

" vinyl chloride 3 2 .,_' _;:_'_' B'II_. 16III

II I ] I

alpha activity 13.2 15 -" "' "_ ' -I_.'._!:;!_:_J:I!!_;...,.,:oUNP-7
• ,;_=:',;iI * I TIl

._,

beta ,..::% I80. 1 _, nCi nj'i _'' UNW-28activity 50 ,_,_,.:_!:;:i=,. r- ,, _,.:,,
,, , *lr::, _i::::, ..... __

chromium 0 0ii7 0.0S ";!! t,,l: :;:_J'- UNW-28,;j,, -fluoride
;I_., i!ilil"mg/l UNW-30

1I,5
_. . .. _' 'i_ I I.

lead 0.47 ,_:;'_;!i__,._.n'_iii_,,

'_i,_o _',_i:i_% " ' v',,i,!H;il; ",' I I

mercury 0,0015 ',_;;__..,_,_., ,._tl,_.__.nn_"- mcj/I UNP-7
........ .::,,-, 'y:,",

total coliform 64 ::::'_' ',_:_',, f:i,_::, co1/100 ml UNW-29
'11 " " ii

_i' I IIII

uranium 4:'01,42. i: ".,. mg/l UNP-7
I =, • I

_PH ::'"'..5.0".'L::. ,' ;; ""'.... 6.5-8.5 NA UNW-28I II

pH -'1'I':7. "'" !'" -" 6.5-8.5 NA UNW-30
iii i. |

Source'MMES, undatedb ':i"" "':"

' ,'".. ' '.'._;"
• ordrinking waterstaf_tard
NA = Notapplicalolei.,-"' .'.,'"'i

' , .i % ,"

, • '" i_',' '=" ,',

, . °.,

. ,,o.

.* i° ,
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TABLE 3-37

PRINCIPAL GROUNDWATER CONTAMINANTS .
K-1414 LEAKING UNDERGROUND FUELTANK

ORGDP - OAK RIDGE, TN
....

Maximum Maximum
Contaminant Detected Value Contaminant Units Well No.

Level*

rr III

benzene 550 5 ug/kg ,._, TS-3"_ Ii" ,,

g/kg : ....._. TS-3
chlorobenzene 520 NA _ ":_"i :I i Irl i

illfll i';';', -_ i ii i

ethylbenzene 6100 "NA ug/k_ ...... "'-i..',TS-3
--I I I I ,, o '1, ii L.

toluene 1600 NA ._.k_ .'iiil, Til3I I I

:_aphthalene 6. I NA '.::.... ._;_:_/."i
II I

phenanthrene 5.5 NA ":::;_:":".ug/g'"_:i_:::;-, TS..3i i I.!:' 4 •

". ,. '(: '.

Source' MMES, undatedb .. '.,_:,,.::::;."...:':-.

" ordrinking water standard ":: :_' ".:""d:::::!% ., :%

,i,. ,. "._ . ..' .Ao.oNA = Not applicable ':.i_"_ ......,. "'-_:'.
,i _!i'. _,, "., _ :. l

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

i '

• ", %,. •
e' '- "'. ","'',"1 "%'

.. ,• .
. ", .,

.. ', '1,

i,'i:..,.:'
, ,o

,. .

., ,. , ° ,.

,,' _'• ,
.,

, ,..

• .
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TABLE3.38

PRINCIPALGROUNDWATERCONTAMINANTS
K-1070-FOLDCONTRACTORSBURIALGROUND

ORGDP - OAK RIDGE,TN
-- I iii III I I i ii

Maximum
Contaminant Maximum

Detected Value Contaminant Units Well No.
Level*

] I II II II I I

trichloroethylene 10 S ug/I .._BRW-21

acetone , 43 NA ucyt ,,. :.tJ3RW.23i

alpha activity 4 15 pC,li. -"_":"'1_¢_W.23-- . q... . . •
. i iii ii _ II I L

__4_j_ " " ,_i _' --- ,

beta activity 34 50 _, ,,,, BRW-21
., :.=. ...,.III i I II I i ii =,

boron ,; ,to . ;, ;2 iii I

2.3 NA _;_._::: ;ii_!_;';-BRW-23
ii I ..... T :_I I

lead O.106 0.01 .;'_;:';i!_;,,,mg/l'=':::];i. BRW-23
i'111 Iq i i . i

_ total coliform , 15 ,1 "" =i'=_;ll_ mI:;:.... _,. BRW-21
_ dp._"_ III j iiii.i

uranium 0.011 N_;;i:i!_,. ":,.';_,mcj/I ' BRW-23
ii ¢;:']_ " tllllll ii I-; ...... I

pH 9.9 ';i_:i!!";ii:_.:_._'. ""NA BRW-21

Source'MMES, undatedb . ",::/':.,. ";:,:"...
." % ', r .,

* or drinking water standard '. ,. ". ". "
,, " ._ '., ". ,.

-4 NA = Not applicable .: ' .....: .£, ".., "'...
, -

., ,..,,,¢' '., . ,

'r ' '.

n

",. "_ ,. •

",. .

¢' .
..

. , . . 0
.. .' ". °. ,° I°

," ,% . ,

° • ,.

. . ,

- • . ,'

, 'i
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TABLE3-39

PRINCIPALGROUNDWATERCONTAMINANTS
K-1085 OLDFIREHOUSEBURNAREA

ORGDP- OAK RIDGE,TN

I II I . II I lm

Contaminant Maximum Maximum
Detected Value Contaminant Units Well No•

Level*

tri chloroethylene 8 5 ug/I , UNW-34

tetrachloroethylene 1 NA ucj/I _...... ", ,., . '.:_'tUNW-33.
la i i '_.... _

alpha activity 70 15 pCi/I ..... ,,_ ".UNP-6-- ii i ii i iiiii q, . •i iii &

I l, ii

arsenic, ,, 0.059 0.05 .,m__/I;•"iiii Off'P-11
- barium

1.3 1.0 ::•'i i":':, UNP-6IIII i .... i, •
-, ,, i ,1_... ilm,,,

= beta activity 102 50 .'" ... -- - .......... ,._, )!_._.,.PCi_iii_''.. UNP-11• ....

beryllium 0.029 NA ',, I UNP-6
iiiii m.. :_= l' , • .. "_.

chromium 0.025 '_I:_0S "::_:'_' ' " --":.,, mcj/l UNW-35ii ii iiii ii ;:, :'_= _ .

lead 0.045 ...." ......_o _::'_:_...--T,_,, = , ..........
-- ii I .m

total coliform
6 ";_".'.. "'_:'.II'T......':_' col/lOOml UNW-33ii i '1, 'if *. 't

I

_uranium . 0.019_:' "" .I"'.NA"",":' mg/I UNP-6..... _' ,, I ,
_

• % ", ', %

Source• MMES, undatedb '.i'"" • ',".,".. ","
. ". _t,. '_ '"

t

• or drinking water standard ': . '. "......'. " '"
' ', ,.

NA = Not applicable '.. -. '.,'. . w
', 'v"

,.

°. 'a

cI ,

,'Lp ' , %, .'" i e

• .% o ,
, _.' ," ,• 'o •

• '-...' .," ..

, o. I', .,'* ,'"

• , . . ,., .'

,. ,i ° ,• .
• *. . _

• _
, . •• ,

• ,.

• .
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I. K-109g Blair Road Quarry - The use of the quarry to dispose of radioactively

contaminated paper and wood has apparently contaminated the groundwater.

Monitoring well data from the one well at the facility indicate that radioactivity and

uranium are present above background levels, with alpha activity above drinking water

standards. Table 3-40 lists the concentrations of the principal contaminants at the

quarry. Details regarding the physical characteristics of the actual and potential sources

of contamination are discussedin Finding 4.5.2.3.1.o. ..',
t': "0
. :=

,'-,., ;, ;

2. Inadequacies in the present qroundwater monitorincl system. 5o far,. inve'gticja_;ion of the_ , .... + .

spatial extent--horizontally and vertically--of the concentration .o{,:,_'on:ta_'ninants'e'ssociated

with specific facilities has not been performed. The facility as'se_si_n{:.i, itvestigations in
._.. . % ,.

progress at ORGDP have, upto the present, concentrated"_n"establisl_g the groundwater
'... " '. %. . .

vertical gradient and hydraulic conductivity, and _e pr'_e_e'._',.nd constituents of the
% • . •

groundwater contamination at or adjacent to the.physi_._[ borg d_',,sof the waste disposal cells

or in a ring encircling the facilities. The facilitie_,=_'r_:i_W;_GS,,t!sted"':" "' in Finding 3.4.4.3.1, ali of

which have contamination associated wi.th 'tbimm, ha_e not been investigated beyond the
• P ". *, •

nearby monitoring wells used for their _n .=31astes4 e'nt. In some instances, there are no
-- .%• . ..

t ' . . o' '. ',1 +

upgradient monitoring wells or s_.¢_itle_\background monitoring wells that are being
• %_... . .. •

sampled. Of these, some of th$.wellsha'_'_';bee"n installed, but not monitored (see Finding

3,4,4,4,1,f), At other facilities, it a_e.. _.rs"_at some of the monitoring wells intended for

background monitoringildata are conl_aminated, possibly by either the facility, _hey are

intended to Oe moqi_bring'.O_,,by.'qtFt'er upgradient sources that are presently unidentified.

The facilities w_th"_app_r_ntly 'tohtaminated upgradient background wells include K-1407-B
• .. "% .. .. Q

wells UNW.I andU_W-2$;"_:-'1070-A well BRW-5; K.1413 wells UNP-B, UNW-26, and BRW-1 S;
. • .., .' .

K-770 weit LI'I_'P-,'16;K-_Z32 wells LINW-2B and UNW-29; and K-1085 well UNW-33 In the areas
+'

of know/'_ icoFrtamili_ion, further areal characterization of contaminant plume direction and
. ' ,, . . %,

c0_centration,has not been performed beyond sampling monitoring wells at or near the

_iftt_/ limits. These deficiencies in the groundwater monitoring system may result in

+ potential undetected groundwater contamination.
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3.4.4.4 Cate.qorY I.V

1. Groundwater monitorinq oroqram deficiencies. The following inadequacies in monitoring

well construction and in well sampling procedures may limit the validity and utility of some

groundwater monitoring data'

= a, Monitoring wells completed below-grade in roads and parking areas are subject to

vandalism due to non.lockable covers, and to misidentification ;_e to tack of

permanent identification labels. In addition, these wells may b._'to_iminated from

surface runoff leaking into the casing by way of the unsealed' manhole.¢i:>vers on the
4

_. J , e,iKristi box. ,' ,' ,
°., ",o ,' _ . .

% r, •
,t,• • , %

b. The Survey team observed a sampler commen__';_;a'_l,=ing"bi_fore the indicator

parameters (pH, temperature, and specific cor'tductivi;cy_al_(_ed. This could result in

nonrepresentctive samples. Best industry,_racti_'pr.escNJ_es purging three to five well

volumes or until the indicator paramet, e.rs';talSl:!;i,;;;_h'i_hever takes longer.

.',. ",':;;.:2;. "
C. During sampling, the Survey team. o_rved"the'sampler cover the bailer inlet with a

.' ',,, " qIB_ 4 I 4 4

gloved hand in order to pqur thec_m_.l'ej_,io bottles. The sampler handled a hand-held

windlass with that same gioved ha_d. Cross-contamination may occur as a resuit of this

handling. .....
¢i ' •

." 'n,

d. ORGDP guid.e,Jthes recluir.9.!l_at groundwater samples with beta concentrations greater

than 50'.plCi/I .b',e"an_lyzed to determine the specific beta emitters. Groundwater
,. *'m. ,° ,o .o '_

samples.with. _,etar"i.a_lioactivity greater than 50 pCi/I nave been archived for further

•analysi_ but no,g'nalysis has been completed. Facilities with groundwater sample
• ., _' .

, anai_._s ir_e_:ess of 50 pCi/I include K-770, K-1064, K-1070-A, K-1070-C./D, K-1407-B, K-
, ,

1407.C; _nd K-1232.
• .

• ,

' 'i

e. ' .PVC construction materials used for some wells (UNW-1 through 11, BRW-1 through 9,

UNP-1 through 17) may affect the results for organics. PVC is known to deteriorate

when in contact with ketones, esters, and aromatic hydrocarbons. In addition, PVC may

adsorb and leach constituents that may affect the quality of groundwater samples. Use

of PVC in well construction at ORGDP was discontinued in 1985.
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f. Wells BRW-40, BRW-41, and BRW-29, installed in July-August 1987, have not been

sarnl01ed. These wells are background for the K-IOTO.F, K.1232, and K-1064 areas.

Without background data from these wells, the current monitoring data for these areas

will be lessuseful becausestatistical evaluation of contamination cannot be performed

relative to a background well
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4.0 NON-MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS

This section discusses findings and observations pertaining to waste management, toxic and

chemical materials, radiation, quality assurance, and inactive sites and releases. These discussions do

not include a background environmental section because the areas addressed are not necessarily

i tied to one medium as was the case with discussions in Section3.0, These discussions include an

environmental monitoring section where appropriate and where the information was available. The

findings for hazardous, radioact.ive, mixed, and solid waste management are _marized in a

section addressing waste management• ....... i ",
. ,

,' ,° , • •

4,1 Waste Manaclement ,, ,: . ,
, ,. ., a_ 4

The section on Oak Ridge Gaseous Diffusion Plant(ORGDP)wast'_ t_ra_'agement:.'clescribes sources of ,,

wastes; handling procedures for wastes; treatment, stora{il_ , and"dt_[_Ss:a|'_tTSD) areas for wastes;
• ,. _, ', I I

and regulatory concerns regarding waste manageme=l;. Isles. rela,t{_g to decontamination and
".. "_ °'_ d "'_, ,

decommissioning (D&_ of the production facilities.are dr_cusse_ _1,Sect)on 4.1.1.2 of the Pollution

Sources and Controls section. F{ndings related _:<_wa_t'e mat_ement are described in Section 4.1.2.

The wastes evaluated .nclude hazardous, radi_active_'.eol'ychlorinated biphenyl (PCB), mixed

(radioactive plus hazardous and/or PCB], arid sQljd i,n'or_r_ldioactive and nonhazardous) wastes.

U.S. Deparl:ment of Energy (DOE) Oidei',s4g[J.2 titled Hazardous and Radioactive Waste

Management, issued December13, 1982 .(rescinded October S, 1987, but still serving as guidance),, ,

•'and DOE Order5820 2, tidied R cl_i.v_Waste Management, issued December6, 1984, are the

principal DOE orders'u..s_¢l [M_e_alu,atir_g waste management at DOE sites. The Resource Conservation

and Recovery Act'(RCRA_,6_. lgT'6',"l:he lgB4 RCRA amendments, and associated regulations isslJed by

the US. En4ir_Snmen'tal Pr0t_ction Agency (EPA) establish the standards used by the Survey for
• , .

evaluating hazarctous and mixed waste handling facilities. Tennessee hazardous waste regulations

are, siCn'ilar,_.othose'of EPA and since Tennessee has RCRA primacy, the state serves as the hazardous

wastd,r_tj_latory agency for ORGDP. Solid waste regulations of Tennessee regulate solid waste

facilities'of'QRGDP. "Good Management" techniques, which arepracT.ices not specifically requ red

by regulation or DOE orders, are also used by the Survey when ap'l_opr_ate.
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4,1,1 General Description of Pollution Sources and Controls

4.1,1,1 Hazardous Waste Manac£ement"

ORGDP was built in 1945 for production of enriched uranium (enriched n the uranium-235 isotope)

for use in defense and later civilian nuclear power plant applications. Until recently, ORGDP

produced enriched uranium from a pre-enriched feedstock using uranium hexafluoride (UF6)

enriched to approximately3percenturanium-235. In September 1985, ORGDPprod_ction facilities
_ _ ' , , i _.

were placed in a ready-standby rood,, because of excess world-wide capacity for'_roductlon of

enriched uranium. In December 1987, the production facilities were officially j_i'a_ed'.i_t_ashutdown

mode. ,.' , . ,.,.
,,. 4: . ;,

Two experimental uranium isotope Separation processes were alsla:pp.'l_r.ated"at'(aRGDP. These were

the Atomic Vapor Laser Isotope Separation (AVLIS) Processj and ',the. GalS,.Centrlfuge Separation, , ".:'t_:i ,' ", ,'.

Process(GCEP), Both processes have been shut down, Was_:§enerat';d by'the shutdown of these
facilities as well aswastes that will be generated by the'O&p,:'Of._ctr6n facilities will be discussed

• ., ....

in Section 4.1.1.2, '""" '" "'" "'"'

• % ",
.,,,. - ,, . '. b

Despite t_'_ shutdown of production faciltl:ies;.W_vi,_sly 'accumulated and stored hazardous low-

level and mixed waste will continue to'be ma_.g'ed 'bn-site. Also, four ongoing activities will
• . . ,

continue to generate hazardous, radioac_i,v@, m;x_'d (radioactive/hazardous, PCB/radioactive), and

solid wastes. In addition, thelQ,RGDP protest"buildings will be utilized for the secure long-term

storage of radioactive and"r_ixed ,_'_te.gen'erated by DOE Oak Ridge Operations Office (DOE/ORO)
,' ," '°*. %r" ,°*"

facilities [Oak Ridge Nati'onat'.Labor_o'ry (ORNL), Y-12 Plant, Portsmouth Gaseous Diffusion Plant
. ., . ,

(PORTS), Paducah .Gaseou'si.l_iff.u'_i_)n Plant (PGDP), Feed Materials Production Center, Fernald

(FMPC), and RMj.'l_xtr.usion #_an.tiRMI)] for which disposal options do not presently exist or which will, 4. • ,,

be incineratedat.'-ti_:lk,,'-.|'4-35 Incinerator. A second waste management function of ORGDP will be

incine_16'n0f rad_¢lactive, mixed, and PCB wastes at the Toxic Substances Control Act/RCRA
(TSCA_C._A)"incinerator, generated by ORO facilities.

'-. ',
, ,

Ongoing oR G'DP activities that will generate wastes are described as follows: =.

• D&D activities will result in the generation of a variety of wastes ranging from

radioactive, asbestos, and PCB wastes from the process building to liquids and solids at

the K-1420 Decontamination Facility from the decontamination of process equipment

and scrap.
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• Laboratory operations will generate a variety of acids, bases, solvents, discarded

chemicals, and sample wastes.

• Utilities required for continuing of ongoing operations will generate wastes, .sUch as

ash,
,.

• Maintenance activities for utilities, D&D activities, and the operation of waste

management activities will generate waste such as oils, solvents, in.cine2r_tor..',.,.. ', ash, and
' ";',.i,, 'k

_ mixed waste sludges..-, ',,

,' iJ _ i '_ '$

,',"4' ,' :

= Table 4-1 describes by category the types and quantities of wastes manage_l'_'_.'l_Gi:_., during fiscal ',, : _' ' oi w'

years (FY) 1985 and 1986, Table 4-2 describes in greater detail, by_'¢i'_arter, t_t'types and quantities

i 6 "of wastes managed at ORGDP, including wastes received from off _,_cilities for treatment,

incineration, or storage at ORGDP facilities. '".,,",. ",."'.
.... '"i "., ", '.

- Waste Accumulation Areas ,.'_, ','.
• ,, 0. ,

_o .. °
% ,° ,. ,

Hazardous, radioactive, mixed wastes, PCB,':a'ndsQf_"cF,"wa.ste_'aregenerated at ORGDP at a variety of

sites. This results in a need for te_'porai'y"(il,'e'_s " '"than g0-day) storage areas called Waste

Accumulation Areas (WAAs) in which was.tes"'a'_e temporarily stored prior to pickup and

transportation to the appropria'te TSD facility:.' RCRA permits are not required for W_s storing, . ,

: hazardous wastes. Howe.ve_" wh'ere.,hazardous wastes are accumulated, certain RCRA regulations

are applicable, includjn_;"a,m, ong oth!_s, requirements for separation of incompatible wastes,

= labeling containe, rs,boldin_j"b'aza.r.d;_s wastes, recording accumulation start dates on each container,, , ,

= and not exceed_ing"t'he g0-aa'_._'orage limit. Regulatory requirements, applicable to permitted
0 . .° ,'

(greater than g_f_a,y)'h[azardous waste storage areas such as impermeable surfaces, and secondary
, ,o

= containi;l_ent do n0t.appLy to WAAs. However, it is a good management practice to comply with such

requii'enlet_:t.s',' given that the nature of the hazardous waste is similar whether stored in WAAs or

permitte_"_tQrage areas, and that these WAAs also frequently contain liquid, radioactive and/or
. 0

mixed wastes,

Eleven WAAs were observed by the Survey team. Several deficiencies regarding WAAs were noted

during the Survey. These included the lack of secondary containment, permeable surfaces, the

- condition of containers, and leaks as evidenced by stains. Findin.g4.1.2.4.1 describes these

observations in detail,
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TABLE4-1

SOLID WASTES GENERATED
ORGDP. OAK RIDGE, TN

ii-- F li iii _, lr .__

Waste Radioactive Hazardous Weight (Ib) Weight (Ib)
Category FY1985 FY 1986

Scrap Metal 1,827,002 1,376,982 --- ,,

iii

Scrap Metal X 9t 6,947 744,960
ii i i ii

Chemicals X 656,079 4,763,3Z_-- i i ii iii , _'_ ! E

Chemicals X X 1,081,799 4,6Z:1_:;_9_",
--- i ii i ii .i i ii

s,,_it_,.y _,39s,s12.."_;s62_.973' ',.
i iiiii i iiiiii i_" ' I qllql14

". ,I' ,- ,

Sanitary X 12,650 "'.."-..:"'_i_92ii • , . . 'A

Ii _ ''-i_ _

D. o,,,ioo , .T.2i i ii I

Demolition X .... ':. ,.'-i., ....,_QO0
, ._66,2S0i_, .._°.".. 165,000

Classified .... " _'' -...... i,,' '...,:- ,,24:9,.429',
Fly Ash ....,, ... :-. ".. 274,325

.... ,. I.;_,_,. I s84,oooi i , , ..., ,., i # i

Solvents and X X.-. _".. ', i; . ,296 343,000Oils _ "' '"'

,, ., j , ,

Source' Goillher, 1987 "' ",,",i'",': ". :", . o

', '., ,°"'. ', . ,,

FY- Fiscal Year '. '. . ',
', ',

w

'. ,_
, ,, .

• i, '. ', ' _'
• '" '" ", "' i""

.." ,,," _ , ,

i' , ,"%_ "'oo _ mE

"''. " ,' ''_i'
. , '. .. I, , ,

. . o
, , . ,

' " . * .'o..

.,. ii_,.....
• " , ",. ,,

,.
,.
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ORGDP RCRA Facilities

The ORGDP has 21 RCRAwaste manager_ent facilities which are utilized not only for hazardous, but

also for radioactive mixed, and PCB wastes. These include storage, treatment, and incineration

facilities, and also surface impoundments currently being closed out. Most facilities including the

storage areas and the TSCA/RCRA incinerator will be used for the ongoing treatment, storage,

and/or incineration of hazardous, radioactive, and mixed wastes generated by other DOE facilities

(PORTS, ORNL, Y-12, PGDP, RMI). These RCRA facilities will handle hazardous, radioact!!ye, and mixed

waste (PCB and/or hazardous and radioactive). Following is a list ar'd a description of _Nksefacilities.
..,.,...: .

• K-1435 TSCA-RCRA Incinerator ,'.
, _ p •

_u=y__'-r--" Tank " "" ": _ "'K.1420-A Flammable Waste

• K-1419 Sludge Fixation Plant ,"'"", "_'/'"',
• ,. .. ' ', %,. "v°

• K-1417 Costing and Storage Area ".....

• K-1407-H Central Neutralization Facilitie_ ", _,....

• K-1232Treatment Unit "" ...."..... "" - ,v'a= ',
", 4",, ..

4_• , • % o_

• K-1413 Treatment Tank "__.,.
• , 'r, ". ',

= ., -,

' % %' '°o

• K-1407-A Neutralization Facility. .... • '.i",, "., '''_'"
• . _,, i , ,

Holdino Pond ': "' ",, .... "; "'K-1407-B
• ',,

• K-1407-C Sludge Retention Basia.., '".i'-"
.,

• K-1425 Waste Oi ItH'acardous Waste¢lbCB Storage Area
'.

• K-301-1Vault.4:::Haz'a'raaus V_t&_'eStorage Facility

• K-306-1 V.a_it'_)3A'_azardq_l'S Waste Storage Facility
• .%

• K-31.1-,t.Radi ._. ,._ic .L_Iy_IStorage Vault
• K,l_g/A Satel'i_t_ Dr'urn Storage Area

4 • ' *

• K-13"(_2,6-_s:C__nder Storage Unit _

e "" 1_71 l"l_ixed Waste Storage

': t",,." '.IK-1025,C Container Storage

• '."'K-305 Vault 19 and 198 Hazardous Waste Storage

=

=
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K-1435 TSC.A/RCRAincinerator

The K-1435 TSCA/RCRA Incinerator is used to incinerate solid and liquid wastes containing PCBs,

mixed waste, and hazardous waste generated by ORGDP and other DOE facilities. These facilities

include: ORGDP, Y-12 Plant, ORNL, PGDP, PORTS, FMPC, and RMI.

Five permits are required for the incinerator. These are:

.t

_ t '1

• RCRA Hazardous Waste Permit

• TStA PCBWaste Incineration Permit "....... '''.4 '%

, " + _' '° %,= • National Emission Standards for Hazardous Air Pollutants (NE _, ionu¢iiUe_Stack

Emission Permit • .+.,.,._., "'.:.:.
• '.
' ',%• Air Permits ,.' +.,.

• National Pollutant Discharge Elimination System._(NPD_'J)..W.'_s"tiP_,aterDischarge Permit.

=

ORGDP has obtained the required permits. The RCR.4:_a_ITS_A_erm_ts. are conditional pending

• % ",

Three major categories of waste will be bur_e;d'in.tl_ili_inerator: solids, liquids, and sludges, Solid
• . .. •

materials include PCB electrical items,':c'botan_at_d s'6iland concrete, absorbents, rags, paper,

- animal bedding and animal carcasses, me't.a!',and'.fiber containers, and wooden pallets. Liquids
' ,

include various hydrocarbon an'd synthetic oirs',' halogenated and nonhalogenated solvents, PCB
._.

fluids drained from electrical co'mi'#lQne_qt_;"and water having organic chemical contamination.

Sludges include high-vis¢Osity.;'{qigh-s61jcl's materials, such as paint sludge, degreaser residues, solids
' "% .' .'' a

precipitated during.waste'_._ter .treatment, and grease and oil sludges. Many of these wastes are

contaminatedwlit'_iowlevelsiofradioactivity. Uranium is the predominant radionuclide, but in all,

12 different radi0n9cf_'_'heve been identified in the waste streams
,• ., . ,

• " ' ' "' 'm" '

+ The ]:SC_lnci'nerator was manufactured by International Waste Systems. lt consists of liquid, solid

- and sludge'waste feed systems, a rotary kith incinerator, and a secondary combustion chamber (SCC).• i

Components'0f the system include a rotary kiln with liquid injection burners firing into the kiln, a

mixing chamber, an SCC,a water spray quench column, a venturi scrubber, a packed-column acid gas

absorber, followed by an ionizing wet scrubber and induced draft fan, and an exit stack. Figure 4-1

outlines the incinerator system.

+
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Air emissions from the incinerator are cleaned by several devices in the off-gas cleaning system.

Combustion gases from the incinerator are cooled to approximately 160°F to 2000F (71°C to 93°C) in

the quench chamber with fresh water and a recycle water system. Exit gases from the quench

chamber are routed to an automatic variable-throat venturi scrubber for particulate removal, The

venturi scrubber has a Chevron demister on the outlet section to remove entrained liquids,

Hydrochloric acid is removed from gases exiting the venturi scrubber in a packed-bed absorber

From the absorber, gases go to the ionizing wet scrubber (IWS) system for removal of sub-micron

particulate matter. The IWS provides cross-flow contact of the flue gases with.r_cycled scrub

I :"solution. The IWS consists of an ionizer module, where particulates are eect[ica|l_ charged by

corona discharge electrodes and a charged particle scrubber where particulate ma_te_,;Lt"collected on

a wetted surface. Scrub solutions are recycled to minimize liquid blo.wi:lO'_vn;!from {h_ off-gas
,' 4 o p ,

cleaning system " "'" "' '_",_ . ..,., .... .:.,.,.
. ,_".. %,,

, i.° . . _.. "u°

Two trial burns were planned to be conducted during the seconcf',,qu'artllr"1988, one for TSCA and

one for RCRA, after the conclusion of the Survey. During tl_'e,i_ial bu'_, waste input and off-gases
d;. :: '. , .f

are to be monitored to ensure that the appropriate dtStl;;g_.l.i_i}tm6_al efficiencies (DREs) were
• . 4; °l "'',, =, ; :=

attained (99,9999 for TSCA and 99.99 for RCRA), Tl_"'_rial"_.ns ar'_ also to established waste feed

rates, :'i'"'",., "'"':"i'"., ""'";:'
• ' " % "' '. "I

• , . ., , ,

Ash isdischargedfrom the rotarykiln':ii_oa"f.i;oo'.dtd'ashpitand moved by a drop conveyor to a

dischargebin. Ash from the off-gascleanirigsysteh_iscollectedina drum. Since the incinerator

burns listedwastes,includingwaste subjectto1_14elandban, any wastesproduced by the incinerator

(includingemission scrubbf_igWast:es)_ill.._aveto meet standardsbeing promulgated inthe land

ban regulationsprior,.tO'"beir_gland,di'sposed.In addition,when listedhazardous wastes are

incinerated,the ashesare.'_o_sider'._hazardous,under the "RCRA derivedfrom rule,"untildelisted.
-- , . '. ,. ,' ,

ORGDP intends"._6"submit 'the"_e'quired data for delisting the ashes when the facility is in routine

operation.and t.he re_ir.ed.data are obtained from analysis and characterization of the ashes. Until

the deli_tiHcj petidOn'i.s granted, the incinerator ash [generation rate estimated at 35,000 cubic feet
_,' _i r

per year.(ff,3Gr)(991m3/yr)] will be considered a hazardous waste, since it contains radionuclides, a
mixed waste,

s

If the delisting petition is successful, disposal problems for the ash will be significantly reduced• lt

can then be handled solely asa low-level waste. If thedelisting petition is not successful, disposal

options will not exist since mixed waste disposal sites are not currently available. In such a case,

ORGDP may be potentially required to solidify the ash for long-term storage, which would result in

much larger costs for ash disposal.

!
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Bulk solids, including drums, are handled via the drum handling system and the shredder. The drum

handling system receives, transports, opens, and dumps drums and then forwards ali solid waste

materials including the drum to the shredder feeder hopper. There are two drum handling units,

each with liquid drain tanks to collect PCBand non-PCB liquids from each unit.

The shredder system receives, shreds, and discharges solid waste including drums, wooden pallets,

capacitor units, scrap metal, and other refuse such as gloves, shoes, plastic, and clothing. Shredded

material is reduced to 2-inch (5.0-cml wide strips or coils, with an average bulk de.nsi'ty:of 60 pounds

per cubic foot (lh/ft3) or gl 1kgJm3. "...... '.o "'', ,

Liquid wastes incinerated at the facility include oils, solvents, chemK_$,,-ar_l'.s_Jdges. PCB-
e, ",o P, "" •

contaminated liquids and other liquid wastes having a heat co/i'_l:.,o,f levi#ii'than 10,000 British

...thermal units per pound (Btu/lbl, are classified as Primary LiQuid _,are fed directly to the

primary combustion chamber Low-ash liquid wastes (less th_!nOOS_rcentash)witha highheat

content (Btu)are classifiedas Se,conda_ Liquidwast_:_a_l:.a_f&_,di'rectlyto the 5CC. Aqueou.s
. . o .. ,,_D

Liquid Wastes are organic-contaminated wastes with.a..Iow_heat content, and are fed to the primary

combustion chamber for incineration. S!udqe WaStes arq"_ed through a sludge lance in the primary.'°.. . t. ". ,.

combustion chamber Direct Burn Wastes'are'wast_s.'w.hich "should not be mixed with other wastes

being burned and can be fed directl_/:.'fnama.ta'n'_,er"_'ruck to the primary and secondary waste

burners through their associated direct bu'r.n",was'te' lines. Whether each liquid waste is burned byo

itself or blended with other licluid wastes depen'ds on its characteristics: heat value, organic halogen
* " " 'm

content, ash content, wa_e.¢:'conte_.visco_i'ty, and reactivity. Table 4.3 describes the characteristics

of the liquid waste s_;reams,.fi:_r whi_'_'_he incinerator has been designed and design waste loads.

Table4-4 describeh, them'a_or pa'i_meters of the wastes to be incinerated, including anticipated

annual burn ral;es aod:signific,a_t waste constituents
o.

o° ,
.'

Sevent_n °tatlks p/'ovlde storage for liquid wastes at the K-1435 Incinerator. Each of these tanks ,s
, , , ,P

suppo_ed..vertically--- above ground on pipe legs. Ali except two tanks associated with the drum

shredder aze.Jocated in the K-1435 Tank Farm. The tank farm is diked and sealed in accordance with

RCRA regulations. Inert gas blankets are provided to reduce volatilization of hazardous materials.

The tank farm is under a roof Table 4-5 describes the tanks at the K-1435 Incinerator and their

capacity.

Containerized wastes will be stored at two sites at the incinerator K-1435-Cisacurbed, contained

s'_orage area for non-PCB wastes• lt has a canopy-style roof. The floor slab is sloped to a grated
_

=,
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TABLE 4-3

INCINERATOR DESIGN WASTE CHARACTERISTICS
ORGDP - OAK RIDGE, TN

• Primary Liquid Waste to Primary Combustion Chamber
(kiln) Burner

Gross Heating Value (GHV): 7,000 Btu/Ib

Flow Rate (gpm)' 1.8

Specific Gravity: 1.03

Viscosity (CST): 2,7 ,,'", i

Temperature (F): 68 ' _;

• Secondary Liquid Waste to Secondary Combustion ....... ..."'.,

i,.::i'.... .Chamber Burner ', ' ',.
." '4. e

= Gross Heating Value (GHV)' 10,000'_l=t'_/1.1_";
., -,.,. ,,Flow Rate (gpm)' 1:0. '. ,

Specific Gravity' '.0_'::"'.,,..'"':".','".."u"

Viscosity (CST)' _@_'0',;'.
Temperature (F)' ':_"',. 68:i",:'" "'_'''::"

.
' gD

• Aqueous Liquid Waste to Kiln .'" ..... "-. ',., ,,,, i . h..,il ' :,,
= ". ,r'..

Gross Heating Value (GHV): ,:.'-,., "...'.'-,.," ' ..1_,_00Btu/Ib
, ,, ", "'. " ". Variable (1.0maximum)Flow Rate (gpm) : ,.. . ,., .,. ,

- Specific Gravity: ' "., ".. • " 0.g9

Viscosity(CST)' " " "' '. ," 1.2
• '. .....'; .,," 68Temperature (F): ,:'.

iii iii _1111_ •

: • Sludge Waste to Kiln ..,',., ,.'.,,
• q

Gross Heating Value (GNV) ' ",..:, 5, 100 Btu/I b

Flow Rate (Ib/hr) , ',,, .-,, 30
Specific Gravity' "" ". ,, .,",., 1,03

, • '* i '_'' ..

Viscosity (CSTI::' ,; ..'-.. ... 234
Temperature (F).:"'.",,'" ,._, 68.......... ., ,| i

• Direct Bu.m'W ,a,sre "."ii-...,,,"

Gross Heatin',.qVaJ.ue (GHV): 11,300 Btu/Ib.. . ,, '.._

,FLOW.Ratt_ (_pm)!" "' ASAvailable (1,0 Maximum)

".,S'pe¢ific Gravity: 1 151'" q .

V.iS00_sity (CST)' 50

Te,m E),era!,u re (F): 68
• Soiled'to Kiln

- Gross Heating Value (GHV) 690 Btu 116

- Flow Rate (Ib/hr) 700

Temperature (F) 68

Source' MMES, undatedc
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TABLE4-5

K-1435 INClNE_TOR TANKS

ORGDP - OAK RIDGE, TN
,' ii

Tank No. Tank Name Capacity(gal) '
III IIII I I

T-201 Concentrated PCB Waste Receiving Tank 5,000
11 i ii i ,,, ,=,

T-202 Dilute PCBWaste Receiving Tank 5,000
iiii i i

T-203 Aqueous PCBWaste Receiving Tank 5,000
ii ii i i u

T'204 Primary Waste Receiving Tank 5,000_ ''_:_ '
' ' '...... . "!_:'*.-.i_.•

T-20S Secondary Waste Receiving Tank 510"0b".... ['!.,., o
' , .q , =

T-206 Aqueous Waste Receiving Tank .,'ill;:; 5',1_0_0 ' ''_'
- iii i , ml *'-- - P " '

T-207 PCB Storage Tank ];'"
, _'AA.

T-208 Primary Waste Storage Tank '.: ':_'.; ",,,. 1

%209 Secondary Waste Storage Tank ,:,':,,, ".,._'-,_'''''{ _0,000
' ii i_, , ;_, =

i i iii l_i i • ii _j iT ','_:'.,., , I',
T-30S-A Primary Liquid Waste Feed a_=.:,A r,..... ',,; ..,ix ' !jJ' S,000ii nnm I I ' _""- " ;"

T-305-B Primary Liquid Waste Feed;_anl__8_'!_i."..... '.,:_;' 5,000
i !, ul ii

T-306-A Secondary Liquid Wast'_'T.eecJ"T.'_lqk_,'..]:, S,000
,, ', ,'. '.il,*,,

T-306-B Secondary Liquid, Waste.g_,_d,.Tanl_ 5,000
lllli --. . Ii I ii ii ' _ II III ..... '

T-307-A Aqueous Liqu'idW.as_,iF_e_T_ii_'kA 5,000
i,i I " i ' _ i L

T-307-B Aqueous Liquid _ATa,}t,eFee'clTank B 5,000
, i I , I i, ,,,,,,,i _

T-401 Non:PC@ Waste D{ain'Jl'ank 900
' • 0

," i . I. i i llm

T-402 /I "_'C'B Wasl:elD_,a'[_"i'ank go0
,,, .,."-. ,.

Source: OR_)ll; 19B._a, , ,,

. ,.,"'" ' ";IS""
• . .

• . , • o,

_' .¢-o.,., ''_ ..J

.i.i,i."..' ..,,, ., ", •

,

_

1
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trench, with the trench draining to a sump. Drums are stored on pallets with sufficient capac!ty to

_ store 148 pallets each with four drums. The K-1435-B Building is also used for storage of PCBwastes,

lt has container storage area, tempora_ storage area for drums to be processed, and a drum

dumping system, The floor is sloped and drains to a trench, which in turn drains to a sump. Capacity

is rated at 448 drums,

- K-1420-A Flammable Waste Storage Tank

i
,_-_

- The K-1420-A tank is an aboveground 22,000-gallon tank. lt is used for the stor.ag.e._f flammable
' ..' .,.;, ",

and ignitable liquid wastes prior to their incineration at the K-1435 Incinerator. I ,_'pri_ipal wastes

_ stored are gasoline, spent oxygenated solvents, discarded paint waste, an_ert_,aromat_c,s'olvents.
. , ,o 42 p ,

Some of the solvents may contain radioactive constituents, Secondary con_:a_l,u_er_t'fo_the K-1420-A

tank is provided by a concrete dike. .,,:,,-:i'". i;",.
_ o °

=

G'. *.

Containerized liquid w_stes are transferred to the tank by"al;_p_rtal0_d;xdrum pump. While their

contents are being transferred, the drums are placed _°n'_:P_f411_an,. .,. :, t6 provide spill containment.

The Survey team observed that the lip of the pan v_ei_,flatt_d';'tl_s, the pan would not serve its

intended purpose (i,e., spill containment). Th_. _n,., _s im'_diately repaired by ORGDP (see

Finding4,1.2,4.1), . .. _:.... ',, ".,".
_ Ii °'.. '. ".

". -. '.

K-1419 Sludge Fixation Ptant "'"'.' ',
". '._

,. . lD

cI _,'

This facility consists of a _t_i'age'tahk ar_=a_'or hazardous wastes and a series of storage tanks for

nonhazardous mix male_i'/_ls,.f_ed tan_;"and ancillary equipment and mixers. The facilities used for

- the mixing and prel_arati_n:'_.,er.e'.}:brmerly a concrete production facility. Hazardous sludge and
. ', "% .,' ,,

nonh'gzar_lous agents cohere're, aliquids are mix_with fixation (fly ash, sand, nd clay)in two mixers.
,. ,. ._

- The exact fixati0_ re_il_e'.for each type of sludge specifies the fly ash, sand, and/or clay in various

mixture_,,'dependin¢] bpon the wastes to be solidified.
• ,

Wastes tt_a_:'are stabilized at K-1419 include K-1407-B surface impoundment wastes, various sludges

from treatment o_erations, and potentially incinerator ash, Some treated materials contain low-

level radioactive contaminant_. Since the sludges that are stabilized sometimes contain listed wastes

(eg., incinerator ash, K-1232 sludges, etc.) and radioactive constituents, technically the stabilized

sludges are mixed wastes. ORGDP is planning on obtainingadelisting from EPA for the solidified

product.



EPA has proposed that stabilized wastes have a minimum compressive strength of 50 pounds per

square inch (psi). The stabilized product from K.1419 typically has compressive strengths of 500 to

2,000 psi, well in excess of EPA proposed requirements. Recent proposals by EPA to modify the z

toxicity characteristics leaching procedure (TCLP) would allow stabilized wastes to be tested on a
,

monolith, rather than after size reduction. This would increase the possibility that the stabitized

K-1419 product would pass the TCLP (EPA, lggBb). Ficjure 4-2 describes the K-1419 sludge fixation

facility.

6
,*;I

q,:;
K-1417 Casting and Storage Area ' "', -

• ,q ,,

The K-1417 area is used for the pouring, setting, and storage of stabill2;_(:l.,_/_s in st_P drums.

Aggregate mixtures are received for casting from the K.1419 facility in cemeP4 _K_r_ucks. Liquids

generated during the casting operation are returned to K-1419 far:'_i'X'at.ion. VVjl_tewater_ from the
0 , _, , '

truck and equipment washing system and wastewaters fro.mthe"_'a_t_hg.bl4i '" --
, ., ...... '.,," Idtngs are routed toii I t,

K-1407-H for treatment. Drums containing the solidified pr_d_.t are.._ored in the K-1417 storage

area. . ,,.. .

• . % %. '.

o, i , i '. '11

K-1407.HCentral Neutralization Facility ', ',,. ", ". -'
' % ", ' %o

The K-1407-H facility, which was activa_.Nove_13e°r 1,1987, provides pH adjustment and chemical

prec pitation for the following aqueous wa'_-te'_.tre:a_s...(MMES, 1985b):
c'" '".:

• K-1401 Meta[_ (_eanir'_'NCl ,B'a.'_[Extraction Procedure (EP) Toxic]
q

• K-1401 Me{afs CI,ea.ning Alkali Bath (EP Toxic, Corrosive)

• K.1501,SteamlR!_nt SO,ft'ener (Corrosive) --

• K,.'l_()]°Caal Pi'le._'f_'off (Corrosive) I ,

. t • , •

ii K-1420,/k(:i]d ._t_ipping Bath (EP Toxic)

i".,'"' K-1420:_lql Cleaning Bath (EPToxic)

I ".,.". 'K-1420 Metals Finishing (EP Toxic)

• ' K.1435Scrubber Effluent (Derived from treatment of listed wastes)
. i

[_aboratory Wastes (Corrosive, listed)

• K-1413 Laboratory Wastes (Hazardous characteristics vary).
-

The treatment system consists of two 25,000-gallon reaction tanks and a 60,000-gallon (227,100-1iter)

sludge thickener tank, allaboveground, closed-top and in a diked area. Acid wastes are neutralized

with a lime slurry and basic wastes neutralized with sulfuric acid. Treated efflu:ntsaredischarged 2
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through an NPDES outfall _nto Poplar Creek (see Section 3.3 for details). K-1435 scrubber effluent is

t_"eated separately in one of the two batch tanks. Most of the waste streams treated will contain

radionuclides. Wastewaters from the K.1435 Incinerator are kept separate from other wastewaters.

Sludges that are radioactively contaminated are precipitated out in the sludge thickener tank and

eithersentto the K-1419 Sludge FixationPlantor storedinan aboveground storagearea They are

technically a mixed waste until delisted.

..'_

! ",
bb

L, , _-_ T,.._,,_,,,,._,.,,._, .,_=_,,,_,,_ Unit .
6 '

b p

,t ,
_,,. ,,

The K-1232 Treatment Unit formerly provided chemical precipitation,la_'_a"pH adjus_lent for

wastewaters pri ncipally from the DOE Y. 12 site. These wastewaters are the-(b_ti:_]_g;. :,.
.,i, , ", .P%., *

'" 4" '° ''. "'. ",

• NitricAcid Waste (Corrosive, EPToxic) "' " " '

• Acid Wastes (Corrosive, EPToxic) .. ,... '.. ',,
,=. . ,. , ,

• BasicWastes (Corrosive, EPToxic) ., ,, ......"- ?',.
• ' ".. * • '1

• Mop Water and Rinsewater (EP Toxic). " '. '..."..

• '. •
"% , _

• % • ,o'%. , i,

Wastes were received treated, and stored "_n'iw_ti_nk:t,, nether lined with membrane liners. After
, • _,. =, "., *,

• , , .,. , .

feed chemicals were added and mixe_"the w.as.teWat'ers were discharged to two lagoons, for
. . .

precipitation of solids. Settled sludges w'ere'.coli_:ed, dewatered, drummed, and transported to

K-306-Vault-23-A for storage 'Liquid effluents'_ent to the NPDES discharge at the K-1203 Sewage

Treatment Plant with one'e_tcept'i_,,.. N:_t_ate wastes from Y-12 were not discharged, but instead

were taken to K-1232 _of."neu.ttalizatibr_'only and then were returned to Y-12.

This facilit_ is. cuf'rent_ no I_r_ger receiving Y-12 wastewaters since Y-12 has constructed its own

treatment.facilitieSi._(_ti_p_ 4.3.3 has additional details.) Leaks from lines leading from the K.1232
,' . .

tanks t_.tl_e lacjoon,_iaT_covered later in the discussion on RCRA regulated tanks.
i i •

• . . .
• . .,

K-1413 Trea(ment Tank

The K-1413 Treatment Tank provides chemical precipitation and pH adjustment for hazardous

wastes, lt has a 21,0_30-gallon (79,485-Liter) capacity and is constructed of reinforced concrete with a

fiberglass-reinforceGepoxylining The tank serves as backup to the K-1232 treatment system and is

used only in an emergency.

L
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K-g00 Thermal Treatment Bottle Smasher

The K-g00 Bottle Smasher is used to dispose of small quantities of ignitable or reactive chemical

wastes, lt is a steel rectangular box (3 feet by 5 feet by 2 feet high) with a steel lid and electrical co_l

at the bottom. Wastes are either ignited with the electrical coil or exploded by impact of the steel

lid.

K- 1407-A Neutral ization Facility ._
! p

b

.._". _ ::
The currently idle K-1407-A facility provides chemical precipitation after pH adjus't_en_'f_r aqueous

waste streams, lt consists of a 124,g0s'liter (33,000-gallon) concrete rete_?,i6_'_'pit wher_Corrosive,..' _ .o'.:
wastewaters were neutralized, The tanks are constructed of reinforced c'0_, t'Q'and,coated acid-

t., '% ", "" "'

proof bricks. The waste streams treated were the same as those:,lt&ted for" .t_, K-1407-H Central
' _ ' , . '1.% ",.ww

Neutralization Facility with the exception of the K-1435 Incinerator"s_r.uJ_be_'.waters which were not
8 .., _' j , ... li,,,

discharged to this facility. Some of the waste streams tredt_d,(th0s_,,from the K-1420 Uranium

Decontamination Facility) were radioactive, The facil[_ I_a._biiql_,rep_'aced by K.1407.H, but will

h o , • . ,remain in piaceas a backup unit (Section 3.3 as more i:tetail_...

K-1407-B Holding Pond . •
,: '.. '. ".i .... " ',"

The K-1407.B Holding Pond received therveUtrai'rz'_d effluent from the K-1407-A Neutralization

Facility (pit). The pond is a 1.31-acreimpoundme'nt with a 3,785,000-1iter (1,000,000-gallon) storage
._,

capacity Effluent from th_ondWa$ discl_arged through an NPDES outfall. This outfall was moved

to K.1407-H. ORGDP _olans tor'use th@lzbnd for storage of K-1407-H treated wastewaters after final
. "'o ,' ,.' =

decontamination ai the po_n_,'in accordance with f_CRA requirements.

• ,

Accumulated srulchges.'ficu_.K-1407-B were sent on a one-time Ioasisto the K-1407-C Sludge Retention
,• . ' .

- Basin. Ho'Wever, the"t_ond still contains 7,080 cubic meters (250,000 cubic feet) of metal hydroxide
• q . "t'

- precipLtates'_ccumulated since 1973. The sludge is considered a hazardous waste. Leachate tests

(MMES, un_latede) indicate that the sludge.contaminated soil would pass the Extraction Procedure

However, the sludge and sludge-contaminated soil do contain radionuclides including technetium

and uranium. Since the K-1407-B treated wastes contained some listed F006 wastes, they would

technically be considered a mixed waste and, therefore, the impoundment is subject to RCRA closure

by November 1988, since it does not meet the minimum technology standards of RCRA for sur{ace

impoundments (i.e., it lacks a double liner and !eachate collection system). ORGDP plans to close the
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pond in accordance with RCRA requirements by removing the sludge and stabilizing it in the K-141g

fixation plant, if necessary, for aboveground storage

EPA has proposed regulations (EPA, 1988c) that may enable ORGDP to delay closing this facility, or at

least allow the sludges to be removed at a later date

K-1407-C Sludge Retention Basin

. • 11

b

The K-1407-C Sludge Retention Basin is an unlined surface impoundment with e &tgrage volume of

approximately 9,_.62,g00 liters (2.5 million gallons). The impoundment was,used _ii'i.ma.rily for the
0 • , •

storage of potassium hydroxide sludges generated at the K-402-9 Pur_e' _'=_;_:'_d_Scrubl_e_ facilities.

ltalsocontainsthe metal hydroxide precipitatesremoved from K-140_-_"_'n'1"e_7_::,'Currently,this

pond is undergoing a RCRA closure since it does not mee_ d:ht"BCRA._nimum technology, '. . ". • .

requirements. Sludge is being removed taken to K;.1.419 f_),..fixat_On, and then put into

aboveground storage in containers. Since the sludge c£.ntaids:_ad.ionu_jdes, it is considered a mixed
o' "' '_" •,,, ",,, "! _"

waste. ORGDP plans to submit a delisting pet!_od_(_/,_tabitized.,,.,., ... K-1407-C sludge and the

K-1407-8 sludge• If the petition is successful,.the' _tabili'_e'di..!Judges could eventually be removed;' %, ". %,

from IonGl-term storage and placed into a Iow-'te_el.rad'_.tiv'e waste disposal site. Otherwise, they
,.,.,. - ,°% ,. . ol_

will have to remain in long-term storage _rntil,,DOE "d_'velops a mixed waste disposal site. Upon final
I' '. " '" "''.'Q %°

decontamination,4122 1 the pond will be used for4 " r " ' '''' '"r'." ' " Ithl storages:, of nonhazardous wastewaters. See Finding
r •

K-1425 Waste Oil/HazardotJs Wasl:_tP.CB:Storage

• .

The K-1425 area isused tO _,or.ethe following wastes:
' . " • • ". "r' .'

. . , • • .

• . o

• .,. vVa_._:Oii_ervents (FOOl)

-".i" , iChlorinated Solvents (FOOl, FO02)

'I'. Degreaser Residue (FOOl)

• ".,Waste Oils [PCB < 50 oarts per m_llion (ppm)] _

• Waste 0,1

• Discarded PaJntWaste(FO01)

• Spill Cteanup Waste (FOOl)

The storage area has four 85,162-1iter (22,500-gallon) storage tanks and capacity to store 480 208-

titer(55.gatlon) drums. This area does not normatly rece_ve flammable was{es and does not have fire
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protection. The storage area is diked and ali drums are stored on pallets. Some of the materials

stored may contain radioactive substances. Ali wastes stored at K-1425 are incinerated at the K-1435

Incinerator.

K-301-1 Vault 4, Hazardous Waste Storage Facility

The K.301.1 Vault 4, 4A and 4B Hazardous Waste Storage Facility is used for the storage of

containerized wastes. This vault is located in the K-25 process building and is one oi.several waste

_torage areas in K-25 and other process buildings. Table 4-6 describes the type of wa.ste_=stored.,

•= ,

The storage area is curbed and there are no accessible drains within theit_rb'ed area. "£oncrete
". . ." ,'

floors and dikes have been sealed with concrete sealer. This area is used f0t'. 'tJ_Jo'r_j=l:.e_mstorage of

both ORGDP wastes and wastes from other DOE sites, The permit.ted:c'apacity'o!..K-301 Vault 4, 4A,

and 48 is 15,200 drums. , ',
¢

K-306-1 Vault 23-A Hazardous Waste Storage .,: ....". "',
,:.

, ' . "'
• "Fo

The K-306-1 Vault 23-A is Iocat_d in K-2S and is used, foP the st'o'rage of both hazardous wastes and.'..,

PCB-contaminated soils and sludges Tabre4.7 de_'Crj'l_est._e wastes stored in this facility The

permitted capacity of K-306-1 Vault 23-A i_3,00"0,dr'u'r_s ":l'he storage area is curbed and there are no
', ',., '-. ",.

accessible drains within the storage area Th.e,¢on_fete. and cement blocks are sealed with Con-Seal
Extra, a polyurethane concrete'_ader. Ali drums'are stored on pallets

:. ,/o'
K-306-1 PCB/HazardoutWiast= Drum Stbr'age Area

, . = , ., • ,, . , . , ,

" J " " . ". "r'" ."

The K-306-1 s_r, age area located in K-25 is used for the long-term storage of sludges resulting from

the treatment _f'_-'T2 W_,es at K.1232, considered hazardous since they are derived from the
., , .

trea!m,ert_'of wastewaters containing listed wastes (F001, F002, F006). The storage area is curbed to• .

contair_ tl_ui'_s Capacity is 864 drums. Also stored are PCB-contaminated soils and sludges that are
.o ,

to be incirierated ac the K:-1435 Incinerator

K-311-1 Radiogenic Lead Storage Vault

The K-311-1 storage area is used for the long-term storage of radiogenic lead generated from past

- operations at Y.12. Fifty-one tons of lead ingots, slag, and powder are stored in containers. Ali
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TABLE4.6

K-301 VAULT-4 WASTES
ORGDP • OAK RIDGE, TN

.... iiii ii i ii ii ,,, i

Hazardous Waste Hazard Basis for Hazardous Designation
I I 11 II I miR

K-1232 Lagoon sludge None Derived from the treatment of listed waste
F001, F002, and F006

i iii =1 i i • ii , i

K-1232 Centrifuge cake None Derived from the treatment of listed wasce

F001, F002, and F006 .:;:;.
i J i i i i i ii i ,.....

K- 143S Inci nerator ash None Derived from the treatment of.lJ_.te.d_waste
FOOl, FO02; FO03, FO04, D004,'D0i]5_. {X)06,

0007, 0008, D0011 i" ....' "".i"'-..
........ . _;_u _i:;
K-1407-H Sludge EPtoxic, D002, 0004, D005, O0(_§i:iD0(;rT_'D008,DC)091

corrosive O010, D011, D012, F00i;'_.00,_;F_.t:004,
FOOS,FO06, FOqSii!i'-,, ";:.,;':,.

_ . , '_.j, ' ,,_._. ",..',

Laboratory waste EPtoxic F001, F002, D002;!'D,Q_._".D0,05,'D006,D007,

corrosive D008, D0_i:,D010_"._ 1 '''•iiii '= ::1 • tL i

Miscellaneous waste EP toxic 000_;D004£_5, 00_6, 0007, 0008, 0009,
corrosive .I;)0.10,:CI0,;I,T,:D()_112)_:001,F002, F003, F004,

FO06;F.O08
,'•' , " .:J "i "l i i i

' %, '. ., 'o °i ,
, _.

% i . .

Source' MMES, 1986a ,..... ,, . :.,.-. ,...'
-. %,, ', '. -_

• . •".' "=', '., ,., ."' • ,, _ '..."

.. '... "
' • z

, ., ,,

o

'.. ,

• , '. .•..... _
.. p . . .' ,"

.. . ,. ,'

• ,r' ., ,, ,,,
, , ,- •

• i

• . 0 . ,. .,"

• . °,

-,." ......... 12," _• . ,.
. .

..
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TABLE 4-7

K-30fi-1 VAULT-23A WASTES
ORGDP- OAK RIDGE, TN

-- ml

Hazardous Waste Hazard Basis for Hazardous Designation

- Lagoon sludge None Derived from the treatment of listed waste

_ F001, F002, and F006

Centrifuge cake None Derived from the treatment of listed waste
. . F001, F002, and F006 .._

Miscellaneous waste EP toxic, D001, D002, D003, D004, D0057:_;_0_. corrosive 0008, D009, D010, D011, F00,_..... ,._ , D007,
, , '= %

CPCFSludges None Derived from the treat n_r_t:'qf;!isted we_e
-- i ' ' '(" _ °F001 F002, and #00S',, .,..,. _.,

ii ' .

Spent carbon filtration None Derived.from the_tr_atme',-_t'af listed' waste
media (organic) F001, F002, an_:Fb06' ,,. ",:_.'.

I,, L ', ,,

Plating sludges None Derived _'O_ the*t_'lD.atm_r_,of listed wasteF006 ";:i_'r.... '., ',,,i 1"/''= '" •, '1 11

PCB/RCRAContaminated TSCA,

soils, sludges EPtoxic • '_",;, ".,°-,, ' '

Source' MMES, 1987a ,, ;. ,, ,.
,, "_°

%.." , ',, °%,

-- ¢i ". "' "." " ', i ",, '=

_ .'," '. '.

'. _.,
• . =,

,.
' m

, .p '",,,q

, _'. ',.j ,'" ,,'"

• . °

, .
• ' a

• , , ," ,° '.,

..' , . . .,, . . , • ,

r " 0 . ,

,..
-- , , . ,

' , ' ,

• . - .'
, ,,-

'. i_

.
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materials stored are solids; therefore, no secondary containment is required, lt is not anticipated

that any additional radiogenic lead will be stored at this facility.

K-1305-A Satellite Drum Storage Area

The K.1305-A area is used for the storage of drums of liquid hazardous wastes. The area has a

capacity of 16drums. lt is located inside a building and cne storage area is diked. Drums are stored

on aluminum pans so as to provide both a means of separating potentially incompati,Ne wastes and

additional containment capacity, i !"
,',,.. •

_ -

K-1302 Gas Cylinder Storage Unit .'i- "' :"

The K-1302 storage building is the storage area for cylinders of.,-'"_presse_:.',O_s that are to be

discarded. These gases are either toxic, corrosive, or acutely hitzard_;_ .._iTt't_,ea is also used for the
_' , '., "., -,., ,' .. ,

storage of usable compressed gases stored in cylinders. , ",i",.. "..",,
• , ¢._ ; , _',

, ", ..., .w=_,.' % ., ", , ..

K.711 Mixed Waste Storage

• % %'. ". '°o

The K.711 building is used for storage of _'P'P;mxi_at'ety 800 drums containing flammable wastes,
" _; •., ', .. ,

oils, solvents, and mixtures of flammaN_,, oi'ls,i'a'r_l/or"solvents ali contaminated with uranium.
• L _ '

These wastes were received from DOE'sF_"i_ld"f;gcility and will be incinerated at the K-143S

Incinerator. The facility meets R'CRAstorage stan'clards.• .

. 'q p' ', '. , " ,"

.46

• . ,
, , . , . ,o

• ', 'r' ,'

K-1025-C Container storage .'-. '-.."

, . . | , '

K-1025-C is use_."for':storag_..o_C'containers of hazardous wastes with a capacity of 80drums or =• .

4,400 gal!Qns. Thi_ _t'c:l_rag_'.areais diked, with separate areas for incompatible wastes. At this time,

K-1025-C'is'Cl_d foh.stOFage of small quantities of waste that will be laboratory-packed. Ali wastes

stored'_ol K'!t0"25-C are destined for off-site tr aatment and/or disposal facilities.
.

s

K-305 Vault 1"9and 19-B Hazardous Waste Storage
_

_

The K-035 Vault 19 and 19-B area is used for the storage of plating waste sludges and miscellaneous

wastes from other DOE operations. This area has the capacity to store 8,050 drums. The storage area

is diked.
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RCRARegulated Storage Tanks

RCRA regulates two types of storage tanks, these being aboveground and underground hazardous

waste storage tanks and underground tanks holding regulated substances. Underground storage

tanks (USTs) are defined by RCRA as tanks with 10 percent of the tank volume, including piping,

underground. Tanks containing hazardous wastes are subject to RCRA Section 264 (permitted) or

- 265 (interim status) regulations. Tanks containing *regulated" substances are subject to RCRA

_Section 280 regulations. EPA has promulgated regulations in Sections 264 and.265 of RCRA

regardinq technical requirements for hazardous waste storage tanks including USTs. '$_ction 265.91

of RERA regulations requires integrity testing of tank systems lack=ng se.c;o.ndar'y'K;O_tainment

including underground piping.
, ' ,t. r f :

- .. ",. .,' _ _'

,sp,..

Hazardous Waste Storage Tanks ,-' ,.,. ',., .,,
. _oo '.., _*_o -u •

,. ,', = ',°

ORGDP hired Lee Wan and Associates to conduct integrity testi:'_ of 0R_DP hazardous waste tanks., o, , 0

Leak testing was conducted on ali hazardous waste tar_ r_s_ Cranks and associated lines). The
q. _. °, % . l=

report issued made the following general conclu.si6wj'_ceg=_Tdiocjhazardous waste tanks at ORGDP

(Goldsmith et ai, 1988)' :( "' ,. i'i' ' ;:
,',,. " %., °% ", "t

• None of the facilities currently c0mply_"wit_ ali applicable requirements of 40 CFR264,
,o

• .° °. o'!

SubpartJ, concerning secondary',c;onte0nment, leak detection, structural soundness,
°. ..

waste compatibiliIEy,'corrosion ipr0_ction, and overflow control.

":', ' i, , ,i"
,° 'a 'r' °

, ,.

• Recently,:cOnstr.ct'c.ted f aeilities (K-140,'-H [CNF], K-1435 [TSEA]) appear to meet
, o . .

- req_iremen'ts'f'_r str'l_Ctural soundness. Compliance with requirements for waste

_;o_pat_bjlity ad_.c0rrosion protection could not be determined at this time (during the

.,' '. °',.,'%%
,, . , •

, . '. . oi'

SpecJfrc_ta01sforindividualtank systemsasreportedby the contractorareasfollows:
, _,

K-1232 Tank System: The floordrainsystem ;eadingfrom the treatment tanksto the settlingpond

and the dikedrainsystem forthe acidstoragetanksleaked,asdetermined by hydrostatictests.The

four 60,560 liter(16,000-ga!ion) treatment tanks were found to be in sound condition.

Tanks K-1232-B and K-1232.C are suitablefor reuseas secondary containment for BuildingK-1232,

provided they are coated with a waste-stream-compatiblecoating. TankK-1232-A ismarginally

adequate forreuse However, itisnot requiredand shouldbe placedinan out-of-servicestatus
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K-1401 Tank System' The system of fan sumps and drain lines leaked, as shown in hydrostatic

testing, Visual inspection of the concrete sumps and ductwork revealed no condition indicating loss

of structural integrity (except as noted below). Material compatibility with the loss of protective

coating on the concrete will ultimately lead to substantial degradation of the concrete and its

ultimate failure.

1. EF-1 and EF-2 Sump. Extreme corrosion, degradation of concrete slaO supporting
¶,_:r,

trichloroethane tank (no drain line in this sump). ,.,.,.. ._:'\

I

2. EF-6 and EF-7 Sump. Complete corrosion, degradation of con<ir.e_.e"_uhlp dire_'y below

drain line inlet. .- .
. t.,, , +., •

,, + ._. "'.,, %.%
I

i
". "v' '

3. Ali Sumps/Ducts. Lossof protective coating in area ou'ts'tde'!_i*djng, to transition area

inside building. "'. ' ',

';: ¢',.; + +

i. : +. ",

K.]407-H (CNF): The system is acceptable as it i_ wi_,l_+_._he'_e._ption of two manholes which have
r f "; ' "e • •

leaks in the upper portion above normal levels o_,ef_l_er_t_'dJschgrged.i

+ "+ _,... b.. .. '=
i' 'o ,

K-1420 Tank System' Ali underground _a_,.ty"pr_ie'ss drains are leaking and must be taken out of

"' .".' _.. "' ,p

service and replaced. ' ,. ""
'. . ,

¢i '+

CAi; _:'acceptableK-1435 Tank System (TS . :' The._t,em"J, as iswith the exception of the scrubber

effluent discharge line.to:Tanl(_',.T-602-'/4"_nd T-602-B.

.'. . t., '%, ... °,

Tank K-1503' Tp_k K,-!503 iS's_table for use as a secondary containment for a new tank. The drain
.=

line from K:.1501":tbiK:l'_i_aked as determined by hydrostatic test. ORGDP has taken out of service

ali the!_,akincj lines"a_ir,o¢iated with hazardous waste tanks. The leaking lines are either being taken

out of_ !_'e'permanently or repaired.
, .

• ',. .

At the time of the Survey, ORGDP was in the process of implementing these recommendations in the

Lee Wan repert.
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RegulatedSubstanceRCFLASection280 Tanks

The second type of tank regulated by the RCRA (under Section 280) is "regulated substance" USTs.

"Regulated substances" means chemical substances as defined in Section 101.14 of the

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), petroleum, and

substances derived from petroleum (e.g., fuel oil, gasoline, etc.). The regulated substance tanks at

ORGDP contain fuels, corrosive wastewaters, and hexavalent chromium-containing wastewaters.

EPA promulgated regulations in Section 280.3 of the RCRA regulations requiring n@tification to

agencies as designated by states of ali USTs, either in service as of May 8, 1986, or take_ :_ut of service
.,,.'_"...._ ',

after Januaq/1, 1974, Proposed technical standards for USTs regarding leak de_'e_ti_n_ records,
.,i'i !'''. "'. ",

releases, corrective actions, and new tank performance standards were pr0pb;$'_di;in Apri'l't_88, but

are not yet in effect. '. '" "'.:_',i_':-
.**i_ .o ',+ '%,

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

ORGDP prepared the required notification; however, the not_ificati'_,W'_'.!r_com'plete (see Finding

' 4.1.2.4.2). The Survey team found tanks thai were not on the_r, ent i"n_ntory, including fuel tankl

at the GCEP (Gas .......... '" ;:" "Centrifuge Enrichment Process) a[ea._,.aodii_d_., tanks at K-1420. Table4-8

describes those 31 tanks for which notification was"nt'_Kle fo,i'_e sta{_=. Table 4-9 lists 13 additional
,=% ;% ':t. _.; ,%

tanks, identified both during and subsequent to _e_furv'e_;'.for Which notification was not made.
, %°. _:_ _-,,'.,. ..

= '',, . ",'.% %. 'v"

,, ''. "l_. , _,, %% %1

Most of the "regulated substances _ U$'rs'w.ere"_Ot _val'Q'ated by Lee Wan and Associates and have

not been integrity tested (see Finding 4.1.2.3,'1')..,..,T_e'lack of integrity testing is of particular concern
for certain USTs. The ¢ooling",t0wer basins'are of concern since they contained hexavalent

chromium Although they'_ no'lohcjer,.i'l_/'service, these basins may have leaked while in service.

Leaking from associat,eCL"pipel_.nesWould also be of concern since the Lee Wan audit discussed
_ ' ', o," ,,,

previously found many 'l_i.p_fi'nes':a's_'ociatedwith hazardous waste tanks to be leaking. However,

development o_'._eak,'sin the'p!4o'elines would have been minimized by the cathodic protection that

was in pla(_. .. ."", . 'o°", ", ,

., ,' ., ', •

i' _' .,-_ ' 'v°

During._..t[me that the gaseous diffusion process was operating, undergrourj steel tanks may
. _,

have beer/s_bje_ to enhanced potential for electrolytic corrosion, The PGDP found it necessary to

provide electrolytic corrosion protection for hexavalent chromium-containing recirculating cooling

water (RC'W) due to enhanced stray ground currents resulting from the electrical system opera_ion

ORGDP did have cathodic protection devices installed on the steel piping associated with the

hexavalent chromium cooling water system and some recently installed steel USTs. However, the

effectiveness of the cathodic protection has not been verified. The steel tanks of most concern are
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TABLE 4-g

REGULATED SUBSTANCE UNDERGROUND STORAGE TANKS - NOT REPORTED
ORGDP - OAK RIDGE, TN

i i

Tank No. Location Construction Service Size
I II III I I ....

Tank No. 1 K-1414-North End Steel-Unlined Gasoline 5,500 gallonsLI _n I ni II n iii

Tank No. 2 K-1414-North End Steel-Unlined Gasoline 2,600 gallonsi
ii i

.... K-1414 Steel Waste Oil 50q:_all ons
ii Hl iJlll.

.... K-1210 Steel-Coal Tar Ext Diesel ;'_.500"_allons
IIIll L I ii ii .... " ' I

--'- K-1220 Steel-Coal Tar Ext Diesel ..' _ :- 500 i_lLons -_
i i i i i i i' I A • ' '

T-0807-2 K-1220 East FRP Machine C_,o_nt." |llnl ',4Jnknown
i ' ,.,

• -Q i

" ': --500gallons.... K-1220-S. E. Steel-Coal Tar Ext DieseL"',.. .. ,
• .° %° m 4

mI

_ - ii ii " • . i

.... K-1210-A Steel.Coat Tar Ext Diesf, i",.' ':,"".. %500 gallons
....... _ . I '' !' ''" "'''11 _LII II I I I

.... K-1200-E Steel , rO.iesel .,. i, il I 'e" "-500 gallons-- fm

.... K-1652 Steel ': ..... _ "_ , , .,,, .. ....250 gallons
,o

T-8-0002,,, K-1401 , _Stainless Sleei".,'"., ' :TCE., 60"x34.7"x48"-- " • _,a " %. ",

., *. '_" ii i qlllll n n

T-105, K-1401-J. Bay Acid Brick_,. ,",.," , ",. R,nsewater 1l'10"x12'9"x =
8-0004 "........ . ",'• ".. 12'9"

ii i i ' _Ii i ' "" _' i i i i =-

T- 104, K-1401-J. Bay Acd Brick'21;': """ HCI 11'10"x12'10"x

8-ooo3 ,, ,. ii.• .• ,

Source' Goodpasture, 1988a".. ,. ... "
P . ,'• . .

FRP-Fibergl assReinforcecf_lastic "", "..,. '
TCE-Trichlorethy ene: '., "'.'" "
HCI.Hydrochloric Acid "'" '.'"' ':'
Ext-Exterior ' .-., i"'., " ."'"

. . .

,. •

• .
_... ..,

.. .. v

• .

" . '£

=
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those tanks described in Tables 4-8 and 4-9, which contain or contained gasoline, Finding 4.1,2.4.2

also discussesUSTs.

ORGDP is in the process of preparing RC:RAFacility Investigation (RFI) plans for several USTsincluding

the cooling tower basins and the gasoline tanks located at K-1414, as part of the 3004(u) RC:RA

assessment. The 1K-1414RFI is being carried out at the request of the State of Tennessee. As a result

of inventory discrepancies, one 5,678-1iter (1,500-g_tlon) tank was found to be leaki,_g when tested.

The tank was removed and 1,136-1,514 liters (300-400 gallons) of fuel was recov_'ed from the

', !=.=.

excavation area in March 1987 (MME$_ 1988b). ..,..... ..,

RCRAClosures , "",,,:'"". ", '".__;.
LI "._" ":

'. '..._i ='-

s.,

Several facilities at ORGDP have either been or will be closed in ac¢tird'it_;e wi_"RCT_ requirer.len_.
• , . .

The K-1407-B holding pond and K-1407-C sludge holding p,c'nd ¢_'rti,t_o."s_rfa'ce impoundments
• :.. %

subject to RCRA closure although the dates of closure may Ioeiii'dqange_._,ccording to proposed EPA

_. regulations as previously discussed. K-1407-C is curre__le_ng "_losure, with contaminated

materials being solidified and put into long-term ai_l_- grc_ storage (see previous di_ussion for

details). In the future, the numerous hazardo'u$1w, aste.'_rig'e areas will have to be closed in
•. _. -,. '.. '-,

accordance with RCRA requirements. Howdv_','it_s_lk.ely"(hat these areas will be closed until DOE• _1_
,'. . ,'... ' ., •

develops a disposal option for mixed _Nastes"ald the _'eed for their long-term storage areas nolonger exists. '"",'.",'.',...,""ii"'

The K.1070 D-1, O-2, and _3:'areas.._ere_'_e'cJ for the storage of drums containing hazardous wastes

and have been closed,: 0_'u .ms':of wa_t,_"solvents and oils were stored at these sites. The need for
'. ,° ,. .. _,

these sites no longer existed'wh_0.:the K-1425 storage facilities became available. A closure plan
• , • .. =,

submitted to._h,e"St_t_, of Tennessee was approved in May 1988. Ha=ardous wastes were removed
. .' .,:

and soil sampli_:]" ,s,Kowed_Xhesoil to be free of contamination from hazardous wastes. The areas• . , ,..

were..back'filJ_l,., w it_'_rt,.., contoured, compacted, graded, and reseeded. Closure was certified and

accepted,'_.T'ennessee in November 1986 (Oakes et ai., 1987a).

. .,

Solid Waste £_anagement Units (SWMUs)

Section 3004(u) of RCRA deals with releases of hazardous wastes and/or constituents from any

SWMU at a f¢citity obtaining a RC:RA PartB permit. Corrective actions for any releases from ali

SWMUs must be a part of the facility RC:RAPart B permit, even if the SWMU itself is not considered a

RC:RAunit and will not manage hazardous wastes. In the context of the permitting process, ORGDP
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, , , , II

has prepared a list of 7_ SWMUs which have or may have handled hazardous wastes and thus have

the potential for a release. ORGDP has evaluated these SWMUs and determined that 22 require RFI

plans, Ali RFI plans were scheduled to be completed by the end of 1988. The need for any corrective

action will be based on the results of the RFI. Table 4-I0 describes SWMUs at ORGDP.

ORGDP Laboratory Wastes

The ORGDP research and analytical laboratories generate chemical wastes including acids, bases,

solvents, and alcohols. Until Ju,_ 1985, these wastes were discharged via dra0n lines i:_;o the K-1007

Holding Pond. As a result of NPDES requirements, beginning in June 1985, I_a_:_rdo_6 chemicals =

were no longer discharged into the pond. These chemicals are now collect_qi_,_Hd/disposecl,_f off-site
i' 4' •

through commercial vendors in accordance with the NPDES Best Mana_'e_;_'P¢_ctices (BMP)

(Stone, 1984). ... ,... :,.. -.: ,,..
• _'_ ' ',. °. . "e*

4.1.1.2 Radioactive Wastes "..',. I_
, , i

N.,. , p

'_L 4"J ,: ' "'*.v',L i:,

DOE Order 5480.2 defines radioactive wastes as "_ohd o_'.ftu.id m'_terials of no value containing

radioactivity; discarded items such as clothing;,, cbntaine_s, eq_ipment, rubble, residues or soils, *, , ',
• % ",

contaminated with radioactivity, or soils, 'r:u_)ble, "' " "'_eldCp.meht or other items containing induced
•. , .. =. ". ..

radioactivity such that the levels exceed'_e leV_.'fd_ u_'conditional release,"

Since the ORGDP is no Ionger.i_laerating the enriched uranium production facility, process-related

ra_,_oactive wastes are no.)rd_ger 'ge.P,e,ra,te_':ie.g., uranium-contaminated oils and trapping agents).

How-vet, radioactive ,wastes remain bo.site from past activities, and more waste will be generated

by ongo', ,g non-pr.o.cess:r._i'a'ted..=l_ivities. Consequently radioactive wastes will continue to be

managed on-si_e,,"Ac'tivities't_ur_:ing in the on-site management of radioactive wa;te include:
, ,o

qi'i," " Long-refill storage of previously generated radioactive wastes from ORGDP. =

o ", Decontamination of existing production facilities as they are decommissioned. This _L
• _

Tncludes waste resulting from operation of the K-1420 Decon'_amination facility.

• Radioactive wastes transported to ORGDP for long-term storage and/or treatment in

the K-1435 Incinerator.

4-34



4-35



4-36

=



4-37
_



4-38



4-39



4-40
=



I i i

C

I i i i i i ,

4-41





$ Small quantities of radioactivity contaminated wastes from ORGDP analytical

laboratory operations.

The ORGDP will be serving as the central site for the disposal of radioactive wastes by incineration

and/or long-term storage of radioactive and/or mixed wastes from the DOE/ORO facilities including

ORGDP, Y-12 Plant, ORNL, PGDP, PORTS, FMPC, and RMI (DOE wastes only).

Figure 4-3 outlines the general waste management scheme at ORGDP for low.level and mixed

wastes. The following facilities used at ORGDP for the treatment, incineration, lad long-term' .

storage of radioactive wastes have been described previously in Section 4.1.1.1. ' ......... , '.,,

1'. 4" p' '

• K-1435 TSCA-RCRA Incinerator '.. ",.,'.._,-,._.;..
.,.,

• K-1420-A Flammable Waste Storage Tank ,"'"'., ,."'.,
0," 4°,. ', , •

'% "v"

• K-1419$ludgeFixationPlant ', "- ', "
•-,., '/".' "'" .i,"

, _

• K-1417 Costing and Storage Area ' . i',.,. .. ,,_. ', •

• K-1407-H Central Neutralization Facilities '" ' ' " '"• ' • _.ll. *,

Q ', .t_. , '.

• K-1232 Treatment Unit " "' .... "

• K-1413 Treatment Tank : "' " "' " '"
' % %, .,

• K'1407-ANeutralizationFaciitV'"', . ',', '.. ',"
• _,. . .

• K-1407-B Holding Pond ': ". " " .... ; ""
'., ',.,, ',

• K- 1407-C Sludge Retention Basin"., .i'."

• K-1425 Waste Oil/H'azardous Wast'_PCB Storage Area

• K-301-1 Vault.4::Hazar.clQus W_sl:'e Storage Facility

• K-306-1 Va_,lt23A,.Hazard_u's Waste Storage Facility
, , %, o., 6 • •

• K-311-1 Radidgl_ic _e'a:dStorage Vault
, -, .,. '. % , ,,

• K;7'i'.T "K/fjxed W_te.'Storage

• • K-3CTSV,a_l't 19and 198 Hazardous Waste Storage
.

• , , ", ,e'p '

K-77_SicropMetal Yard
, '_

, .
,.

- Operation an'el upgrading of the equipment for the production of enriched uranium resulted in the

generation of large quantities of radioactive scrap. The K.770 Scrap Metal Yard at the old

powerhouse area is used for the storage of radioactively contaminated scrap (Figure 4-4). Presently

the K-770 Scrap Metal Yard receives wastes only from ORGDP. In the future, radioactive scrap

generated at Y-12, and possibly from the past manufacturing of gas centrifuge equipment, will be

sent to K-770. "
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FIGURE 4.-4.

K-770 SCRAP METAL YARD

AND CONTAMINATED DEBRIS SEGREGATEDMATERIALS LOCATIONS
- ORGDP - OAK RIDGE, TN
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Until 1984, scrap metal was piled randomly throughout the yard, with much of the contaminated

scrap being stored in the floodplain. There was no segregation by metal type, or by type and degree

of contamination. The types of contaminants on the material handled, in addition to radionuclides,

included PCBs,mercury, and prior to 1977, asbestos.

In 1984 Quadrex Corporation was hired by Matin Marietta Energy Systems (MMES) to move the

scrap out of the floodplain, size-reduce the scrap, and segregate the scrap into piles 0.{ similar types.

Ali scrap was removed from the floodplain and segregated into piles. Ten acres of .$_.ilwhere the

scrap was stored remain that are contaminated with asbestos and radionucl'i'_e's:...,¢_even waste P

categories were established as follows (MMES, 1988c)' "", ""'," , : q' rj _

%'v'. .' '_ "t

• Asbestos-Contaminated Metal-In an attempt to rem_,asbest_.;fsom smooth metal

surfaces, a staging area was established and th.e,mel:'ai",Wa,i'ri_tsed"with, high-pressure
water. After rinsing, the material was stacked 'Si_ectly '_cen;_ to the initial removal

e.. ___ e

area. A fine, visible film of asbestos rema;_ 9"_:th_'_letal_"Approximately 300 tons of

material remain with present plans ca'rfi._ f(__i_pos=_r'at the Y-12 low-level asbestos

disposal ground (Scheib, 1986), :,i _.
o

• Rubbish- Nonmetallic itePn__.p the_:ut_bish pile include rags, paper, telephone poles,
".. ",. ' . "

wooden pallets, and glass. Me.tagic i_ns make up the majority of the pile and include
" '.

galvanized steel nc)nseparated mi_ed metal parts, instrument cabinets with tubing and
' " ' ._.

wiring, motor_::'andin_lated'.-_iring. Sixteen thousand tons of rubbish remain, with

final disp_s_tlon.r_ot determined at the time of the Survey (Scheib, 1986).

• Ca_t'Aiurn. inurn'-._'e¢ontamination of porous cast aluminum is difficult. The material

was si _e-f,edL'uc_d by shearing. Three hundred tons remain, with final disposition not• ,.

• ' ""' detern_._d at the time of the Survey (Scheib, 1986).

, ,

• ' 'Aluminum Blades - Approximately 3,000 drums of aluminium blades were redrummed

by Quadrex due to the deterioration of the 208-1iter (55-gallon) holding drums. The
_

majority of the drums are stored in building K-704. Three hundred drums previously

stored in the floodplain at the powerhouse were shipped to the K-25 Building for

storage. These blades will remain in storage until final disposition is determined

(Schei b, 1986).
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• Items with Hot Spots Above Acceptable Limits. During segregation of metal types at

the Contaminated Scrap Metal Yard, Quadrex was given upper limits [250,000

disintegrations per minute (dpm) or 100 millirads per square meter (mr/m2)] on

radiation contamination of metal that could be placed into long-term storage piles.

Approximately 100 tons of this unacceptable material exists at the Contaminated Scrap

Metal Yard. Options to be investigated include decontamination at K-1420 or inclusion

of "hot spot" items with the scrap metal decontamination project. Final disposition was

not determined at the time of the Survey (Scheib, 1986).
_, "=1

.,
.'..

• Segregated Metal . During the metal segregation project, th e metal' "• throqghout the

scrap yard was p,aced inseparatepilesaccording to metal t:yl_.:"_l'h'_five cat_jories of
', ", ," ._ o,

long-term storage piles are ferrous, copper, stainless steei;.._lUmm:um_ and special'. . o. •

metals (monel, nickel, etc.). The ferrous category Jl_;,'bc_derg0n=, size-reduction by

shearing. There are 1,350 tons of aluminum, .1.30 t_n'_,0:f st_nless steel, 30 tons of

, . 'f i t =° ' •special metals, 25 tons of copper, and 17,800't:01_ of e_ous materials. ORGDP has,., , , . p

requested proposals for decontamination i "1 ..

• Class 004 - This category includes _¢l:ap rne_:al ' "iterhs which were too large to process
• % °' "", '°0

directly with the shear and it_rns su_,_ compressor nozzles which contain several

metal types One thousana.t'O_s 0f..mat_=ria'r'are in th,s category (Scheib, 1986).

Currently there a:'e no methods known to oRO_)P to decontaminate the scrap to levels that would• .

allow its release for unr_._tricted"use.."_RGDP has issued a Request for Proposal (RFP) for

decontamination of t.he"scra#:... .. Ass_1.cn]'ngthat technically feasible and economically practical

decontamination proce_dur'_"are"m_de available, ;trap decontamination would be conducted at,.'

ORGDP The.ex;L_tinCJ_rap i'nv'_iory as well as scrap from DOE Oak Ridge-managed f,-cilities would
be handled . - ..... "..... •, ,.

, . ,

,. i• . ",. .
, , ,

DOE "has.aot' promulgated any de minimislevels for radioactivity in scrap at this time. These are

levels of radioactivity, which, if not exceeded would allow the scrap to be released for unrestricted

use. Such levels would be required if decontamination would reduce the radioactivity levels to low

but still detectable concentrations and the scrap were to be released for unrestricted use.
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Radioactive Container Labeling

Radioactive wastes are generated at various points within ORGDP and accumulated in drums near

the point of generation, In some cases nonradioactive solid wastes are also generated _n the same

vicinity and are also accumulated in drums. ORGDP uses labels on the drums to indicate the types of

wastes in each drum. However, the labels presently employed can lead to some confusion. Both

low-level radioactive waste containers and nonradioactive, nonhazardous waste containers are

green and have on the label in bold letters the word NON-HAZARDOUS. Containers holding
! •

radioactive wastes contain a tag; close inspection indicates that the waste, is .r"adioactively
• ,L

contaminated• This labeling practice could result in radioactively contamlnated..wastes being

inadvertently handled as nonradioactive wastes (see Finding 4, 1,2,4.3), ,. .'"_, , , i,

. J-.,, • .
w _'' '

K-1421 Incinerator '"'"".,' .i'.
, " '.

The ORGDP formerly operated an incinerator for the burni'h_"of sol[61and'combustible uranium-
A

contaminated waste, lt is a gas'fired furnace designed:.toP.l_a_"Q n r_tural gas or propane. Ash
,,% ", "% • . , ,. ,_

was shipped to the FMPC (Fernald) for recovery'o._"uraniuro. Cdrrently three hundred 5-inch
• • , ., '.,

contai nets of ash are bei ng stored in Vault 16-A. :-TReseco._r,.ain_'_ cannot be shipped to Fernald until

they are repacked into upgraded shippi'n,g contair_ers to meet new U.S. Nuclear Regulatory
_,. ', ". ', ",,

Commission (NRC) standards as requir_d"-by U,S:"D_pa_:tment of Transportation (DOT') shipping

regulation_ Currently the K.1421 Incinerat0"r,.!s h_i in use. lt was taken out of service due to its
• . .

• P

inability to meet state opacity r_gu, lations, •
.".

K-1070-_D Classified W_'_e Di,_osai" "...,'""""

, • -, . ,.

Classified waste_-g're: defin4di'_"any waste which reveals or may reveal restricted information
,. i. • ,,

because of ,ts ?ur_t_on'_e'.9., functional use in or association with a classified program), shape or

config.uratibn_or materials'of construction, or because classified material to. which it has been

expose_iha_not been removed, or for any other reasons determined by an authorized classifier.
'i

Classifiedwastes can include radioactive and hazardous wastes

Classified wastes are disposed of at the K-1070-C./D Classified Burial Ground. This 22-acre site has

been used for disposal of classified low-level radioactive and nonradioactive waste materials and

equipment since 1975. Materials are buried in trenches. Ali material is covered daily with dirt.

ORGDP currently does not dispose of hazardous wastes or liquids into the Classified Burial Ground.
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The trench operations have been used since the site was opened in 1975. Eight pits located on the

southwest portion of the facility wereused for the disposal of hazardouswastes including laboratory

quantities of corrosives, oxidizers, reducing agents, and chemical and pesticide containers. One pit

was used for the disposal of drum quantities of various solvents and organics. Materials buried in the

trenches include packaged asbestos from classified operations (MMES, 1987b),

K-1070-C/D Classified Burial Ground does not have any state permits. Groundwater monitoringThe I I

wells have been installed around the disposal areas. ORGDP has prepared an RFI Plan,eor K.1070-C/D.

See Sections 3,4.2, 3.4.4.3.1, and 4.5,2.3.1 for additional details, .. .... ". _'-
q, .

4.1.1,3 Mixed Wastes ..' ',-'" ", ! '."
q'. _ • ,

T _.,, , ,to
• , r,

Mixed wastes are defined for RCRA purposes as hazardous wa_"t.hat a'ls6'.c;ontain radioactive

constituents. For purposes of this discussion, the term "mixed Wa'_te_-_V_iJ also include PCB and
c" %, . ' 0°, ,. i

- asbestoswastes, which also contain radioactive constituents.'" U'hti.I Mayi,_.,,lg87, DOE had maintained

that RCRA regulations did not apply to those hazardo(J_ was.t'_i'cOn.taining radioactive constituents
q.' %° '% • , .,. _J

due to a statutory exemption for wastes subject td'._{tulal:iOn under the Atomic Energy Act. DOE

orders and guidelines did state that DOE faC.ili't_s sh.o_Jld"a'dhere to the technical though not•,, '. %. "% '. '.

procedural requirements of RCRA regulation'.' iO_iMa. _ 1:"1987, DOE and EPA jointly agreed that
&'". "' " "''"l '%'

hazardous mixed wastes would be subj'ect.,to RCRA.regulations for hazardous constituents and DOE

regulations for radioactive constituents. Th4j_,haza'_dous mixed wastes would be subject to two sets
", ,.":

of regulations. ':. ' , •
' ', .m. b

' r d

The ORGDP has adher_::l. "'to.,.t_th,tl4_._rocedural and technical aspects of RCRA regulations even

though adheren..ce.tO P_e'_q,duratl.'ir_quirements was not required by DOE. TSD facilities managing
, ,.

hazardous m_.x#d wa_e had.,orbtained interim status, and had been included in the RCRA Part B
, £

permitting pro_:e_,.-1'hu_]_OE's policy change had no practical effect on the ORGDP.

• " o • ° , " ",. "".'.

The m_r_ag_'ment of mixed wastes, including their treatment, _ncineration, and disposal, is

complicat_d.by the presence of radioactive constituents. Normal options for TSD of hazardous and

PCB wastes cannot be used for mixed wastes. For example, commercial facilities will not handle

mixed wastes. ThusuntJItheK-14351ncineratorworksofftheexistlng_nventory, DOE cannot adhere

" to the requirements that certain PCB wastes be stored for no longer than 1 year prior to destruction,

s_nce no commercial facilities will accept PCB wastes with radioactive constituents. Sanitary landfills,

which ordinarily accep,, double-bagged asbestos wastes, will not accept radioactively contaminated

asbestos waste.
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The ORGDP has a variety of mixed waste storage, treatment, and incineration fac lities. (The

facilities used for the management of mixed wastes have been listed and described previously tn

Section a. 1.1.1) However, ORGDP does not have any on-site disposal facilities presently utilized for

radioactive and/or mixed wastes. This results in need for long-term storage facilities until disposal

options become available. The TS('_AIncinerator will be used for incineration of incinerable mixed

wastes, including all PCBwastes and some hazardous wastes. The operation of thisincineratorwill

enable ORGDP and Oak Ridge-managed DOE operations (FMPC, RMI, PORTS, PGDP, .'(;-12, ORNL) to

gradually reduce the amount of incinerable wastes in storage. However, this r_du_on will take

piace over several years and presumes that the incinerator fulfills permit conclit.ib'n_4_nd achieves

projected capacity, and that significant quantities of new wastes (e.g..,.!._:_'nl:'_leanup_)_.'are not

u_u'enera*e"_ • ' _• .o •

..o r,

The K-1435 Incinerator will not solve ali the problems result,i.ng fr'e_h,'ih_'.rac,k o'f disposal sites for

radioactive and mixed wastes. Among the larger-quantity w'_.l:'es that._ill, require the development
of disposal options are the following' .... ".... ii".'.'",. "' _''"'. 4",. "_,m ,,

i ' ", ., "% " • ,,_

• ,o . ,

• K-1435 Incinerator Ash- Successful _let_.ting,'{see S_,_:ttion4.1.1,1) would still result in the

ash being a radioactive waste.':i(A'ppr0"_'iaatel_35,000 cubic yards (76761 cubic meters)
will be generated yearly.) : "' " _:..... " " "

"',"..,".ii'.'
• K-1232 Inorganic h_zardous rad oat{lye sludge currently in storage.

• . .
.' _ . ". ., .

.* ,. ,. ,.

",., '.f,'

• K-1407-B,ar;_i"K-4'407-C Pofld stabilized and non-stabilized sludges both containing
,. .. ,"

radionuclides. ,.'
.. '- • ,'

• .. . ,..,

.. .. A'

• RadiOaetive..¢hemicals and sludges from the Cascade Improvement Program/Capital
=

• "'" _pgrade'Program (CIP/CUP) programs and production facility phaseouts.
• .,

CurrentlyORGDP plans to store stabilized K-1407-B and K-1407-C Pond sludges in containers

aboveground" at the K-1417storagearea• The process buildings are being utilized for the long-term

storage of non-incinerable mixed wastes, K-1435 Incinerator ash, and radioactive wastes and

equipment (see Section 4.1.1.1 for description of storage facilities). Thestorage facilities generally

meet applicable regulatory requirements and good management practices. However, long-term

storage even in adequate facilities does not eliminate the need for the development of disposal sites

for radioactive and mixed wastes (see Finding 4.1,2.2.1), _
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4,1,1,4 SoliclWastes

Solid wastes are defined as those wastes which are not considered hazardous or PCB wastes and do

not contain radioactive constituents, Solid wastes include sanitary waste (garbage), construction

and demolition debris, oils and lubricants, nonhazardous sewage treatment plant sludges, and

asbestos wastes, The disposal of classified wastes, which often are solid wastes, is discussed in

Section 4.1,1 2,

i

Sanitary wastes are collected from throughout the site in dumpsters. The contents Of-t.he..dumpsters

are transported to Y-12 for disposal since ORGDP does not dispose of sanita_(._a_t_s on-sit.e_:"

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

Sludge produced by the K-1203 sanitary sewage treatment pl&n_'.'_onstru'i:ti'_, and demolition

debris, and fly ash from ORGDP is disposed of at Y-12. None of the',_ast'es.di6gosed of either in the
,=, • • _, • , ,

c . , ,.

: past or currently had hazardous or radioactive constituents:,"'.Sectib_l,.4,5.i,.',. ., , 1, discusses the Old, ,,... "_,

Contractors Burial Ground (K-1070-F), and the New Cor_tract0rs_'u_a! G_'ound (K-1070-G) which are

Various oils and lubricant wastes produced'by ORGB'P br,e being stored at the K-1425 storage facility

for use asa fuel in the K-1435 Incinerat6_.".. '"": .... " "'"
. '%

"'. '.''....,. . '.

.,p.

During the operation of the ora0ium enrichment process, hexavalent chromium-containing RCW
.*.

blowdown was treated in]:an AN.iDco,.'red'uction unit to reduce hexavalent chromium. The

precipitated metal hydro_ide._t_dge pr6duced in the treatment process was discharged into the K-
',. ", ," .' =,

901-A pond. The sludge W_n te,sl!,e_proved to be nonhazardous. This waste is no longer produced,
=_., •, '. ., o, ,

since the enrich_en't'proces_a'cl}'ities are no longer in operation.
• . ,o

..

• , .

Nonradi"_oa'dive asb_tQs-wastes are generated as the result of asbestos removal. Wastes are double-. ,• •

_

= • ,

4.1,2 I:indings and Observations

4.1,2, 1 Cateqory I

None
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4.1,2..2 Cateclory II /

)1. Treatment, storaqe, and disposal capa¢ity, he long-term! 3rage and accumulation ofm_xed

wastes (hazardous and/or PCB and radioact/i'..,j, on-site, due to the lack of treatment and/or

disposal alternatives, increases the potenti_l for the release of hazardous, PCB, or radioactive

constituents into the environment. Examples of such waste include'

• TSCA Incinerator ash (even if delisted as a hazardous waste it wil still ,be a low-level
! 'l

radioactive waste; "

,

,''''', ', •

• K-1232 inorganic hazardous radioactive sludge currentll_ storedlir_'l_,O0:1; "_,"

• Stabilized and non,stabilized sludges and contamir_.'t_;:_soils froth.the K-1407,B and

K-1407-C ponds; and . ...
'. .% . •

' " ......' "'• Radioactive and hazardous chemgcal wasteS.arv_l.cHem_ca.!s the ClP/CUP phaseout;

• Radioactive and mixed wastes resul'tin_.froh_,'_.as_out of the production facilities.
,,, .,, '. ,. "% ,,, '*

i . . ' '. %. w", , .

The ORGDP process buildings h,_Ve"beeh..des'i_na_:'ed to serve as the long-term storage areas
• ". '.. '%

for mixed and radioactive wastes from.DOEi_'RO facilities [ORGDP, Y-12, ORNL, PORTS, PGDP,

RMI (DOE wastes only);:ii=MPC] Waste ' '• . _torage areas in the process buildings include the• .
....

following' .'.. ..,..,,, '"
•

' . 0
, t' ," 'h u"

• K-30.1-.1,Vad*t'_l:l_aza_dous Waste Storage Facility
-'., .

• t(-_305-1:Vault 23.A,Nazardous Waste Storage Areas
• , " *

• K-3.11_..rt_adi0genic Lead Storage Vault, , ,,
, .

• ii,." , K-305V,'ault 19and 19-B Hazardous Waste Storage Areas.
. o• • ,

.,
, ,

'i

The'se.storage areas presently meet RCRA and TSCA storage standards but will require

continual maintenance and inspection to ensure that waste containers remain in sound

condition. In respect to PCB wastes, it should be noted that although most PCB wastes will

eventually be incinerated, most will be incinerated after the 1-year storage deadline

applicable to certain PCB wastes (40 CFR 761.65) has passed.
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Stabilized and non-stabilized K-1407-B Pond and 1407-C Pond sludge and contaminated soil

will be stored aboveground in drums at the K-1417 Storage Area. These stabilized sludges are

considered a mixed waste for which disposal options do not exist. In the event that ORGDP is

successful in obtaining a delisting from EPA, the st,Jbilized sludges could then be disposed of

as a low-level radioactive waste, assuming disposal capacity for low-level radioactive wastes

would be available.

The K-1435 Incinerator ash is also considered RCRA mixed waste. Currently Q_GDP plans to

store the ash in one of the RCRA permitted storage areas in the proce_..bu[l, dings, lt is, _ .

ORGDP's intention to request delisting of the ash, preferably in a .no'n'-sblia'if,ied form.,' . ,

Assuming the delisting petition is successful, the sludges, whet h4_r,.'in"a'!non-s01f_fied or

solidified form, would still require disposal in a low-level radioactive'w'as_'e_li$ .go_l site. If the
• P. • •

detisting petition is unsuccessful (perhaps due to leachabte"','_tallics')_,-.there..,. ,. ',.. ..., would be no

presently existing mixed-waste disposal site available, ani:l:"i,ndefJ_ni,testorage would be

: 'i:required. '

i' ", °, , '" ,u,'

Currently ORGDP intends to use the K-1419 _tpation..l_ant only for the solidification of the
,6 o ., '% ',. "

• ,

K-1407'E Pond sludges, and, if required,:_o'r,t, he"K,'l.4OT,B Pond sludges. A recent directive'. %. "% ", '.

issued by EPA discussed a joint EPA:iahClNRG._p.prb'ach. for the aboveground disposal of

solidified mixed wastes (EPA, 1987;I_y,..Tt_us'i.f.(_RGI_'Pis unsuccessful in obtaining a delisting for

the K-1435 Incinerator ash, it is highiy.pioIo'_ble that indefinite operation of the K-1419

fixation facility would beZirequired for s0Ji_ification of the Incinerator ash.
• , , ." '_

." 'D '. ", , .

. , •

• ," "',, '0*' ,"

Ali PCB-containing,vvastes (liquid_'; sludges, soils, etc.) and incinerable hazardous mixed wastes
.*,

will be in¢ nerate_ a_;_e K,1435 Incinerator, according to current plans, lt has been estimated
. , , ,% • ,' ,'

that at J(,as_".5"t.cz7 year_ will be required to incinerate the present inventory of wastes, both in

stora.ge atE_,R_'DI.P._r_Iat the various DOE/ORO facilities. Several assumptions are made' (1)

•si_tHi'fl<ant ir_c.rle,ses in routinely generated incinerable wastes do not occur; (2)significant, .

'" qU.at_ti_ies of cleanup and spill wastes are not generated; (3)incinerator down-time is as

an ti_:ipated; and (4) the _ncinerator complies with TSCA and RCRApermit conditions. In the

event Chat any of these assumptions turns out to be wrong, long-term storage of thesewastes

will continue to be required and increased storage capacity will very likely be required.

Decontamination and decommissioning of the process buildings would also generate a large

though presently non-determinable quantity of mixed and low-level radioactive wastes,

These wastes are likely to be nonincinerable, since they would consist principally of process
=
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equipment and sludges from the K.1420 Decontamination Facility. The quantity of

contaminated process equipment will be dependent on the development of scrap

decontamination levels and promulgation of de minimis levels for radioactivity in scrap metal
i

(see Section 4.1.1.2 discussion on K-770 scrap yard).

The development of scrap decontamination methods and promulgation of d.eeminimis

radioactivity levels in scrap will have an impact on the decommissioning of the process

buildings. The costs of decommissioning will b_ affected by the availability an¢[ costs of scrap
! •l

decontamination methods. This in turn will affect the need for mixed W_SteBnd,, low-level

rad ioacti ve waste disposal faciliti es. "',., .. , .
. • . , E

' iJ • t

,, ,• , ,
4 4 • ,

2. Storaqe container conditions. Leaking and/or deteriorating drum_"'ef,',vvc_;tef_ observed in
q,, . , q •

certain areas resulted in actual or potential releases of was_s,_;o'the en'Vi,.r'o_ment. The Survey _=

team observed the following: ,..,
' '", •' i"¢

q q, , '4
, ,, , ,

• K-792 switchyard' 60 to 70 drums of haz_d_$wa_C_'_TC_i,..., waste oils and unknowns

(potentially containing PCBs),and evad_Ce of le;_.age and/or spillage, The ground was
,=% :.. %% . ". ',_

stained. AS of March 23, 1988, the leaNng"drtams_N_=re removed or overpacked and the

" " 'leakage soaked up. Forty-fou¢: _ S't_l?emathed as of March 24, 1988.
, ,, J, ', o,

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

• K-1200:60 drums, most contain._n.g WaSte organic fluid, were being stored. One drum

was observed to'beleaking and"geveral were in poor condition, Leakage would be

carried by stormwaters"to a.,nearby storm drain.

'., ',. . .''

• K-IOO4-T: Aloproxi._a:t'ely 20drums of unknowns were being stored Several were
, '.. ., .' .,'

.. , r.,., . • *,.m

e "" K-770Y."acd-Scrap Metal Shearer Building' Seven drums of waste oil and antifreeze,

• 'r,_ost in a deteriorated condition, were stored in the vicinity of the Shearer Building., =

B,,hind the Shearer Building adjacent to a loading dock, a pool of approximately 1,893 =

]'ters (500 gallons) of an oil/water mixture was observed. The source of the oil appeared ._

to be a tar_k of hydraulic fluid and trench surrounding the process equipment, which

leads to the pit. This building and area were used in the scrap metal segregation and

size-reduction program by a contractor (see Section 4,1.1.2 discussion on K-770),
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4 1 2 3 Cateqory III

1. Inteclrity testinq of underqround storaqe tanks. The lack of integrity testing of underground

regulated substance tanks could result in the undetected release of hazardous materials to the

soil and/or groundwater• Various USTs at ORGDP contain regulated substances (gasoline,

diesel fuel, chemicals, hexavalent chromium) and are subject to RCRA Section 280

requirements. These requirements presently include initial reporting of existing tanks to

designated state agencies and requirements relating to release reporting and cJeanup. In the

future, EPA will promulgate technical requirements including monitoring,.inte_rity testing,

spill detection, and containment of spills. :i . " "'
,. a 'j q '0

4 • ,

ORGDP has not tested most of the tanks containing regulat,e,d su_,tan',ce_'."::Many.,, . of these

tanks have a high potential to have leaked for reasons incl_i_og.their 'aQe:, lack of corrosion4 ' ' ,, %.

protection, and the _nhanced potential for corrosioq of rh.._al!_..'t .,_ks at ORGDP. The
• ', t oo •

concrete cooling tower basins for RCW, which contain,_exavale_t chromium at a 6-8 parts-

per-million (ppm)concentration, were used !or'_r_;_"_'_ng*'irom 30 to 40 years. They

were not integrity tested and monitoring welI_ h_ve'no_ been installed. Leakages of t_ns of
,.lp° .. ° ...

thousands of gallons per day could have!oc.c_urred.'a_d"h'ave been undetected in the water

balance, due to the large daily throu'ghput oi _;e,._y,_t_m (i,e, hundreds of millions of gallons
° . _ '., " ". 's

' ,. ', *.,_ ,,.

per day) when it was in operation':,,", '.,.,
. . °',

Several steel tanks cont_i'ning, fuels .do Not have any corrosion protection. However, the

underground steel .P.i_ng co.hveyi_g"ihe hexavalent chromium-containing RCW did have

cathodic protecti015'i iq_t'alled vvh_n it was discovered that the operation of gaseous diffusion

plants resu.tted in"gtr_'"groujn_l currents which increased electrolytic corrosion of even coated

undergrO_t_d s,teel tank,_.a'nd pipelines. Thus the potential for leakage from ORGDP fuel tanks
• .' .,'

that did rio.t'bg_'e'_;dt'rosion protection may have been increased.
, , ,

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

"iT_e"need for integrity testing is increased since none of the USTs at OI_GDP have leak

del:_ctiqn devices. Thus, even in cases where corrosion protection has been installed (e.g.,

cathodic protection on RCW pipelines, and K-1414-1, K-1414-2, K-1414-3 fuel tanks), its

effec'civeness has not been evaluated. Cathodic protection devices must be properly installed

and maintained to be effective.
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4.1.2.4 Cateqory IV

1. Waste accumulation areas. Releases of hazardous substances and/or wastes may occur from

WAAs lacking secondary containment and/or impermeable surfaces, The Survey identified the

following problems at WAAs, listed in Table 4-11.

The ORGDP generates wastes atanumber'ofpoints, This results in the need forWAAs for the

temporary accumulation of wastes including hazardous radioactive and mixed.,wastes. RCRA

requirements applicable to WAAs include labeling and removal of w_.ste_'_o permitted

storage areas or treatment and/or disposal facilities within 90 days. The:l_'CR:A,r'equirements

for permitted storage areas of impermeable surfaces and seconc[.ai_('cOr_ainmenii'are not
4 . , .

required for WA_,s. However, since the types of wastes stored may"m.'_l_lde_fadi_active, mixed
0, , e •

and PCB wastes in addition to hazardous wastes, good ma._itQement pr._'_ices would require
, adherence to these requirements for WAAs.

• '. ',.,' ,', *,.
¢' %, " "o'

_, ,

2, Incomplete UST inventory. The preparation an:d,uabmt_(_i%, of "an incomplete inventory of

USTs containing regulated substances may r'e_il.t in".tt_ rele_'ses of hazardous substances to
.a o '. ._ '. .

the soil and/or groundwater from USTs:!tl_'a_,ar'e..'negle_:ed or not properly closed. USTs
. %. ,,

containing regulated substances are, subjet:t"to.RCR_ Section 280 reporting requirements.• " ,. ', ', -,

Regulated substances include ch_m'_cats }i_e(JinS;_ction 101.14 of CERCLA, and petroleum and
. '. %,. '.. ',

substances derived from petroleum(_icj., ga_bline). In addition ORGDP is not in compliance
". '.

with RCRA Section 280¢re1_orting reclui'te'ments which require facilities to report ali existing

USTs tO designated..state age'_¢.ies,l:i_,.l_lay1986.
t' .' ,

'. "% .. .'

The notification ma_, 'by.O'l_<3DPwas incomplete, The Survey found tanks that are not on the
, '. . ° , .'

ORG DP.in,v'e•ntx:)ry,ra£je'4'-8 describes tanks reported by ORGDP, and Table 4-9 describes tanks

not, r.epo'_e_,,bu{:id_tified during the Survey, ORGDP stated that an updated report will be
, , ,

'fii_'d'w!th th_.iSla_te, Finding 4, 1.2,3, 1also discusses USTs,. .,oq q

• .
, , .

3, Unloadinq station K-1420-A flammable waste storaqe tank, Inadequate secondary

containment at the K-1420-A flammable waste tank drum unloading station may result in the

release of flammable liquid wastes. Drums containing flammable liquid wastes are placed on

a steel pan while contents are being pumped into the tank. The Survey team observed that

the lip of the pan had been bent, negating its intended purpose (spill containment). The lip
g

was fi xed on 3/23/88.
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TABLE 4-11 I

WASTE ACCUMULATION AREA OBSERVATIONS
ORGDP - OAK RIDGE, TN

i ,,,,,, i li

Area M ateri al Observati ons
I III

' K-1401 30 drums'waste oil and coolant No containment, permeable surface
i ii i i ii ii

K-1098-E 4 drums waste oil No containment, permeable surface
li liii iii iii

K-770 5 drums antifreeze No containment
iii i iii iiii i iii i i ii ii _. __

Shearer Building 2 drums waste oil, pit containing 500 No containment, PerJT_ea_esurface,
K-770 Area gallons is of oil/water mixture stained soils ' ...... ' " :,

°''4 _,
I II I --

K-Bg2-H 25 drums waste oil/sludge in three No c0ntainmen_, permeables_'raCace,
areas stained soil_'.. % ,' '

". T i _.l I

K-1004-T 20 drums unknowns No cor_tainment_.6'r, gani_: _-dor
I I I wT . ' __, iiji ,

K-1200 60 drums waste organic fluid ...N°co#,_inl_emt,,,,'. storm drain nearbyiiiii i ii _- ''' t ''" . '_

K-792 Switch- 60 to 70 drums waste oil, PCBs, "NO_¢onta'i,n_lent_semi-permeable

yard hazardous waste and unknowns .... . su_f_¢e, sPil,[_and stains, storm drain
".. '1.r_af'by'a_ of 3123188, leaks and spills

'"" '_:lear_ed'_Jp;44 drums remain as of

•., ,3D,od88' ' . %'--':" ' ' I

K-i004 Approlimately 40 dr_ms, a_icl_,i"., ',,'!:Leaky roof, drums in water; after

Laboratory bases, organics, and:'.,rad...wa,st_",,.,',,,; .,".,, rain, water can. exceed capacity of,. ,, WAA containment
, ', ,,
' i m,. I

K-1414 25 drums waste oil; 6 'pallets:lead No containmentJ batteri e_,',. .,
'| Ii i i1_ i ii

K-633 400.-.gallon W_s,te oit'_k outside Tank dike half full of oil
K.-63'3

r [l_ i

' t

Source' DOE Survey t_m". ,,",,,'
• "' o.. ° ',%1, ° ," ,'°

Note: The=lf0'ov.eljst is no:tl'htended to be comprehensive.

, ,' ,, , ' . i"'%,
, .

, , , , 0

. _i

4-57



4, Radioactive waste labelinq, The lack of unique identification labels for low-level radioactive

waste drums could result in mishandling such wastes, Low-level radioactive waste drums as

well as nonradioactive waste drums are boldly labeled "NON.HAZARDOUS" on green labels

Only upon close inspection of the low-level radioactive waste drum labels is it possible to

determine than the wa_*., s radioactively contaminated,
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4.2 Toxic and Chemical Materials

4.2.1 Toxic Substance Management

lt is the stated policy of the ORGDP management to "effectively manage the procurement,

transportation, storage, use, and disposJt of ali hazardous materials to adequately protect, plant

personnel, the public, and the environment from hazards associated wroth such materials"

(MMES, 1987c). lt is the Hazardous Materials Coordinator's (HMC's) responsibility, to direct and
• bI

coordinate this program "ome of the HMC's major functions include: .,".... . •
,

• Providing training, guidance, information, and assistance,concerning man aijement of
" °.. o.' .=' o

. T ,_o,.,

=- hazardo_._ substances. ".. ,. *...

- _,/" ". ,-- ,o 0,

• •. °w'

= • Conducti ng audits of the hazardous substance mai,lagem'e,!t'p_qgram._ .i..i
• Evaluating the hazardous properties o,_.mateFi:_l_.ih',us_at the facility and maintaining

the hazardous materials list. ,,.,. ," ",'i'.',..,.,.i""."i_:, "'"
% o, .,,

. '". °'.o

• Developing and implementing. _. writt.e'n, hazard communication program that is

il I
available to ali interested pa/ties....."."".. _.

• •

¢

• Providing criteria ancl trainin_j for labeling and other types of warning in accordance
r '*'_

_ with Federa[.regulatio.n'_, .."..,',, .

, .. • j°

• Obtainrng ma_eriat'isafety data sheets (MSDSs) for ali hazardous materials used at the
• " " ', "4,' o'

p_ant, ma_ntainini_ a file, ancl making these accessible to ali employees.
o.

.. ° -

..' ,. ,,

,. ,+'" ,, _ewew_g purchase requisitions for ali materials to assess hazards and quantities
..

' .: purchased•

• Coord_nattng the hazard rating process and providing the information to users.

' The HMC has approximately 6,200 MSDSs on file and cooperates w_th the corresponding HMCs at the

Oak Ridge X-10 and Y.12 facilities.



4.2,2 Toxic Chemical Use and Storag6

Many toxicsubstancesare inuse atORGDP. However, most ofthesesubstancesareused inrelatively

small quantities (e.g., laboratory reagents) and this discussion will be concerned prirnar_ly w_th

materials used in appreciable quantities.

4.2.2.1 Bulk Liquid Chemicals and Fuels Storaqe
.q

. _,

Several hazardous materials are stored in large quantities in aboveground stoi_g_t'anks at many
• "., ,,

locationsthroughout the plant.The major liquidsubstancesin storageinclu'd_,fueloH,"_ubricating
' ,j ", . ', , .

oil, hydrochloric acid, nitric acid, sulfuric acid, PCBs,plating solution, po tassium _.ydroxide'_solutions,
,

sodium hydroxide solutions, trisodium phosphate solution, and 1,.:L_l.tric_loroetFia'_ (see Table 4.
," •.• , ,

' 4" . '' '. ",

12).The Survey team visuallyinspectedmoss.of thesetanks forleaks,.,_econda_ containment, and

appropriate labeling. The majority of these storage f_cilities..w_re in," compliance with the

regulations and good industrial practice, but six sites were, deficient d"u_,to, leaks and/or inadequate
secondary containment. The specific hazardous.m, aten_l,_ank ._d the problems observed are

discussed in Finding 4,2.6.4,1. ..... ;',i :.i.,. , '.'ii''''_'"'-,., "• °'"'... ,, '

4.2,2.2 Small-Quantity Liquid Chem.ical-st_a.cfeAil_as

• '... ..

.. , ,J

Some hazardous materials are,stored in moderate quantities at or near the sites in which they are

used. Generally, these subs:;anCe_are stored, in quantities of 55 gallons or less. The Survey identified
• . ,. , ,," .,

three areas that con.tai_ed 55-gal_d_""drums of solvents that lacked adequate secondary

containment, corroded 'Qru_$;' or _ea_ing drums. The type of substance, the storage sites, and the

problem observed2aFe disc-u_sect!,n"Finding 4.2.6.4.1.
,- , ,.• . .

4.z3 poiy';ri aa aiph, yl,
. . ,.

,

, q•

.,

Thereare,many sources of PCBsand PCB-contamir_ated materials at ORGDP Martin Marietta Energy

Systems' looticy _sto remove from service ali PCB items regulated by Federal and state laws by the end

of 1988 (MMES, _ndatedd). Although strict adherence to this policy may not be possible at every

facility,_tasthe corporation'sgoal to phase out PCBs tothe maximum extentpracticableas rapidlyas

poss,ble.

Since a permanent shutdown of some ORGDP facilities has been announced, a plan to deal w_th the

PCBs present in the operations area has been developed (McCuiloughetal., 1988). The elimination

u
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TABLE 4.12

MAJOR ABOVEGROUND STORAGE TANKS
" ORGDP- OAK RIDGE, TN

i iii

- Hazardous Material* Quantity Location
(gallons)

[ III I I,

Sulfuric Acid 1,000 K-892
15,000 K-894
3,500 K-1407.._

K. 14[cJ"
12,000 K-'I SO_"

ii iii iii i -_ **

Hydrochloric Acid 10,000 ' K_892-Q' ,. ",,
32,300 . ' i'.' ' k:-'!1401 ','"
10,000 " '"., .'k"_40.4

!* ,-,.. ' o

,,
•'" ' ""._..14201,450 ,. ,'., .

NitricA 1,450.-. " ' , "" ,.. K-1420
¢ °

i i i i Ii i II i i

. ..,. ' "'., ,'_,, K-1401Sodium Hydroxide Solution 4,200 '.
- .... ' K-1420"s00 •

'I
i i iii i i II ' "I "'°1! II!III i

Tri so¢lium Phosphate Sol uti on ",""4,000"".. K- 1401
,_ . • .

i _ _ ' i I , "I ' .....

_'luminum Sulfate Solution " " 6;000 " K-1515
,. ' % '. . .

I i i I Iiii i i lr iii ii

Nickel Sulfate Solution . ' ,,. ,. ' '5,00 K-1420

Plating Solution ' 5,300 K-1420
.ii i i i

1 1 1-Trichloroethane "" 8,000 K-1401, , ,, . '_, ,

, L.. " 10,000 K'1404
'.. ,_.

.' I.p " ii

= Fuel Oil .,. ...,." 600,000 West of K.1 501
,., . 15,000 West of K.1501,. r, ' "l ' •

Ii , I . i i i

Lubrlcatl .ng,Oil " .i_,:"" ,,'"',',':' Two 15,000 South of K-1407-8
III i _ II1' . r' IIII

OCB T.al::l-Chancjer.oii .. sx 4,000 Switchyards
IIi

• '-' .r,

- Hydrauli¢.Fl_.ici' ._i.." 500 K-770
" I I I'1

, _;lineralOil .,' 2x4,000 K-731
- - ii ii i

= Oil': 500 K-633
ii ,-,,--,

Source' AdaDtecl from SPCCPlan (MMES, 1988d)

" PCB Storage _snot included.

Note' The above list _snot _ntended to be comDrehensive.

-2
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or reduction of the PCB hazard requires a detailed knowledge of the PCB concentration in each piece

of equipment in the areas of the plant that will be permanently shut down. In addition, the uranium

content must be known. Thus, a sampling and analysis plan has been designed to obtain the

necessary data. The data base will also include an inventory of ali electrical equipment with

descriptions and locations, Table 4.13and Figure 4-5 present the essential features of the sampling

and analysis program. Table 4-13 lists the samples required at each location and Figure 4-5 presents

a schematic diagram of the analytical approach and disposition of the PCB items.
,4

The transformer coolant containing PCBs in the concentration range of 50 to 2,_00 pa_s per million

(ppm) will be treated by one of the commercial processes available that d.estteys tl_e #.(:_ molecule

and allows the resultant fluid to be recycled back to the transformer (M'C'G_ilo_cJ_, 1988)',"A process, ,

that uses sodium metal to remove the chlorine atoms from the PCB,mole"cJ_,'.wasde'rnonstrated on
' .% ',,, %,

the coolant from a PCB transformer at ORGDP. The treated fluid"J_ed, a,P.CB c¢)m,'centration of 3 ppm

and was returned to the transformer. The treatment process result_:l,ir{'_'_'production of a waste

sludge, which was disposed of by the vendor at a hazardous wa_e fa_i}i!ty, Field tests by the vendor

have shown that this process is not economical at PCBc0'nc_ntr_,or_greater than 2,600 10pm.

4.2.3.1 PCBSources ... • _..,. ..,
i ',. • ' "

• , , ',. w

¢, , . , .,...i L '1
, ..

The major sources of PCBs in use or' in'.storage for potential use are presented in Table4-14
• '. . '.

(Haymore, 1987b). The largest source of"P,_s, ai this facility is the coolant fluid in the 120PCB
¢ ., •

transformers and the 9,656,capadtors. Th.e_,eitems are located in the process and support buildings,
.... ,. ,J, D , , , .

as well as in the electricalsvvitchyards:.,.Tb_specific locations are listed in Table 4-14.

, . . o .

Since the proce_s2.buidin_,are',._ot currently in operation, 80of the PCB transformers and the

capacitors haveibeert,:_laced"On a standby status. The U.S. Environm'ental Protection Agency (EPA-

Region J.V_)_as ad_s.ed t.l_" DOE/ORO that these PCB items are not considered to be in storage for
• ,,

dis_'[, b.ut,'are ori.a'standby status for reuse or resale until DOE decides on the future use of the

facilityifCiennlson, 1987). Storage for disposal would trigger the maximum 1-year holding period

specified in i}_e TSCA regulations for PCBwastes.

In addition to the PCB sou,:es listed in Table4-14, PCBs are contaaned in 158PCB-contaminated

transformers and in PCB-containing wastes (liquids and solids). The PCB-containing wastes are

discussed in more detail in Sections 4.1.1.1 and 4.2.3.3.

4-62



TABLE 4-13

PERMANENT SHUTDOWN
PCBSAMPLING AND ANALYSIS PROGRAM

ORGDP-OAK RIDGE, TN
IIII ii i •

Location/Electrical Equipment Number of *
" Samples

II I ,

K-33 Process Transformers 109
i i i

K-2S Cathodic Protection Transformers 32 '!'.
._.

K-709 Switchyard Spare Equipment 53 .,","., ',i i i i_

q , .. --- .q '%

ORGDP Plant Distribution System Equipment ..' '-,. ",,
• ', t '

K-633 ,,"8"" ,, ' "'
K-702, 704, 707 1Qf'". ' "' ,
K-801,862,892 "',. 32 ".,,'", '" "'
K-IOO4-L ' "" "',2 ,".

". ". ' 'v'

K-1037 ., 2.3.,,..
K'1131 ,''' .... ,'",. ', ,:'16"
K-1301 1303 ,..,... " " "7"..

K-1401, 1405, 1410 ' "--",. "'104,,.

K-31 & K-33 Switchyards "" " "'i " ' ..;' 135¢ , o '%

K-27 Switchyard -, ": "'., , 16
- 1"i]l "'l "1 ' "" ii
TOTAL , " " "._ .., ". :. ",. '., '., 453

iii I _1| .. i IL ' , I . 'l_" --_

Source: McCullough ef.:at:, lcj88i.," ' ",
- ,

" "' ,l'" '

• Includes 10% blanks '
¢i ' .• i.

• ,h
j' '1

• .
' o', w' ..o

. ., ,,,

'..%,,". ,,'_i b

= " • '' • ' , l,. r .,'.' , ,'
. . , ,,• , .

_ • , '4'

• . .' o,

•, , .. ",,

,

. .. . "..
, ,

q 1 . ,p,

'i
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TABLE 4.14

MAJOR SOURCES OF PCBs
ORGDP- OAK RIDGE, TN

I i , i

Source Status Location

II I i

130PCB Transformers In-Use K-731, K-7gl, K-862, K-1037,
K-1131, K-1301, K-1401, Y.12

I i i

--.... lg PCBTransformers" Spares K-709, K-902-5, K-go,2-8,,iiiii i I I I

80 PCBTransformers Standby K-g02-1, K-g02-6, K-g0:_-7,,..,
K'902-8 "'" "' _ "' ' " "4

- g,656 PCBCapacitors Irl Service or in K-27, K-29, K-.3._;k:_j3 -':/._:/'
Standby ,., ,. ,...

ii i ii iii . _ j.,., , , . - I ,$

2 Storage Tanks (10,000 gal) Storage Kogo,2.?., ..,, '.',,..,. "" -_

-- j,,,

Source: Haymore, lgB7b ' '" " ',

" g of the spares are empty of coolant fluid,,.., ., '.,. ".
4 j, .

• ' "',%;

' L %
% ",. ', j

', . "*', • .. w
t

• ,

c', %, • ' ° ' ' '_

' %
,

• , ,

• . '..'P"'. v

¢ I , .'

• , , , -' ,, .

, ,' . °'. "r" ,"
• , .

'. . ,"

-- , . " , , .," , "'. I_*
, ,.

, , ,, .. ,

• - .,._•.. ._'-..

,' .'''° ' i%,.

L

, .



4.2.3,2 Recordkeepincl

The 1986annual PCB Inventory (Haymore, 1987b) reports the total weight of PCBs _n the PCB

transformers, the capacitors, and fluid in storage for reuse as 1,088,877 kilograms

(2,400,538 pounds). However, this weight is not correct as it was calculated by treating ali coolant

fluids present in the electrical equipment as consisting of PEBs, whereas the concentration of PCBs

for the 30 PCB transformers still in use ranges from 503 to 2,460 ppm, which is a small fraction of the

total fluid. The PCB annual report, a requirement of the TSCA regulations (44_,.CFRPart761),
i

specifically requires reporting "total number of PCB transformers and total WC,l..'_h.t:ir:tktlograms of

any PCBs contained in the transformers" (see Finding 4,2.6,4,3), ., "' "',"',,,.. .
. • , , q •

, 4 , .

S_.ven PCB transformers that were in outdoor storage at the Powerhouse S'w!t_,'[4y'ard:(K-70£j are not
, ,' ' %.

listed in the annual inventory report. These transformers are"identi'fied i'n"_'able4-15, and they
", ' '.j • ,.

'. ',% ,.' . --

appear to be intended for disposal (see Finding 4,2,6.2,2), ,:_,.,, ,:., ",'i:"
, ,.

, , . ,

¢ .. ..o , _,

Quarterly inspection of PCB transformers is also require'cLSy the".T$CA regulations. ORGDP conducts
• '°° °. °'., - ._

daily inspections of transformers in some areas, J_ut thti_e are.Pmt always documented. However, the, _ ", , -, ,. , ,

mandated inspections have been reported _s requ[re4:_lb_/'t_h_regulations.
o

• . % • , ', ", '1
t' ., ', '. ' , Q %"

4.2,3,3 Storaqe of PCBWastes

.. '_
¢' ,

Large quantities of liquid ands_lid PCB wastes are stored at ORGDP. Most of these wastes will be
,,. e

disposed of by incinerati_h' utiliz_'g.,the"new TSCA Incinerator (K-1435) The major PCB waste

storage areas Jnc ude'tl_e foil oWing'• . . •
. - . .. ,.

. . .. = .. .'

"•.. -.. ". '%=....."

• .K-306-;' .._CB/Haz'ardous Waste Drum Storage Area - This facll ty is located in the west
.,

' i.' wincj'of"th'eL"'K.25 buildi,ng and consists of a 3,200-square-foot area used to store.

,. ,: ..,.,_adioac_vely contaminated PCB materials prior to disposal at the K-1435 TSCA
,:' Incinerator,

• K-306 23-A Hazardous Waste Storage-This facility is also _n the K-25 building and is

used for storage of hazardous wastes and PCB-contamanated soils a_d sludges. The =

permitted capacity is ---3,000 drums,

w



TABLEs

PROBLEMS WITH PCR TRANSFORMERS
ORGDP- OAK RIDGE, TN

iiiiii-- ni ii i I,I

Transformer Identification Observation Location

I I lhr I II

Transformer B-700-A-38 Leaks; paoer litter on floor K-33
i i

Transformer B.71 P8 Leak Ko33
I i

Transformer 314 Leak; gravel stained K-792 .',
ii i t I......

Transformer K892-EN-13 Improper storage; not _nPCB inventory K-709 ' ".
iiiiii i ' • .

|,|, ,*

,Transformer 226789 Improper storage; not .n PCBinventory t#,,7.09"", ",.-- ..

-- i i i i1" I T '1
• ° •

Transformer 3411334 Improper storage; not in PCBinventory' ," K-7.()9
-- iii , , .h -,

i I

"   709""
Transformer 4929801 Improper storage; not in PCB inventory ", "'-- iiii i *" "• , ' '

| II

Transformer 2668922 ,, Improper storage; not ,n PCB inv!_tO, r,y,'.,. K-7_9iii1' ii

Transformer 2668941 lmproper storage; not in _::_g inven.t K-709
-- i i ' .... :., • '

/ren_rormer

,,,, (no number plate) Improper storage; not:.i_.PC_'rdv_,tory K-709

I lll I I t kl ' ", I, * ",

Transformer 92PC No PCB ,abeh(Concentl, ati0'n. _,10 ppm) K-27 Switchyard
iiiii i II I '_ *, '1| e i iiiiii ii

'. % %, ".. _°

Transformer g 1PA No PCB t._t:_l. (¢.o_,_.entratJ_n 943 opm) K-27 Switchyard
. _. i . r n i

- . .'.,. ' ", I

Transformer 91P8 No P_ll.label ((o_:erlt'ration 518 ppm) K-27 Switchyard
III I , , _ II

Transformer A1 No PCBf.a'bel (c_'c,,entra_ on 599 ppm) K-862 Pumphouse.... "' '" |111

Transformer B2 ' ' No PCB labe_'(concentratlon 621ppm) K-1037.B
li :-'

•.., o '- Transformer D2 ." ." . .t bel (concentratio 687 ppm) K-1037.D
I" • I'* ii *t * Iii i _*

III

Transformer D3 ", .'.,.,,..,.".','."" .NOPCB label (concentration 524 ppm) K-1037-D
I , I . ii ii _

Transformer.D4.. . . "' .i"'.,.","."i No PCB label (concentration 546 pom) K-1037-D
I 1 I II1,.

- Transforrhet:.79.3&8'48 " No PCB label (concentration 618 loom) K-709 Powerhouse, . .. .,,
in I'1*.,.

so 4' DoE
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• K-1425 Waste Oil/HazardousWastes/PCB Storage Area- This facility is ocated on the

east side of ORGDP and consists of a container storage building with a 2,000-square-

foot storage area, a container staging area, and four 22,500-gallon storage tanks.

These wastes will eventually be disposed of at the K-1435 TSr_&Incinerator.

• K-726 PCB Waste Drum Storage Area- This building hasa 35 by 75 foot storage area

with a capacity of -.-500 drums. At the time of the Survey, the 363 drums in storage

contained PCBcapacitors, light bai iasts, PCB-contaminated soil and ke_0'_ene.
' ' ++,

• K-1435 TSC.A Incinerator Tank Farm - Five of 17 storage tanks"i_ this b.u11,dingwere

being used to store various PCB liquid wastes prior to incin+r_tio.m.,! There is'also a PCB :

drum storage area in this building. , .

+ _ i_ . . ''. I%. ". _°,

Storage of PCB wastes for disposal is mandated by the regOLation_.'tO.b'e"i_"a designated area and

must satisfy specific criteria to prevent or minimize a,r.elease"_f. PCBs',,to the environment. Some

problems were noted by the Survey team concer_.ng 't_2imlor,'ot:_r storage of PCB materials and =

deficiencies in a storage area. See Findings 4.2.6.4. t+a'r,,d4.2+6,4.4 for details. More information on* o0 ,, "., ', ,

the storage and management of PCB was1:e+,!S pr.e_" r_,tea_ 'rt',$0ect.ion4, I, I,
,, ,++g, , ° ', ', ',, . .

,; '. .. ++... ; .,.

4.2.3.4 Soills and Cleanups , '.

' * ' "',' '° 'b
¢+ .

The Environmental Management.Department'('EMD) has prepared the Oak Ridge Gaseous Diffusion, + d* =

Plant Spill Prevention Co+ntrol 'ar_.,.C}_'ntermeasure Plans for Oil, Hazardous Materials, and•, + •
,% - ,

Hazardous Waste tha't_ i'ncl_de_ procedures for PCB releases and cleanups (MMES, 1988d). This plan
-, %. •,' ,- •,

was updated in Debruary"l.O_8 ali_d'was prepared in accordance with the requirements of 40 CFR Part.' • " + '. °,w' .'

112 using goodeng,._eerin_,practices. The plan provides plant personnel with the information• . _ .

, +r' s-.., ",.+

require_t in.the eve/_t ofa,spill. For example, the locations, physical state, and quantities of PCB items
-' . ,

arepre_enied along_with a step-wise procedure to follow in the event of a spill. In addition, the
• . . ,

Iocatidns" ofspare drums and sorbent material to contain and clean up a spill are presented.
,.

During an nspectJon of PCB- and PCB.contaminated transformers, the DOE Survey team observed

some leaking transformers and evidence of past leaks (see Finding 4.2,6,2,1 for details),
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4,2.4 Asbestos

4.2.4.1 Back qround

Asbestos has been extensively used at ORGDP in bu;Iding construction macerials (transite), for heat,,

insulation (steam pipes, heating ducts, boilers, tanks, etc.), in some cooling towers (Munter's Fill), in
.'

the cascade process buildings, and for other miscellaneous applications. A list of ORGDP facilities

that contain asbestos includes 264 buildings in the plant (ORGDP, undated). Some_fthe buildings
. .,

were placed on this list because they have vinyl asbestos floor tile. Current,0Tant:l_licy controls

inventory additions of asbestos and asbestos-containing material (ACM)'by requi_:ing written

justification with Division Manager/Director approval. Ali ACM mus_,"be' pr0perly lalodied when
°'.°% .,' _' _. ,,

,'',, .. J

received from the vendor. ". _ ,,', • •
.e. " %t.

f _'. '. , .

, '. . j ,,

The stated philosophy of the plant's management is that Rx.posure;'t_,_ii'rl:_rne asbestos fibers be

maintained at or reduced to the lowest practical level usi_'g, cody'_,ntional control techniques

MMES, 1985c), The Industrial Hygiene Departm, ilnt (J_p)._as",t.he responsibility to interpret
',_ % ", %. " . ,_

; regulations and ensure compliance with applicabJe Federal st_e, and corporate standards, The lHD

perfc'ms inspections, conducts air monitori.,ng, of.w_.._ a_e:a_0helps to identify the presence of friable

asbestos, maintains appropriate record.s, _o.n_,;ie_, 'q_aGerly reports on the quantity of asbestos

removed, and reports this informationt0".the"EM,D. If morethan 15 square meters of asbestosis
• ', . ,

removed, the EMD must notify the DOE/ORb=.". " "'.
¢ , w'
,,

4.2.4,2 Removal ,. " i
• , i .

, , .

Removal of asbestBSandA_.M.i_'i_Jenerally done by plant personnel. Employees approved to work

with asbestos.n_st have received training in the prope r procedures for working with asbestos, must

be designated as a'.resPit_or wearer, and must be a participant in a medical surveillance program,

Four_ef_'emlSIoyees._ave received the EPA training course and are qualified to work on asbestos
• . . ,

removat:'w, ojects. Also, the National Asbestos Council's 1-day course is presented annually, and

videotape's a?e available to supplement the EPA course, The lHD maintains a list of persons qualified

to work w_th asbestos.

Asbestos and ACM are significant problems in the permanent shutdown of some facilities at the

ORGDP because friable asbestos is present in the process buildings and major tie-lines between

facilities, The Survey team observed extensive areas in Building K-25 where asbestos and ACM were

in an advanced state of deterioration. The gaseous diffusion process has been shut down for some
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time and many sections of this facility are closed and posted with warning signs, However, some

areas of this complex are being used for storage of wastes and other materials, The friable condition
_

of the asbestos in the facilities that have been shut down is largely due to the age of the buildings,

extremes of heat and cold, humidity and water damage, and lack of maintenance (trump et

al., 1988).

The Survey team also found friable asbestos in the steam tie-lines between the K-2S and

K-27 facilities (see Finding 4.2.6.4,2). Someof the asbestos had fallen to the groun_t"_n at least one
'+ ,+

area. The deterioration of asbestos in outdoor facilities is due to the action of c_tao_ly fluctuating". ++ ,,.

temperatures, wind, ice, rain, and a lack of maintenance. For example, wben.t,he ti_-_'/_,s were in
'" J+'_ t " '

service they were heated and were able to repel rain and ice. The sectior_s.'Gf the/' tie-line's';r.'hat have
' '. '% +,' , o_ ,o

friable asbestos have been enclosed in plastic material until the asbestc/s'ca'n b'e-_Qmoved. The
,,' '4 , ' " '',%

removal project was scheduled to be started in May 1988 (Haymor'e,+:l'988),. '.,',
'j, "+ ', ' .

• '. '%, ++"., ii,.

The results of a feasibility study on the permanent shutcLown 6f.{he diff_r_ion facilities were reported

in March 1988. This study has identified friable asbestos'_t_s an_th_,highest priority removal areas.
, "'. , '. '+% '" .

The ORGDP staff plans to remove approxima_ly _30+000.._euare feet of friable asbestos from
'. ",, '., *, ', ,

inactive areas of the plant and encase 41 000 scliJar,'_,feet _f,asbestos on the tie lines that will remain.s, I
i

active. Table 4-16 lists these friable asb.est_ si,te_ &r_d.'t_e quantity to be removed at each location.
i' '+, .. ,.,., L %'

The highest priority sites contain about"267,,000.s_are feet of friable asbestos and are scheduled to

be removed first. Table 4-17 lists these first' #r)'erity'sites+ and the quantities present at each location,
¢'

Additional information is presert{eql, in 5ect[en 3'.1.2.
. p , ,' "o'.,+ +, , , ,, ,'

+, o

f' . +

4.2.4.3 Dis.Posa[ • +., ...,. .

Ali asbestos-I_eailng'Wastes(e;g., scraps, debris, contaminated clothing, etc.) are placed in double
o,

' .,.+

plastic bags, {abeie_i 'ar_d-'promptly removed from the work area. This waste is disposed of in a
". . ,

landj:il[,a+t the:Oak R'rd'geY-12 facility. The Y-12 Centrslized Sanitary Landfill II has been permitted by

the Tei_n'e_see Department of Health and Environment (TDHE) for the disposal of nonradioactive

asbestos. ,
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TABLE 4.16
I

FRIABLEASBESTOS SITES
ORGDP- OAK RIDGE, TN

i

i i i i ii

Facility Quantity (square feet)
I IIR I II

K-25 115,000

K-27 14,000
]l I i

K-29 6,000 ,,';,,
i Di

K-31 41,000 ",
Ii II I i. -

-- K-33 27,000 ,::i£' ' " '" "".
Ii II ,' i' q e *#

Electrical Systems 19,000 ,' ':
iiii i ii I ' _ /

", • e

Tie Lines 152,000. "

: K-413 , ,,
I ' ', _ , i o. 'z

- K-631 ':.',"'32,00(),. ""
iiiii _... I i " "_t i

K-633 ': ..... -.'.6,(:)1_0
i . i I

0 _

':'",. ' ",.lo:00"6K-1131 ' " ,
II I I II I1"1 I I I

, , ,. .. "1

K-1423 ', "" '. "2,000•. ', °%

i,. , il % i "1 , I

Other , , .. ,. 20,000• '2

_ !1 .... I ' ' a
• , '. ,

TOTAL • ',,. 450,000
°, ',i . . . ....

Source: ,Adapted from Cr4Jmp et al., 1988
', _.

• , . ,'

Nc_te.i':'Does _t.i_c.ru'de transite, shingles, or tower fill;

_n,ct'ude.s,._l,00O.gq'uare feet on lines which will remain

ac;ti_c:,.," ,..:,, ,, , ,

• . • ,lr
, ,, ,

I

i

• • °, .
° ..-°., ,,_

o..
, ,, '.

. ,,

, • ',

, Ii
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TABLE 4.17

FIRSTPRIORITY ASBESTOS REMOVAL AREAS
ORGDP. OAK RIDGE, TN

II i I 1 iiiii i

Quantity
Facility (square feet)

I I I I

Tie Lines K-2S/K-27/K-631 36,000
II I I i iiiii iii Iii I

K-25 Pipe gallery- Steam Red. Star. (49) 5,000

K-27 Pipe gallery 3,000 ;,

K-633 Compressor testing building 6,000 ..... , '.,.
.,0,

i ii . ,iii • ',

K-27 Remainder of building .._O,,0b'0 "' .,',
I i ....

K-2S Remainder of building 8_180_._.':. ,,

K-701 Boiler house ,."!,:.,,".,, 2,00(}'_.,, , o, • ,i i i i| ii

,,,,ii ;I ....

' ':i '2,67,000
TOTAL ' '

-- |, i ...,,.. , • ,,

,t , ' ,,, '_
_' ",. , ., ,. ,

i

Source Adapted from Crump et al,., _9,88'...'...
:,-,,, ...,..,.,. .... ',,

Note' Lower priority areas =. l_l_000,_'q_are feet
.',,,,, ., % ,

°
,°

• %,. _ '.. ,

.'. '., ,.' ,
• , . .

¢i ' '"'

, ,* ' ',, .' _

, " _ .,%, "i°, o''
, o

• , • t .
,o , ,o

, ',° , ,', o
. o,¢. ,, _-

o ,
• ,

1 • .
, , ,

• ,

, ° . ,,

i 11 ,, ,• . ,

,. ,

r
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f

4.2.5 Pesticides

_ 42.5.1 Backqround

ORGDP uses a variety Gf herbicides, algicides, insecticides, and rodenticides to control and/or

eliminate pests. The insect and rodent control program is managed by the Janitorial Department

and is concerned with tr_:_ting cafeterias, offices, and changehouses to control pests• An outside

contractor is sometimes used for the application of insecticides in food handling a_s. The control
'_,

of vegetation around railroad tracks, _witchyards, security fences, and gravel._feas is managed by"'.,.

- the Roads and Grounds (R&G) Department. The R&G Department is also resp_..nsible for _r,eating the
' ,J • i .

" ponds throughout the facility for the control of algae. '" "
- , , f.... ' o..

°.°'',% "',,,P',,

The Federal Insecticide, Fungicide, and Rodenticlde Act (FIFRA) i11_.'ires,that _;u_rvisors involved in
- ", ', i ' ,.

the application of pesticides be certified by the State of Tof_essee,",OR'GOJ_has two supervisors in

the R&G Department and one in the Janitorial Depa_.ent'.that ha_.e been certified. Also, the
, , '._ _,, :'_'. ,.

personnel involved in the applicati on of pestlclde,.,_,cew, e. t'r._nl.,ng;.through a course taug ht at theUniversity of Tennessee. :.i'... ; " .'."-.,...'."'.''_:,
,' ,, "" %.. %'. ='•, "o

Necessary precautions are taken to. en_vre, that..'adl pesticides are applied in a safe and
: •... ..,',.'. ..,

¢fwironmentally acceptable manner..For e_.ample, employees are required to wear safety, •
"o"

= equipment during application_ herbicides al'e not applied during _nappropriate weather conditions,

and application of pesticide s i_ g_erally .cotnducted during the second shift when fewer workers are
• A. _

atthe facility, i.' ",' ' ,." i.'
,=.,, '. ., • .

4.2.5.2 PRstir_ide InVe.r_,on_'a'ndStoraqe Facilities

= The pe sticrftes c_rfently"_ed at the plant are shown on Table 4-18 (Tharpe, 1988). Pramitol is used in

the, ra_ges_,'r_antit_-_,,650 pounds per year); it is a nonselective herbicide that controls most annual

and mlnyperennial broadleaf weeds and grasses, generally for a full season or longer. Roundup is

also used in.appreciable cluantlt_es to control grass and weeds, as well as many tree and woody brush

species•

Pesticides are stored at two Iocat=ons. Bu_ldingK-1025-8 contains the herbicides and those

,nsect_cides used to control soil and plant insects. The bu_lding was clean w_th the pest_c_desneatly

arranged on separate pallets. The small building is diked to prov=de secondary containment, is

properly labeled, and is kept locked with acce_,s only by authorized personnel from the R&G
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TABLE 4.18

PESTICIDE INVENTORY
ORGDP- OAK RIDGE, TN

-- i ii

Insecticidesand Quantityon Hand Estimated4th
Rodenticides (March 1988) QuarterUsage

I

Bolt InsectSpra_/ -0- --3 _allons

-Bolt Aerosol for Flying Bugs 23 cans 25 cans
-Bolt Liquid Airborne '0- 25 gallons

B-_oltLiquid Crawlin_ -0- 30 quarts ,:!
Bolt Liquid-PSS0 25 gallons 1quart .... _"

Bolt Liquid - R-3000 1gallons "':1 "'''
i i I '*,

Bolt L,i,quid- P-3610 -0- , ,.,,_,cl0e,,,iS
Bolt Liquid Water Based 25 gallons , "...,'-5,grall_,s

_otdkill 47 cans ' ,,. "l,,ca'n' :" ,'"
| , ° i ii

Crawlkill 5 cans 'i' /'_": ,. 12 canb,.
'11 , -

Diazinon 4E -0- %,.' ...t.gallons
I I |- .,

Malathion -0- ' " " 3"cj,. ,:. . ,' allons

Rodent Cake 45 =Ruaut_ds""T""'-; "..=,",13 pounds
ULD BP 300 Insecticide 3,1quq_F ....'" 2quartsu '!1) IIII

o

°,. '!% , ", ',o,
• . °

'- % f. , '_
, '.% ',

__ , . ,, " % '' "llJl jill I ..........

-. Quamity op Hand Estimated 4rh
Herbicides and Algicide,".. "..i(M."&rcln'i 988) Quarter Usage

- ,

I

_Round-up 3.2gallo'n (16- 2 gallon 43 gallons =

,;'..., c8_.) '0
Aqua, thoI-K" ... ' i"'.,. "_1 c_allons " "I I1| '" I

Hyvar" ." .' 40 gallon (2 - 20 gallon -0-

• ,_ drums)' I Iii L ' i ii

Pramitot*.. ","..." .,.":o 1200 pounds (bagged - **
. '". ..'", '".'" qranular)

• I" ' I 'II "II' ' • , i

, ,o • ,

SoUrce_..:Tharpe, 1988
• ,

. " " * _'Hie,se materials have been on hand for several years and none have
' ' ., been ordered to add to quantitiesinthe pastcouple of years.These

', factors explain why records reflect no P.O. or stores activity,
• - lg87 annual usagewas ~ 4,650 pounds.
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Department. The JanitorialDepartment maintains a supply of insecticidesand rodentic_desin

BuildingK-1407. These are kept in low-volume containersin four largecupboards, which were

lockedand appropriatelylabeled Abs(_rbentmaterialiskept atboth locationsto rapidlycleanup

spills.

The R&G Department personnel use a site at the Classified Burial Ground as a pesticide mixing area,

This is an uncovered soil area without any secondary containment. Spills in this area, if any, would be

limited to approximately 2 gallons of a pesticide, since the herbicides are mixed directly in the tank

of the sprayer equipment. A typical mixture was stated to be 2 gallons of pesticides to".150 gallons of

water.
,' ,J • , ', 'i

,' t' * ,

4.2,5.3 Disposal Practices -. ,
.s, ,% •

,+" i',, ',. '., ",.
'.. •g'

Empty plastic or glass containers are triple-rinsed and the rins_ter.-is"tdded to the pesticide

spraying solution. The rinsed containers are disposed of at:t.He. Y.1Z Eentralized Sanitary Landfill.

Any pesticide residues are disposed of at an off-site haz_rdQus'W_te.facility.
0 + *, • "% -,. _=

4,2,6 Findings and Observations ,. ..... ,. .. '-.

i,. "' .
_.. . '_• , ..•=

ai %. ,

4.2.6.1 Cateqorv I . .•
-'/'" ,,. -, ",

b

-, ,

.,

None ' ",

',." "";';",,.."iiQ**

4 2.6.2 Cateqory. ii, ..'",. ' ..'
"'" "'•'r'*' m,

., ;; . .,,',...,,,.,
- 1. Leakin.q ,PCB _ransformers'. Three large PCB transformers w'ere observed to be leaking by the

Surv.ey tea_.."The._j-transformers are identified in Table 4-15. Two transformers were in the
' . •

_ ."K_'_J3'B_ilding_'.an¢l were dripping fluid from their valves onto the concrete floor. The leaks
1 . •

' ' We_estopped and the small amount of fluid was cleaned up by the plant's staff on the same
.

day.l:hat the leaks were observed (3/21/88). The leak from transformer 314 in the K-792
.,

Sw_tct_yard, atso found by the Survey team, was more extensive. The transformer was

cordoned off and drip pans were _mmediately placed at several locations by the plant's staff to

catch the PCB fluid. The leak was due to a loose nut near the top of the transformer and the

" fluid split ,nto several streams as .t flowed down the side of the transformer to the gravel

surface giwng the appearance of multiple leaks. After the nut was tightened, the flow of fluid

stopped. The surface of ,.he transformer was cleaned and +,heplant's staff plans to remove the
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contaminated gravel and soll(Haymore, 1988). AIso, a large drip pan under the valve of this

transformer contained a mixture of water and oil, indicating that the valve had leaked in the

past; however, it was not leaking during the Survey.

In addition, some PCB transformers were noted that had apparently leaked small amounts of
r

fluid which had spread over the surface of the valves. This oily surface then collected dirt and

dust overa period of time to producea black, fungus-like appearance. This covering would

mask any future small leak, rendering it more difficult to detect at an eat_,y stage. This
, ,

condition was noted on transformers 700-A-1,700-A-3 and 700-A-10 Ioca_d.Qu_side Building

K-1401. . ,-,., ,. ,.,
.

,, , , _ •

Leaksof PCBfluidcancontaminatesoilandpersistforIong,peri0a "orti' t'.:,'Duringheavy
, ,%

rains, water from the switchyard area enters navigable wat_r:_.' .Newever.,'['n-line containment
,,",,i":'... "

pits should protect these waters from oil discharges. ,,-, -. '. ,," "., ,'-
• ',, . ,'",

'., . ,

, ,,... .¢ , ._,

2. Improper storaqe of PCB equipment and PCB.waste.: Sev_raP{_CB items were observed to be

improperly stored at ORGDP. These include the.fellowi.ng_
"'. , ",.',. " % ", . 0

i ' ' ' ', • ",". "'. '_'

• Seven PCB transformers are 'S.tor,_l Outsi'de at the Powerhouse Switchyard (K-709),:"-, '-,"i .... '. ".'
apparently intended for disPosal(Table 4-15). There is the potential {or improper

'. ",. _. .,, ,

handling while stored at this 10¢ati.on".. . ,
r

j' 'p . . ' . . .,_

• Four 55-gal._on"drums of,P._.'debris (gloves, cloth, etc.) and a 30-gallon drum of waste

Askarel w.e_e fpu_l in Bu'd'cling K-33. These items were not dated and appeared to have
" 'r' .," " ",

beenstored .tHe,re. for"several months. They were moved to a proper storage area on
•, • -_.' .,

/tS/BS:' .."
• . ..

..
.. p ,P

.

,.e"" , Two _gallon drums of waste oil containing PCB5 at concentrations higher than S0• . .

, pore were found near Building K-794. These drums were not dated and appeared to

have been stored for several months• The drums were moved to proper storage by the

plant's staff

Storage for disposal is mandated by the regulations to be in a designated area and must satisfy

certain cnteria to prevent or minimize a release of PCBsto the environment.
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1
4.2.6.3 Cateqor¥..lll

I None

I 4.2.6.4 Cateqory..IV

1, Problems with hazardous materials storaqe areas. There is the potential for release of

I hazardous materials to the environment from product dispensing and bulk sSQrage areas due'i \
to a lack of secondary containment and the poor condition of some produ_-t.corttainers. Table

I 4-19 identifies the hazardous material in storage, the volume of liquid,, and"tl_d'.deficiencies
, i. _" . :observed in the storage or dispensing areas. .,. ,. , , •

L

Five of the bulk storage areas did not have a secondar_i'_t_aipmcr_t_"s_/stem to prevent a
. . o *j ,.

significant or catastrophic release of hazardous liquids.to the.e_w(ronment. In addition, an oil

I • "l .,i o ' •tank in the basement of the K-633 Building was leakin'g,"and th_r,e was evidence of past leaks
' "*' ' ' '_s"

, ' _ " ...;_of hydraulic fluid at the Shearer Building (K-770).',, .:, ,. '"

Table 4-19 also shows that three prodd.ct,'_ispdr_smg br storage areas lacked drip pans to
0' '', ,' ' " "

I contain leaks or spills, some of the cOntline_ WSr,ebadly corroded, and one 55-gallon drum of
kerosene was leaking.

I .
Releases from product _oFage and/or d ripersing areas can result in the contamination of soil

r "'Q'_and surface wate s..." "" i",., .."',_.'""

',D°,' q ,'

2. Friable as_=_tos. _ore {5_e' potential for windborne dispersion of exposed asbestos from the

K-251K.2-7tie,:lihe. T_e.Survey team observed asbestos insulation on the ground beneath the• .. . °,

tie,L_ne. Pi_per_hnet cleaned up this asbestos and wrapped part. of the tie line in plastic as,

"ai_ interim measure to prevent dispersion of asbestos. ORGDP has contracted for removal ofq" ., ,

'asr_g:l:os from this tie line in the Spring of 1988. In addition, the plant has developed plans to

rer_Ove approximately 450,000 square feet of friable asbestos as part of the oermanent
shutdown of the gaseous diffusion facilities.

I 3. Errors in the Annual PCB inventory Repo_. The PCB Inventory Report for 1986is ncomplete

and contains some inaccurate data. The Survey teamident_fied seven transformers that were

l improperly stored at the K-70g I_owerhouse Switchyard and that were not included in the

annual inventory. See Finding 4.2.6,2.2 and Table 4-15 for details. In addition, the report

I
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TABLE 4.19

PROBLEMS WITH HAZARDOUS SUBSTANCE STORAGE AREAS
ORGDP- OAK RIDGE, TN

i i ii i

Volume

Area Hazardous Material (gallons) Observation
I III III I I I

K-633 Oil One AST, 500 Leaking; 3 inches of oil/water _n
basement

Illl II II III

K-731 Mineral oil Two ASTs, 4,000 No secondary containme_'t
i,i i ml i i _'

K-731 OCB raid changer oil Two ASTs, 4,000 No secondary contaio'mef'ct'.
i"°t',-ii i i ii i

K-761 OCB tap changer oil One AST, 4,000 No secondary conta!_ment "...".,.

K-792 OCB tap changer oil Two tanks, 4,000 No secondar'y.(Qnt, a1'r_'_!ent
iii , 11' I'll ..l I

• p

K-770 Hydraulic fluid One AST, 500 No se.?,,oi_tlarycontainment; floor
staine_,..tre.rT_, to ci_,_sidepit

contai r_,ail.i,'l_i_ contai ns oil,' 'o . . d

K-792 Solvents on dispensing Four drums, 55 N_a_i##an's,
1 'd" ' ' ' 'e'rack . ' '"

, ' la II li

K-1004-T Solvents on clispensing Six clrums::_._5.. "'L"I4_dri#_ans; drums are corroaing
rack "" " "'- " "'

. •

lm I t. I I

. " " '" _rum leaking; area stained' strongK-1414 Kerosene Q_'edru.rn_; .5r5. "' ,
• Odd, ,., '.

i I, ;, • ]' , ' I '- ii

, ',.

"- ,Source: DOE Survey team ."

r". T , lAST = Abovegrouncl Storage. ank ...
• "'i_ '. "., ,," .,'_

Note: This st is not :intended to,_'¢'omprehensive.
,, r ..' ", ,"• . •

• , o. . ,
i

.. . ". '",r " .'"

,' '."

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

. .. . ..

', _i .' "'

. .

4-78



.f

overstates the amount of PCBsin the transformers because the total weight of oil is reported

rather than the weight of the PCBs in the oil as required by the TS_ regulations. Inaccuracies

in the report could lead to improper disposal of PCB items and result in the assessment of fines

by the regulatory agency,

4. Deficiencies in a PCBstoraqe area. Building K-726, a designated PCB-waste storage area, has

some deficiencies that could result in the release of PCBs to the environment, The deficiencies

observed by the Survey, team include the following' :,,._
. ,'b

• Broken windows that could allow rainwater to enter the storagearea"(,the windows
, ,. '.. '%

,,° ,a'._ p , q, i _

were being replaced at the time the Survey was in progress)..' ,:," ., ',,
Q', , a..

• Cracks in the concrete floor of the storage area that,_a_ r_,lt in"tfte, release of PCBsto
j'",,"_, 'i ""'.. " "

soil. ,, '.. ',.:' ,,"'..._,'.¢, ,, _, •
'_. '. _

'% .'.

• The building site is below the 100-year, f lo6dldc!in;_"- "..,
'L "% ". ,

• ; :",o .,, I • . o

These deficiencies are in violation of the TS_,reg'cd_t,ior_'_ (Section 761.65).
,. ". :. ,

, , .,. , •

5, Incorrectly labeled PCB transforrrie0_, NI'n0,PCB transformers containing PCBconcentrations in
. .. =. ..

the range of 510 to g43 ppm did nbt"have"_CBlabels (see Table 4-15 for identification and

location), The lack of vCa!rU.!_glabels..!ncfeases the potential for mishandling the PCB fluid and

equipment resulting;_ the i'et_.ase_of"l_CBsto the environment. The plant can also be assessed
% ' i'

a fine by the regutato_'agency_r failure to compy with the TSCA regulations,
'. f° .' ,° a.

". '_' o" t
• j'

, , ."•i. '''°
• .

• " '_ "tr' ."
. , • .,

• ° '. ,
, ,q ,.

, ,, p.

, , , , .
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4,3 Radiation

4.3.1 Background Environmental Information

The ORGDP radiationsitesettingcan be describedas a subsetof each of the prewous media settings

(i.e., air, soils, sur_acewater, and hydrogeology) Each of these primary pathways is responsible for

radionuclide transport and potential contamination of ambient air, soils, drinking water,

groundwater, vegetation, and food. Figure4-6 depicts graphically some of t.h,ese transport/
i

exposure scenarios (MEPAS, 1987). .-. :
• ,q ,.

Background radiation in the vicinity of ORGDP is a consequence of b.o_h"nai_al and'_fan-made

sources. These sources include cosmic radiation, natural radioactive'mat_nat_.ih.,the soils and
%, ,,r,

building materials, fallout from past atmospheric weapons deto,_t_o,ns, 'i_e_ses of radioactive
.w,

materials from nuclear power plants and other facilities handling _'a'_io,a¢.tsVe materials worldwide,
i,%'% "';, 1'" , 'o

and the intake of radioactive materials in air, drinking Wa_.Qr.,.and.'_.ood. The most significant

exposure is that to the lungs from background levels 6i:.radoh:"1?le annual average effective dose
¢' "%

equivalent (EDE) for natural background in the I,Jnite_l',S.tal!'_'is approximately 189 millirem per year
(,., .. ,., ,... ,,

(mrem/yr) (United Nations, 1982). This dose is detaiJed't.n'.Tabre 4.20. About one-half of the EDE is,,. '. .. "% '. .

attributable to the inhalation of radon-22:_.an_l its"¢l_&y p'_oducts. Previously accepted estimates of

background doses did not include the radon cOn,t°r_bution and were estimated at about 100 mrem/yr.
• . '.. -,. '.

A _

The data in Table4-20 werd iderived in ,accordance with the approach recommended by the• .

International CommissiQnilf'or t_ad._.log)iea]' Protection (ICRP)in iCRP Reports26 and 30. This

approach allows direct,:(:om#arison'bf the effective dose for different organs by reflecting the

distribution of and orga_",_'ensi.ti'vf{y to various radionuclides. This is accomplished by applying

"weighting fi_¢$O'rs".tO the d_.._s received by individual organs, The weighting factors are expressed
• . . _'

as the fraction o.f't_etOt_'rlsk for the entire body attributable to the organ. The sum of the dose

equiva!"en:l: ,_0r the ;nd.iv4dual, organs provides an estimate of the total effect of the radiation on the

whole _ly,"

_

The EPA reports gamma radiatson dose rates on a quarterly basis for select locations throughout the

United States _n Environmental Radiation Data (EPA, 1987c). During the reporting period of July-

September 1986, measured dose rates equivalent to an annual dose of approximately 99,g mrem

4. 3, 1 mrem were reported for the Knoxv011e, Tennessee, monitonng location, wi_ich _sthe closest

one to ORGDP.

_,-80
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TABLE 4-20

AVERAGE ANNUAL EFFECTIVE DOSE EQUIVALENT TO
HUMANS FROM NATURAL BACKGROUND RADIATION

ORGDP- OAK RIDGE, TN

i ii iiiiii ql

Organ Annual Effective Dose Equivalent(torero)
II ] I II Illl III

Gonads 24

Breast 14 ' ';
i. ,

i iiiiii . iii .
'6 '.

Lung (Total) 100 ....... '
. I I I IIIII I I I II

Red Bone Marrow 13 " ,'"'. ' , ;'

ii iii ", i.i -

I

Bone Surfaces 6 • "'-" ,".... ,
i iii I i i ii i

." %. ",, ,

Thyroid ,." ,:.. 3,., .. ",, , . °

I ii I _ e I J l II

Other ,-, "-.'2_ """;2,"
ii ' -*- i I I i i i ii

TOTAL(I) ".'.'".. 189:",
iii II T I I i IIII 'II I _i' --

4 '; "p "' o ,, '_

Source' Ur, ited Nations, 1982 ': "", '., ".. ' "
• , , ., .o

• . ° % ". ,

(1) Total represents the major prodclct_'_f th'e.-_ppr0"priate weighting factor
times the annual dose equi_,'al'ent..f0,r.l_,l m_'ary, tracheal/bronchial, and
mean doses, ¢,'% '., ,," ,,.,; .° , =

,.'..,,....'...i,. "

."'i, " ' "'"j'

., ..'" -..',':',..'i,'i."'" =
.% - ,

, , •

,. ,, , i , ,,. °'

,'* • .... f,, , '. .,
• .

• , o,

.o

,., ,.

_. q. • .

• , , .,
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As required by DOE Order 5484.1, Chapter III, 4d2d1-3, ORGDP conducts an annual "assessment and

reporting of potential dose to the public." In 1985 DOE adopted an interim radiation protection

standard for environmental activities to be implemented in calendar year 1985(Vaughan, 1985), lt is

DOE policy to follow the guidance of the National Council on Radiation Protection and

Measurements (NCRP) to the extent practicable with respect to radiation protection standards, A

comprehensive revision of previous NCRP recommendations on a basic radiation protection system is

still under development. However, current NCRP guidance is available regarding protection of the

_ public in its September18, 1984, advice to the EPA published under the title "Control of Air

Emissions of Radionuclides." In this document, the NCRP endorses the recommen_atibn of the ICRP
, ,._ _

to limit the continuous exposure to any member of the public from other than meda'¢=3l:'_ourcesand

natural backgroun_ to 100 mrem/yr whole.body dose-equivalent. Thei'l_t:ev'cobsly rec'O_mended!
limit of 500 mrem/yr is retained for noncontinuous exposures. This recommi_t_rtion'i_ now adopted

,,,, ', _ •

as an interim standard for DOE environmental activities for the su_,of'all, exp'6_ve pathways.

c'_ t. • o , o I

io ,,_

Radiation exposures are received from external sources and fr._m, radto!r_uclides taken into the body_,, , . . p

by inhalation of air and ingestion of water and foodstbffrr,,i __cli_cles taken into the body will

continuously irradiate the body until they are _ePnpved, 't,hrough either radioactive decay or

.._ metabolic processes. Conseql_ently, internal"., se _l_imat'e's are calculated as "50year doseo,,. ' ., %% '°, '°

commitments." These are obtained by inttgr_tingit.h'ie, to:_al dose received by an individual's body• . , .. , •

over an assumed remaining lifetime o_._).yearsi'.,'P_inc'fpal pathways for exposure of humans from
", ,. '-. '%

radionuclides released from ORGDP aresl_bwn, in"Figure4-7. The doses to the various major organs
",

are considered for various expt_su,re .. ", pathways."The radiation doses received by a specific organ are

" weighted and summed to.d,_erm'ir_'_:h_,_:,_a'l dose.

.: ,. ...":. -..., , •

AS described in ChaDteP.:_'.0","'ORGi_Pis one of three DOE facilities operating on the Oak Ridge

Reservation COLOR).:As a re_u#t, background radiological measurements for one facility may be
'. , -

affected by the- _t_r.i_V_o: Recognizing this, MMES has devised an ORR monitoring program in
• '. _

, i

addition"tO; _ach "_i_e,'_specific program and reports these data in an annual Environmental
t ' _ .. =

Surve(llaRce"report of the ORR and environs. Although the focus of this Survey report is ORGDP,'. C

frequentreference will be made to data collected from Y-12 and ORNL and its affect, if any, on

ORGDP

=

4,3.2 General Description of Pollution Sources and Controls

In that ORGDP is now in a "permanent shut-down" mode, major radioactive pollution sources are

limited to the TSCA Incinerator, decontamination, and other support activities that do not release

4-83
_



Source: Adapted by DOE Survey team

FIGURE 4- 7

PATHWAYS FOR EXPOSURE OF MAN FROM
ATMOSPHERIC AND AQUATIC RELEASES OF RADIOACTIVE EFFLUENTS

ORGDP - OAK RIDGE, "IN
-
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$

large quantities of rad oactive emissions to the environment. By far, the largest source of radioactive

materials will 10_that created as a result of D&D operations already discussed in Sect on 4.1. These

D&D sources which do not present an immediate risk to the environment, are under study.

Appropriate controls for D&D operations will need to be addressed on a case-by-case basis for each

operation and are not considered to be within the scope of this Survey.

Aerial radiation surveys conducted by EG&G in 1974 (EG&G, 1977) show gamma exposure rates for

. man-made contaminants, primary sources of radiation, and total exposure rates ._r ORGDP (see
t. _o

Figure4-8). As indicated in this aerial survey, ORGDP sources primarily consistOf. Tails Cylinder

(depleted uranium) storage yards. Even though ORGDP is now in shut-down"m'O'd_, _,ails cylinders

still represent the major sources of direct radiation. These measuremept_,a're made ir__li_e vertical
o' _1° ,p '

plane and do not necessarily represent ground plane or occupational"e__J' ratDs, While not

anticipated to be in excess of DOE guidelines, the significance of,_]_le,_ourc'_tn contributing to site
'tr'

perimeter direct radiation unrestricted access dose cannot be ev=Fu&_e.d.'t._ecauseof the lack of a
' ' 4' % " " _* ''='

perimeter penetrat, ng radlatmon monmtonng program (see Ftl_:lmg 4.3,4,4,1).
m

" •q 4m. 't

. ".,t".......',,

Currentlythe major airborne radionuclideemis_In sou,rcQo'pe_atingat ORGDP isthe K.1420
,_% "% "lD% '.. "%

Decontamination Building. Various operatioms,'.suc_.,_s..cy[i_'der washing, small and large pans

decontamination, acid wash, and plating,, are or',.Wer.e cOhducted in this facility with consequent
._ ". 4b, o i, ' ', ",

radionuclide emissions. Although the.'_te is. ho'rong'dr enriching uranium on a production basis,
'. %% '. ,.

decontamination activities will continue to._e an_portant part of ongoing operations,
"'. ".', ,

=i

As already discussed in Se'C_:ion''.• . t_ the K.'i435 TSCA Incinerator is scheduled to begin operation, °
• , , ,

some time in 1988. A_/_e'_lui.eedby _tl've.t_'ESHAP,ORGDP has conducted dose modeling to determine
4, ', ,,, ,I •

efTects of this new radloh_{ide._ource on the environs. Table 4.21 shows the comparison of doses
, ,. ', ', .," ,,'

with and w_tho.ut'{het, K-143S'T_J£.A Incinerator. it should be noted that.these estimates assume that• .

control eclu_pment._ciUid.be g7 percent efficient; thus, resulting doses may be higher or lower than

anticip_tecl Unde r'_;Ormal operating conditions depending on actual efficiencies.
,. K ' : ""'

As statec_'in :_e permit (Smarts, 1987), monthly release rates of total uranium, iodine-125 and 131,

technet=vm:cJg, gross aloha, and gross beta will be reported on a quarterly basis. Additionally,

Maximum Acceptaole Quantities (MAQs) for each radionuclide to be _nclnerated in a given year w_ll

be established if the nearest resident is likely to expenence a committed EDE or committed organ

dose equivalent exceeding 1/100 of the applicable NESNAP standards.
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TABLE 4-21

ESTIMATED DOSE I_ROM K-1435 INCINERATOR
COMPARISONS OF DOSES FOR ORGDP AND THE TStA INCINERATOR

ORGDP- OAK RIDGE, TN
II_

Dose (mrercl/yr) to Individual

Source Recelotor Location
Effective

Total Body Lungs Kidneys Thyroid
I IIIII u I II

ORGDP Without Boundary Max=mum 6.7x 10.7 66x 10.7 73x 10-ii-:, Not
TSCA Incinerator Nearest Resident 40 x 10-8 3.1 x 10-8 39 _-t0:_; Reloor_ed

CIRGDPWith TSCA Bounclary Maximum 5,5x 10 -_ 6.4x 10 -1 ,,t,'6"_, 10-2 " .,'.".,, 4,1
Incinerator NearestRessdent 23x 10.2 94x10 .2 ..4T(_';_:"I0-3 Ij_x 10.2

ii ' ' i I i I I i

Source: Adapted from Ambrose, 1986 ', "
"''"" ,
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AS shown _n Table.4.21, ORGDP doses w,th the TSC.A Incinerator operating _.11 be ,ncreased

substantially; however, they are projected to be we!l below EPA limits.

4,3.3 Environmental Monitorin 9 Program

ORGDP conducts various levels of radiological monitoring of a_r, water, soil, sediment, groundwater,

vegetation, and animal tissues. Direct radiation is also monitored through a cooperative program

w_th ORNL. Discussion of radiological monitonng as it pertains to direct rac_&,tion and dose
.

assessment issuesisprovided in thinssection. .-._...:
. t.

".. • '.

ORGDP's environmental thermoluminescent dosimeter (TLD) prograr_' i#"in_o_nplete 'f_r reasons

specified in Finding4.3.44.1 Of major concern .s the lack ofdocumentat.i.dn.Tlnet_di'ng identifying
. ,... . . '•

responsible personnel and procedures. As mentioned in a pr.e,/io.{J$,.audit...(.Smith et al., 1985),
• . '.o • 'J ". ,. w =

ORGDP's TLD program lacks a focus that _sdocumented ,and cat'r.ied o'r_t"l_y site personnel. The

present system does not appear to be structured to measure'tH_ prominent direct ractiation sources
,i. '.. '. ,. p

at ORGDP nor does _t appear to measure "perimeter" e'×10e_ure_'_tl_s, though the Survey team has
t' %. ., ",. ' '" ,w _

no reason to suspect that ORGDP emits direct, radia_i.oni_'.excess of guidelines for uncontrolled;" %. ", . '%. ' .

public access, defens4ble, documented perimeter ¢[._.a d_ho! e_(ist to support, this assumption.,. o ', •
. .oo

_

_, ." ' , . "'o

Radiological monitor, ng for the purpose of calc ulating public close ,s performed on air and water
',

effluentpo=nts. Effluent monitor_ng data fr0.m prbcess stacks are used in the AIRDOS-EPA model for
o. . j

calculating dose• These d_'ta.are usecl, td calculate the maximally exposed individual and

80-kilometer (50-ro,le) dO_eS, inctudi.ng"arr concentration, dry deposll:lon, wet deposition, ground _=

Io ke, nhala_Jon ,deposition meat-m=l.k-vegeTat'ion u, . .. , .. 'cb i , ngest_on, submersion ,n a_r, submersion _n -
• . ',' ." . .

water, and surface-e,_posute. _:he_e calculations are performed for ORGDP by ORNL personnel and
• -. , "_. • ."

aresl_own r_Tabte4-22 Ascanbeseen.n Table 4-23, doses from ORGDP airborne releases are wetl
.

within ap_J,cao_e"s_a'ndard_ and guidelines.
• .

_
', 'i

Ingest'iondoses are calc_iated _orclr_nk_ngwaterand forconsumlotlon of fish and milk. Committed

dose ecluivalents :o oersons drinking water from _.he Clinch River were calculated using measured,

annual-average cor, cer_t._a_ons of rad_onucl,des _n water samotes taken at =ocat,ons I.sted in Table 4-

24 re!easecl from ORR operations 'r'c!L,c_=ngORGDP, ORNL, and Y-12.

The tOuOlicwater supply closest to tr_e ORR =slocated al)out 26 k=iometers (-- ! 6 m_]es) downstream, at

<_ngston 3ased on measurements of rad=onuc!_cles ,n r_ver water sampJes taken at _.he Kingston

filtrationplant, "he maximum ,:_osesfrom drinking water are <O 5m_ilirem effectiveand
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TABLE 4.22

CALCULATED MAXIMALLY EXPOSED INDIVIDUAL 50-YEAR COMMIT'rED
DOSE EQUIVALENTS FROM AIRBORNE RELEASESIN 1987

ORGDP. OAK RIDGE, TN
i ii i,m i i

Dose Equivalents (mrem/yr)
i .=, _, i iii i i ii i

ReleaseLocation
Endosteal

Whole Body Effective Lung Bone Thyroid

I II r IIII I

!.ORNLa
iiii i ii ii ,_ ii III . _"'l L'

3039 stack 0.40 0.40 0.38 0.30 ....... _., "0.38

7911 stack 0.0093 0.0097 0.0081 O.Oii3"""."', b:_ 3
i i i iI i I i i_ I - " L I II,

Total ORNL 0.41 0.41 0.39 013J'-" --.." r,., 0.39
i, , i I ,' ' ' . . .

. ,
* 4*" '.

ORGDPb ' ".. "'..."

Y-12 Ptantc ,. ...... ,.;.: ,. ",'
=

r " "%, " "'1p %° .. . .. °

EntireORRd ' °'., .'. "

i • . "..

Source' Adapted from Rogers et al., 1.988a" i".,. '

a The maximally exposed.individual isJ_cated 4,gB0meters SW of lh=. 3039 stack and
5,270 meters WSW of,.the '79'1.,1stack.._:,
The maximally expO$e'clinCiVi .dua,V!_focated 3,000 meters WSW of Building K-1420.

= c The maximally .expC)se_t_divichJ.,_'islocated 570 meters NNW of the c_nter of the Y.12 Plant.
0 The location of _h#rj1".axima.t_Xexposed individual for the entire ORR depends on the organ or

tissue of _merest. p0,r y_.Oie-body and thyroid exposures, _t is the ORNL individual; fur
efTect=ve, _dn'g, and ehd'Os_.ealbone, it is the Y.12 Plant individual.. .

, 4. •

.''

, , •
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TABLE 4.23

CALCULATED COLLECTIVE 50.YEAR COMMITTED EFFECTIVEDOSE
EQUIVALENTS DUE TO AIRBORNE RELEASES IN 1987

ORGDP- OAK RIDGE, TN

Release Location Effec'cive Dose Eclu_valent
(person-rem/yr)

ORNLa
111 iii i ii i i

7911 stack 0.47 .,_.'.-,iI

Total ORNL 25.0 ,LI'. '" lt " """.III I1' J '_
=

t

ORGDPb '" ",....' d.• '_.' r,,,, ' ' '

ot I ORGDP 0:'(_4.4 "". '".,
e .i ,. ', "I

Y.12 Ptantc .. .. ,.
I I i_ I " _ III "IL__. " ' I'

i

ITo<aiY-,7, ,, [ ', "30."" I-- _ ' . " ' 'l '. _l

"'. "'.W,, ",
i

', 4', °

4'* "' "", "" ' • iiEntire ORRd -, . . ,

Ali plants .. • .'",., ,." ",.55

' % '.'., , •

Source: Adapted from Rl:_je?set"_i.,;.1,.988_

a The collective SO.year. committed dose ecluivalents to the
835,766 persons resldin'g.W!thir4"80 kilometers of the ORNL.

b The collective SP-year c_>mmitted dose equivalents of the
837,129.persolns residing.within 80 kilometers of the ORGDP.

c The .c._tecl:ive.50:_Df commlt'cecl close equivalents to the
863,264 p.e.rsons'r_.'iding within 80 kilometers of the Y-12 Plant.

d The'_.O!lit.ctive.5.0-_ear commit'ted dose equivalents for the entire
ORR"a'ril"thlt".su'ms of the corresponding doses for each of the

"' ':FreeI_.'_,""
• , .

• ,,., .o
..

'2
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TABLE 4-24

POTENTIAL S0.YEAR COMMITTED DOSE EQUIVALENTS
FROM DRINKING WATER IN 19871

ORGDP- OAK RIDGE, TN
I i i

Dose Ec_ulvalent (torero)
..... iiii

Location

= Effective Endosteal Stomach Wall
3one

I I
I' ,

Melton Hill Dam <0.38 2.4 00S ',,
" L

White Oak {:)amo 33g 1243 24_8'
I I L li I "= " _ i*"

Gallaher process water <0 53 2.8 '"."(_,i'9 "' ", , J

_ T. 'i . i, _

ORNL tap water <0.39 2.5 ",."'-"_S:, .:,.
iiii ii _ "Q ,

Kingston water Dlant <0.50 :=:_"." '0'_2,_
i • • , ' •

',.
,.. .

a. , .
. ,,Source: Adapted from Rogersetal., 1988a " • '" ''"

• " "' %' 'i

a Assumes ingestion of 730 liters of w_t_';_er__r. (2Y ters per day),
and includes radionuclides from a)t'QRR'ol_ratio_s_:

, , . . 1

b Water not consumed included 'as_%,wors!:,c.ase:-'
,, • s. ", ', "o

• . ,, , ,

' ", , ,

• . ".',
I

p

, ',,, '_
• lP

', Q
b _ p

.•'° " °""r'"','""
, °,

, t.. ,, "1" ""

, ,. .
,..

,i
- r. ,.

• ° °

• ,, ,.
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2,6millirem to endosteal bone, The closest nonpublic water supply downstream _s the ORGDP

process water _nlet shown as Gallaher process water on Table 4.24, Background doses (upstream) are

calculated from samples collected at Melton Hill Dam, Doses calculated at White Oak Dam where

water is not consumed are believed to be worst-case prior to dilution by the Clinch River, Ali

drinking water doses are t,herefore well below applicable guidelines.

Although fish and milk doses are calculated for the ORR, the controlling radionuclide toxJcitles are

not a result of ORGDP emissions. . •It

b

A summary of estimated doses from ali ORR pathways is shown in Table 4-251"As'c_ar_.be seen, the

ORGDP:specific air doses are extremely low. ORGDP's contribution to.t_e'_erilaining'l_l:hways, is

included in drinking water and fish consumption pathways, As stated"i_"i]_e _.et al. (lgSBa),
°' °. e' ' "'

although unlikely ".. the nearest resident to the Y-12 Plant, who_cO.uJdrec_,_l.an effective dose of
, • 0. ,.° , , _'. '%°.,

2.1 mrem from gaseous effluents, also drank milk from the saml_|ed _tatie.ns ('0,26 torero), ate fish
, ¢. %

from CRK 33 (0.3torero); drank Oak Ridge city water [whl_,h is'"tlhe same as ORNL tap water

(0.39 torero)I; and fished the Clinch River between CRl<:33_,t_._"($. ! rffrem), he or she could receive
a committed effective dose equ0valent of about g.mr.em/ye'ar.°" TMis represents about 3 percent of

,,, " '° ° ' '°,

the annual dose from background radiat,on an_,.g,..per_:ent..,.,._the DOE guideline of 100 millirem,
excluding medical radiation doses, above 10,a_'kgro_irt_,.. ."

• .

4.3.4 Findings and Observations ,.. ..:'
°. • _ .

¢ •

,.

4.3.4.1 Cateqory I "i, " ' . .:'.. ,' .

. ,

.. ._ . .
a , °,, ,,°

None "".."" ."'.'
, .

.' o. ",...' ..• , , ,r ,

• ' , • ..' ;

4.3 4.2 -

.

, °

'
' 'i

4.3.4.3 "_

None
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TABLE 4-25

SUMMARY OF ESTIMATED RADIATION DOSES TO AN ADULT DURING 1987
AT LOCATIONS OF MAXIMUM EXPOSURE

ORGDP- OAK RIDGE, TN
=

i ii mBi i

Pathway Location Effect:re Highest Organ (torero)(torero)
I '1 I III lUll

Gaseous effluents Nearest resadent:

Inhalation plus direct Y.12 Plant 2,1 17.0 (lung)

radiation from air, ORNL 0,4 0.6 (L#_.,wall)
ground, and food chains ORGDP 0.0001 0,001. (endosteal bone)

iii lit i ' I L

Terrestrial food chain (m!lk) Average of sampling < 0.26 2.,0, "('thyt_ct,)
" stations , "2,..l. ', (endo'_l;e_tl bone)

IIllI II II III I i i

- Licluid effluents ..'i,....".,.,
• s ° •, Q,_e• '" '( osteal bone)Drinktngwater ORNL <0.39 ,.,, '2.5,

%,

Kingston <0.50 .," ,: ' <2.6."'.,.(endosteal bone)
Eating fish CRK 33 (ORNL 0,30 ", ', " "' ,0.,60'" (endosteal bone). . ,°,

discharge point) .,'.. . ' ' ",.,"
• I

II ii i iii I 1

Direct radiation Clinch River shorelin( I...... 5.-6'.i"'., " '

_, (33.3 to 30,0 CR.K)" i.(,2.5,(_h_'/_/i:ar_

Source' Rogers et al., 1988a ,"",""""i" '" '
• •

_.• , . i _¢ . 'l

. '.',,
,

p • .

z

. ,,

i, . .,' ..
, r

, ,

,.,. .,,

°
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4.3.4.4 Cateqory 4'v'

1. Perimeter penetratinq radiation monitorincl 13roQram. Off-site ,mpacts inctud ng potential

exfoosure to members of the public from penetrating radiation emission_, although not

expected, cannot be fully characterized due to the tack of a perimeter penetrating radiation

monitorlngprogram. The existing monitoring is conducted for ORGDP by ORNL. lt is not clear

what the criteria for selection of monLtoring locations were as determined by ORNL (for their

needs). Additionally, there does not seem to bea clear purpose or central 13o!ntofcontrol at
! ',

ORGDP for the monitoring being conducted. ",-° . .

,. '_

• r

, ,i" '. ' "

c' ", ", •

,, L

q, ', °, . ,_'

q Jo , ._,

%. . ", .,

' % %'. ', "o

i I ', . .', , ",° 'w"

• '" ' ".'e --

,

2,
¢ •

. ,b

', ..' _e _ •
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4,4 Quality Assurance

4.4.1 Environmental Monitoring'Program

4.4,1.1 Backqround

Historically, the Analytical Chemistry Department (ACD) provided services to production, research,

and environmental control operations at ORGDP. After the DOE placed the gaseou._ diffusion plant
! '

on standby and closed the centrifuge separation program, the ACD's functioJ3 v_a'_ redirected to

mainly provide environmental analyses in support of the ORGDP site, the Y,.-I_ Wss._:e,operations,

- DOE's PRO, and other Government agencies, including the cleanup of ml,ri,:ia_y',sl,tes,Tt_is_hange has

resulted in an overall greater workload and an increased staff. " ". _'''
- ''' ,

,'_' '. , "',i"' %
-- i" ,1'', '' , "

i, ,.v.'.

The ACD is part of the Quality and Technical Services Division and (:O'qsi_.Of.,five sections providing a

¢ .. _ 'w'variety of analytical services. The laboratories are Iocated lh four bctil; ings.- the main laboratories
,,. , .

_' ,'' t ' ' ' '

are located in Building K-I_O4-D and an adjoining bul_lng._l_,.lO04-C), with two satellite field

laboratories located in Buildings K-1101 and K-14:_"" One,'of..thesatetlite laboratories is outside the
_- i • , .

plant fence, since some of the analysts workir_g"t_here.'cl'o n'0t"have a security clearance. The total

floor space for analytical work is aboci_' 26,tlO0,s_uar_-' feet, this including 219linear feet of

- laboratory hoods and about 5,800 SClU_re.f_el;o'f la'bora'{ory bench space,

' . ., ,'."

The Department Director ha_i¢gmplete respe_sibitity for the entire laboratory operation and is
. ,

assisted by four program. (nanagei's. aqcl.ffve section leaders to accomplish the overall laboratory

management objectjv_ (M._ES, lCJ_Se). The organization schematic _s shown in Figure4-9. The. .

primary functions of th;,, ffia_acj.e n:_4_ntgroup are briefly discussed below'
..

• ,. e ,.

"...,'
_

• (?ua_l_y._s.s.urance Manager - Has overall responsibility for ali the QA/QC program

•" activ,ties and coordinates the activities of the statistician as t.hey relate to the laboratory

':ontrol programs.

• "Program Managers- Coordinate allphases of the work, They are the pr_nclpalcontact

Oetween :_e customers and the _aboratory. Their duties ,nclude ensuring that oroper

met hoctology ,s used and tr_at appropriate analyses are requested establishing

reporting schedules; auditing laboratones; reviewing data from lor_vate laboratories

performing mri_tary analyses; ensuring comp iance of data w_th estai31ishecl criteria, etc.
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ii iiiii i ii ii lm I ii i _

DIRECTOR

I
I

PROGRAM MANAGERS I SECTION LEADERS
I
I

Quality Assurance Manager . .... I- - Inorganic Analytical
Control Programs I Atomic Spectroscopy
Statistical Evaluations I Plasma Emission Spectroscopy
Laboratory Performance i Radiochemistry

I Isotopic Analysis ,,"..
I Sample Preparation ",,

Manager, Waste Management . _ _ -I Method Development ",,
Waste Processing I ' ,... .....",.",,,
Incinerator Analyses I ."" " " "

I" - Process Suppo,t'& We_ Chemi'stry
I Wet ChemicaFArralyis/$.'

Manager, Environmental Analyses- -1 Field _,boratories,.
NPDES Permits I Wet Chemi$iry De=/elopment
Compliance Monitoring I Instrume.nt.af ..C_mistry

DOE Site Survey I . "",i'.",,,. "h':',,I
L,. Ocgan[¢.Anillytica I Chemistry

Manager, Military Sites ...... -1',,"., Organ]cMass Spectrometry
Quality Assurance .-',,I ,,",., LiqUid & Gas Chromatography
Customer Relations ' I[,, '. Extraction of Organics
Auditing of Labs • .r, ,",,,. /khalytical Development -
Report Reviews ,:-,, ',. I.',, ,,.,

1

, _.-Instrumentation & Controls
, . ,, I Computer Systems

. " I Instrument Repair Services
':, . . ",:' I Instrument Applications

• . ' ",."" I Instrument Development
• . o" I

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

,. .,.. , L_SampleManagement
,; ., " " Field Sampling

r. .... Sample Custody
.. Sample Reporting

" Standards Preparation
' ': ' Submission of Controls

-- iii llnl ,"lnllinll ,i _ -.-

Source': MMES '988e
-- i1! iii i i i iiii i iJll ii __

FIGURE4-9
ORGANIZATIONOFTHEANALYTICALCHEMISTRYDEPARTMENT

ORGDP-OAKRIDGE,TN
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• Section Leaders- Have responsibilityfor the supervisionof personneland the work

, within their respective sections. This includes scheduling, QA/QC within the section,
te<hnical direction, etc.

The primary goal of the management group is to monitor the ACD's programs and ensure that ali

data generated are suitable for their intended use,

The ACD provides a comprehensive variety of services, including analysis of: samples from
! T'_p

environmental sources, waste management, and process activities; develop_,.e.n_, of analytical

methods and instruments; and computer systems development. To accomp!(sh't'h'e_6 _b.ject ves, the

laboratories are equipped with state-of.the-art instruments, most of.._i'c_;ii!are aut0i_lated and

computer'controlled. Some of the analytical instrumentation 'ay'lvlitlb_l....includes 7 gas,.. ' -i, e_

chromatograph/mass spectrometers,10 gas chromatographs, _':_'ii:_lNd,ch'r'_=ltographs, 4 atomic
• _ ., % %' •

absorption spectrometers, 2 inductively coupled plasrna.,.spe_._r_'G_.'r% 1 X-ray fluorescence
spectrometer, 1 laser.Raman spectrometer, emission spe_rap'l_i,;;Gas Chromatograph/Fourier

,_" ,,... %. '_, . *

Transform Infrared sFactrometer, ultravioleVvisible',s_l_eiter., _'uclear Magnetic Resonance

spectrometer, etc. The laboratory is also equippeqr,_;o pmr_or? most of the wet chemical sample
preparation and analyses.

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

0 . *. , , ',, '_"

" . " , Wl_. ,, i, ', "t=

The ACD has an instrument service g_obp t0. c_r_duct"prevent ve maintenance and perform minor
• , ' '. ". ',o

repair services for the equipment. In ad_.tion_"service contracts are maintained for ali major
• o

instruments. The instrument,s'hg, p also checRs:'and certifies ali analytical balances on a yearly basis

and places certification.${iicke¢5.o_. 1;_. During the Survey, the analytical balance in the

Radiochemistry Labosatory ba_ a cc=mlJfication sticker dated in calendar year (CY) 1986. However,
', '% ..' .'

this was the only balan(:e bbi_erv.e_.that had not been certified within a 1-year period.. '. , ,' .,o, , , , ,
• , •.. . '_.' .,

, . ., , ,, , ,
,. t .

4:4.1,2 Sampi_ij_'q_Duality Assurance Proqram

• , "

• , . °.

The"A(:Q is +esponsi'ble for the sampling operations associated with groundwater monitoring for

ORGDP and other designated areas within the ORR. Starting in January 1988, the laboratory has had

the responsib_lity for ali environmental sampling associated with regulatory requirements. This

includes NPDES permit requirements (discharge waters), so01s, vegetat¢on, and air samples. The

laboratory has separate QC documents for groundwater and NPDES sampling.

The Sample Management Section is responsible for environmental sampling and receives specific

instructions from the program managers. Sampling of monitoring wells, soils, waste, and surface
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water is based on EPA criteria and methods; that is, collection and preservation are generally based

on 5W.846, Federal Register (October 26, 1984, page 43260), and other EPA-approved methods. The

Sample Management Section maintains logbook records that include field data, preservation

procedure used, and other pertinent comments. The samplers also initiate the chain-of-custody
(COC) process.

A sampling crew generally consists of two samplers• The lead sampler must have completed a

sampling course (e.g., EPA sampling course). Some of the present samplers quali:_ as laboratory
analysts according to their education and experience. . .... ,. -.

• _, •.._ 6 .
i -' q.• _ ,

, . • .

4.4,13 SamplinqChainof Custody .,',.' , : ,.:"
"' , _'

t0, . F

The ORGDP Technical Procedure No, 2OSS.RO describes the '_Oi_':"l_oces_.;'_Ind documentation
,.o J 0,

necessary to ensure the adequate tracking of sample han_lJ.ng tS-i,_jtl_'ai'_sample integrity from _
4. 2. ', I

collection to analysis• Not ali samples require the complete CQ_.proce_,,; ...... ,.., ,.,_ There are three categories

of samples analyzed by the laboratory. These are a.s.foli*_,i';;i _".:_:_!':'.;.

f,o="'" ' '' '" " i

process control, special studies, e_¢, $_'e _esuit's are used in-house and are not publici

information. No COC is usedsince'.i_i.S not required.
. '.

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

, . .

2. Regulatory-Nonli't(gation . These]'nclude NPDES, well monitoring, air, etc. The results

are reportect._O' the ?e_ula_o_ agency and are for public availability. These have COC

from the l_rsoti",obtain_Mcj the sample to the Sample Receiving Group but no COC is

m a_nta_ned wifJli n,tbe laboratory.
• ,• ,

,. • . •

3: ,, RegQl_O'fly..L_t'igation. These are samples from the DOE Site Survey and from Resource." ,.,,

,. ,:' , Consery)_ionand Recovery Act Faci itylnvestigation(RFI) sJtesnationwide, These have

,: "COC Crom the person obtaintng the sample to the Sample Receiving Group, and COC s

' ,ma_ntatned with each analyst handl ng or analyzing the sample, _-

P_st audits by E,_A and Techlaw for legal requirements have found th_s procedure to be n

compliance w_th environmental regulations and legally defensible (Diii, !988b),

The COC process _sinitiated by r.he saml31er when he delivers the samples to the Sample Custodian n

i3u_lding K-_004-A, Room 19, This room ,s equipped w_th security locks and a classified vault
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containing refrigerators. The Sarr ole Custodian and relief supervisors are the only persons wlth keys

to this room, Members of the Sampjing Group of the ACD Sample Management Section (see

Figure 4-g) use the ACD COC card containing the pertinent c.ample data and sign-off sections_ to

transfer the samples to the Sample Custodian, The COC card will accompany the COC samples to the

specific laboratory, The COC card is filed for future reference and is retained for 2 years in the

custodian's file, and for Syears n the ORGDP vau t

i

4,4,2 Laboratory Analys_s ,'_. P=i
t

' ''6 o

4.4,2.1 Backqround .,,-",... ,. '.

'", 4' ,' ;

°, ',pl o..,., ''°*._

Most of the analyses are performed using procedures approved by,EPA, C)Otw_,the'Afflerican Society
. , . o

for Testing and Materials (ASTM), or Standard Methods fo't..'t.he",6xami'_ion of Water and

Wastewater, These procedures are contained in a abot_tory _ral'ahd copies of pertinent
%: .'%% ,,

procedures are kept at the analyst's work station, The methci_,s ar_.'_lso available from the VAX, ',..o ', i

computer data base• Each laboratory is equippe,d..wi(½,:_2comD ,_,er terminal. The ACD processes
'_L 'O"' %'' '°% '

approximately 200samples a day, and ORGI_,. ha_...?qntr_.'._d with lT Co'poration (Oak Ridge,

Tennessee) to analyze the overflow sample ' I_l_"'.,rhi_..'d_,.. ";',"., ...rangement and an increased staff have

reduced the holding time of samples p¢ior to #mal)s[_,t'o, less than the EPA requirements, A previous
i. %, ",. ",, ' ' _ '"

audit by NUS had reported that holding. (Imes were.. being exceeded for some samples (Slither al.,
• °, .

• ,.

198S). .,
•,,

¢ •

% ,_

The Survey team v,siteGlm'ost of th_.jd.di_idual laboratories and generally found them clean, welt-

organ,zed, and well:e._i_d for, tl_°i'r specific function. Interviews with ACD personnel indicated
p ,' . i

, ., o

extensive knovvteC[.Cje,., . exert.en'ge, and training for their respective roles in the department. As part,

- of the ceml_t_"r based quailtyassurance-quality control program, the computer conducts a check too,

determLr_wnet[_er'an'_n"clividual entering data ts listed as qualified before accepting any sample
' , ). ,',. . ,

data.Personnel arequalified by learning the procedure from an experienced analyst and successfully
• . ,

analyzin'g-a set of test samples. This qualification _sgood fora one-year period at which time the

analyst m_st43e _eclualified by _,ssuperv,sor.

During the tour of _he _nd_v_dual laboratories, the Survey team observed that many of the chemical

reagent bottles_n use did not contain the date they were received TheACD policy,s to date only

those reagents that are used as standards or areknown to haveashort shelfl_fe. Also, the plant has

a scheduled annual cleanu_ week when ali chemicals _n stock are evaluated as to future need.

Chemicals that are not needed or that have a vendor's '._sted and expired shelf life are transferred to

_
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the Environmental Group for disposal, However, it is good QC policy to date ali chemicals when '

received, For example, it can be useful in determining the cause ofaproblem for anyout-of.control

analyses or unacceptable results received in a performance evaluation test program, In addition, for

thos_situationswhen two bottlesof the same reagent are inuse,the oldestreagentcan be used up

first.

4.4,2.2 QuaLity Assurance Proqram ;_
,'_

, :0
i

The ACD has established an extensive QA program to ensure that the _.l_,.glnerated are
• " "_:i _ 4 i

scientifically valid, legally defensible, and of known precision and ac¢._f,a_.y..,,,:.. :l:_e"'laboratory,,. ,

participates in both external and internal QC activities. The externsIt_:QC._o_gram cbnsists of
'' " " "_ "0

participation in the following: ",.' ,," ....... .,
.''''. ", 0

., "% _.
¢ o ,, ..

• 0, ,, •. .v.

I. The .EPA Contract Laboratory Program Thg.,,Agen_,,_#pU.e,Jcontrol samples to

maintain certification for the analysis of "Superf,_'n4;i" si_'_,.samples. QC _amples are
m. ,.,.., . ,

submitted on a quarterly basis, '" '."_.....

_" %° ' '=

2 The EPA Discharge Monitoring. Rec_it_mea1:i R. ro ram - A set of samples consisting of
J

the parameters controlled Dy the _.D]E_i piKmit is submitted annually. Participation is =
J, %, '% • • 'qQ %.

required by the laboratorie_;analyzic_g, NPOES samples,

.', . i,x'

3. DOE's Quality As_ur_nce Progr, arn/Environmental Monitor0ng Laboratory (QAP/EML) ,
Program - C0.n_l'ol sam_|e_.'O.f'air filters, soils, water, vegetation, and tissue containing

,

(pw leveis'"of...ra_io.q, ucii_es are supplied by the DOE Environmental Monitoring
' . ' . .

Laboratory im;N:_w ¥_r_, Two sets of samples per year are receivedfor analysis,

4 "ab ora_ory 1_er¢omparison Studies for Radionuclides Program . Samples of water and
' ,• o. . ,

, " _ils con_ining radionuclides are supplied by EPA's Environmental Monitoring Systems. .

" "Laboratory (Las Vegas) upon request. One or more samples are provided monthly.

5. Water S_O01yPerSormance Program -A setof samples _srece0vedfrom EPA to maintain

the Laboratory's qualification for the analysis of drinking water samples,

6. Water Performance Program -'Water pollution samples are suppl,ed by EPA to measure

performance on controls associated w=th the DOE Site-Survey Program.
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7. National Institute of Occupational Safety and Health (NIOSH) Proficiency Analytical

" Testing Program - Samples are received quarterly to retain certification for the analysis

- of industrial hygiene samples. Samplesconsist of (a)five filter disks containing lead,

zinc, and cadmium; (b) one vial containing organic solvents; and (c) five charcoal filters

with organic compounds.

8. PET Program - A commercial program of monthly QC samples, supplied by the Analytical

Performance Group, Inc., designed to test the proficiency of analytical !a_oratorie s,
' !,

..,o , °

9. Martin r _rietta Energy S_tems Program - A six-plant QA program for's_tp_V water and
• J''_ !,

NPDES samples with participation by ORNL, PGDP, Y-12, ,_RTS,,, Fernald,"ai_d ORGDP
%' °% *'" "_ "1

,=uu,=_u,_v_'-L'-'-*-""° .,. '.' _., .... ,'. _ P' ' '=: t'

,," 1-, f." % ,

• , . = ,,

10. Duplicate Samples - Approximately 10 perce,nt..of aiI..f_pt_.,,are duplicates that are

submitted as separate samples by customers, ":',i'",,. "'.'",,,

t,. 4P'_, -.,m ,. _,
• .. • . . ,

i,_. ",%° ', °, ' * ' •

rbe internal OC program consists of . • .,. • .,.
, • -. , .

• .° ', '0 .,

• % %, '.• b

a. Laboratory control samples _ithipa¢t_gro'u_ 0"f samples.
• . • =,, . %

i %, . °, ' ' * %'

b. Addition of spikes to 10 perle, ht Of.._heroutine samples.
., "..

c. Replicate analysis of prepared.f/mpl_s'.Ji .. ''i

d. Method blank. '
, ,, "p • . '. , .." .

e. Appropnate =_strummrrt cal0_ratJons.

f Field_2 .". "." lC

, ", . ,,
• " ' . . *,r' ."

The laborato_use_ a comp_ter program, AnaLlS,developed by the ACD to manage QC activities.

The syste,m proWd_g 1;o_'_e recording of internal control data o,", known standards, calculation of=

spike r_cov_ies,_:omparisonof duplicatemeasurements, surrogaterecoveries,and ensuringthat

pers0ru_ei_ave been cerl:tfied.

The computer _v_=reoortany out-of-contrcconditlonwhen the data are entered intothe data base

" and request _hat action _e taken by the superwsor. A problem analysis is made to deterrr; • the
,m
- reasonforthe unacceptat_leresultand appropriatecorrectiveactionistaken to returntheanalysist,_

a controlledstatus._
J
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The qualityofalidata isevaluatedby the SectionHeads and/orProjectManagers priorto reporting

to the customers. Thisdata validationprocedure considersthe accuracyofthe data,thepre¢sionof

the data,the completenessof the accuracyand precisiondata,representativenessof the data,and

the comparabilityofthe data.

Some recentresultsof the ACD's participationinthe performance evaluationtestprograms were

reviewed, in general, the laboratory'sdata were in the acceptable range for the p_rameters

analyzed. The supervisor and OC Manager review ali performance results to determine the cause of
" 'b

any nonconformance and takeappropriatecorrectiveaction, ,:_.,.,..•
*.

4.4.t Findings and Observations ., ," , • •

, 1. r.. .
"' • ' ";' e'

4,4,3.1 Cateqorv I . ,.,. '.
"" , '. . '_% "..v:w

I

¢, ,° • .' ,

None ", ':'. " "
. i

i' *% ", "%

4,4.3,2 _ • " " "i'.
:" % ",'/'%. ,

• % %, ', ,°

'' ' "' w• i , . .

None - ' • '",

4.4,3.3 Cateqory III -' "

c

,,

None i:' ' , .::'
' " 'i .'

•
• , .
• ,, . ,

4,4.3.4 CatgqoryIV. ,;..,

None "" ..."

• , , °

q' ql ," . ''
• . ,

. .

,.

--1'
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4.5 Inactive Waste Sites and Releases

4.5,1 General Description of Pollution Sources and Controls

The Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)

established (1) notification requirements, (2) liability standards, and (3) response authority for

dealing with releases of hazardous substances to the environment. Also known as Superfund,

CERCLA's scope is extensive. The EPA and state agencies can undertake or order s,_,dy c_rcleanup

when there is a release or the substantial threat of a release of a hazardo_,._ __i_tance to the
• ,L ,

q

environment. .,....... ,.,,.,. .
• ,J " i "i

,' 4" • ,

'. "% .," • .

Superfund was substantially expanded by the Superfund Amendments a'hd'_rau_zation Act of
t.,,

1986 (SAR.AI. In addition to sagnificantl_ increasing the size of ,._;f_._o i_'n"d_cecleanups, SARA,. '. '. "., • .

creates a response authority for petroleum UST releases (te._nnicalty',ar_',am ,_ndment to RCRA), and
g_. ",._ i • b- 'a,

- mandates community right-to-know and emergency prepareQ!hess pr6_j.rams (Title iii). SARA also
i ' ,'.,.. ._:.,_

obligates Federal facilities to comply with the same reg_0_on_'_Ifld!p,olicies as other entities. Hence,

except for certain limited national security waiyeri_,._dekat"_.acility cleanup plans for sites on the

National Priorities List (NPL) must undergo EPA revi_/v and'_onciJrrence.
• . ' % "' '. I

i: '''. "' " '_"• "_,' '. '-

• " . N_ . , '. ,, "'•
-- a '. . . ' '_, %'

In addition to CERCLA/SARA, a seconcf f:ederai"cleanup authority was created in 1984 with the

passage of the Hazardous and Solid,Waste _he?cl_ents.....(HSWA). Includedinthese amendments to

RCRA was a section (3004(u))'known as th.e "_:ontinuing Release Provision", which required that
• •

• ,' 'p ', ., , .._

facilities address ongmng.re_eases _rOz:n._h,elrexisting and former SWMUs as a condition of granting

a final operating ,oerrni_: T_e' impli_:a_ion of this provision _s to establish a parallel RCFLA-based
, , ... ," ._

cleanuo program, whereby,facili.ti_' desiring a permit for a new or ongo=ng operation must obtain

approval for _le_uo..p!ans oftheir old waste units prior to getting a new permit.
&

,,. 'o

Th_s sect.fon _trodu_:'_ the sources of hazardous su_star-ce releases to the environment. Section

45.2 p_Ov(.d_S.more detail on t_ese sources.
,.

Construction of ORGDP 0egan ,n 1943, and its first d0ffusion stages Decame operational in 1945. The

_n_t_al m_ss_onof ORGDP was enrichment of urantum _n the d-23S _sotope for m_litary applications.

In addition to Building K-25, for which t_e facility _sknown, four additional cascade Duilctings were

aaded to provide a total of 5,100 stages of capacity to ennch uranium nexafluonde (UF6) containing

= 0.711 oercent uranium-235 to a highly ennched uranium containing 98 percent _ranium-235. In

1964, the mission of ORGDP changed to supply _ranium fuel conta_nlrg 5 percent uran_um-235 to
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c_vllian nuclear power reactors The ORGDP has undergone two significant renovations, known as

the CIP/CUP, in the late 1950s to early 1960s and again in the 1970s until 1981

in addition to the gaseous diffusion operation, two large-scale p_lot enrichment plants were

constructed at ORGDP - the AVLIS process, and the GCEP. From 1952 to 1961, urani_,m hexafluoride

was produced from uranium oxide and u-_nium tetrafluoride.

The investigationand cleanup of_nactlvewaste sitesatORGDP isbeing performed primarilythrough
'

the continuing release provision of HSWA [Section 3004(u)], rather than throug_,_C6R£LaJSARA. The
',.,

RCRAJHSWA process _Sbeing used because of a permit being sought by OOE-foF.a fac_l{_']hat the Oak_.

Ridge National Laboratory (X-10), and covers the entire Oak Ridge ¢.0_..'131e.xjncludlng'"Y,-12-- and• . . o

ORGDP A general RCRA facility assessment was prepared in March, 1987(Qve'_'n'g: ai;_"of the SWMUs

ORGDP. Sincethen over 20 RFIPlanshave been prepared by 'C)l_Ol_l_overf_g virtuallyallof theat
-- "%, %, 'i '",. •

major SWMUs at ORGDP. These RF{ plans provide a bri_.backgr'Oian'_'o:M the facility, standard
* ',% ,. li D

sections on hydrogeology, and objectivesand a plan _Qr car_iog o'_',the RFI including sampling

plans. Other elements of an investigation of ina¢tiv_',_{e$ _:h_s a comprehensive file search,
4.. % ';,, %. "" '

tnterwews and a photography review have not yet beeh,perfoi"med.

• ', ,.. ",.,,._.. "'. ,., , ,..,. "* ,, ,I

In most cases, the investigation has beg u.n w4tl_.the',¢o_"t, ruction of a limited number of groundwater• ', ' . ', ''' , '%,

monltonng wells (see Section 34). initlarti.on of'ad_litional investigation activities isawaiting funding

from DOE and approval by the TDHE of tl_e.O_GSp Quality Assurance plan for conducting the RFIs,

according to ORGDP persqnnel..'t'able 4.26.1is ts the most _ignificant known or suspected areas of

contam,nat,on at ORGDP."basede#.._t'_*"i'udgment" of the Survey team. Figure 4-10 shows the

locationsof these s_f,eS_'.S.e_:_bn3.4describesthe groundwater monitoring system and the nature

and extent ofgrounclwate_contamination for each of thesdgn,ficants_tes In cases wherepotentJal

for so_l con{amination exists,' the sites are discussed in Section 32. Some of the facilities are
•

',. j..

contlnqlngto Ooe_ate,_Indtheseare describedinSectlon4 1 See Sectlon4 1fora discussionof the

RCR__r_tted tar_k_
.*

'i

The ORG'DP,_tes =or ,_h_cl_ Hazarcl Ranking System (I_RS) scopes were c_eterm_ned are listed _n Table

4-27 Themoo_;_eo _RS(m_RS) wasusecll3ecause_t_ncludesradionucl_desaswellaschem_calscores.

n each case,r_owever,tr_emHRS scorereflectsthe chemical port,onof the score,and _st_erefore

clent_cal to the results that wo_ld be g_ven by _:_e HRS. i3ased on EPA criteria (47 Fed. Re_. 31180;

_iy 16, 1982), a score of 28.5 on the HRS _ssufficient to piace a s_te on the NPL, which results _n

cer'ta_n enforcement and remecl_al ,mlolicat_ons. The score used for mak_ngtn_scleterm_nat_onisthe

"We_gnteclm_grat_onscore(S_,_)" None of tme s_tes at ORGDP scored _gher than 28 5 on tne NRS. -
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TABLE 4.26

MOST SIGNIFICANT KNOWN OR SUSPECTEDAREAS OF CONTAMINATION
ORGDP- OAK RIDGE, TN

,, i iii ii ii ,, .....

Malo tD Building No. Name
II I II II mi

(a) K-720 Fly Ash Pile
-- III ii ii I l I ii

(b) K-770 Scrap Metal Yard
-- == iii iii I II I I lr

(c) K-g01-A Holding Pond ,'_
ii iii i I i i i i ii ii ii ii

(d) K-1064 Peninsula Storage/Burn Are_.",i,.,_.ii nii i I ''*q I_
_q= ,,

(e) K. 1070-A Contaminated Burial Gradial,... '.,.",,
i

(t'). K-IO70-C/D Classified/Chemical sat rea
ii ii i I • iii i Bl L,

(g) K-1407-B/C Ponds/Retent,ott,Sasin '"', ", '" ""_DD
_. II I I III lull IIII I ii ii/iii ''" "

(h) K-1413 Treatment Facr_ilty.,' L $
i iii _, ii

(i) K-1414 Diesel Fal!d'%eaki' 5i i iii i ' 4 '. ; : ' ....

q) K-1232 Tre' , .. tr _ty:: i

(k) K-1070-B "Oii_,Cla_;iifiedBurial Ground (1407-B)
__ ii ii i i ' tel- . " ' "1 I( II II --

(I) '.£'(;ooi'i_'g,.l"ovverBasins/RCW Lines
.... .'" . ". _:,'1. ....."'_,, ,,

(m) K-1070-E • , ... ;,Oid'_ont,ractors Burial GroundP Bl ii li L *" '_'" ' " '° ' BillII i
• . .

(n) K-1085 .,"... • "...Old Firehouse Burn Area• '. ,
" [ ii rl ii "7" ' i1' i ii i

(o) ..K-1099 . "., Blair RoaclQuarry
li ii r J I ii II II I IIII III -- --

2o3 "(IO) • 1_ - '.. Sewage Treatment Plant
__ i /11 II ] . i jill iii illl i

ii iii

,," K- 141D",."" NeutralizationPit(q) , ,' ,.,,:. ... ..........
(r), '. [.," K;'I".420 Uranium Recovery & Decon, Facility

__ .i Iii i ii iii iii L

(Si,',,,.: i"..'_-1401... Oegreaser Tanks/Acid Linest

_1 J' i i I ii ii iiii Ilil IIII

' ,

(t_'" ..' K-1S1S Wa_erP;antSludge
.' i i ii iii ii ill i -

,

,,,,..,,, (__." K-1503 Neutral_zatJonPit.,, . iull.i ii iii i

, .

- Sb_rce DOE Survey team

Re4er :o -.gL,re 4-'0 for the locations of these sites



,,4_ _ _,..-w,'_,h_[i,h,,
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TABLE 4-27

SUMMARY OF mHRS RESULTS FOR POTENTIAL ORGDP CERCLA SITES
ORGDP- OAK RIDGE, TN

ii milli i ....

Migration Mode
ii i i |1

Weighted Direct Fire and
Site Air Surface- Ground- Migration Contact Explosion

Route, Water water Score, SM Mode, SoC Mode, S=e
Sa Route, Route, i

Ssw Sgw ::',,

II 'l iii q i ' ' .K-10 0-AOId Contaminated 0 0 8,S 4,91 ":.(!.,' '- -
Burial Ground ... ', . 0

, .oi " ,,

K-IO70-B Old Class=fled 0 1.74 11.56 6.75 ,..",: ., .0 0
Burial Ground " "" ....

%. v' s'-,, _o

Pl , • ,,, . =. _
|

K-IO70-C/D Classafiecl Burial 0 5.45 24.01 .;"_,'Z3, '". ""O 0
Ground ". ". "'. "'. ",'

• o

K-1070-F Old Contractors 0 0 0 '" " " " '"" ""
II

. i'.,. b,."" 0 0',

Burial Ground .,.,,i,a"'_, , ;",, "_, ,til
.......... "'_ ii. ii

K-1064-G Burn Area 0 8,36 ,"',,, 14;:_,. I " '" _:;E4 0 0
i i i iii . ii li ...

K-1099 Blair Road Quarry 0 _""", '",i"0, '=;i :, 0 0 0

........ 3:8' ° '" ' - |'

= ' ' '% i'. ', "¢

K-1085 Firehouse 0 ' _3 '£i. '.6.46" 434 0 0
.... ,

I I . li .. _

K-770 Scrap Metat Yard 23.07_" 1"3,2el''_' "5"56 15.84 0 0
I ii _": I I I I

'. 'e I ii ii

K-1S1S Land Treatment 0 "..".0 "" 0 0 0 0
i iiiii i • i ii ,i, __ _

K-1420 Oil Storage ' , 0 . 5._-4 20.28 12,19 0 0,.

_' I . i I iiii IHI
, , . ,. o -- __

K-1S1S Lagoon ..'; • ,'0.,..' 3.52 !2.08 727 0.83 0
i i i_ i I ' r, ' i I I I III II I

K-901-AHoldingPdn_,., ..".." ... 0" 18.46 40.29 2560 3.1 0• ,i I

K-1700 Water$1_ed' . ,r'" ........"'., " . 0 797 19.38 12.11 0 0

.....K-1007-8 _4'ol " 0 7 44 20.87 12.80 0 0

K-2$CDeling ToLa/_.s (6) 0 10.90 10.79 8.86 0 0
I' i]iii i

%_ - tR • • ,,, .....

K_14l.q N_l_utral,zatlon Pit 0 8,81 7.14 655 0 0
| i l i _ iii i __

K-1064-G.Drum Oeheading 0 1 68 3,06 2.01 0 0
-- Ii i ii iiii, i itr ,mill

K.1414Gas TanKs _ • • . • •
t tt i li

K-1401 Acda Line 0 713 32.38 19.16 O 0
.ill i , , _

"Included w,tn K-1070-G'D C]asslfiecI 8urrat Ground
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TABLE 4.27
SUMMARY OF mHRS RESULTS FOR POTENTIAL ORGDP CERCLA SITES
ORGDP- OAK RIDGE, TN =
PAGE TWO

I i " - - ' ........... 0 _ - I ii

Migration Mode
--T--- ""' ii i __ -

Weighted Direct Fireand

Site A_r Surface- Ground- Migration Contact Explosion

Water water Score, SM Mode, S_c, Mode, S_ERoute, Route, Route,

Sa Ssw Scjw ' "
'._.

III PIll ' "I I | II I I __1

K-1004 Lalo Draan 0 0 3.38 1.95 ' "..0 '"'_r",. 0
, *,

i ii , i i ii ii i i tl .e, _ i

K-1420 ProcessLines 0 7.97 788 6.47 ,." .,; i() ""
i I

-- -' °*'-i.
i iiiiii i I I . _ , , , .. _" i ii i __

K-725 Be Building 0 0 0 'Q ::" 0 " 0
i n iii ii I Illl _ | _11 '_ '=j II i ml

K,1410 Plating Facility 0 0 0 ",_;'() ' .,
. . , "_ii -- iii ii i'- i ii

K- 1420 Hg Recovery 0 0 0 " '" " ' '"", I;.., O.,",, o o
ii i _, ii i, -- ', "II _L, I II __

K-1407-C Soil 0 5.84 _::_;" "'' .:, ,..,'_ "Z:91"'. 12.50 0
, ,,, .... ...... :. . _ ..,,.. --_, ,, ....

K-1417 Soil " " " :'_', *"','"' "'* * '
iii ii i lm til, __

,, ,. ' 1, r '" " ...... ,,,.

'' . *,, ' ',, "i"

• %'.,,, ',Source' 8owers, 1986 .: ,, • ,"

• '".

"Included with K.1407-C Soil "" ...,.

"*included w_th K-770 Scrap Metal Yard ..':,

'. j

,.' ,,'%.* ,b"
'. . J

.. ,, . ,

,o,o

'i
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4,5,2 Findings and Observations

- 4.5. _. 1 Cateqory !

None

4, S.2.2 Cate_ ,._ ,

None ..,,. "', ',.
• , ,.

,' 4_ .p ,

• . -q,,.

4,5.2,3 Cateqory II "'.'".... ",

p. .,, '.. "_"

1. Actual and potential sources of soil, surface water, ,:.a_:,qro_Wa'te_.':<ontamination. There

are numerous actual and potential sources .Qf so'lti;!',.surfa_,, water and groundwater
'i .... "" ',.. "'. "i'_ "_'

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

contamination at ORGDP. The majority of. thet_.,ac.*,uat aQd potential sources [F0ndlngs

4.5.2.3.1 (a through u)] were previously iclenti'fl:_, by' ORGDP and are under investigation (see

Table 4.26), In addition, the Survey team id_t_tifie'd.i_eve'r'al previously undiscovered actual and,,,, • . .. ,. .,

potential sources [Findings 4.5.2.3.:.1 '(V..t,_,._.._'I_'._I_rh'rough a tev,ew of files, photographsand

interviews with ORGDP employees.('see T_te'4-28). The list in Table 4-29 shows ali actual

- and potential areas of contamination.Jh_ludi"ng several relatively small potential sources such

as tanks. These areas:li_tedinTable4-28' , provide neither a comprehensive compilation nor a
' ' , • 4*• _ " ', ,

focused list ofknow_'contamrnan't,_ources. The areas given in Table 4-28 are meretyalistof

potential hazatd6_Js scii_'Stance_lease locations at ORGDP identifie_J by the Survey team that, l

may des_rvje..more,q, nve_l;igation. Because the Survey is not intended to supplant a

comprehensive.:CERCL_.i.nvestigation by the slte,other sit.es at ORGDP may be identified by
" '-' r.,, ",.j

s_ch.an irwettigatiot_ (see Finding 4.5.2.3.3). In addition, file searches and field investigat!on,' . . '. ',, 'l.

. _f'so}ne. of th__e-potential contamination sites may indicate that no contamination exists at
• , . ,,'

th_,_additional sites. Because a complete CERCLA investigation is beyond thesco_)e of the

Surve_ Finding 4,5,2,43 descr,bes the need for a systematic and comprehensive CERCLA

anvestigat_on of the sources considered during the Survey.

a. K-720 Fly Ash Pile. The K-720 Fly Ash Piie ,s a potential source of soil, groundwater and

surface-water contamination. Trace metal leachate runoff is a potential threat, and

some data suggest the presence of a solvent.
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TABLE 4-28

OTHER AREAS OF POTENTIAL CONTAMINATION IDENTIFIED BY SURVEY TEAM (MARCH 1988)
ORGDP- OAK RIDGE, TN

II .... i ,i,, i i i .............

Map tD Building No. Name
=_

" L I III I I II I III III I III I

(v) K-901 Sanitary Disposal Area (tonnie's Landfill)
i i I i i i ii ii iii i i ii i ii iii |11

(w) K-1070-S "SOUTH"
.... iii I I I ii i [ ii

(x) Sw_tchyards: K-709, K-732,762,792 ,
(Serves' K-27/29, 3!, 33, respectively) , ,,,,

IIII III II I I II I I -- ' III , ,

(y) K-710-B/C Sludge Bedstlmhoff Tank ..... , ,",,q '%

-- Bl • i iii III I i I I I . 'i Jl . I

) , '...., .., :.(z K-103S Acid Pit . ',,' . : .
i iii iii Ii ii ii I I I °1111 III I

• .,. .._ _ .,.
(aa) K-1024 ' Diluting Pit ", '.' ,-.., ",.,

ii i1,1ii i ii i i i ii i i *_!,. _. i lR

(bb) Flannigan's Loop & Other La_df_t, mjng '",.";
ii i iii i ii i ii ii 1, ' i ..i "e i li iiii i _

- "-,".-'L"".(cc) Borrow Fill Holes "ii;;i;. ',._,;.,"ii i i i ii ii i i i

(dd) Slope North of K-2S.,Fille_2_it, h Ti_h . I

(ee) Trash Area Acr,_s P'o_:,r:ere;_!Along RRTracks,NE of 25 _-
, , "i'i'!, 'ii.,i, , ,, ,, ,. ,,, ,

(rf) Soothe  .  Jwa  'araL . ,4 I

'. % i
.s,,. , .° . %, i

Source: DOE Survey team ' - ",."'.,.'",. "
• " % ' • " ., ':1

l I ', ",,, '. ",,.,Q

Refer to Figure 4-10 for the locations of these_ites
"'" ."'%. "' "v"'

¢i " '"'

, .' '_ 'e,' ,', i
.% -

. , .., t ., .
, . ., ., •

_ r°., ,..,

. • ','' . %,• o ,

". 't "

q'." _ .' °' 'v'
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TABLE4-29

DESCRIPTION OF INACTIVE WASTE SITESAND RELEASESAT ORGDP
ORGDP. OAK RIDGE, TN

ihll i
• nnnunn

DatesofUse/ Volume Constituents

Name Occurrence Size/Depth Received/ Received/ Additional
SPilled Spilled Informat=on_

I ........ II IIII I __K-25

CooJing
Towers ,'"_.,

, ',.

K-802 H 1949- ? 430'x60'x13. 5,8 mill. gal. 18-22 ppm Ct..'"U_d for

15' VI ,.,,., i'1_q/$201 &
- ,",....',K.25.,,;.

K-892- E 1952-1985 385 'x63' x16' 4,5 mill , gal , 0,t_-1.6'- "1o',n_',,_., i;.'.:,...{G&M1987)

K-892.J 1979-1985 320x40x3.4 _ 0,2 mill, gal, " _,.'",",',.,,,,,, '"',i_'.
IK-832-H) 1952-1985 350'x65'x 13' 2,8 mill, _1. !l_22,#pr_r

,..,, vi,,..:. •'. 0

K-802-B 1960s 340'x65'x13- 2,4 m,'llt_gai,_;.. ,_.20_or, for (G&M1987)

1SI _','.,., ". ".," .... , F_i'eFighting
K-1004.N 30-40 yrs old 21 x21'x3' ,r

• " ' ', '°, ' • 'l

-1979/80 ,,. '. .. -
ii ii i I

- K-27 & 29 Early 1950s- 2,900 I_;j_,'' , , ', ,T, _(G&M 1987)
i ' '' N b ", *REM/Lines 1985 3-1,0,.dee]o' _,... ; ..,. Connected to

16-' *' ' '54 Dla K-832 cooling
"'",'i:_","' tower basin,

.........-31 7.1 S .'. 10,000L.F,'.,' Connected to
'. q

RCW Lines ., . ,, 3-7' de,_ K-862-E
" ",, 24,',4.91,*.'Dia. cooling tower

K-33 E_rty'19 - i].._(]0 L,F, Known to Connected to

RC_VLines .. 1985". ,,I'. i_ . ...-' 3-8' deep have leaked K-892 GIN,., ..' 12-60" Dia, (13,3-18)
I , '. _ . ' II I I i I

- _,NDcoK'33Tmr;. ,. ...,,'" nsodeK.33,.... (G&M 1987)
U_IT'.''i " " Exempt '

I I Illl II II IIII

306-i "
;_(_,6_Or';_je 1984-present 25'x150' inside Unknown PCB wastes (G&M 1985)

- " K-25 Exempt, '=

HW DrLm:_ 1977.oresent 160'x20' 864"'55-gat, rPCBwastes
Storage 40'x300' drums

, ..... _j,

Vault 23A' 1984-oresent 290'x45' 3'000 drums Sludges,
carbon filter
media,

I corrosives
i iii i iii _%
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TABLE 4.29

DESCRIPTION OF INACTIVE WASTE SITESAND RELEASESAT ORGDP
ORGDP. OAK RIDGE, TN
PAGE TWO .

I I II iii I iiii

Dates of Use/ Volume Constituents
Name Occurrence Size/Depth Received/ Received/ Additional

Spilled Spilled Information

K-311-1 1960s-present 40'x50' Sl tonsstored Radiogen=c (G.&M 1985)

Radiogenic 2,500 _2 lead E_mptLead Storage . '
- , ' L.... ; .!,iii Ii |'1 ,

K-720 Fly Ash 1940s-1950_ 10-15 acres iG'_,i.987)
Pile (--20 acres) .'....., " 3004('_):,;.

'" '"" " ' monitor. Fly
"' " "" _tl!,pile at Y-

i '_''', ', ,. 12 found to
e _1,._.' %. • 0.

' ' ',.. '.,. contain

• .'._'.'_., hazardous¢, ,.

", '.,. '_. "" constituents.
ii al l _ ,,

K.725 Late 1940s. - . '
, ....... . .Be,U,.'Mg, Used for

Beryllium early lgSOs., '" . "'., '"'.. _Lvents development
3uilding .. '_ ' " '" " of fuel J

' ' • ". . '¢ elements for

r " ""''' IF''"' nuclear-' ' 0owered
- ,:'., ,.. _: " aircraft.iii

K-726 lg78-present 75'x5(_".. ' _ '.......• Five hundred PCB liquids
PCBStorage r ' " l ' ' ' ' "SS-gal. drums PCBsolids: .

Faclli ty ' r _ + ' r ' .;' capaci t ors,
• .':. kerosene,soil,, b

. , "...'",-" ballasts-- ||H, " I I1'1 I' II

K-731 ,. ,." -'. . "
Sw,tchHouse i'".","' ...I
(K-27&29) .. . ':i ,,'"..
-- J" ' " " '' L

N II m I' ,

K-732 "" ' "..,' ..... *

..

Sw_tcnYa ' ... ",.,
[K27_'29) " "'"

733-A ' ' "," - 16,000 gal. '.....
T_ahsfer'Oil

5tora_e,rank

:)ii Storage 19,140 gal. '"
Tank

i

<-761 Swftcn
-_ouse

-- i iii I ____

E

I

4-112

? PI_



TABLE 4.29
i

DESCRIPTION OF INACTIVE WASTE SITES AND RELEASESAT ORGDP
ORGDP- OAK RIDGE, TN
PAGE THREE

, I I ii iiiiii , ,,, , ,,. __

Dates ofUse/ Volume Received/ Constituents Additional

- Name Occurrence Size/Depth Spilled Received/Spilled Information
........... II I I III II I1 II I III Pl

K-762
SwitchYard

{K-31) '; k
i i i i i i • i i iii [_ ii _ __

K-763-8 1S,000 gal, [ .:_ _,,.i; ;j ' '4

Tr. Oil Storage , ',.,
,.,,;;,, • ,,Tank " " ',

I IIII I IIIII III I_LII' ' I I '_' •I I i I

K-763'C lS,000 gal, ", '" ,' -', ,. o, _ .a I

Tr. Oil Storage "'.,.'" ,,"'" ,.."".
Tank ,.,,. ....

I i I i i ii i C_ iiiiii i iii . i iScrap metal Since 1960s 22 acres t tal 40,000 tons LL.W'me_al '" Alpha, beta or
,,"., ".,"_",.''"",i;" gamma on_. ', •

' " , ", surfzce or ifd ,. i

,,,,,, , ,i, D,' " .... ",. _., orig. from
". • "''_al

2,21 &l b ' ',. ':. ".... , _;Sn soil process
building.

 ;0oo :. . ' " Asbestos (G&M 198S)
%,. %% '. "b

30 acres(G'_l_ " "' ". " Hg, PCB C-Monitor
_1985) ,, '. ' '" .... ,", <1977

"i iquidwaste
"""" _"' eaked (G&M

• 1985)t •

i • ", i iii iii i i i

K-770 ... ' . ',,, . ".. Approximately Wood, plastic, Generated
Garbage .. ", ,."," SCi insulated wire U- during

. , °,*
,:,; .,'. . contaminated segregationof

• ",.".,,' ,.'., K-770 waste L
'+' oiles.

, .
• ,

, o ,,

. . , '''

K-'791.... '" ' ' '... • .

Switch House " " "'
ii ii _ Ill I I

:K-7gl"N_'. 'i • " . "

5tauC ,'" . •

Caloacil;0_'.
Station"

i III II

: K-792 .'
Switch Yard

_ (K-33) ............ _



TABLE 4-29

DESCRIPTION OF INAC rlVE WASTE SITES AND RELEASESAT ORGDP
ORGDP. OAK RIDGE, TN
PAGE FOUR

Volume Constituents
Name Dates of Use/ Size/Depth Received/ Received/ AdditionalOccurrence

Spilled Spilled Information

K-793.A 7,056 gal,
Oil Storage ,:,!,

...... ... ;, :
K-793-8 7,056 gal " ':-;. ,,

3-C- - ...... ,i . '

K-7g 11,760ga1 , ," ""-- ,,, __ ' *', f '_ ',p

K-7g3-D 15,845gal - .... " '" " " --
"', '_' .a',_,, :l''*l.

K-900Boi je980.Oc obe3'xS'x2"deep ....   thy, (G&M"lgss)
Smasher 1984 " I__ '"._,',Exempt

• '._,o_id_;.,,. Located at
" '" a_hydrou'$' 1070 F center

,. .... .. '.i."._ether;',, spoilyard..,

' ' " !!l_,pr'_pyl
" '. %. .... ' _er, 1,4.

/'% ".,".,., "."., Dioxane,,, ,, I

,. " ', • dinitrophenyl.
o,,. '. %, " , '*

,' ,, ,,..._. ..- hydrazine
ii i iii iiii . L_ -,

K-gO1-A Late 1950s. S a_res .. ','.'.. _ p13_ Chromium VI- Received RCW,,
Holding Pond 1985 " ' " Chromium prior.to 1975; runoff,

". ., 3,500 ppm Cr IIIsince groundwater

1974-ANDCO ."., solids (Note 1975 prior to¢ ,,

chromium. , . change in construction -

treat.me"_t ". j, 1979) oftestmcj began; i,• . i dam/overflow
19.79,-fu.H-.., ..... weir in mid-
scaFe(6p_ ."I' 1960s, ' -

,. gpm),,",..,.".,,,
,. ,:' _l-iromiu'm.'" (G&M 1987) ..

.. _datment 3004 (u) -
• " ". begar{ monitor

,. .... &a'rly 1970s. Chromium
" ' 1985 (G&M, hyclroxlde, Ph, -

. 1987) Ni, Cu, U

985 1070.A NPDES 901 -
Dscnarges Leacnatemay (007) collected
ceasecl enter 901 -A sJnee 1974

>0,05 mg/I
.. occasionally,

, -- . ........ _ .....
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TABLE 4.29
DESCRIPTION OF INACTIVE WASTE SITES AND RELEASESAT ORGDP
ORGDP- OAK RIDGE, TN
PAGE FIVE

• I II jl I II I II II I =. ,

Volume Constituents Additional
Name Dates of Use/ Size/Depth Received/ Received/

Occurrence Spilled Spilled information
II II II II ii I I_1 II I I

K-901-A 533 400-1b Contents of RFI.August

Continued cylinders of --200 cylinders 19,_
UF6, HF, Sr, CI shot out of .- K/_,, 136

cylinders witl_'" '" 'i .

high powiild '" "• , , o '_

e_ .' ,0 orifles ,. , ,
cr>3,'0 .,..;:......,,.

I ' i;:;, "'-- iiii i , ,,_, i i iiii i ii

po "_-1001-8 March 1987- 5'xS' 30 gal. hq r.ary ..• • , .

Waste present . S'_."o,_,e0_.:.
Accumulatior_ " '" pl_ graphic .

rea wasti,.4=.,

'. 4P'_. •

" ""' ', ' ' _.'!_,a-' I"'_ ,.t,,,Temporary;i;:_, , ,_,-IO01-C,D March 987 S'xS' .':_i-....=,

Waste : • '._'.,, " _ storage of
Accumulation ",. •., photographic
_,rea ,:..... . ',"."'. " "' waste

_ ;, '., ," • :" ' '" solutions
-- ¢ ''' "" ' =' t'° "" i LII ii• i iii ii , i i ii i i

<-1003 March 1987- S'x5' i.. - 3.0 gdl, Photographic
Waste present " waste

Accu m ulati on ,i" .P sol uti ons
_rea .. , , .'.,

....._:(-1004-8 1986,, ent ,_1_'._i4_"" ' 25 drums Flammables,
Waste , ,. .."-, ",.'" solvents, acids,
Accumulation ."," .." , :. bases, sludges
_,rea .. ". ' "

K-1004 . ,: l'g_,0s-pr_ent 24" drain, 2,000 gat/yr Laboratory Discharges to
Area Lab - . -.0.25 mile (G&M 1987) chemical K-1007-B
Dra_n. • _ " long wastes: Holding Pond.

""i" solvents, acids, (G&M 1987)'
i.

• bases 3004(u)
, monitor

Also see ;<,. Waste disposal
1004-N prior tO 1974
Cooling Tower NPDESpermit.
{K-25)

II I I II I II I I I I II III

]1
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TABLE 4-29

DESCRIPTION OF INACTIVE WASTE SITESAND RELEASESAT ORGDP
ORGDP- OAK RIDGE, TN
PAGE SIX

Volume Constituents
Detes of Use/ Size/Depth Received/ ReceJveO/ AdditionalName Occurrence

Spilled Spilled Information

K-1004-L 1950s-1960s = 25'x25' Concrete casts

Vault for storage of 301_4.(u)
reactor returr>, in!9_l_tor
samples :_:o?._edunder

","i". Soutlxend c_f

K._oo4.-----T---,.,979/8"---'-7-'--sso---T-------------- 'i'_ ; ;:_oo_,.j',,'_g,• L. . '% °, ,' ' -

RowL,.,, I 2.s'_,,p t".. -._.;.-,,_a.__987) .
. L /::c.Moo,,o,ii::;. ,ooo, ,0,o

1007-UST 7-1986 : -. ..,

removed) , : ., Gasoline (G&M 1987)
.' "'- ,. ':. C-Monitor

1007-B 15_res ,. !i20£gat/yr. 3-12ppmPC8 NPDESperm_t
Holding Pond ' " reag'ent grade n pond n Feb 1984

", .. s isource?) uired BMP
. , from K-1004) PCBsin ceased lab

r

. . sediment; chemical

• ..., ..., ,.,....':' elevated COD discharges.
, ' • Drains 1004

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

-,,.... Area laos. K-

' L" " 31, 27 & 29
"" • """ "/"" storm dratns.

'. _i ',"

.. .., Exempt (G&M
87)

K"t0"25"_ldg '1'979"present 40ex25' Wastes or off- (G&M 1985)
. "" 6" dike spec ct_em_cals Exempt

• ,: 500 ft3 cap for off-site -

3,740 gal. ca#. sh_op_ng
• (80 55-gal.

drum cap.) Various P&V =
materials and
DOOl-D011
wastes

i . i iii i i
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TABLE4-29

DESCRIPTION OF INACTIVE WASTE SITESAND RELEASESAT ORGDP
ORGDP. OAK RIDGE, TN
PAGE SEVEN

Name Dates of Use/ Volume Constituents
Occurrence Size/Depth Received/ Received/ Additional

Spilled Spilled Information

K-1031 1960s-1985 50'xS0' Paintwastes
Waste .._
Accumulation ;';

Are_ "'mamwmmmm "_''"

K-1035-A 1980-present 6'x18' _ Wastesf_m.--_'__-i(G&M_gBS)
!I '.,

Storage cleanitlg.,..",._ "!..
f_cility__ I'.i!, ,.., " ".:"

K-1064-G Early 1970s- UST-1,000 gal. Sbl_ipnts, misc. Drum res!dual i
Drum 1979 75'x50' ,.'' ...... "-."" orgahic_ pumped into I
Deheading ' .... '" '" UST.

4'; , WI)

Facility ""-. "'..'"'-" "' '

K-1064 Disposal/ 3 acres " " . Solvents, G&M 1985)
Burn Area/ burning: ,, - " ?',. • '", organics, rad- C-Monitor
_enlnsula 1950s-1960s ': ' " " "

'"" ',' 3_ contamin. *G'-areajStorage ,'" . i" 8 drums waste oil, PCB
Storage: . " found during waste liquids,
Late 1960s- ' "closure" _aint wastes,.

early 1970S'. 5 acres ..' (1979)
, ,, (G&M,..1.c_85)

K-1070-A Late1,_40s. • _ 35,575 f-t3 U- Leach alumina
Contaminated MMi:h 197J5 (_.2'_cre 2,430 f_3 as of contaminated from Uranium
Burial Ground ' • "'."..' burial/auger 7/75(RFI) material Decon Fac.

" .. " ' ,..'"','"" (1420).
,i ' .,.. Trenches' Total

" .. 11'x3'x108' raclioactlvity LJF6 cylinders, (G&M 1985)
'.'" """" augered = 14.1 Ci Bech_ps, C-monitor

• "" '", holes: boron, NaF, oil
': "'" 12'x3'

Closed < 1975
(G&M 1985)

_= RFIMarch
1987
KillS-133
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TABLE4-29

DESCRIPTION OF INACTIVE WASTE SITESAND RELEASESAT ORGDP
ORGDP- OAK RIDGE, TN
PAGE EIGHT

II
I

Dates of Use/ Volume Constituents
Name Occurrence Size/Depth Received/ Received/ Additional

Sp_lled Spilled Information

K-1070-8 1950s-early 3.7 acres :Totat Rad-contamfn. Naz. chemical
Old Class=fled 1970s 30' depth radioactivity classified di4_ltosal
Burial Ground = 0.15 Ci materials ' 'suspected.

(U &TRU) .:" "': ",

.-,',.May indu_fe:. ': . _;
Closed < 1970

LLW,'mhter_{ C-Monitor
(G&M 1985) , qrganic¢..'_','..., ,. "'" :,.'."o,"

K-1070.C/D 1975.present 22 acres R_,,, '". "". (G&M 1985)Classified
c0nta_.!rt4ted" RCRAmonitor

Burial Ground ,.-,... cf!_i_ed.,:. [,O,.Area]
'. ".. mat_Jals

• ,....

' ' ". (L.LW_"*'_d

• _P, o,.,,

Pits: 1977- Haz. chem. g_'_29_at'.'. Sd]vents/ (G&M 1985)., . .

1979 0its. ..',. 1,6_GIb ".". organics, C-Monitor
Ten:20'x20' ' " "" ".:'

•,. . . waste [*C"-Area]
x20' """ ' ' '. ' chemicals

K-1070-D1 Diked storage .: ... +, _12 _l:rums !Hazardous Closed

D2, D3, area: 1979. ... . waste liquids 2' coverStorage Dikes May 1985 " , .
.. (G&M 1985)

, •Nov. 1980-,.". .,

Alonl 1985 . .':,
K-1070-F earl YI"I.g'J0s- .t_.a(r,_$ ConstructJon 'Complete =r
Old 19.7_." .'-, ".'"' rub0te records not
Contractors ".. ."

• ' available.
Burial Ground. ';. " =.

' a, . '

so,.. . metal, fly ash, (G&M 1985)
.. " hard asphalt.

,, ' ' • Possibly
hazardous or

': raOioactJve
wastes

<-1070._ NA 00'xl00' NA Prlmarlly -
3urtal Grour_cl construction
- ruDble -

-- ' iii

m
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TABLE4-2S
DESCRIPTION OF INACTIVE WASTE SITESAND RELEASESAT ORGDP
ORGDP- OAK RIDGE, TN
PAGE NINE , '

III i i

Volume Constituents
Name Dates of Use/ Size/Depth Received/ Received/ Additional

Occurrence Spilled Spilled Information
II II I

K-1085 19SOs-1960s? 0.1 acre Waste Open burning,
Old Firehouse pit 25'x2S'x12' solvents, (e!ii/Vl 1985)

Burn Area deep organics .:_ C_-M_,nitor
,_.

*..q '%

oil, i:i
so4_en_(_ ....:,.

1.

ii ' '|ill *i

K-1095 March 1987 20'x20' 500gal ' T_'m:peu:aryj.
Was'ce . _fu.m's_cir'_e
Accumulation < o_'_!,',twaste
Area -,. "..". solcl¢i'ons

• = "''i "ii"

"' "" R_l-contamin. OriginallyK-1099 NA _ , .,...

Blair Road "" "' " "' icBmbustible used for rock
Quarry :'"- "" _"'., " ,.', waste source in

",. ,. ,. 1940s..

Closed < 1970 ';..... • ,. ,"., " (G&M 1985)• .

(G&M 1985) ," "': :i. :' C-Monitor
[ I , iii • i

K-1203 1945(?)- .. ' .' Capacity: Unknown; See Section
;Sewage present ' _00,000 gpd 0otentially 4.5.2.3,
Treatment , ...i,400,000gpd PCBs,solvents,
Plant, sludge .. ' ,", , ":. used uranium

:lryingbeds - .' ', ,.,, i i I
.. ..

, a' .." ",

Source' DOE Surveylte.am' ."
". *% . . .' .

G&M t 987:_ro_rey, 1987 "..."'

G&M 1985;' ._er_.c_ty andMiller, Inc., 1985
KJI-*,S._,36:M'M.E_;;198"_d
KJHS,7"33,, MM.ES: 1.987f,
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The K-720 Fly Ash Pile is approximately 1 mile southwest of the main ORGDP. The ash

ptle is approximately 1,000 feet east of the K-700 Power House, just south of an

elongated discharge flume, The K-720 Ash Pile consists of fly ash and boiler slag

generated in the K-700 Power House 'From the combustion of pulverized coal.

Construction of the K-700 Power House area began in June 1943 and initial operation to

supply power to the nearby ORGDP started in April 1944. The K-700 Power Complex

was composed of the buildings and systems needed to receive _Ner from the

Tennessee Valley Authority (TVA) grid, generate power from thg'l_ad _team electric

generating facilities, and distnbute power to ORGDP. The ".powe.r ho'_*__..contained

three 750,000-pounds-per-hour (Ib/hr) steam boilers to drive lt_ t_ zing generators, for

a total electrical output of approximately 270 megaw_,,tts (M_"Pew_'generation at• '. '1• .

K-700 was discontinued in 1962 after the U.S. AtomiC: _er,_. Cor_ssion (AEC) decided
• '.. 's [ • ,',, _;,,to use power only from TVA. , ,.

, o '% ',,. ,*° '

Fly ash, bottom ash, and boiler slag are,.by-I_,d_u_s ,O,ft_e combustion process at power, w

stations that burn fossil fuels. Fly ash, t_l_'v,erY {[_ residue fraction, is carried off in the; °, '.. % '. ,

stack gases from the boiler un!ts 'ex4ept :l'n'more recent cases where stack gases are

filtered in bag houses or e[ec'{i'ost,_lLtic'13'_l,_litators. I_ottom ash and boiler slag are the6

heavier ash particles collected, atthe, bottom of the boiler. Ash can be removed from

the bottom of the furnace ih-.a...mo'lten state and quenched in water or in a solid

granular form. l_i'_heash leaves {'he furnace in a molten state, as at the K-700 Pow,r

House, the b_[er is ref_rred.'t'o as a wet-bottom boiler and the residue is called boiler.

slag. if t'h_.as_'i°s','remove_ in a solid, granular form the boiler is called a dry.bottom

removaLsysterh-, ancl..the percentage of ash produced is approximately S0 percent fly ash
• ., . o_.* ,

.and 50._ercent b_ier slag.

• -.

, ,." . At K- the fly ash was mechanically collected into a hooper, dumped in with the

• . bo, lerslag, anct ali the resldue was then discharged to aslu,cetrench, Ash sluice-water

pumps supplied _gn-oressure water to transfer the res_c_ueto the ash disl3osal field

_vrere'l_easn ar_clslagweresloreadoutw_th abulldozer. The discharge cooling water

.;tom the slag quenchtnq was Oischarged to tr_e long discharge flume north of the ash

disoosal fie!d, wtr,cn empties _nto Poplar Creek.

Sediment samples (26 and 27) of the discharge flume taken by ORGDP in 1985 revealed

no elevated rac_ onuc de cor_centrations [less than 30 p_cocur_es per gram (pCi/g) _or
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' beryllium-7 and cesium-137; no cobalt-60 or uranium.238 or 235 was found] (Ashwood

" et ai., 1986). No results for organics or metals tn sediments were reported anct do not

appear to have been analyzed. The metals concentration may be a signtficant

environmental concern associated with the flume. Failure to analyze for metals may

result _nundetected releases of metals into groundwater or the Clinch River.

An RFI Plan for the K-720 Fly Ash Pile was completed in March 1988 (MMES, 1988f). No

ash or leachate analyses have yet been performed_ but a review of d_l_a from EPA by
. -

ORGDP indicated that "..general characteristics of coal comil_i6til_!, by-products
presented in this section _ndicate that the K.720 ash pile may, corlt_'h., hazardous

constituents" (MMES, lg88f). The RFI plan showed surfac,e'-W'att_i' '"1_Impling'_esultsfor
°,. °% ," _.,

two storm drains (50-994 and SD- 992) on the south side of the.¢rilc_ar_flume draining
."%° '., %,, .

the north sicle of thz main ash pile. These results i_,_¢a)ed, nollii/ated contaminant

concentrations except for 990 milligrams per ILtir (mgll)_ilu.tyl..Cilrbitol (trade name for L
*.,"_, . ".. i_i •

diethylene glycol monobutyl ether)in SD-?g4. ,. ,. .. ,,. '. i

The source of this glycolether con,tar_'ir_:a;l:io_r.i'$...notknown, but additional analyses
;" %, ", '% °. ,I

would be needed to confirm its I_'reseri'ce'._nd concentration using a statistically

significant sample size. ORGDP p,er_hnit¢ believe that butyl carbitol is a laboratory
.'% -. '.'.o ,i ". ,

artifact resulting from a re, due o_ cleaning agent, if this belief were correct, no butyl

carb_tot would exist in the as__0ii,e ol"Jts runoff. Butyl carbitol has also been found in• " i

storm drain anal" " ..at other.!oc_tions not associated with the ash pile (e.g., 5D-170,
• ,

180 and 190.di_:hargin'g,to,Mi_chell's branch and SD-100 draining the southern front of
-% ,

the ptan_). ,. • •
• , , . . .

,, . ,' , ,., . ,• , ,

b X-7'70"_critp Me titiYarct/Former Powerhouse Area - The K-770 Scrap Metal Yard/Former

Powl_=_bc_se_rea ii a source of soil contamination and a potential source of surface-

"" water ad.clgroundwatercontam_natJon (see also Section 4.1.1.2). Uranium is the most

" _despread known contaminant, although there is also a potential for PCB and fuel o_1

c,ontaminatlon, in acldition, o=1 leaks from the old tank farm, and PCB leaks from

:ransformers around the powerhouse and the beryllium bu=lding may have resulted in

contamination. A RCFLA Facility investigation (RFI) olan for the K-770 area was

completed in Marc_ 1988 (MMES, 1988c),
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The K-770 Scrap Metal Yard is a storage unit southwest of the ORGDP adjacent to the

Clinch River. "The unlt consists'of a 25,30 acre tract of land used since the 1960s for the

storage of low-level radioactively contaminated scrap metal. ORGDP estimated that the

K-770 area contains 40,000 tons of low-level radioactively contaminated scrap metal

(Advanced Science, lnc,, 1987). Unclassified scrap metal is taken to this unit if it is found

to contain alpha or beta/gamma activity on the surface or if the scrap metal originated

from a t3rocess building (see Section 4.1.1.2). ..;
. ,,

.

, .,. ,.
• '. ,

In 1984-1986, ORGDP retained a contractor to segregate the.,scra'P"_y,'_parating it.o

• ' _''*" °t

according tO metal type and then reduce lt in volume by _t_a'rinct,; The sc_a_ metal is

also being considered for smelting at a future date. The scra_"._'_'_._jated into piles
,es ', %

according to composition. Items with hotspots,"_"_. ORGDP.. acceptable limits
". '°o ',,_ °.. , " ,

accounted for 100tons of the material (MMES,t988c).'...ii,,......-...2:.

' 'w

o, '='' _.,_, '-,o '°.q,

Soil samples collected from the unit in_icatQ,thal'some o_the uranium has washed or
_.' "% ,o

leached from the metal into the underfyii_Q soi'I."ORGDP estimated that 2,215 pounds of_'=P., ',. %° ",. ,

uranium are in the soil at the K-770.Sc,r,_p. ",. Metat.Y_ard.,.
' ,,., ,. '', %

_., ° "° .. ',% o"

_, b, ,. .,
=. . ,',. , ', •

The unit also contains, lh. c_meSect_o'n, alpproximately 20,000 cubic feet of asbestos-

contaminated metal consisting"pnma_'_ly of metal pipe. !n addition to the radioactive

contamination, k_0wn or suspec:l:eclchemical contaminants include PCBs, mercury, and• .

asbestos. ORGOP personnel"be'lieve that these contaminants were associated with ihe
," " , "e" ,"

scrap-met:_!'0p_ions I_r_'r to the waste trac_,mng system in 1977
'. .' , ,t

• ,., ,o," ,° :,

, , i°., .' ,

ORG'D'_:is evaluatJrig the area for the uranium, transuran=cs, and asbestos located at the', , ° • , •
Z

umt'l_c.a_'._.hese is no evidence that the area was used for a chemical storage or
'" ,

" dispos._l'._¢ea. There is also no complete records system thai. would indicate that
d

, "hazardous chemicals were not disposed of or stored at K-770 along w_th the other

wastes. _

,,

From 1944 tO 1962, 13 ruet o_1storage tanks were Jn use at the powerplant where scrap

Js now stored between ;ercleve and River Roads. No records were available on the

chemfcal characteristics of th_s oil. No _nformat_on is ava_la_)le on whether sp_,;sor leaks

occurred from thesetan,,sorassoc_ated line and pumps. The sampling planned during

the RFI should help characterize th_s potential fuel o_1contamination.
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I

PCB contaminationofsoilmay have occurredinthe powerhouse areaasa resultof spills

and leaks from transformers used there from 1943 to 1962. No information is available

on this potential contamination source, except for ORGDP records of transformar

failures retained by ORGDP (Newton, 1977). PoSer=sial contamination from

transformers is discussed separately in Section 4,S,2.3,2,c on switchyards, A transformer

containing 15,000 gallon_ of oil in the K-2S switchyard near the powerhouse is known

to have exploded and burned on July 2, 1950. ''q. '1

The K.725 Beryllium Building is rotated at the K-770 Scrap .Mi, tal Yar_uth of the

ORGDP. The unit was operated from the late 1940s until t_i_:_art.y_,gS0s. Tlie unit was

Aircraft: Engine Corporation and later operated W;;._ra,. el_rtric. The primary

purpose of the development facility was to dev_pp fuej_'i!e_e_ts to be used in nuclear-=...._, ;...,

powered aircraft. The, development !=.t.. pi_mec_'.i'_: ,the unit included high-

temperature material testing and hic_.-te'rn_r_:u_l'i:_'eating testing. X-ray facilities,

metallographic equipment, oxida_,_qn t_L'mg,ariQ, machine shops were also located at, %. ,, ",. ", ,

' 'l " "

this unit (Advanced Science In_., lg_Z)',... "",
,:,'.,, . .?. ,.. ...

"D "" '*
. . %'' ' '1

_' *,, ,. • .,. ,, ,.

Hazardous materials used"at _he _t4ity included beryllium, uranium, and mercury, but

quantities of ma!erials used"are, unknown. ORGDP personnel are attempting to
= , ,,

determine the exterrt, of the surface and equipment contamination.
.'. , ", ,' j*

•

, o° ,• .%

The K.77Q'_garbacje .wast_ pile is located at the K-770 Scrap Metal Yard. The pile was
• • .' ,' ._

gene.rated du._n.gt, he segregation of the scrap metal at K-770 (Advanced Science, Inc,,

.1¢J87)..' MateriaH"stored in the pile include wood, jolastic, insulated wire, and other• . .
. "o .,.. ,

ma-te_lals tl_t could not be segregated into distinct, categories, ii • waste pile is
.

""" grou_i'With the K-770 Scrap Metal Yard because the material was originally mixed'. _i

,_th the scrap metal and the pr=mary const=tuent of concern is uranium,

c <-90t.A _olc_ng Pond - The K.931-A Holding Pond is a potential source of surface-

_vater ancl groundwater contam_nat=on, Chromium is the most sign=ficant known

contaminant, althoug_ other contaminants are known to be present,

There are two sources of contam=nat=on w=th=n the _-901-A Holding Pond• First,

_exavalent chromtum studge was clisc_arged to the 10onc__or approximately 15-20 years
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from the late 1950s until 1975, When a chromium treatment unit was placed on-line.

Second, at least several hundred cylinders of miscellaneous waste chemicals were

disposed of or vented in the pond during the ate 1970s.

The K-g01-A Holding Pond is located approximately one-fourth mile west of the K-33

Building ORGDP initially begandischarging chromate sludges to K.901.A in the early

1950s, according to ORGDP No information is available on where the sludge was

discharged from 1945 to the early 1950s. In the mid-1960s, ORGDPco_lttructed adam

to Create a holding pond at K-g01-A. -,,., . !"..

,.. . 0

The unit consists of a 5-acre surface impoundment used pri_l/l"ly fl:_' settlincj_hromium
o. o, • _ . ,

hydroxide precipitates. These precipitates were generated :fr_°_.'(:he:il_6/system used
", °. ,.

in cooling for the enrichment process. The water uli_t'.id't,he•. ,. ,.. R'_.,:System was treated
. "o .,. • ,.

with chromium to prowde corrosion protect!_r_ for l_O¢e_,L, Quipment. During the

recycling process, a blowdown is generated tha_..contail_s water-soluble hexavalent

chromium In order to meet the NPD } ef 6141trt__'t_da{ds for total chromium at the K-

901-A effluent, a process was instal[ed'_:o'_'4:}m)eft._he hexavalent chromium to insoluble
:'".. - ---'..%. ., i

trivalent chromium. The electrochemical treat.m ehi (ANDCO) was installed in 1975 and, ". _, °% '0 •

provides the valence reductic}n W_tMI:'[_e.'K,90f-A unit being used as a settling basin for

the precipitates. .,.. , ...
• ,• . °

', ,J
, .

• i

ORGDP personn_i, sampled the. slu'dge from the ANDCO unit and found that it was not

chem,tally haz:&rdou'si_rccotd'i_'g to RCRA (40 (:FR 261) The K-901-A pond was initially

used watheut th_.ANDCGl'treatment unit. The water discharged to the pond prior to

treatme.nt w_ld..'be" considered chemically hazardot'" since the T.otal chromium
, . o, . ', ',j.," .,'

coriceq_rations'_ye're greater than 50 mg/I (Advanced Science, Inc., 1987). The amount
• . _'

ofv_ .a_'erdi_harged through the unit prior to the inscallation of the At_.D(:O unit is
,.• ..

. ,. ,

unkn0Wn ORGDP is also investigating the pond based on sediment data that indicate
,

that _azardous constituents are contained in the sludge.

T_e -,_arst_-i_ke K-g01-A area received surface runoff, groundwater discharge, and

ga,,eous cl=ffus=on orocess cooling water effluents prtor to the construct.ion of the

dam/over_lowwe_r,n_hem_d-lg60s. An RFI plan for K-g01-A was completed in August =

1987 (MMES, 1987d).
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The average water intake from the Clinch River for the RCVVsystem at ORGDP, prior to

the gaseous diffusion process being placed in standby mode, was 110 ro,Ilion gallons

per day (mgd) with 103 mgd lost to the atmosphere as evaporation or mist drift. The

design of the ORGDP RCW system recirculating rate was 300,000 gallons per minute

(gpm), which required treatment of 12,000 gpm makeup water

RCW was discharged from the system as blowdown to the K-g01-A Holding Pond and

replaced with fresh makeup water to avoid exceeding the calcium and,,_lfate product

solubility limit and forming scale in the cascade heat exchangers. Th,e,¢h'_(_, ium level in
'_'",l 4

the RCVVwas maintained at 9 parts per million (ppr,_)(18-20 pl;)m._.hro'/l_'a_il)..Because

the NPDES permit at ORGDP limits discharge from the K-gP'J:,_,'H_i_ing Po_d'into the
,. ,. .,' .' .

¢Ii,,¢h too.0s total di, ,o al.o.[th,,' i.6gaO .w=sof,',,ajo,"
concern. This led to the installation of the electrochei_c_l'metal'_'el_ucl:ion,,. unit and the"i, '.'-, " ' "" '

use of the Betz 1100 anionic polymer. •

".. "_
4.. '. .

el. "*'',..o. ".,: :_. '_.'

The average and maximum chromium,.., cirri ,_rilit'101_ found in the K-901-A pond

sediments were 1,600 and 3,30Q _i4[l¢jrami".l;)er kilogram (mg/kg), respectively
(Ashwood etal,,1986), :'i."'',.,.'"','_'".,""-:

The second source of cont_m}natiOd ij_ K-g01.A, cylinder venting and disposal, resulted
• . '% ",. ',,

in an unknown amount of hazardoussubstances.• mixed with the chromium sludge in

the pond. Variods sizes and type_'of steel cylinders were used in laboratory work and

research and' d_velopmer_t,_rojects connected with uranium hexafluoride production

and gase0u _ di f.f_sion piaei:t operations at ORGDP Cylinder contents included uranium, . .

hexaflu.or,cJei"h;y!roCj_ fluoride, combinations of halides (bromine, fluorine, chlorine)

_n_" va.r.i_us fluo,_i_ated/chlorinated hydrocarbons. Cylinder sizes included the 400-

oouffct..r.JF'£,.,llZ-'inch.diameter MD-type, as well as various sample containers.
• ..o,

,. ,.

, 1', ,

•..: The cylinders were suspended over the pond water, and after being shot with a high.

powered rifle (fired from a distance), the cylinder was dropped into the water. The

"method of cl_sc_arge at the onset of the disposal operation was simply swinging the

cylinders out on a rope and shooting the cylinders to empty their contents. A cylinder

chute was later built for better control of the cylinder. ORGDP personnel indicated that

cylinders were fn_tJaily dropped into the pond after being shot, but that the procedure

eventually changed so :hat the cytinclers were retrteved from the pond after the

contents had _eer_ vented through me bullet hole and reacted _n the water, A metal.
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basket was constructed to facilitate cylinder retrieval, according to ORGDP personnel
" _nterviewed by the Survey team.

The RFI plan developed by ORGDP for K-901-A indicated in a table of "historical events"

that the "gas cy!inder discharge operation at the K-g01.A Holding Pond occurred from

the "m=d-lg60s-1975" (MMES, 1987d). Discharge of cylinders into K'901-Aappears to

nave actually continued until at least 1979. A disposal request form dated October 1979

described a phosgene cylinder discharged at K-901-A (Perry, 1979)f'\ There are no

complete records of the number of cylinders discharged _nto the .K-gO.i--_klagoon Witho.. 6 . f

the exception of one operation carried out to dispos_ of over,500 .... 'cyi'_'hdmrsthat hacl

been abandoned in the four K- 1025 storage buildings Iocated_i_'o_ 'of K-25' _;'

" .
s_. , .. P,. ,,

Five hundred and thirty-three cylinders were re'm_ild,,.fro'_i"_he K-i025 storage
'. '•. ' ' i ° ', "°°

buildings along with cylinders from other Ioca.kons r_.ri/_ti_posal The inability to

dispose of the contents of these cylinders due ta: _noperable valves !dCI to a shooting,'_', ..° .. ,. •

K:90_=A'J#_I¢tl_lg Pond• ORGDP estimated thatoperation followed by immersion in the ...... '• o,

the contents of appruximately 200'_o},,.th_,_41 cylo" % °. m , ,

discharged into the K.901.A pond.' '' ,'. 3 inders stored at K-1025 were, ,°
,, '', . .ep

• .... .. , , •

d K-1064 8urn Area/PenJns'_j_._. "' " "'
' .Storage Area . The K-1064 Burn Area/Peninsula Storage. . .

Area is a source of groundwater cont'amination (see Section 34) and potential surface. =

water contamin_ti'on. Misc etlar_eous solvents and radionuclides are the principal
contamlnants.6f conce:nl..,

• • .

_. s • • Q.

• , " .=

The K--1064 8=ii Area)Peninsula Storage Area .s located on the peninsula north of the

. ,<:-2.5_3ju_Jding.' l:h'e unit consists of approximately 3 acres of land that was used to store. .

. and ¢t_s#ose..bf waste solvents, organics, and radioactively contaminated waste oil.

,. ,: . .ORGDP"personnel believe that disposal oloeratJonsoccurred dur, ngthe 1950sand 1960s
. _=

.: and consisted of _.r_eopen burnBng of solvents. Accorc_ing to ORGDP personnel

_nterv_ewecl clur_ng tt_e Survey, initially solvents were _oourecl out and burned _n a

shai!ow ,_n=_neQ_3_t. A metal joan was used _n later years. No records are available

oer"ta_n,ng to the cluant_t_es of material d_sposed of by t_s operation. ORGDP l,

completed an _,FIplan for t_e K-1064 Burn Area/Peninsula Storage ,n July !987 (MMES,
! 987e).
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In the late 1960s and early lg70s, the area was used to st_re drums of solvents, organics

_ncluding PCBs, and radioactively contaminated waste oil. In 1979, ORGDP stopped

using K-I064 for hazardous waste disposal and removed 1,834 drums (90,000 gallons) of

waste stored there (Advanced Science, lhc., 1987). No information was available on

where those drums were taken.

Also located in the Peninsula Area is the K-1064-G Drum Deheading Facility The facility

was built in the early lg70s and was tak¢_n out of opera,: '_.nin 1979. Th_unit consists of

a small building and an u:'_derground 1,000-gallon tank (Advancecl.S_,_et_;.e,Inc., 1987).

The operation consisted of removing the tops from empty 55-g.a_e,_ drur_si'.s_.!he drums
." i"°* _ !_ 'v:' $

could be reused forvarlouspurpa,res. Drums containingj'e_iduaJ_uantitie_of liquid

" material',,vere emptied into the u,.derground tank. The r',_t|_l%st_d in the tank

consisted pr,marilyof solvent, and various other 'ol_i_iq;...mat'er.!.als. The tank was

emptied and the liquidremoved from the fa¢i!_.y,whvv_!'__!ens were discontinue<l.

During the Survey,the tank wa_ on the =groun'_?'n,exttok,theold drum crusher, No, ''6= '" _, '
! * ''' '6 '- s hi'

evidericeof atahk leakor corrosionwa_ wsi_ll__;.....',.
i" %. "% % ' "'' Is _

e K-1070-A Contamina,_,ed Burial G,'o'unld-: TH#:K-,.10_0-A Contami_ated Burial Ground is a
/.,, , • .. %,. °'..•

source of groundwater con.tar_ina_ild_ 'A _riety of solvents, radionuclides, caustics and
"' '" " " , 'm %'

acids were disposed of at _.i0.70-A: " •
• , ',. ". ',

'.. . "_"

The K.1070-A lar;dfi_l _s northwest of Building K,33. ORG0P buried hazardous ,_ '

unclass=fied t_w.level' rad_cza0T=vewaste there for approximately 30 years from th_ _._e

• . ', '. ..• ,

AlZh'ougk_the totalarea committed fordisposalat K-1070-A isapproximately 2.6acres,
• °

• • p,., °*._

_ne ar_a a_ally occupied by the bur_ed materials_slessthan 0.2 acre. As of JulyI,

" "" 1975,tti_ area contained aloout35,575 culoicfeet of materialscontaminated with

-uran_umand 2,430culo_cfeetof matenals contaminated w_th thorium. The bulkof the

_ater_al _s leached alumina containing small quantities of uranium that were

generated as a waste stream from the Uranium Decontamination Facility Other wastes

_nclude urantum and thorium comoounds, contamtnatecI UF6 cylinders, beryllium chips,

boron, radioactively contaminated NaF, o_t, plutonium, and arsenic. According to

ORGDP, the total ractioact_wty of these r_ater_als is predicted to be aoorox_mately 14.1

curies (Advanced Science, Inc., _g87). Wastes v_re emptied into auger holes and

trenches or bur,ed in drums.
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Records of the matenals in this burial ground were maantained by marking each grave

with a numbered stake and recording the contents corresponding to the stake. The

area contains 62 "graves" (the term used by ORGDP personnel) of various sizes, ranging

_rom trenches 11 feet deep by 3 feet wide by 108 feet long to augered holes 12 feet

deep by 3 feet in diameter

The unit does not contain adequate run-on diversion or a leachate CJ0_lectionsystem.
• :

The unit has, however, been covered and seeded to minimize t'n_ .Lbl..t_'t!al for surface

runoff contamination. An RFI plan for K-107'0-A was corr,pleted in. Mai'(_"_9,87 (MMES,
./..,", ',. • ;,

19870: • ," • : ' ,

"q"_ 4

i f. K-1070.r../D Classified Bur,al Ground - The K.1070;_..C'essifi*¢(.'.eurial Ground is a
sourceof so,I, surface-water,and groundwater cori_r_ih',_n. A wide varietyof

', "l ' •

solvents, metals, and radionuclides were d i_pose'd..ot,.at K'_ilQ70-_D,
i. " .... ...';. ",.,. ""

The K-1070-C/D Classified Bur_a( G¢,Ourrd'i_.,a 2:Z_acre tract of land on the east side of

ORGDP Three separate operation_ h_V¢ occurred'at K-1070-C./D'
I "' ' ' ', " \*' "'. "o "i

i ". '. " " . = ','

- trench burial of rad ioac.tive Wa._tes- _renches A, B, and C (still operating);

liquid chemical disposa lio'puts_-H and L• , . b
¢ .

storage of chemical wa_I:e (_rums Jn three diked areas (1, 2, and 3),
,P , .

..." • . ,,." .,*"

. ,.

A gener'at 'descfiptior_ of_vaste mater_al burred _n K-IC"70-_D is given in Table 4-30. An
"', ", ,. ," ii

RF_O.[anwa_'{ompleted for the K.1070.Cv'D bur_al ground in December 1987 (MMES,

_987b,_: •

• .,

:tri 1g75,.ORGDP began disposal of classified low.level radioact)ve wastes (LLW) and non-

, _ao_oac*.Jve wastes. This operat(on ts st_ll occurring and _nvolves digging a trench

aoorox_mately 300 _eet long by t00 _eetw_de and 40 feet deeD. Matertals are placed

._to:r_e:rencnar_c_coveredattheendofeacndaywtthso_l The totaluran_um activity

_or :he cJass_fied trench_s ,s estimated to pe 0.15 c_r_e. The area _s currently (as of
-

March !988) be_ng used for bur_al of class,fled LLW. Two trenches (A and B) have been

.filled. Trench C _scurrently ,n use. ORGDP has no records of themater_albur_ed_nthese -_-

:renches. Because the _.rencnes were _sed during a ioer_od before str=ct controls on
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TABLE 4,30

DESCRIPTION OF WASTE MATERIAL IN K-1070-C/D
CLASSIFIED BURIAL GROUND

ORGDP. OAK RIDGE, TN
IIIIP DIII I I 'l . [11

Area Waste Description RCRA QuantityHazardous

II I II

Trenches Miscellaneous: No Tons
(A- C) Paper

Wood Roofing ..
ProcessMaterials : _',

i i 'ii

Asbestos No ", '"
, , _.,

Classified Materials No ,-"_;_ '-. ".ancl Equiprnent .." , '
. ¢. _ #I II L °

I I , , . _ I

Small Pits Inorganic Chemicals: Yes "-.¢_, l_bt_14

Titanium Tetrachloride '"' "_' ' i ";,." •Phosphorous Pentoxid, "..'. ' !_• 'i',,i il
Decanoic Acid , '.. ., *,_

Potassiurn Stannate ., .." _,
Ammonia Persulfate ,'.....•..... ,,.;.-';,.i i " " ,, ii ii

Pesticides and Pesticide ,",. r'.:.."._._e_-.,, :' 600 pounds
,. ".. "o,%.

Containers . "_ • '%

t" '-

Nickel sulfarnate '. ". '.".,. 9"es S gallons
-- ,,, , i i . % /l'f iii 'll!l .iii , ,,

t

: Spent Solvents a_ct 0_,9a_¢.'". ; Yes 9,100 gallons
Waste: . . '.. ".i" ',

Trichloroetf_ane . ",.
Isopropyl AIc:_Pt¢_l ","'
X,ylene ".'.,,
P_i'bon tetrachloride

", p-OiEklorobet_.ene
• . _. ,. .

..'" Oil ".'.,.,.'
.i ,t ,.'_arsol "..'"

.," Freo,
" ._cet6ne• ', %, ,

.." ".,1_nt Waste, , o

' '; Glycol
.. " ,,"" ,.," Tergitol

' . .. Toluene
• ' ..' Methylene Chloride'. ql ."

'. .'" .J..... Methyl Ethyl Ketone
• . _-- ,,,,

.$rnatl Glass Crushed Mercury, Soctiurn, Yes 55 gallons
,, _its ancl Tungsten Vapor L_ght

Bulbs
lH n i

Source: MMES, 1987b
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hazardouswaste disposal,itispossiblethathazardous substanceswere disposed of in

thesetrenches.

Several 0its (A-H) constructed in 1977 were used until lg79 for the disposal of various

hazardous wastes _ncluding laboratory quantities of corrosives, oxidizers, reducing

agents, and chemical containers. These pits were aloproximately 20 feet by 20 f_et by 20

feet deep. One of the pits was u_ed for the disposal of drum ClUantities of various

solvents and organics Lncluding methylene chloride, Freon, and _richi_'Qethylene. The

lower portion of each p,t was backfilled with sand and the liquid.Wat_i_ were poured"'',,.

into the sand. Immediately adjacent to this area are three ad.d_tio_al ioi't$'L_sedfor the
," .-.. , '., •, t, •

disposal of plastic mater, als and waste glass (e.g., empZy,.ej'las.s_ontainef;j, crushed

fluorescent bulbs, etc.). Records maintained for tl3e disp0_l_: a_tv_ttes at the I_its
o, ,% %

indicate that 9,!29 gallons of solvents/organics and;:t',61_0,_ouno4j':of waste chemicals
"l °'. __'i °'_,o

were disposed of a?: these units (Advanced S,¢_nce, t_.n(i,,.1_. ). A list of chemicals i
, _. %, i lb.

disposed of in these p=ts is given in Talkie 4"_J_.,.. In'._qItdition to these chemicals,
, ,, .... '. o, '.Aoi • . ', t

approximately 1 000 gallons of class=fled an'd_nid_fl_Qd chemicals were disposed of in
' ii ' .,. 'o,.. =.,. ,i

the pits at K-1070-C/D (Perry, 1984), Thi='.List al0_ears to have been d_rived by ORGDP

from a 1984 internal memorandur_ t,6".file _.'(N'ry',"lg84). This memo compiled a !ist of
i " ' ' ' ", " °.".. ,°D o ii

chemicals dist0osed of in K-10'70-C/.0 l_reri_h,es from a review of disposal request forms,'%.. "" %'i'' ,'6 "°'

from lg77, 1978, and 197g. According to this memo, the C area received chemicals
',. ".. .. '%

before 1977, but there are nO.'reco_ds prior to 1977. Because the K-1070-A burial
• . . •

ground was closed in March !.976"(see Section 0..5.2.3.1 e), itis unclear where solvent_

and miscetlar_eous haza'rdaLlirwaste would have been disposed of between March 1976
, o

and t9771. '.. " " -
, =•

. .,

=",. .'' "i"" " '
,'' • d, i

The :hr_=_ earthe_i'dikes were constructed in 197g and used until May 1935 for the drum -_-

s_0_-_o_er,f'-_'rious hazardous organics _ncluding waste o_ls, solvents, and solvent- _
°,

,. ,: ¢ontamipated waste otl The three earthen dike storage areas were aploroximateiy 0.15,

.: 0.26, and 0.21 acre, resloectivety Drums from the K-1064 Burn AreatPen_nsula Storage t_
s=te con_.atntng greater than 5 ppm PEBs and/or 1 percent sol_-nts were stored a_ these

c_kes,

The diked areas ,_ere oackfllled _v_th so_land seedecl _n 1987 according to a closure plan

(lT Corporation, '985) aolorovect by the TD_E _n November 1986 (Tiesler, _9_6). No ;=

decontamination or capping was deemed necessary because ORGEP found no "RCRA

hazardous waste cons_._tuen;s' _n _._esotis ,N=thin the d,ked areas (MMES, _987b) The
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soil at the three diked areas was sampled using a random plot design in 1-foot in_.ervals

up to 4 feet deep. The soil was analyzed for a variety of organic and inorganic

contaminants. The results of these analyses indicated that no contamination was

significantly above background for that soil type using a control point approximately 20

feet away. The concentrations of metals found were also within the range of normal

background levels found across the United States(California Department of Health

Services, 1986).
i

The Survey team observed a spring with a strong solvent odor se,_I_ng _ut of the soil

bank at the bottom of the K. 1070-C/D hillside. This seepage flowed inTEo'_"ct,itch along," ,i.,. _, /. • ,
," , ., ' I: ,;le

the east side of Avenue D. According to historical topogra_ m_ of the Site prior to
,, ',% ,, _...+,

thz construction of K-1070+C/D, a small intermitten.t, streah_i_Pt.evi:_) ran along a

course through the current K-1070-C/D area. This s_f{i_':i'may be"t_e vestigial remnant", ". _, + . +,

of that stream. ,'., .'"-:</'" _:"
'+ :% ,

g. K-1407-B/C Holding Pond/Retention,.Basi_rK'.Ai_ti2,',There are several sources of, ,. %: , '" I,D

groundwater contamination and O=l.t:ent_._oi_i'_hd surface-water contamination in the

K.1407-B/C Holding Pond/Retention. B_.n area.(see Figure 4-11). The K-1407.8 Holding_ • +,.,,, ;'., "% ".1.

Pond is the central and .moSt sighi_i(_al_t,, environmental problem in this area. In
' ,: ... +..£ .... ; .r

addition to this unlined hazardous'waste lagoon, the area includes:

', ', .'.','.,_. ,.. ..."
• . , 1

i' . ,,'

K-1407-CReter_tion Poncl.;

K-'i,4't7$oilWa_te Plies;
• ,+,, .," • ., I

K, 1407_E/J:$U'r,face Impoundments; and
_ • . '%, ",1.+ .'

• - .: K-i700 Wat'ershed.
', . •

. .. ', •

."' ,° °, ' ,

lh add ft_(}n, the 1070-B Old Classified Burial Ground is located near this area, and may
1

' _
• '

' , .'

. be considered part of the waste group, but is descrTbed separately here in Section

45.2.3.1 k because of the relatively unique waste streams and the discrete type of

o_era_+onst_atoccurredthere,

The K-1407-B Holcling Pond cons=sls of a 1 3-acre impoundment w=th a storage volume

of approximately 1 m_llion gallons. Th_simpoundment was used fror_ tMe 1940s until

the early 1980s prCmar_ly for settling the metal hydroxide precipitates generated during

the neutralizationand orec_;)itatJonof metal-ladensolutionstreatedtn the K.I_07.A
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Neutralization Unit. in addition 'co this primary source, K-1407-B rece_vedwastes from

the K-1420 Metals and Decontamination Facility and the K-1501 Steam Plant. The K-

1407-8 Holding Pond discharges through an NPDES discharge point.

The waste streamsdischargingto K-1407.8 were diverseas indicatedby the summary

prowded in Table 4-31 and the following brief description of these waste streams:

K-1402 HCl Stripping Bath Effluent .- The K-1420 stripping bath efflu_f_l: containing 18

to 24 percent HCl with dissolved nickel chloride, ferrous chloride, _l¢!r_i:_m, chromium

ancllead.A nitricacidbath effluentwaealso partofthiswaste stFeam."'",".,,

, =" , ,_ , 'a:: ,=e• 'e"
*' '¢' • i

K-1420 HCl Cleaning Bath Effluent .. lhc K-1420 HCl cleani_tJIil_6titTr_t_ent contained,e., j _o

", ;o "'m "'*,, _ . ,

'.. _,. ', al

K-1420 Metals Finishing Rinse Effluent--..The K_I.'_iL_Op_i!'ti.ngrinse effluent contained
HCl, water, cadmium, and chromium. '.L _,,__-,=',, '

K-1401 Metals Cleaning Solution -_T[_e K-T4od.m_tals cleaning solution contained HCl,

.:_,.• _.::..,'_...
. .

K-1407-A-- Extraction Procedui!e..(El_"toxic metal-laden acids, bases, and rinsewaters

entered K-1407-'_,'f.or treat m.en_:'. Cadmium., chromium., and lead-contaminated

- neutralized e_,ft'uent a'n¢l p?.e<:i'pitated metal hydroxide sludges were discharged to the

K-1407-B: _bldi ncj_ond.' ."
, ,. .. ==.

' . ',.' ,"

, . . _' , ,.,,','.'. ,' _

•

.K-.I'501. S._eam Pt,=lht Water Softener .- The K-1501 water softener reagent consists of.. .,_

ca_ciiJr6a_ll_'._hag,,esium chloride and sulfuric acid solutions. The pH of this stream
. -,

,. ,: iangeS.i_om 1to 4.' . .

,K,.1501 Coal Pile Runoff .. K-1501 coal p_le runoff cons+_.s of leachate from the coai p01e

s:orageareasat_._eK.1501steam plant. The _oHof this stream ranges from 3 to 4.

The sluclge _n :he K-1407.B Pond contained, among other contaminants, UlO to 250

_. micrograms oer gram (,g/g) (piero) arsenic, 3,200 _,glg chromium, and 9,700 ug/g nickel.

in addition, 82 parts per billion (ppb) tetrachioroethyler, e and 69 ppb tr_chloroethylene

were found _n the sJudge. The pH was relatively neutral at a range of 6.7 to 74.-.=
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TABLE4-31

SUMMARY OF WASTE STREAMS DISCHARGED TO K-1407-E
ORGDP- OAK RIDGE, TN

Hazardous Waste Hazard Basis

K-1407.A Treatment Tank precipitates EPtoxic Listeclwaste F006

Cd > 1 0 mg/I CD006)
Cr > S.0 mg/I CD007)
Pb> s,0mcjA(OOqB)
Miscellaneous wa_tea

K-1501 Steam Plant Water Softener Corrosive pH < 2.0 (D00"2:]I','= "

K-1501 Coal Pile Runoff Corrosive < 2.0 {tDOG2) '".. "',.
, . _ Ao

K-1420 Acid Stripping Bath Effluent EPtoxic

,Cr.>s,_'m_t('ooo_')
.- s.om_,.,(ooo8)

K-1420 HCI Cleaning Bath Effluent EP toxic ,.,, '(_,_:5",'O'.','.rl_j/ICD007)
P_.._s,0_g/i(0008)

K-1420 Metals Finishing EP toxl_ _, ' ".-,; _Cd :_'l.0mcyl CD006)'4 %' '',.,

" "'- ", ", ' !.C_>, 5.0 mg/I (DO07)

K-1401 Metals Cleaning Solution ' "',
'.., pH < 2.0 (DO02)

: " ". ' ' Cd >10mg/l(D006)
¢ . , , "% ,D

', , ' Cr >5,0 mcj/I CD007)
o

,i"-. _.... '' " " Pb >5.0 mcj/l (DO08)

Source: IT Corporation, 1987 '.....,
¢ • ,,

aThese orocess wastes eq.nsi_t'o.f a wict_ivariety of wastes that may be classified as EP toxic,
corrosive, or toxic. O_y smali_.oapt!_'es of these wastes are generated.

• " Jl ," ,,
,, ,,., ,

• , , ,'

,,
• ," ,

, . =

• . ,

'i
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According to ORGDP personnel, the K.1407-B effluent was very acidic (pH

approximately 2) in previous years, prior to regulation of the discharge. Aerial

photographs taken of the K,1407-B area in 1945 (photographs numbers 88610 and

88612) illustrated that an area north of the K-1407-B Pond, near the current K-1407-C

Basin,, _a_used for burning and disposal of miscellaneous garbage at that time.,,

The K-1407-C Retention Basin has a storage volume of 2.5 million gallons, This

; impoundment was used primarily for settling potassium hydroxide _r.,ubber sludge,

which was considered a hazardous waste because its pH wa _great, qi.P.tharF,12.5 (hence it

would have been a 0002 waste according to 40 CFR 261.22).. Nltltat hy'ar_xi,de sludges

removed from the K-1407-B settling pond were also dlslo_Nd Gf_ln K-1407.C. These

wastes were also considered hazardous on the basis, of EP't_'ci'_S/'a_ because they

1973 according to ORGDP personnel. Sludgll,i, in K:'_7;'C:;ail_o contained low-level

radioacl:ive constituents, and may thereforP=.b..ea';mix.edwa'_te,
i ' _,. ., ¢_'

The sludge in the K-1407-C Basin r,Antaf_id, am_g other contaminants, up to 97 _g/g
; %, ., % ',

(ppm) arsenic, 2;400 ug/g c;hronli_m, a_If,.,2i_'000 ug/g nickel, Information on
l" "'''', ". "", "°, "e °

groundwater monitoring.in 'the_,J_-T.40"/_ Basin is presented in the Hydrogeology
' "% "". %'i'' ''* '%'

Section (3.4). The pH was an avera'ge.of 10 and a maximum of 11.

" i ' "",' '.' ' '. ''''e'°p

o, ..

The K-1407-C and.lE,.1417 soi$.w=lste piles are located on the northeast corner of the-

' '_1_' ' "' J*ORGDP, The.,. -1407-C'lai, tilit"approximately 100 feet north of the K-1407-C Pond and

the K.14,i.7;,p!.Le_i_io_at#_ approximately 200 feet east of the K-1417 concrete block

casung ands'tt_ragt.a'r'ea. The two piles contain a total of 1,535 cubic meters of Iow-

.te_el ra'ctioactivel_ contaminated soil. The soil was discovered to be contaminated with

.rad¢_.ctiwty-dunng radiation surveys performed prior to the construction of K-1419.
%

' "'"" Norm'at_, _he soil would have been taken to a spoil area where fill was needed. Because

"" the SD01was radioactively contaminated, how¢'-_r, it is being stored on-site until an

appropriate disposal alternative has been determined, Based on the analytical results

obtained from :he so=l, ORGDP estimated that there is approximately 4228 x 10-2 curie

of uranium _nthe so_l (Advanced Science, lhc., 1987).

The K.1700 Watershed consists primarily of the small stream, approximately 075 m_le

long, which flows from the K.1407.B Holding Pond to the K-1700 NPDES discharge

location. The stream isa natural stream that receives the effluent from the K.1407-B
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Holding Pond. The unitisbeing evaluatedasa potentialCERCLA unitdu_-_tothe results

" found inthe "Sediment Contamination InStreams Surroundingthe Oak Ridge Gaseous

DiffusionPlant"reloort(Ashwood et al.,1986). inthe Survey,itwas found thatthe

stream sediments contained detectable levels of heavy metals and uranium. ORGDP

suspectsthatthesourceof thesemetalsisthe K-1407-B Holding Pond, which isused asa
,'

settling basin for the sedimentation of metal hydroxides and which discharges into the

smallstream (Advanced Science,inc.,lg87).

' ' Jl

h. K-1413 Treatment Facility - The K.1413 Treatment Facility is am.._ppllrent source of

groundwater contamination from solvents, radionuclides, and, acid, wa'si_s'.,"'ORGOP has
J •

detected groundwater contamination around K-1413 (see,.$l_tiqn._.4,x). _n RFI plan

for K-1413 was completed in February 1988 (MMES, 1988g)."8 _1'_"K-1413 facility _

includes several elements, the RFI plan was writteh.f'._,'_he, en{ht._',Waste Area Group
% ". ,,

(WAG), ,. ,.. , .
_, ', i

i. % , ,

. ;'""The K-1413 WAG is due east of the 'B_tfdtn _; he WAG includes the K-1413-C
,, % ', ,% t.,. j

Neutralization Pit south of Build in8 K-I_t3, t,W.o,4maller pits to the north and east of. -, ', • ',

BuildingK-1413,the linesfrom thi l_'ttt0"t_.'.K-I'401Acid Linevia a pumping station,

the process lines within thq K:141_] gd'il'di_, and the storm drain lines in the vicinity of
• % "', ','i'" , i "%.

the K-1413 Building. , . '.,

'

.,.

The south pit _s01ctSf)..and ha.$.ac'apacity of approximately 21,000 gallons. This I_t is

equipped wil:_ran agil:_t4_r' a sump pump and has a bin on top for the addition of

lime. TPte tWo.si_aller pit_'are 4 feet by 4 feet by 4 feet in size and hold approximately._,

2,500'gaJIon_ach,."T#iey are connected to the K-1413 Building and the _umping station'" ." . ' . %e .''

,b_:prg_s.s draihl:":The north pit is eclulpped with a pumD that allow_ circulationfrom

•' . .tl_e..no._h pi_"l:o the south pit when a valve between the north pit and the pumping

, ,:, . 5tatio_.i_clbsed.

The K-_413 site was built and pat into operation as a research and development facility

Ln theearly 1950s. OnglnallytheK-1413siteconslsted of only the K-1413 8u_(dingand

t_eeastlo_t, nthelate 1960s, an annex was added to the K-1413 Bu_lding and the north

p_t was constructed, n 1974-_g75 _he spurn o_t was constructed to _solate the

treatment and disposal of class_fiedwaste. A purnl31ngstatlon, _ust north of the K.1413

Building,was aisobuiltat th_st_me, and processdrainsconnected th_sstationto the

north p,t, the east p_t, and to the K.1407-A/8 neutral zat_on and holdi_g pond facility.
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The sou1:hpitwas not connected to the K-1413 Building;however, a processdrain

allowed the transfer of waste streams from the north pit to the south pit when a valve

between the north pit and the pumping station was closed. This transfer was driven by

a pump io(ated at the north pit. The wastes were then pumped from the south pit into

a tanker truck and transported to the K-1407-C Disposal Pond. Prior to 1974-1975 the

' waste streams from the north and east pits discharged by gravity ft¢.w into the storm

sewer systems located on the east and west sides of the K.1413 Building.

Q
,*,-i

I, :tDi

The north pit pump was deactivated in 1982, and the process drain between the north

pit and the south p_t was cut and capped. The south pit is, therQ'fi_a_tosed system

with waste solutions brought in by tanker trucks. The ea_._it_'_em '+'" '"a_n_,jn,use. No
informationonleaktestsofthesepitswasavailable. ' +' " '

,. p' ,..
_,.+ , ...%.' '. ,, .l

.' +. ':.% , .

A variety of activities have been carried out in the K'l_,il3r._i!din'_)nce the facility was

put into operation in the 1950s. An early K,r4.!3 d+_m_lt project involved the
, ,'_:., . _: , ,fluorination of uranium metal chips ,1:O.U'PS,;;., TtX=,,,ch=ps were =mmersed in

perchloroetl_ylene and shipped to th_ K-'l+_i_f__,J,n 55-gallon drums. Interviews

revealed ct_at spills of perchloroeth'yi_inne 'i:x;'curred at the facility and UF6 was
_,. i , ,", ,,, ,, _

accidentally lo,Jt to the stack in at lea_.one.Lh_deF_t. Due to the dispersion of UFBaway
" %., "% '+ "es.

from the bu,lding anti the ra'0id'{on_;er_"'(_. 0t_ UF6 to UO2F2, ORGDP believes that any
• . , *,. ', ., =

uranium released during t_'ir_cidei'_t _oui'cl not have remained at significant levels.

The chemicals utW.iZ,ecl in the variods activities discussed in the RFI plan are summarized
.,=

below Because recOr_of _ltHe chemicals used in this facility are not available, this is a
." .,+ ' °% ,o' .,*+

partial list'ioft' po_._ible (:_.taminants. Records of the quant=tmes and concentrations of

the cnemical_'filt'ed b_J.oware also not available.

,:;i ',;" .,i:o
, ' ° ,

" -_Jt_ni, ut"n+tetrafluoride
" r' ' ' ' ' "- .,'

+" '- .'t:.tranium oxide
., ', . ", ,

" " "..'- A_timony

. Titanium

-. Fluorine

NHaOH

Nickel

Oiethyleneglycol

Sulfuric, hydrochloric, n_tr_c,and organic acids

. Nitric and organic acids
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Tungsten, rhenium, uranium, sodium, talc urn, and hydroxides
Mercury

Uranium hexafluoride

Perchloroethylene

Tantalum

Zirconium

Uranyl nitrate

Anisole i
, ".1

- Ruthenium ' _'_i

,°'lp, '. .

• Dibutyl ethe r "..... ,." ",

• j-. • ', 'o. %

Nickel, copper, chromium, hydrogen and sodium fluarides .; : ',,"
- Hydrogen chloride ....,. ,..:,, .... ,

Tungsten and thenium potassium hexafluorid:_.."'.,., ,,, %., _°

, '4% ,°. ' °., • .

.-.. ...i.-...":.>
i, K-1414 Gasoline Tanks . At least one for mer'dii_!_el fu_['.,tank (removed 1987) at the

K-1414 garage is a source of groundwa, tet_ (i_'_ination resulting in detectable

xyl,n,, tol,, rh,, g,a,n.dW;t,,

The K-1414 garage has mair_ai_e,d I_'ST_',sinc'e1949, and storage for automotive fuels

has been on-going since ih;t,tir__ii.'El_'_ U'_T notification records for ORGDP listed three- ,,

USTs for the K.1414 facility. T.w_.of"t_e tanks are reported to be approximately 6 years, ,

old while the thrrcl°was listed,as'37 years old. lt is not clear whether the two 6.year old
tanks are re.pl. " ' " " '"

cemen_.fo_._anks that were removed, or whether they were added at K-

1414. AJl ,the .uS:rs are"fel_ricated of steel and have sacrificial anode cathodic external• ., ., Q

corrosion"p'r_'ectior_::'Associated piping material of the younger tanks is fiberglass' ' ,r

,r_t_foi<ed plastic;' the piping of the older tank _smade of steel At present one S,500-

gallb,_-C'ail_°C_ty tank contains unleaded gasoline, the second tank contains methanol

,. ,. ., :(2,000-<j alton capacity), and the third and oldest tank was removed from the groundt

• but previously contained diesel fuel before it was found to be leaking.

_'veetory clJscreloancJesof diesel fuel suggested that the tank containing diesel fuel was

,eak_ng; consequently a PetrotJte test was performed on the diesel tank on February 25,

;987. The results of the test ,ndicated that the tank and/or associated Io_p_ng was

leaking ata rate of aoproxJmat.ely .08 gallon per hour(gal/hr). The tank was removed

on March 3, 1987. r'oilowing removal, the diesel tank was retested and no leak was
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detected, The unleaded gasoline tank was tightness-tested on March 13, 1987, andthe

results indicated that it wastight,

From direct measurements, ORGDP estimated that approximately 500-600 gallons of

No. 2 grade diesel fuel had been released from the tank, However, the leakage rate

determined by the Petrot.i_.e test was suggested to be about 2 gallons per day (gpd) for

an unknown time, Hence, if the tank leaked at 2 gpd for only half its 37-year life, then

almost 14,000 gallons of diesel fuel could have leaked into the ground ,'._, q., '_,p

o. _. • .
, ,,,_

, ".q 0 ,

ORGDP recovered free product at the time of the removal of the thqsel 'tan,k;..A m0xture

of diesel fuel and water was pumped from the tank hole._ii_t_'a _r_iler-r/lodnted 250-
,, ,. .,_ _.,

gallon tank. Themixture was decanted and the wa,J:er portii_:bieCJ:_om the tank.
. = ,l.

Approximately 300-400 gallons of diesel fuel was '_'_,qd w;it_i_ a few days. The
= j j. i,

decanted water was discharged into a storm _rain at"t;_,i#P(e_;,The water then pasted

through an inverted weir and several oil absorben,_'boomi{_,. The storm drain ultimately

drains into Mitchell Branch (K-1700 w.a.tei_ht_.}i!:'_'t_l of six booms were installede

along Mitchell Branch to contain _ee_'_ducti"_hich might have been inadvertently

discharged to the storm drain. :'. "'"', "'"_"',. "':
.'.,. %,. "% •

t' '., '. ' '.Q %'

Information on groundwater morii.t'0<ing at the K.1414 facility is given in Section 3,4.' ,.

Actively used tanks are discusse_'..}n S_'ction 4.1. ORGDP completed an RFI olan for the

K-1414 USTleak ihi,F'ebruary 19J_ ('MMEs 1988b).
.Q , , I

.' p • 'lp.'

j. K-1232 Tr._atment Fa_ilit_ - The K-1232 Treatment Facility is a potential source of
"' 'p' " ," '1

groun.'dwatet' .¢_p.ta_ if_ation from radionuclide wastes.

• , _'.,

.. Accoi'd('r_g t_'ORGDP personnel, the K-1232 facility was initially used from 1972 until

,. ,:. . _980 f_..#rocessing classified materials. Waste treatment at K-1232 occurred from

' ",. March 1984 urltil September 1987 when the operation was moved to Y-12. 'No
.

ioformation was available on the operations prior to 1980.

The K-1232 Treatment Facility ,s southwest of the K-25 Building north of K-27

approximately 150 feet south of Pootar Creek, on a small bluff 50 feet above the creek.

There are several aboveground treatment tanks located inside K-1232 as well as _n-

ground outdoor tanks located west of K-1232 between K-1232 and K,131. There are

four large lh-ground concrete tanks at ,<-1232:
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K-1232-B,1 - Settling Tank. 75,000 gallons

K-1232-8.2 Settling Tank., 75,000 gallons

K-1232,A - Equalization Tank - 22,000 gallons

- K-1232-C - Neutralization Tank. 4,600 gallons

There are also two concrete sumps (8-3 ancl B-4), one on each end of the Settling Tanks.

The two Settling Tanks are adjacent to each other, sharing a center walL_ii_nd are 75 feet' ',b

by 25 feet. The equalization and neutralization tanks are Iocated.apprD_imately 25 to
"'ii. _

30 feet east of the settling tanks and are 30 feet by 15 fee.t,.=__ 16"fe_l;,.by 7 feet,
, , .' a''., 'l . '

respectively. In add=t=on there= are underground lines cocthec:ting_K.1232 al_'d....,... _. K-1231

with the settling tanks, Finally, there are seven floor d.r#!ns in_id"_,:_:i2_._,' The K-1232-A

Equalization Tank and the B-1 and 2 Settling Tanks _lit_"Orjginal(_:$ealed with a black

mosaic coating. This coating had peeled off iri.large petchei:..'T, he concrete walls were, , I ,j. m

eroded in many area in these tanks and iri tan_,' " ' '_.1.232:'_9nd the 8-3 and B,4 sumps,

and some Sections had been patched with_c.o_c_et_'_' NO "', . information was available on
, - . .up

when this damage had occurred or.w,he_hiDr was_eshad leaked out of the tanks•
; "'"'., ""i'"., "':

' ," '', " %,. ". ", "0

f 0, ' , .,, , .• •

A leak test o the und.ergroL_n.d _o_p.iR9 (Goldsmith, 1988) indicated that the

underground pipes betweenK-1232,"and tl_e B-1/B-2 Settling Tanks leaked at a rate of 1

to 1-1/2 gal/hr The floor drain'sys_em"irom K-1232 leaked at a rate of 1 gal/hr ORGDP

completed an RFr_lan for the K-1_32 Treatment Facility in January 1988 (MMES, 1988h).'i, ',. '. "' >
." ", "' r' "',"""

k K-1070-B:O_cl Cla_sified'_'nal Ground . The K-1070-8 Old Classified Burial Ground is a.. '.." ,,' • ',

potential sourte of..groundwater and surface-water contamination from radioactive

.waStes. _'he K-t_70.B OIcl Classified E3unal Ground is approximately 400 feet north of' ,.. . ' .,

BuildiQcj K-'_,(]I and about 400 feet west of the K. 1407.8 Holding Pond. The unit covers

,. ,: approximately 37 acres and has an average depth of approximately 30 feet (roughly• , ,
'T

,: 180,000 cubic yards)Records were not mainta=ned ancl the types and quantities of

iwaste material disposed of at the unit are not known The types of materials expected _-

•.o _e ,n '_r_e un,t _nclude radioactive and nonradioactfve classified materials The

radioactivematerialswould _nclude uranium and trace quantitiesof transuranics. =

ORGDP alsosuspec_:sthathazardous chemfcalsm,_,yhave been disposedofatthe unit. =
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1

ORGDP believesthatK.1070.B was operated from the IgS0sthrough the early1970s

when itwas clGsedby coveringand seeding. No run-ondiversionorleachatecollection

systemsexistatthe unit.

Dunng the Survey, a wet area was observed on the hillside of the K-1070-B Burial

Ground on .an otherwise dry hillside. Groundwater appeared to be seeping out of the

ground on the lower part of the K-1070-B slope. This seepage then flowed to the

K.1700 stream. I_ence, contaminants from the K-1070-B Burial Gr=l_nd may be a

surface-water threat as well as a groundwater threat. The Survey t,e_v_n."Sh,'mited review
• .,_ ',

o_' old aerial #hotographs at ORGDP revealed that a small .streqm rar_.tl_rough the
• ', 4

G o,, d (photo t ,"K. 070-8
Burial Ground resulted from filling in a stream ravioe. Tl_'tL'l:_:ti_3_l'._bf this former

, ',. '% 0.

streamappears tocorrespondto the currentseepag_i'aiK:'IQ70-B'?.,..":.-"
". '". "i _ _%".o

,,.,.4
,. _, '. i

_= Because of its proximity to the K-1407-B..Noldi_;..Pond:_'_lpd the K-1407-C Retention
, .... - . .#.

Basin, ORGDP is investigating the groqqd_tqatlltt. _i_(R_'ircl070.S Burial Ground together
•,.,_1,.Il % '. .

with K.1407-BIC. Information on .groUl_illwato_" monitoring is given in this report in

:,. '.,, '"."',.., "". ',
Sectton3.4. . ,... •., "

• . ,

• . %;.., _'. ", 'e

,, ..,,Cooling Tower BasanURCW L.ines'..'The towers, basin, and lines are a potential

source of groundwater contam[hatio'n from chromate-contaminated waters and other
. lP

organ,c wastes. (_RGDP is pla_.nin'g to evaluate the cooling towers that used chromium-•
, '"'p , . ,' j_

treated water.'as a c0_rb_ili_,4i_hibitor. This evaluation will include K-Bg2-G/H, K-862-E,

mo_e' tf_an 10 ltierc,_nt of the basins and associated piping are underground.

.' , .. %..','
, •

P,10e"_r'eaksi,'"'basin !e]K_, ancl cooling tower air em=ssion plumes have discharged

. ' c_ror_im _nto and on adjacent areas. Ali three sources are potentiatty significant

' contributors to groundwater and so_l contamination. In addition, an unidentified

organic ,waste was stored in at Beastone of the basins (K-801-9) for several ye_ rs. The

RC'/V system orocessed very large cluantities of water through a system of basins,

towers, and underground litres. The RCW system withdrew an average of 11.0 mgcl of

,_vater from the C)inch R_ver and lost approximately 10.3 mgct through evaporation and

ro,st dr_t. The RCW system wascleslgned to recirculate 300,000 gpm, which reclu_red_

treatment of 12,000 gpm of makeup water.
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'fhe underground lines connecting the cooling tower basins to the process buildings r

were known to have leaked at various times, These lines are over 24 inches _ndiameter.

The main line feeding the pr'ocess buildings was 48 inches in diameter. In some cases

the leaks were large and obvious, such as the failure that occurred in the 1960s on the

east s_de of K-25 that caused the ground to collapse, according to ORGDP personnel --

tnterviewed by the Survey team. In other cases, the leakage was slower and more

subtle. These leaks may have resulted in more losses, however, because they could go

uncletected for long periods of trine. Widespread corrosion and leakaQ_ from the RCW

system has been a concern _at ORGDP for almost 30 years. At'cor.¢l_g to ORGDP
''°°'=,4

personnel, (MMES, 1988a) "In 1958 ... an 4nvestigation of the unciergro_'r_._CW piping
°, • ,. '_

revealed serious corrosion problems from galvanic curre,nt_"tha,thad per_e'_,rateclthe

iii ::,.ooo,o,,. .:i!%....
The basins under the cooling towers may be,-anothef",_Olztc_',ef slow leakage to the

'. "'% =% t'" •

ground. The basins were constructed of concrete.!t_,.........'-. '..the"1'940s,,.and 1950s, and have not
al ,

been tested for leakage, " 4 , "i ' 1 " . , B ."'''" ''_:,t' "% ', ",

=,

• ' %. ', '-, %. 't.

Finally, wind-borne ro,st from the'ope_,atidr_ 'o,fth'e cooling towers may have caused soil
. •,. "- :'. "% ', "0

(see Section 32) and groundWat'_r _:o't_ta'd_ination(see Section 3.4). Because hexavalent

chromium Jsextremely wa.t_.solul_le, thas contaminant has probably been leached into
• , . ,

the ground. If 10.3 mgd of I_E:W.wet"e lost through evaporation and mist drift, then as

much as 6,200':iOns of he_av_lent chromium may have been deposited in the
o. __ --_'. , b

enwronmerrt..f'romcooljnEj',tbwer mt:its at ORGDP (see Table 4-32), This estimate iS

probabl_ ¢onsef'vetive _i;e'., overestimates the amount of chromium discharged to air)
• .,p,. , ,l =

for severat' rea_ont;..F_rst, not ali of the loss had a chromium concentration of 10 ppm., , • ,
•. . .=., •

Se¢'on_l, to the e,_.ent that some of the losswas truly evaporatave, this waste would have
- .

_ot'¢Grh_:a_rt_ significant chromium. Much of the 10.3 mgd lost, however, did not =

•"" :chan_!"p_ases to a vapor, but merely dr_fted as droplets =n the wind, and would have,f
". ql

. contained chromium Also, some of th_sloss estimated to have gone _ntothe air may

_ave actually been _ost through seepage of the basins. Finally, the cooling towers did

_ot operate at ;,_ll capacity for the enti re 40 years. Some of the towers were notbutlt

=nrel t_'e ate _950s, and rel0a=rs sometimes requarect temtoorary shutdowns. Actually,

t_e K-801-_ :ower _vas placed _n service _n 1944. The K-802-H and K-832-H towers

t_ega¢_ooerat=on,n 1945. in 1951, the K-8614 tower was put_n service and in 1955, the

<-892-G and <-892-_ towers were placed _n service. The K-802 _CW system was



TAaLE4-3Z

CALCULATED ESTIMATE OF COOLING TOWER CHROMIUM LOSS
ORGDP. OAK RIDGE, TN

ii iii iii |1 ii i iiiii i i i i Jill ii

10.3 million gallons/day lost*x3.7851iters/gallon = 39 million liters/day lost
I |1 i j__ ii I i ii i ....

39 m_llion liters/day lost x 10 ppm hexavalentchromium 390 million rag/day
rag/I) = chromium lost

i= i i iBl/ III III I'1 Iii I I I II II

390 mallion rng/day = 390,000 grams/day
chromium lost

iii i i i ii iii i11 111111 i i i r I, iii

390,000 g/clay + 453.6g/lh = 860 Ibtday ;: i!:
iiii ii i iiiiii i i J IJ i i ii _ i i ii

860 Ib/day x 365.25 (;lays/year = 314,000 Ib/ye'_T',." '.oo_ ,,

I ' I I ii III i _'-_ I I| , '

314,000 Ib/y x 40 years = " ,:: ' ", ,o

, ., o , • ,,
I l -

m

........................... ,12,569,'500 {b + 2,000 Ib/ton = 6,200 b0'/'Hi",,--'.:':., _ -,.ii ii ii i i iii i ii ii i iii

Source' DOE Survey derivation of ORGDP estimates ' ' .
¢' "' _i" . i

*Estimate of evaporative and wind drift, losses ofASI,. 1987. ",,, '.,
', "° °_ 8,

, Q,. • ,

_i " "' °'°% '

• ., o,• • °
• . , • ,
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. . .
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converted from chromate to a non-chromate phosphate system in 1977, and was

demolished in 1979.

From 1974 to 1981, 0RGDP stored an organic chemical waste in the K-801clarifier This

waste was discharged initially to the K-1007-8 pond, but because this discharge resulted

in a large fishkill, the waste was stored in the K-801 c!arifier, while the K-801-H cooling

tower basin was repaired for additional storage capacity (Goodpasture, 1988b). The

waste had a chemical oxygen demand (COD) of 5,000 m_l which is hig_.er than would

be expected for a conventional sewage waste. On March 14, ._7$_a.pproximately

400,000 gallons of this high-COD chemical waste was released tystema;t'ii:a[t_, to Poplar

Creek beginning at about 3'00 pm, through the night urtt_|i._bo_: 7:00 AM'the next
% "% o_'' _ •

morning. ORGDP indicated that no foaming or fishkills vve,_,;bl_d during this
.,'i!_. ,_: :,.

discharge, and that the COD leve4s in Poplar Creek __4PIQ1;. belOw_:a background of ;tO
• "o ,_: ,,,

mg/I through dilution (Mitchell, 1975). Th_ K-8(_.f_ktii._oo_ng tower basin was

subsequently repaired to provide the extra= storatj_.¢apa_:l),y needed to avoid this type

of discharge. " ,.', •
,% " i., .... " +"

= " , "f. ,', , %
"+ ,. *, ., '_

The K-801 clarifier and the K-BO1-R rxct_lini_.b_.we_"basin are in-ground concrete tanks.

The K-801-H basin, which was a[_O I_l:'er,use_ ° for storage of this waste stream, was
¢*% . "" ,,'= , ,

found to leak water inward a_er a'smatl amount of waste had been pumped into it.

Because of a concern that this'rnt_akalge could result in outleakage during times of low

water table, OR_D_ pumpe_ Ojt the waste and planned to repair the vertical

expansion jolr',,+t.sthr+oU._b Wb+_+hthe water was leaking. No records are available to

indicate wi_ther".that plan'ned repair was completed. ORGDP personnel did not believe

that the.K-8131 'c!ar.i.fii_?or the K-B01-H basin leaked their stored waste into the ground,,,

_uZno ieak " "" "'testingdata were available. Failure to _nvest_gate these basins for leaks and

n_sto?i_:_]"re44_"sescould result in undetected groundwater contamination.
. , .• ., .

. . • ,•

• .'

m." . 'K-1070-_ Old Contractors Burial Ground - The K-1070-F Old Contractors Burial Ground is

a, source of groundwater contamtnation from solvents and radionuclides. The K.1070-F

Old Cor_tractors 8ur_ai Ground is aplorox_mately 1 mile west of the K-33 Building on the

_oolar Creek Peninsula and cons_stsof aloprox_mately 10 acres of land, The unttbegan

otoerat_on _nthe early 1970s and was closed _n 1978. tt was used primarily for the burial

of construction ancl renovation rubble _ncluding so_l, concrete, asphalt, wood, and

roofing materials. No records are available for materials disposed of at the unit during
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|, ,

,ts first few years of operation (Advanced Science, lnc,, 1987). Evidence of groundwater

contamination was revealed by recent monitoring weil data (see Section 3,4),

The K-go0 Bottle Smasher is also located on the peninsula of Poplar Creek immediately

south of the K.1070-F Burial Ground Because of the proximity of these two units, it

,may be difficult to distinguish which unit, if not both, is responsible for the
!

groundwater contamination. Also located on the Poplar Creek peninsula is another

potential burial area that was unidentified prior to the DOE Surv.qnj_ This area is

considerably further south on the peninsula (1/4 m_le) and woulc_,_flot.a_ect the wells

near the K.1070-F Burial Ground and K-go0 Bottle Smasher'b_cause,g'roundwater

generally flows off of the peninsula toward the rivers in thJ_a)_ea z;aiher than"along the, , .,' 2 .

", °',r'' f,_, *",1 ¢

length of the peninsula (see Section 3,4, 1,2). ,, ,, , ..... .'
o,, 4o ,. % o,,

'- P. ' . %. 'w'
', . 'j. ,,

n., K-10B5 Old Firehouse Burn Area , The burn,,Irea a'_ii't_!_."O_:,K'1085 Firehouse is a

potential source of groundwater conta_inat_:O_...from.i",,hydrocarbon contaminants

(benzene, xylene, and toluene). The K-l'_8_.:_fcl!:_r_,ou;e-- - " Burn Area is south
of the

ORGDP near the sntersection of Hi gh.wan/:95 ar_!"B,ear Creek Road. The unit is assumed
, , • , o. a

by ORGDP personnel to have been' i_'bp.era_iian d'uring the 1940s, 1950s and 1960s and
t

was used for the open burnlr_g _,iva_!ou_._Naste solvents and organics. Records werei=% . • ".,_ ,_

not ma=ntanned, hence the period..c_uring which the unit operated or the quantity of
• '.

matersal disposed .of at the un_t.i__ot known (Advanced Science, Inc., 1987).

During the $_rvey, th?e'e.,fOin_er ORGDP firemen returned to the site for a day to tour
°

the old f_r_o.u_'are._ a_i hello identify the location of the old burn pit. These former

firemen.ali Indi.ca.te_"that the burn pit had been located behind the firehouse to the

ea6t of.:where {h_" monitoring wells are located between east Galtaher Road and the

OaklPJd'ge"T_'rnpike. Monitoring wells UNW-33, UNW.34, UNW-35, and UNP-6 are
, '.

"i'" t_3¢ated p_the north slc:leof Bear Creek Road, wh_le the old burn plt, was located on the

_ _.: south side. If the firemen are correct about the location of the old burn pit then the

m,or_,tor_ng wells are not located near this potential source of contamination, This error

coulc_ resuct _n groundwater contam_nat_or_, _f oresent, gotng undetected. The failure

of ORGDP to accurately locate the monitoring wells near the source was a result of the

_nadequate CERCLA ,nvestlgatlon (see Sect=on 45.2.33), wn0ch should include extensive

file searches, aerial photograph roy,ew and analysis, and interviews w_th former and

veteran employees.



According to the former ORGDP firemen interviewed during the SL_.rvey,a 12-foot-deep

" pit was dug approximately 25 feet by 25 feet. At the end of the day, according to the

firemen, at approximately S PM, the firemen would ignite approximately 1,000 gallons =
-

of waste oil and soivents in the pit. Another fireman recalled that the pit would only

have approximately 3 feet of freeboard when it was filled. Assuming a pit 20 feet by 20

feet by 20 feet deep and this freeboard, approximately 26,931 gallons of o_1would have

been in the plt. Although these recollections are extremely divergent, a significant

amount of oil and solvents appears to have been poure d into the pit. ,,._

o. K-1099 Blair Road Quarry - The K-1099 Blair Road Quarry Jrr.a poteh_iaJ source of
' *, ' • 'L

' _'' = i ', •

groundwater contamination .' ," : .', 0, ,$"

" "%, ,."_ '_''l.,.,

The K-1099 Blair Road Quarry is northeast of the @R;GI_ i,ust s'O_b of the single-lane
• ,% . j ". , "u"

bridge across Poplar Creek on Blair Road. The gluarry _a_'ipltJ_Jy used as the source of• , , =° 'o

rock used in the construction of the ORGDP dul'i,r'_§the..f_l Os (Advanced Science, Inc.,
-,, '.. % . . i

i ",, ,. ,L f

1987). The unit was used later as ._no'ar_ee:f_'tl_t.,open.:o'., . ,.,., burning of radioactively -

contaminated combustible waste such"a_!l_ape_"aOd wood. No records are available on.B

the operational timeframe nor the:q_anti_y bf m_terial burned at the unit. There is no
.' ,,. • ,. '. ", °e

record indicati,_g whether haza_Ou:_, _:t_e.micalswere or were not disposed of at the

u it. ' iii,

o, , •

During the pre-S_,_y site vis,Lt.,in'February 1988, the Survey team observed four drums
., . •

.n the cluarrya'_ea areti_ t_.'_ntrance road to the Quarry, ORGDP personnel indicated

later that: t_ese, c41,umswere subsequently removed for commercial disposal, No records
• .4

we,re,availabl_.on,,_he contents of these drums, The name 'Stouffer" was painted on
% ." ,'.....

,th_,,"t'ablet!of at'r_.a_t one of these drums. Ali four drums appeared rusty and surrounded
• . _.

oy'v,/_r, d,'af._oximately__ , 20 yards off the entrance road to the quarry,
o

, , , •

• . ,

Accorct_ng to _nterv,ews w=th long-time ORGDP employees by the Survey team, the K-

]099 cluarr_/ previously was a water-filled p=t. The plt was filled in by bulldozing the

c_arred debris of the waste after =thad been burned

n the s_ngle monitoring well located tn the Quarry, ORGDP found that groundwater at

the K-1099 Quarry was contaminated w_th radioacttv_ty adore the 15 to_cocur_e-toer-liter

(pCi/l) drin_.=ng water standard for atloha activity, The presence of elevated aloha

concentrations suggests that uran,um ,s _rooably tn the grounctwater (see Sect_or" 34).
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p. <-1203 Sewage Treatment Plant - The K-1203 Sewage Treatment Plant and two

adjacent sludge beds are a potential source of groundwater and so_l contamtnat_on

from rad onuclides, metals, and PCBs.

The or_gmnal sewage treatment plant built _n the 1940s probably received hazardous

substancesin the past,pnor to the ,mplementation of environmental controls_nthe

1970s. This assumption is based, in part, on information avaalatatit from similar
, ;

production and sewage Systems at the Portsmouth and Paduca.tt'Gasc,-_ous C)tffuslon

Plants.

,' J 4" ,

According to one former ORGDP employee intervlewe_ by t_mS_l_y.tidm, the Imhoff
o* '%. ', , '%

tank had cracked concrete walls that allowed grod_dWa't_, to i'e_k in when the tank
"", '", ' i " ' '

was emptied for repairs. These cracks woJ,rld have"at.sd'-t_n a likely route for
. 'o "_ *.. ,_ •

contain,nation to seep out nto the ground_Nater',"."'.. "

• °l °'° , . ii b= ,'*'% , ", ,.

In addition to the Imhoff tank and .ott_e'r l_eat_emt plant facilities, the adjacent sludge

plies and underground sewer systerrk'may b_;.a source of groundwater contamination.
= ,'" ''', " "". "' "w"

= The sanitary sewer system con's_sti.,Of t'he .treatment plant, nine lift stations, 4,400 linear
¢ "', -., ', ,,. , , ._

feet of force ma,ns, and 5t;oOO'lj'near feet of gravity mains. The existing sewage

treatment plant was built in 197'5.ana"'has a capacity of 600,000 gpd (MMES, 1984). Part
'...

of this system _si_aCtave in ORGDP"bulldings no longer in use.
• . %

.,"

At least*tV_, s.!u*cigedry'in'g beds have been used at the Sewaqe Treatment Plant (east
anti w_s,t - K-.!2.l_,3-5'.aPed6, respectively). No analytical data are available for this sludge.

.At:ihe.'tWo otlletgaseous diffus=on plants, the Survey team found that the sewage

r.rea{_ritpi_ht sludge was contaminated wath ur,_nium and PCBs.
,., • ,

q.'. <-'410 Neutralization Pit - The K-1410 Neutra!izat_on Pit _s a potential source of

groundwater contamination from radionuclides, acids and metals.

The <-!410 Neutralization Pit _sacross Poplar Roact from _he <.-14!0 P!at_ng Facility,

approximately 600 feet west of the K-25 Building and adjacent to Pootar Creek. The

_,.',,',_tone p_t _s outside a security fence that surrounds ORGDP The /-,.1410

Neutralization P_t area consists of five separate components:
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e :he p_pe leading from the K.1410 Bul ding to the concrete ptt'

• the pipeleadingfrom the concretep_tto the limestonep_t;

ii concreteneutralizationpit;

• _rnestone p_t; and

• t.hewe_rfrom the limestonep_ttothe creek.
r

In lg45, the K-1410 Building was used for the storage of clean trapping mater_al

(alumina, carbon, sodium fluoride). An area of the K.1410 Building v_ also used for f/
. ', II

dumping spent traps and refilling them with clean trapping material-,. Mg_.! of the spent
material cont:,_ntng low-level radioactive uranium was stored,.m the"K:2,5 Building

•' ,, ', ,, '_

vaults for subsequent recovery. A uranium decontaminatign,.a'nd'd_aning _a(:ility was• . ," ,'

operated _n the K.1410 Building from the late 1940s urtti'l':t'ffe".K:3_;20 Chemical
,_' ,. °,

Operations Facility was built and placed into Ol_F_Itro,n ir_".t.'_ mid.lgS0s. The

decontamination and cleaning solutions from ,6uilding"K-l',4"_0"were transported to K-
, "% " ", ,* ';

131 for recovery _f economic recovery criteria were'..met; otherwise, the solutions were
• '''. , '. *, *

disch'arged _nto Popl,,r Creek. During.thiS',tim_,.'._t_llR'#i_scharge pipe ran underground
. °% .% %% ' ,, ,_,l

until =t exited from the bank of the creek; tl_e'_ischarge pipe then emptied into the
'o ,. J, ,, ,

creek oronto the bank near the wa'te_,.edg,:..Dis_harge pipes were elevated above the

surface with 'thettffl_ht'soiti[ng into the Stream or onto the bank, Anground or water
i' "' '. _""' "_ ' ",'

%

interim Ioer_od existed fromthe tir6_, the K.1420 Building was completed (1953-1954),
". , ' ' ',

and the K.1410 Building began._.atin'g operations =n 1963. During this interim period,
'. '_,.

the K-1410 facilit_r. (tentinued Eervi'cing cascade chemical tanks and vacuum pumps and
,', , ,'

cleaning ahd de_ontammat?ng"' equipment parts.

'. , ,"

In !g63,.the. K_.1410"Pl:ating Facility and Neutralization Pit were in operation. The K-

,1&I'0' f_.lity wa_.'i:nodified as an electroplating facility. The modifications _ncluded

exca(_'nga'_t on the bank of Poplar Creek and filling_tw_thlimestone. This pit was

. bu_t to handle _eutralizatlon of the discharges from _.he plating operations. An
'i

,_nderground o_pel=ne _rom the K.1410 facility, at the side of the bank above the ioit,

was _s_a_led to d=scl_argethelolat=ng effluents, Rip-ral31ined thebank from the p=tto
-

DoD!at C'ee,_ :;;luents over{towed from the o_t down the r_o-rap _nto Poplar Creek.

_=

In order to meet EPA reclu_rements, a new neutralization Facility was constructed and

#laced in ol_erat_on,n !975 The fac_t_tycons_sted ofa 15,800.gallonconcrete 0_tw_th

._eed and mect_an_cal m_x_ng equ_pmentand monitoring _nstruments. The concrete p_t

was u0grad_ent of the original I_mestone p_t w_th tr_e effluent from the concre_.e 0_t
-
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d_scnargmnglntotheor_glnalpmpelineand ex_tingatthe limestonep_t,The neutralized

d_schargeintoPoplarCreek was permittedunder the NPDES regulations.

in 1979, the needs of the ORGDP improvemer_t and upgrading program (CIP/CUP) had

been met, and the K.1410 PlatingFacilityand NeutralizationPitwere shutdown, The

K-1410 Building,the neutralizationpit,and the originalImestone plt are now

abandoned,

J,

Both pits at K.1410 received many of the same waste streams. Th_original limestone

p,t and the K.1410 Concrete Neutralization Pit were built in seneca decade'apart (1963_ .. ,
.. +'', .

and 1975, respectively). Chemicals used in the plating oPeFatior_ includ'dcl alkaline

cleaners (various trade names; no specific chemical names,....-',,"',.are"a'vajl"abte_':''"','",...

a commercial degreaslngunitthatincludecl.areco,_erysti_[:',,Thedegreaserwas required
l, "'°" '... '.. "',L "s'

to clean pumps that used a heavyoil,,_efetr,_t_a_'_,FL + oil, as a lubricant. Initially,
i, °", '°. '% • . ,o I

carbon tetrachtonde may have,, beeM,,, use_ as the degreasing agent, but., i

trichloroethylenewas laterused, fh_,'_,!snQ'e_4dencethatthe degreasingagentswere

discharged into the neutraJizatio_.pit",aft.e'r, use. The bulk of the degreasing operations
tl '..

wtth organic degreasers was _and'_ed. in K.1401 after K.1410 became an electroplating

facility. From 1963 until lg7g,_egre_singwasconducted in the K-1410Building usang
, . , P

¢, . .

inorganic degrea++ing agents s._tchas detergents and specially formulated alkali and acid
• ". .' ,

dipsthatconfined trac'e.a_OIJntsof organicdegreasers,.
• ,. °

,. _ ..' ".,

. , . .'

ORGDP .comlore,te#"an RFI plan for the K.1410 Neutralization Pit in September 1987
, ., , , '_.' .

.('MM ES: f987g)i ."°

°,

,.
°

_ ,. +,r. K-'a20',Uranium Recovery and Decontamination Facility - The K-1420 Building and

' associated facilities are potential sources of soil and groundwater contamination from

_'ao_onuclides, metals, acids and solvents. The K-1420 WAG ,s located within the ORGDP

oe_ween tr'e Northeast Patrol Road ar,d 15rh Street. rbe _,.1420 WAG consists ef three

components

- K.1420 ProcessLines- north and south processdrains(outsldeBuildingK-1420

down to the K:-I407-B Holding Pond)

K.1420 O_1Storage Yard
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<-_421incinerator.

The K-1420 Chemical OperatiOns Building Was constructed and began operation during

1953-54. The building _nitialty contained the following facilities'

Furnacestand forconvertercond ironingand recovery;

Mercury recovery;

. MFL o_1reclaiming; ,.'".,

Classified parts disassembly and cleaning; ,..,_,.. ; '.,

• Cascade and feed plant equipment cleaning and decon_,am na'tibn (includes

compressors,converterparts,valves,plplng,UF6 cy nct_r_ i:i_ "'

'.i'...
Uranium recovery; ,.'.,'

,', '. P,

,Aluminum leaching (removal of uranium from'.{ t g' edia)'and

Labo y ' " '"rator , . ." . "
¢' ',, , , _,

,,.'.*%

Plating facilities were installed in the. m_d,lg_0_',"BotJ_ e(ectroplating and electroless

plating processes were used. Neither pre£e_s empJpyed cyanide; however, cyanide may"' %' "' %, " '. "i

hava been used in development Wor_'.perfermed qn the laboratory, The operations in
.,, - ,. % ', _i "

the K-1420 Butlding are also d'i'_u_sed'_,n.Se(;tton 4.1,

. ", . "

A converter bundle cleaning and'barr Perremoval faclltty was _nstalled in the early 1970s

to handle the (oriver:r, ers belnc_.re#iaced _n the CIP. Th_sfacility was shut down with the

' *

, ', e j','",, ,"• . ,i

• "An o4t,reclar_'a_,'ion.p ect was started Jn early 1983. Uranium.contaminated waste oil
.,

.,_astrelat'ed with.cl'ulnoline and was centrifuged. The resulting uranium-bearing sludge

_vas"_ine_ated at the K.1421 Incinerator until the ,nc_nerator was sieur down; the

." _ludge.i_#owstored. The o_1concentrate suoernatant from tt_e centrifuge separation

oroc'.ss, _,th iess than 200 pore uranium, _scurrently sent to K-1435 for storage before

,nc."_'rat.on The K._420 annex was aclded to the east end of Building K-1420 _n the

ear_./ '970s The annex was used by maintenance oersonnel to disassemble class_fiect

convener oa_s being removed _rom tr_e cascade ,n [he CiP

The <-1421 Incinerator was used from _he Oeg_nn_ng of K-1420 ooerat_ons. The

,nc_nerator cons_stect of a prick O_t ancl stack used _o Ourn contam_,,ated paper gloves,

shoes, o_1sludges, etc The or'g_nal _nc_nerator was then modified ,n the late 1960s w_th
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a secondary burner and a higher stack, Operation continued until 1982 when the

,nclnerator was modified in order to meet EPA standards, lt was shut down_n lgB6due

to _missions exceeding uranium emission'standards,

The K-1420 Mercury Recovery Room is located on the ground floor of Building K-1420,

on the northeast side of the ORGDP within the security perimeter fence, During the

lg60s and Ig70s, operations in the K-1420 Mercury Recovery Room included cleaning

used mercury and recovering mercury from mercury-bearing wastes wi_h a distillation

process , - .... ,

. , '. _,,
' ,J B

A triple distillation process consisting of three stills in',_'eri_,!was us'd_ for the

purification of elemental mercury, in each of the distillatio_r_R'rts,,._l#_ mercury was
,.' ',.o ', '%

vaporized and condensed, In the third unit, the me?_ry._'a_ cond_r_sed into a recovery

bottle and water decanted si._that only ultrap._r,,e met¢,_,(g9','_. percent) remained in

the recovery bottle, At the onset of the op,erati_:M'l','_llass'.r_{:overybottles able to hold 8

pounds of mercury were used, The gl_.s b;0_t_s,_'Q_e !,&ter replaced with plastic bottles' °% . % "' ..

holding 6 to B pounds of mercury.,, ThesP. b0tl;t'es were packaged ' in special crates and
, *,., '., '1,. "t"

' shipped to various governmentagen_ies. • ",.
"'w,s, , • ., ,. o

i o * ', '.,

'. _,. ', , .
• .... . . ", •

Since mercury recovery w_',t;he _iqcipal objective, measures were taken to prevent
,. . ,

spills. Mercury-contaminatedwb_te_'and used mercury were washed with nitric acid in

a 2,,5 - 5.0-galtor_'q0_,tainer i_.the'sink, The sink contained a standpipe that prevented
._. , , , .' _,,

materials f,rg_ ente_i(l(j.,.'cb_ drain at the sink level, Washed solutions were then

transferr_dl.to..t'_ distii_tion units, Spills associated with the distillation units were
• , . o," • .

"in 'a. cuf,b_cl beneath these stills, A floc_r drain _n the center of thecor,_talned area
• '° ' " 'L 'a.' ,,

mercury!recov_y' room was raisedfrom the floorlevel,preventingmost spillsfrom

_. ,,, ,

_ _ cr_ange _n the allowalole concentration limits for a_rborne mercury under the National

2-r_ss_on Standards for Hazardous Air Pollutants (NESHAP) required upgrading of the

"nerc._ry ,ecovery room's ventilation system The ORGDP management decided not to

renovate the exhaust system, and the mercury recovery operation was shut down _n the

early lgB0s, The room st_ll contains the ventilation hoods, cl_st_ilat_on equ_loment, and

other equipment associated w0th the recovery process, Presently, mercury-bearing

- wastes and used mer,t_ry are sent to the mercury recovery room to be packaged in

= appropriate containers (see Section 4 1 1 2).



The effluent from the room's drain lines discharged _nto the K.1407-B Holding Pond.

Leak testing in 1987 revealed extensive leakage from the south and north s,de process

dra_n (Goldsmith et al., 1988) of K.1420. Several other underground drainage i,nes

!ead_ng from K-1420 to the K.1407-B Holding Pond may also be leaking, or nave leaked.

Despite measures to contain mercury _ns_dethe room, mercury was found _n the center

floor drain when the line was accrdentally punctureO. To Lmmobilize _l_,emercury, the
, i

line was grouted and capped,,,vnere the line exits the K-1420 Bu4"ld4ng"and the floor• ..,, ,. '

drain in the mercury recovery room was sealed. , ,.... "",',. -
• j

, i e

I'j' t "' ,' .'

During operations at the mercury recovery room, the conc rQIe,'Tl'oo_'_xcept for the
o e, °° , , . ,

curbed area beneath the distiilation units) was'.p,_intL,_ wil:h"an oil base paint.
. ,, , ', "o' '

However, the painting was primarily for aesthetic rea-je_,_ dr_,,_lot for the purpose of

providing a seal to prevent movement of, mer'c{jPy.,. .thr_h ,_he floor to the ground
•,,. , , ,_.

q' ,

surface underneath the building , ,.: .... " '", , . , i_
_ 4, e

i• % .
i , °, %

,. ', ,.

• °.

"" % ", %,. ", '1,

s. K-1401 Degreaser Tanks/Acid .,Lines. -,'The..,. Kol'4Ol't'anks,.. and lines are a potential source
of groundwater contaminatio'nfr_ &'¢h;i_'a,nd"'radionuclides.

¢,, ',.

' '" " '" ,' ...",,, ,

The K-1401 Acid Lineis(ocate_l.wit_rhthe ORGDP on the eastsideof BuildingK-1401
',

between Avenue:lD.and Avenge _. The 10.inch acid line, constructed of vatrified clay

pipe, 'S appfo_ma;el"y".l,.5_O"_'eet ,n length, and runs from the southeast end of the

bullding.t_)war.d"_.he K-'t4_7-B Holding Pond. There are three components related to

the app.urten_ce_.a.t.the K-1401 Building'
• •, , ' '. ', .' .,'

t' , . ,' ' 1

• ._(lci;.'alkali, and degreaser tanks with respective process dra_n lines inside

"" B_4tding K-1401;

e -k 0rocess dra_n i,ne beginning at the southeast end of Building K.',401 (another

,r_e res th_s ,_ne to the r_ortt_east corner) and extending to the K.1407-B Holding

_ond and

• a processdra_n I_nerurnn_ngfrom BuildingK-1301 to _ts,ntersect_onw_th tlneK-
'i

1401Acda L_ne.
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The processdrainlinesconnectlng K-1401 to the K,I'407-@Pond are connected to two

sumps atthe northeastand southeastcornersof K-1401 which draina floortrenchthat

rums the perimeter of K,1401. Depleted cleaning solutions and rinsewater were

_ 'dumped' on the floor of K.1401 and allowed to flow _nto this floor trench leading to

the process drain lines, Spills from the drum and tank storage of acid and

tnchloroethaneat K-1404 form another effluent to these drain lines (Goldsmithetal.,

1988).
,*t r

! "l
4

- The K.1401 Maintenance Facility has been used for various ctearli.f_.ep_rations. The"''_,,.

cleaning solutions discharged through _the acid line and flowed.torte neut4'a4ization pit
," , 'q $

at the K-1407-8 Holding Pond. The process drain line wat, d'sed,;Qj'imarily (o transfer

organic and inorganic degreasi ng liquids to the K- 1407,.A Neutr_i_tio_Pit or K-1407-B
z ,, , ,.. . ,

Holding Pond, The acid line leaked and was partially;iil_ol_ced ' in f_J_,5. The bell joints in
, * 'J '.

the process line were packed with lead, rope.._?d tar..a_, ";,e_ed over with concrete.

The pipe ran through a limestone-filled trench., w'it_'_iatdni'_tceous,,, earth packed around

the pipe. Subsequent leaks occurred d'de I_.t't;I"_ _d seeping out the joints and

corroding the limestone. The K-14,Q1 drai'n, line,W, hich ranges from 4 to 15 feet below
", %. ',, ", ',

grade, was slip-lined in 1982 wi_,'=,.,10-tn'ct_ p;lyethylene sleeve from the K-1401

Building to the manhole w.est Of mi 1_214{}Z-A'Neutralization Pit. In 1988 EPA reouired
I •

the acid line to be shut"down alnd double-contained or replaced prior to reuse.

Degreasing operation_ in Bulldi'ng K"1401 may remain shut down and the acid line
¢i" ' "'

abandoned. , , , ...,
, ' 'p , , ', . ,"

Priort0".I_77,..'_:130,I'l;ibuseda nitrogen production facilitythat discharged spent

causti'Csoluil'Ot_.,.., ., .cljte_iY., tO the K.14078 Holding Pond. In 1977, the process drainlines

Wi(r'e repiped t0'ff6w to the K.1407.A Neutralization Pit. Ali the other nonprocess drain

• ,nesL¢!.K-13_'f were tied to either the sanitary or storm sewers. In 1978 or 1979 the K-
•

.,

130 i fa_14ty was shut down.

ORGDP completed an RFI plan for the K-1401 Degreaser Tank#Acid Line in November

'987 IMMES, 1987h).

t. K-1515 Land Treatment The K-1515 Water Treatment Plant sludge beds may be a

potential source of groundwater or so_l contamination. The K-1515 Land Treatment

Untt _ssouth of the ORGDP adjacent to Bear Creek Road between Highway 95 and the

K-1513 Sanitary Water Treatment Facility. The facility.consists of a storage unit for
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a_)oroxJmately 25,000 cubic feet of sediment that was removed from the K-1515 Lagoon

during the early 1970s. The sediments were generated from the K-1513 Treatment

plant and consist primarily of aluminum sulfate. ORGDP bel_evesthat trace quant,t_es

of radioactive materials may also be present in the sludge. The trace amounts of

_ad_oact_v_ty tn the untreated water from the Clinch River are concentrated _n the

sludge _n the bottom of the K-1515 Lagoon. Neither thequant_tynorconcentratfon of

radioactive mate,,al has been.determined. In addition, because of the n_stoncal

discharge of effluents from the X-10 ORNL _nto White Oak Creek, wbr_h eads to the

Clinch River (DOE, 1988), contaminants such as heavy metals-.a_t'..radionuclides
' .,.,. ' --

discharged into the Clinch River from ORNL may have been pumpe_"i'n't'e..the water

supply for ORGDP at K-15t3 and settled out in the sludge ,a_,d"clep_ted in the K-1515

land treatment area. lt is unlikely that mercury contamina't.i.Sn,'Irom'2he Y-12 plant
.,',.., ', ".

discha_'ges tnto the East Fork of Poplar Creek (Case, 1.'97,7), were p'um'ped into the K.1520

water plant for ORGDP and concentrated intQ.t.he K'.'.['5.t_,.,]tu_lse, because the intake

point is located on the Clinch River upstream of its _onflue_.e with Poplar Creek.

The lagoon is approxfmatety 2 acre,'arid _$' used for settling aluminum sulfate." '.. ", '%, ' ,

particulates generated during, the.s@.'t'utary, wate_" treatment process. The aluminum

sulfate is used as a coagulant'to {:em6v'e_spended- solids from the treated water The
i "--". ". '", ' , 'Q "%'

sludge in the bottom of t._e lagooq is not hazardous but is being evaluated because of
• , . ,

the trace amounts of hazard0u_i'¢he_icats and radioactivity that are in the raw water

from theCl_nch _ver. Samples. collected from the sludge indicate detectablequantltEes

of al_aha and b_ta/ganima, e_itting materials in the sludge The trace quantities of

radioact_wt:y, in,{.._e raW,'_,ater are removed during the treatment process and are

con centrated'it/_the'lagoon sludge (Advanced Science, lhc, 1987)
.,

....
.. . ,

•

u <-:503"Nev_l za_.ion Pit - The K-1503 Neutralization Pit and associated facilities are =

• potent_a!, sources of groundwater and surface-water contamination The <-1503

Nebtra_ zat_on Pit s located south of the K-1501 Steam Plant across the road near the

s,o_,',h:oalyard TheK-1503s_teincludes:

• ",,_e<-1503 NeutralizationP_t,

_he trencn_ns_Oe:he K-1501 Building,and

• tr_e unoerground t_ne that connects the p_t and trench.
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ORGDP completed an RFI plan for the K-1503 Neutralization Pit _n December 1987

(MME$, 1987i).

:n the mid.1940s, a p_t was excavated (15 feet by 18 feet by 8 feet wtth an estimated

, capacity of 16,000 gallons) south of the K.1501 Steam Plant to receive sludge generated

from the chemical water softener tj process carried out tn the steam plant. In 1973, a

synthetic zeolite water sof'ten_ng process was installed in the K-1501 Steam Plant; the

pitwas upgraded, lined,and put _ntooperationas a neutralizationp_f,,,'_.Hence,the p_t
i

was unlined f," almost 30 years,, from approximately 1945 to ,1.@73,_The hydrogen
.,,, '_

_p

zeolite softening process results _n the formation of carbo.ni¢l..suifu_i<','..r_itric, and
• ..

, ,0

hydrochloric acids, ,,.' ,. ., :
'° °, .

•. ,.., .... .. ;,.
,',, .

8oth br,he and acidic regene'at,on solutions were '_i_c_&l'ged f_koh_the K.1501 Steam
, ' "o'

Plant _nto a concrete-lined floor trench and from therewer'e,{mt via an underground

line to be neutralized in the K-1503 plt. Aftei'..0eutl, alization, the' solutions were
¢

discharged to a nearby catch oasln tDat"drained.'Io'tDe K.1407-8 Pond (see Section
i' %. ", '% ' " . w'

45 2.3, lg). The pipe from the pit _:othe:_.torm ¢lr.ain is now capped at its exit from the
- :.... ....,. "...,,

plt. In 1979 the unit was modified _o_h.at.. tlh_s.olutions.. were routed from the K.1503 pit,... ..

via an alooveground o,pe to t_e _-lal_7:A'Neu_ralization Facility. No neutralization has

occurred at the K_,1503 i_it _nce.t.his'modification In 1987, the K-lS03 unit began

routing K-1501 discharge soiutIOP,stO'f.he Central Neutralization Facility., ".. '.
c . t,

" , ', , ,o

Jn 1987, ORGI_ I per_formeOte_k, tests on the components of the K-1503 site. These tests

_ndicated exten_Lve lea_age from the trench ,nslde the Steam Plant and the line

oet.weeo tHe..tt.enctt I a'hd the neutralization p_. The damaged floor around the trench

.wa,_ stabilized by.backfilling with concrete. In order to Oypass the leaking underground

_._,'a6"a'be_;_ground line was _nstalled to route the solution from the steam plant to1

" t_e ,_-15_:} O_t.
,. , •

""e waste stream containscalcium and magnesium chlorideand sulfuricacidsolutions

_,-r.a #_ of ' to .tand _sconsideredto De a _azardous waste clueto corros_v_tyCD002,

40 CFR 261 22) (Golosm_t._ et at, 1988). The currentooerat_on of the K-1503 Fac_l_ty,s

cl_s:ussed .,n Sect:on 41 According to the RF! plan for K-1503 (MMES, 1987,), the

_ntreated effluents from K.1501 contained trace levels of metals (maximum 14 13010

chrom_umand 23 13013n_cKet), out an extremely low pH (0.8) Noorgan_cswerebel_eved

tooe cliscl_argeclfrom <-'50!
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" D_scharges from the K-1503 Pit now go to the K-1407-A Pit and are routed to the <.

1407.Eand Fponds. These ponds are located between the K.1407-AP_tand the<-1407-

8 Pond. The additional hydraulic head from the K-1407.E and F ponds may nell:)

accelerate the movement of contamtnants from the K-1407.8 area.

The threat to surface water from K-1503 is Mndirect. According to general

hydrogeological studies (Kuhlmeier et al., lg86a), the groundwater ta_e slopes to the
j z

northwest and discharges to the K-1700 stream (Mitchell Branch),.'q, or_t'aminants from
,,, ..

K-1503 could leach through the soil and enter K-1700. Became I<-f503 is located
• ' °. ', • ',

upgradient of the K-1407.8 Pond, acidic feachate coul_ re_gh.tHe ¢_ntam_nat_d K-1407.

B area and mobilize metals and other contaminants that" t t0t_.,e'wise form an

insoluble species in the soil. ,.""_"", '. ' ' "• , . '.. %,
- . '" • ".0'

., ' , .. ".

-v. The K-g01 Sanitary Disposal Area . The K-g0,i:".:'Sanil: Disposal Area" (Lonnie's

Landfill) may be a source of groundw_tet'¢o_tamiha_pn. No information is available

on the type of contaminants that may be?o the,.l'aodfill,
°' ,. - , ,. ,

• . . I

,, ' %o %,. " ', '°_,

The Surveyteam identif,iecl l_h_l<,-gOi1,,nctfilrasa result of rev,ewing ORGDPrecords,
,ncludingthe standard 'l_'equest'for,,Oisposalof Waste Materials and Equipment' form

(UNC-12463) used by ORGDPSin.ceMay 1978. This form included checkoff boxes for 12
,.

st3eclfic disposal'areas includ.j.ng"the K-g01 landfill and the K-g01.A Lagoon (hence,•

these areas ¢o<J'ld not"be .m[staken for each other). In addition, the K.g01 landfill was, •
..

labeled.on.a.so.{1, sampt_ng map from November 12, 1974 (Drawing No. S-_,T.K100;
38o83,,E

. .. , i . , • . .'
• .

•

-

3as.e'cL_n a-<idrsory review of aerial photographs by the Survey team, the K.g01 landfill
,.

. , oegan.u,_t3etween I968 and 1974. A 1968photograph (PH-68 1647) does not appear

to stow any evidence of cleanng ;n the area at the t_me. A 1974 photograph (PH-74

358), _'owever, clearly _llustrates some landfilling in the area.

Accorcj_rg to _nterv_ews w_th ORGDP personnel, the K-901 Lanclfill was used 13r_mar_ly

for cl_sposal of c_emoi_t_on cleC)nsanc_construction ruloble. _3ut, because K-901 was used

dunng a period be{ore tr_e ,mpos_t_on of environmental controls on solid waste
--

disposal, ;t _sposs_ole that hazardous suiostances may also have been disposed of _n the
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ar'df_ll.{::)urangthe Survey,only concrete blocks,rebar,and !umber were found

protruding from the bank of the landfill.

small stream runs alongside the landfill, leacltng to the K-g01-A lagoon Th_sstream

was lJr.edwith sand-likematerialthatapparentlyresultedfrom the dischargeofcooling

tower blowdown, based on a companson w_th the sandy sludge _n the K.go1.A lagoon

and on Surveyteam _nterviewsw_th ORGDP personnel.
.q

! ',

L

w. K-1070-S(South of K-1070-F)-The K-1070-Sareasouth of the K.IQ..'_.:i:orclContractors
o 4.

Burial Ground (see Section 452.3 lm) may be a source of grounthNJ=lter'_ont_mlnatlon
, j. , . •'

Little information is ava,lable on th,s K-1070-S area except frot._'_iFal" l_tographs and
. .' ,%.

interviews with ORGDP employees. A photograph fr_. 174.4 (K_.'.77'4570)shows an

area of approximately 16 acres cleared of vel_i_tatiorr,i wl'tfi':ty_o dirt mounds on the
• %' "', i

eastern side running north-south The dir_ modrt_t,_.ma), b,e the result of an adjacenti ' "" ..., '., ',. ' "

trench, and are approximately 350 f4_et _oMg.e'n_-t_end, lt is unclear from theq' ,. • ,
"'% •

photographs whether or not there.is a _'_ch n_vXt to the dirt piles. In the northwest• . . ",. , ,

corner of this cleared area ,s a s.mali ov_t..ShalO_,_t' road vwth three roads running across it.
t " • ' ' "

A pond is located on the we,Jt_.rr_,edQe Of,,the clearing across from the dirt piles and
=

south of the oval road T_is water' appears to be more permanent than a large

ephemeral 10ucldle of standing. W.ate;. because the roads have been built around it.
, .

South of the ponct separated_rom the west3rn edge of trees only by a dirt road was a

= disturbed area'that al=Peak.t0 be a rulobte iolie or a small landfill The entire cleared.

area ,s sOU_ of'.tl_e c.abl_ crossing connecting the original K-25 process Iou_lding wtth

:he _owerhO_jse,.WJ'lereas the K-1070-F Old Contractors Bunat Ground _S located

_gt_,fican"tlyn0rth of thisroad cros;,_ng.Another aerialphotograph taken ,n 1967

sr,o_s'._'_,e _'b70-S area completely overgrown with trees and vegetation. The use of

, :be are a._n the years between 1945 and 1967, when use of the K-1070-S area ceased, is

",o: ,:.ear w_thout a more tl_orough analys_s of aerial ionotograpns

-_cccra _g toORGDP personnel,there_sno clear_nformat:onon what ,.heK-1070-Sarea

,,_as.,sed =or, and what, fanTth_ng, was bur_ed there SomeORGDP_ersonnel recalled

"hat the JA. ;ones Construc',_onCompany used the area for stag=ng anclstor=ng

eolU_loment,out other ORGDP personnel OeiieveO ,.natthe JA. _ones area was

elsewhere. S)ur_ngconstrucT._onof K-25 ,n the Ig40s,a small bnclge crossed Poplar

Creek where t_e s_.ololycaOleswere placed• Th_sbridgemay nave orov,oed access;or
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cor'str*jct_on ven_c!es to the job slre from K-1070.S The road, located on the other s,ae

o_ _oolar Creek from the cleared area and abuttzng the creek whe._ the or_dge was

ocated at the cable crossing, Jsnamed "Contractors Road"

"he <-732, ,(-752, K-792, and K-70g Swftchyards. The K-732, K-762, K-792, and K-709

SwLtchyarcts may be sources of groundwater or so_l contamination from PC3s and
m_neral o_1.

!

The K-732, K-762, and K-792 Switchyards are located near and served.the K.27/29, K.31

and K-33 orocess buildings, respectively The K-709 switchyai.l:t, containing' ., ', .. ,

approx mately 700 transformers, was located northeast of.tI-Lm"lOO'w_rhouse' q'nd began

operation .n 1944/5 (Newton, 1977). lt Was shut clown and dii'_swmbl._ in 1964, after
.e.

operating for almost 20 years. Most of the recer_1:,.docuj'nental:ien and, hence, this

subsection focuses on K-732, K-762, and K-792..The K-7"32 swJ_etayards began operation, , ., .' . p,

_nthelate-1940s,while the K-762 and K-792 vvi _tlyard$"S _, _egan operationinthe early
"... . ., ', o

1950s. Ali the switchyards have operated'for,rnoFe'l:h'aq 26 years during a period when4 '. ', • , ,. ,

PCBs were _n widesloread use and, no'"_egulato'i_, conirots were imposed on sp_lls and
leaks of PCBs. -'

• , . ,,

• . • ,

During the Survey, oll-stal'ned, gravel_ ioll, concrete, and transformers wer_ observed in

ali the sw_tchyards (except K-709, whrc'h was disasseml31ed and overgrown), suggesting
• i

the occurrence d._ historical _p_ll_ and leaks. ORGDP sampled nine (three _n each
• ,

sw_tchyarcl) _1 Ioca.tH:)ns in the swmtchyards and found no evqdence of PCB

contamlr._at_on..._ Survey..team review of the samlol_ng locations revealed that the soil
• . . ,' •

saml31.eswere,taken.a't the periphery of "he sw_tchyards away from the PCB-filled
• , .

equJome.,_t wher..e.contam_nation, _f oresent, vvourd be expected.

Acco,d4r, g :o ORGDP personnel (Dalton, !988), leaks of S0 gallons or more were

,:or-- ....... ne swJtcr'yards 13r,or tO the _mpos_t_on of environmental regulations. Leaks

,rc, = -;"en de :o.e_ated _nless t_ere was a r.hrea_ of equ_oment failure and
_

-_,_'_ec_e .... e_.,ot on of the oroQuct_on orocess. During the oer_od oetween '964

3ra '972. ,e_er,ed :o as :r,e 'aL,ster,ty oer_ocl" oy ORGDP, eaKs were _art,cularly

common 3ecaL,se _'.,ro_rg was _rava_,aoie to ,e_tace !eaKy transformers

The sw_tchyards are Jnder_a_n oy a cira_"age system t,_at :eads to an o_t skimmer n '.he

event of a s,gn_icant ;eak, o.t _vou,cl de pooled ,hto a skimmer sumo _vnere t could be
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safeJy recovered. This system was constructed in the early 19805, hence, sp_lls occurring

between 1940-1970 wouldnot have been collected. Alayerof rock2 feetth!ckwaslald

down in each switchyard. The rock may have retained a sigmlficar_l amount of the

contaminated oil before it reached the soil below. Following a transformer (No. 103)

failure in the K-732 (K-27) switchyard in September 1982, a film of oil was observed on

Poplar Creek. ORGDP personnel traced this release to a valve vault sump pump that

discharges to a storm dratnon the west side of the switch house which does not flow

intO the K-Bg7-K skimmer pit. ORGDP planned tGconstruct another oil,s_mp to remedy
". k

this release route (Dalton, 1982). -.., .:
• o.q ,

A review of ORGDP files by the Survey team revealed num.erplis ciC_l:umenf.ed'instances
, • , ,

oftransformerleaksand sp,llsinthe switchyards,A complete._'a'iSlogi_ oftheseleaks
r,.°

was beyond the scope of the Survey, but the following .gample"_f_ncident summaries. '. . •.. o- , • J ,,

suggests that failure to investigate these recorct_ coulS.j'e_, lt'4_:.undetected releases of
'o _ ', •

• contaminated material and a failure to f.ully account f.o¢ the inventory of released

contaminants. + ,.. '
. , L •',%% o ,. :o

i .o .w.
'. o.

.", '' °_°t ", '%

- - A transformer containing l_,ql_, gat4(:x3.s6:f o,I in the K-709 (K-25)switchyard
i

near the powerhouse ex_loOed'_hd'burned on July 2, 1950 (Newton, 1977).
c ". " ' " " ' '"i "%'• .

On August 5, 1951, a tra_sfor_er i1"1the K-31 Switchyard exploded twice and

burned CUt,ion Carbide C.orl_or'atlon, Nuclear Division, 1951' Anthony, 1957). The

trans_{,._er '(N_,...Z._Si contained approximately 93,300 .pounds of 011
,,

(alopr.6xim_'.tely 1_,_000gallons). Because combustion of the oil in the ensuing fire• '. ,' ," . .

was complete, and the fire department was called immediately a.' , , , . , i....
• ' . , G '. •

.; slgh_ficar_lLamount of the oil probably soaked ,hto the ground. No information
•

".v_'a_ia_lilable on whether the oil conta0ned PCBs. PCBs were,n general use in

' " l_51-when the fire ocCurred, The fact that the ofl was able to burn does not
, t:

_,ecessaratytndJcate an absence of PCBs.

On June 5, !961, transformer 302 "tripped out of service" cracking a bushtng and

atlowlng oil to leak (Haynes, 1961).

On September 10, !982, transformer 103 ,n the K-732 sw,tchyarcl (K-27) la,led,

J resulting in tl_e loss of approximately 2,900 gallons of mineral oil. According to

the _nvestlgatlon report, "*.he sides were found bulged and an e_ght-,nch weld
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_'ear the top of the transformer tanl_, had ruptured and was al owing maneral o,I

to spray out of the transformer, no effort was made to recover the PCB.

contaminated oil" (Dalton, 1982). Several days after the failure, an oil film _vas

observed on Poplar Creek, This release was traced to a storm drain. ORGDP

personnel performed two sets of analyses of the o11. The first test indicated 70

ppm PCB, but the second test _ndicated 31 and 34 ppm PCB. A later "Unusual

Occurrence Report" (Thomas, 1982)' i_dicated that the oil contained 35 ppm. A

slm_larfallurewasreported n 1954 for a transformer in K-731. ,.":

•, -.,., '_. ",

In addition to leaks and spills from transformers, the oil pumpheus#s in_:]_e s.,wltchyards

are apparent sources of soil contamgnatlon and potentiaL:s'out¢,es of grO'undwater

contamination. During the Survey, extensive oil contamlna_0%'i_"an_"around the K-' _,
,, s,,..

794 pumphouse in the K-792 (K-33) switchyard wa_'bb_r,ved. . gravel, dirt, and
• , '. ,., "',

concrete outside K-792 were soaked with oil. ,ApproxiJ:f'la.tely.._ rusty drums of 'waste
'" "'% '" _i

mineral oil two unidentified salvage drums, fod_r, ums'ft_rked "trichloroethane" 14
s j.. '.... . . . ,, .. '_ "a"

unmarked rusty full drums and 8 lead-_cid' b_t:e_i'e_' v_'e on the ground on the south
• • '. ,% . , i

side of K.792. Several of the drums _Nere'[taki'r_j':'..Inside K-794, a floor pit on the north

and east sides of the building was _.jll,e_t.wlt_l'a.lay'er of oil approximately 4 inches thick
.'',, , - ,, '., ". *

floating on water. On the we_t si_e. bf.K-794 was a manhole containing oil and water. =
¢ " . . . ' , ',, ',%°

.. ', . ",., 1

y. K-710-B/C Former Treatment P_a'nt Sl_Jdge Bed/Imhoff Tank - The K-710-8 Sludge Bed
, )

and the K-710-C imh.off Tank.,at t'he former sewage treatment plant at the old K.710
',. ' *

Sewage Treat, m'ent Plan,t,l_..:a"potentlal source of groundwater contamination from

radionudicfes, rn_tals, ar_d"PCBs.
• '. ," ,' ,'L

, _ ',., . '., ',. ,' '
..... .

JNOspecific Jnfor,mation _s available on the tyoe of contamination at the old K-710 --

Sew,_Gj_'Tre_t,i'hentPlant. The K-710 plant was used for almost 20 years from 1944 until

." !964w_i_thepowernouseareawasdeact_vated. TheK.710 plant is located along the

C;_r'cr' a,ver southwest of :he oowerolant. _3ecause of the w_despread use of PCB-

¢.onta_,_,a_:ed :ransformer o_is at t,_e powerhouse (see Section 4 52.3.1 x), PCBs may be

a co_:am'_ar_t _r,:r,e sludge. Ott_er racl_oact_ve and hazardous chem_cats are notl_kely

contam,r'an_s oecause _ost ORGDP _ndustr,al operations d_scharged to another sewage =-

plant ._

According to a 1968 NPDES oerm,t application (Long, 1968), the <.710 plant was

designed for 20,000 gpd and operatecl at approximately 15,000 gpd to accommodate
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. roughly 50 people working at the powerhouse area. Although the permit indicated

that only domestic sewage would be discharged to K-710, the 15,000.gpd is higher than

= would be expected for only SO people and suggests that other discharges such as

cooling water were being sent to K-710, The K.710 plant is now processing only about 5

gpm for approximately S guards who use the facilities at the powerhouse area. A

simple filter with chlorination is used and the K-710oB Sludge Bed and K-710-C Imhoff

tank are not used now or expected to be used n the future.
•, i

q ",
i

z. K-1035 Acid Pit - The K-1035 Acid Pit is a potential souF(_".of "..groundwater........
contamination from radionuclides, metals, and acids. . ....... ". "'.

'° , .,

The K-1035 Acid Pit was apparently used for a sump in t,he sew_ro'Tsc'h'_e leading from
..' %. ',

K-1035 where various plating acid dips and machine'"0_.er'at_ns ha_e occurred since the,, ", ' ',%

1960S, The pit is not used now but previous Leeks mai/"_,a_'e"_tered the surrounding

soil and groundwater, According to ORGDP...Or_'lTlg.... ., N_111",,18413,.(dated November 18,

1981), the K-103S sump discharges to th.e ou_tt$ on, thel,southern side of ORGDP.

•, "6°. ' •

aa. K.1024 Diluting Pit . The K_-1024,'l_luti'nQ'...Pit" may be a source of groundwater
, ',,, " '% % '_..

contamlnation. No =nfor_a'tior_,jsaVai'laj01eon the exact nature of the potential
.''.., ",.,.....,. ',,,

contaminants, but solvents and a(:]d's'were presumably used in the operation.
,, ', .. ',

,, '•
¢" .

The K.1024 Bu_ld_n.g'was the i_strument shop until it was moved to the K-1035 Building-

in 1964. Thei'l<-1024 {l'i_i[di'n_j is located in the center of the "U" of the K-25 Building
.,.

comple_:i A.4:itich O#ipb'n line leads from the west side of the K-1024 Building into the
'-' _" , 0

dil_trr_g.pit v_fii,ch.i;eaas to an 8-inch vitrified clay line discharging north out of the K-2S

.."El"' (ORGDP Dra,_ing No. CE-18407). There is no information on the exact nature and
''

.. exterrt'of_on{aminants:--- -"" discharged to this pit, or whether it leaks. But interviews wlth
• °

, , • bld.tJrn_' ORGDP 13ersonnel indicate that solvents were routinely used to clean

' '.: ,nstruments including "transmitters," which had been connected on-line in the process

bu,_dings and were therefore contaminated with uranium and other radionuclides.

bb Flannugan's Loop and Other Landfarmlng - Road oiling on Flannigan's Loop and other

roads in and around the ORGDP complex may be a source of'so_l and groundwater

contamination from PCBs, metals, and radionuclides.
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L_sed psi was applied for dust control at ORGDP from 1:he 1940s until the 1980s. No

information iS available on exactly where or how much of what type of oil was aplol_ed,

but ORGDP personnel indicated to the Survey team that virtually ali dirt roads

associated with the site were oiled depending on the traffic along the road ancl the

weather The Classified Burial Ground and Flannigan's Loop were the on}y areas

;dentified specifically ,n documents available to the Survey team (Christy, 1982).

Flannigan's Loop road is located across the Oak Ridge Turnpike from the south site

entrance, connecting the turnpike to Bear Creek Road over a low ridc_.,near the p_stol
,

range. Oil disposal on Ftann0gan's Loop began in 1982 and continueO,. until the mid-

1980s (Mitchell, 1982a). In 1988, soil samples along Flannig_n"s" L_ap,.by ORGDP

indicated no elevated concentrations of contaminants. A._ide'vaiiety ofvb'iatile and

extractable organics, PCBs, metals, and radionuclides Wet_"'ar_dyzed, but no
e,, ,

information was available about where the sampi_s:.Were tak_e,n Ce.g,, soil sample

location map). In June 1982, the waste oil that was"t_,Joe.,_is(II_osed of on Flannigan's
, "_ "', _" '

Loop was analyzed for PCBs,*chlorinated solvent_,......,arid.... to_._.,uranium, which were found
'i '" _ '_' f _tO be below 5 ppm, 1 percent (10,000 ppm).an_,..Q'_rff_./espe¢l:ively (Mitchell 1982b).

,i """i",. " """.":, " ' 'p_mo

ORGDP arranged in August 1978 tO. have".a 61:)0-gallon tank of noncontaminated
. ._ • .

crankcase oil emptied by a c'0m_er¢i'a/..c_ntractor (Henderson, 1978). Approximately =• " --'. ' • ' 3

¢ '. . , . . _ %'

4,200 gallons/year of oil Wef_.exPe_e.d to be removed in this manner. But, in October

lg7B, "recent analysis of ORGbl_'wast_'oal accumulated at the Vehicles garage indicated
• s

the presence of _nrl_:hed uraqiu_"' (Mitchell, 1978), and hence the sale of the oil did

" " .197.9 a ..._lter Waste Spreader" was purchased for land farmingnot occur. _n..ear(y ' "" '

waste f_tler's e.a"rth resul_ii_g from lubricat0ng oil reclamation (Bard, 1979; Stief, 1979).

lt ,s not clearlw_ere'tl_is land farming operation of fuller's earth occurred.
,

AIth_g'h there is no clear information about the exact volume of used oil disposed of

." at OR_D._, the amount appears to be under 50,000 gallons/year. According to a 1979 =

, _nventory, approximately 85 gpd of "oil contaminated w_th small quantities of

uranium' ancl fuller's earth containing o_1were being generated (Mitchell, 1979). An

acld_t,.o_al 54,000 gallons of used oil were already ,n storage. Presumably the

ger_erat_on rate was s_gn_ficantly n_gtner _nthe 1950s and 1960s when the _ct_v_ty at.the

plant was greater

_

ct. Borrow Fill _-_oles- Borrow fill holes around the ORGDP v_c_nity may be a source of --

groundwater contamnnat_on. No ,nforrnat_on ,s ava_laOle o.n the exact types of
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- potentmalcontam_nants. According to interviews of long.tlme ORGDP employees by the

Survey team, borrow pits from which fill material was obtained for ORGDP were used

_ for waste burial. No exact information was available on the nature of the wastesbur_ed

tn these p_ts, but because of the lack of controls over waste disposal prior to the 19BOs,_t

,s possible that some hazardous substances may have been disposed of in the pits, Some

ORGDP personnel believe that most of the waste was construction rubble, demolition

debris, and old equipment (Dykstra, 1988).

,.',

dd Landfill on Slope North of K-25 - An area used for landfilling norther the K-25 Building

may be a source of groundwater contamination, Potential,_onta_'inants are not

known due to the paucity of information.
, ='

• "....... ": ..:.
,, ', '%

According to a 1945 aerial photograph (No, 88660)'_(hQ's_ope" .iea_.'ngdown to Poplar

Creek from the north end of the K-25 Building.was use1_,.fOr'wa_rtedisposal, Subsequent
'. ", , =,. 'o

photographs of this area in the late 1960s shoe:the are&,to be smoothly graded and

the K-1025 Building was built there, _ut' n=!nf_i_;_attpn is available on how long tnis

area was used for waste disposal, .. ':"."".,"',"'..

I

,, ,:. ",. :,

ee. Trash Area North of Poplar Cr:eeE,_r_d"Slai'r.Road - An area along Blair Road on the north
• , ., , ,,, , ,t • ' '.

bank of Poplar Creek may be a_;_urce of groundwater contamination, Potential
• .,

contaminants are not known 'd_e, to _'e paucity of information.
¢i ' •

•

•. ' '% ,=,,

According _0,'an O'RG'DPa_r_al photograph, this area was used for waste disposal in

1945 (p_otogra'F)h No,':I_604; MED 257), No information is available on the type of
, , .' .%
• , ,p, ,.

waste _ispo_, a fih'ere, or how long before and after 1945 the area was usecl for

d_posa !' Subse_ent photographs in the 1960 show the area to be free from debris,

, .o •
..

,.

i_ Old So_:hern Railway Yard - The Old Southern Ra=lway Yard may be a source of

groundwater contain=nation from oil and diesel fuel soills, Aerial photographs and

_tervtews w_th ORGDP personnel indicate that ttne Southern Railway Switchyard

=ocatecl 0etween _ololar Creek and the Oak Ridge Turnpike approximately 16 km

(lm_) southwest of the plant (on DOE land) was used for large-scale ra=lroad

operatmons ,n the 1940s and 1950s, Activities included maintenance, fueling, and

transfers, ;uel so_lls at such locations are common pr_ortothe onset of environmental_

regulations and n_gher fuel prices, An aerial photograph from 1944 (K/PH 77-4570)

snows extensive activity at the railyard,

U_



4.5,2.4 Cateqo'ry IV

1. Miscellaneous sp_lls reportlnq and cleanup. Miscellaneous sp_lls (see below) of hazardous

substances are actual or potential sources of contamination of so_l and groundwater, and no

program exists to _dentlfy and remedy these sp_lls, _allure to _dentlfy, report and clean _13

these types of routine spills may r._sdlt in undetected/so_l, and groundwater, and non.ooqnt

source runoff to surface water that cumulatively present a significant contam_,_a,tlon threat.
,

The following list of spill sites includes a limited compilation based on the obse'rva,tions of the

Survey team: ,.,:. ,"_'

K.1420/1421stainedasphalt/gravel' '" ,'. " .",,
i • ,° . 1''" 'l,'

K-1303 ogI-soaked asphalt/gravel/grass;. ..... '.. ... ., '". .£,..

K.1098-D roads and grounds garage asphalt stairis.)".. " '.,

K-794 leaking drums (K-33 switchyard)_.taineO._oi[;'_". ":,

K-25(303-10) oll cooler drain tank c_l le ed at%.futl'and
, , . , , , . I

. ,

K-1202/1420A tank and RRp_t oily iec_;I,rjent..'.. . ..
." ' . ,. ', "0

,° __

• h,, .., ' '. i

A complete tistlng of ali sp_ll or'} ak 10cat'ns at ORGDP _sbeyond the scope of the Survey.

• iJe ;Most of these areas are relatively sm._ll, than 100 sclu_re feet) of soil or concrete that
• . )

appeared to be statned':or,soaked w,_.th_in o_ly substance. The K-794soill area _sdescr_bed as
,. , _

part of Section 4 5..2..3'.1.x. A_etber,{l_ill area is clescr_bed here as an example,
. o

Two 15,000_.gailo'n'oi] taakg"(K.1202) and a 30,000-gallon solvent tank (K.1420)are located

_mmedia_ety noah of'l._'t'h Street, south of the K-1407-B Holding Pond. A railroad track s_ding

,s oetwee4.;hese._nks and 1Sth Street. According to Survey team ,nterv_ews of ORGDP
,,

i_rsor_r_e_ "hef,e tar_ks _vere filled by train tankers brought ,n along this track. This track

_trac_dles a_ _-,_oot-aee_3 o_t covered with timbers, Oil stains were v_slb!e around the o_l tanks,

ra_[roa¢l :rac_s. anc_ n t_e o,t. The K-1420-A solvent tank was orev_ously filled w.th acetone,
--

and an._r_oe_ground _,ne runs to the K.1420Bullding. The K.1202 tanks were filled w_th _uel

o_1ancl cl_ese__bet The secl_ment ,n the bottom of the 13_twas soaked w_tn o_1. A dra.nage !me

empt_ecl out of the _t ,n the _o_hwest corner and al3peared to run toward K-1407-B.

ORGDP apes not have a #rogram to systematically _dentlfy and remecly hazardous substance

sO_lls. Currer_tty, environmental department personnel are rest3ons_ble for ,dent_fy_ng
-

4-164 --



i

s

hazardous suostance sp=l s. Because of inabmlity of a lim=ted staff such as this to .dent_fy ali sp_ll

locations, many area_ are not observed. No educat),onal program, or a component of an

existing program, exists at ORGDP to ensure that field techn=clans _n ali departments who

handle hazardous substances are aware of the need to report ali spmllsand leaks of hazardous

substances. This broad-based level of reporting will not only ensure a more complete

coverage of ORGDP spills, but wall provide a mechanism for reporting releases that are subject

to the reportable quantity provisions of CERCLA Section 103(b) (40 CFR 302).

I

2. Inadequate CERCLA 103(c) Notification. ORO's and ORGDP's June lgSynotifi.<ation to EPA
.,, . o ._,,. _.

to CERCLA Section 103(c) appears to have failed to compty..wlth"th'e..regulatorypursuant

requirements because it was incomplete and has not yet been fulLycOrrected. "'
...... ,, _. _..,,• , .q ,"

,_,,. "% '., "

A compliant CERCLA notification would include informati_'r_:,O_"a_J, thel_se I sites, as well as

the SWMUs listed in the Part 8 permit applicatlon.,.-.Theser_,._:!li.ti_$:are not covered by the

limited exemptions and exclusions to the CERCLA n'ol:i_Jcatibl_.irequirement (46 Fed. Reg.. ., .. , '% ', ._'

22144). The purpose of this CERCLA notificatio'n feCl_[r_m_t is to provide information on
°,.o "..'% " . ,,

potential environmental and health probJ_ms'a_,_ciate_t:., ,, ",. .. ,'with facilities that treated, stored, or

disposed of hazardous substances. Inclus'i.oq'iiq t,;,'i._'n£tif'ication does not constitute an implicit
'' 'w"

judgment that a problem ex,sts b'(J'crathe'i't_a,t the potentialfor a problem ex,sts. The
notification is the first step in a Pr0eess that.sorts out which s_tespose a threat and determines

the relative degree of that threat. ".".. 0 ":'

.n May 1981 (Mf_chetl"_'.'1981)_h'cluding over a dozen s,tes. This subm,ttal ,ncluded some
_ ,,i,

s_gnificant, s_tes such'as tl1_..K-1407-B/C Ponds and the :<-1070-OD landfill, but excluded others

such a# the K-.1070-A Bufial Ground. On June9, 1987, OROsubm_ttedtoDOEacomprehenslve
. o •

103(c) nOt_{i(:atron_ralIOROfacilities. For the ORGDP, OROcla_medanexemptlonunderthe
,,

A_'om_c Energ_.Act (Wing, 1981). Since 1981, ORGDP has submitted _nformation to state or

1:e_l.era_.egulatory.agenc_es on v_rtually every s_gn_ficant site where there has been a potential

hazardous sL_Ostance release, except for the new s_tes ,dent_fied during the Survey. Those

- areas {or _n_ch additional notification may be appropriate ,nclude:

K-901 SanitaryD_sDosalArea (Lonn_e'sLandfill);

K.1070-Sareasou_h of K-1070-F

_,-710-B/C Sludge 8eds/Imhoff Tank;

- <-1035 Acid P_t;
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K-1,324 D_lutlng Pit'

Ftann_gan's Loop and road oiling areas;

Slope on north side of K-2S;

Trash area along Poplar Creek; and

Southern _allway Yard.

Because the exact locations of the borrow areas have not yet been identified, these may be

inalopropriate for notification. ",
',

,''.., , ',

'..,

in addition, the White Wing Scrap Yard should be _ncluded in a DOE,no,tific&'_i0h. to EPA or

TDHE. lt is unclear whether this site has been included in any sut.l_"_otj;fi_ation, rt was not
', ', ,' ,b'.,

_ncluded in the original DOE/ORb notification Jn 1981 (Wing, lgB1)."lt'i_"hOw.5_ing managed
,.,t, , , ",

by ORNL (X-10). The White Wing Scrap Yard is located ai, tt_"west endf.of East Fork Ridge
"', "., "1 "",

between State Highway gs (White Wing Road) ano th,mOak MJ_eT_tbl_ike, This 20-acre site'. "_, ', _" •

has been used since the early lgS0s for storing con,tamiria{ed rna_r, ials (equipment, tanks, and

trucks) from ali three of the Oak Ridge plant,s (Y-.]'2',' OJ_t_DPi,and ORNL). Addition of new =
i' " '. "% '" ,_

waste was supposed to have ended in 1_4." .l_r,.lg71,' some contaminated soils (6,000 cubic
• . ' '. t.,. ,,. ,

yards) and equipment were removed, but.'"_ome_cra6 metal concrete, and other waste
,', ,,. , "." "', ,,.o t t0

remains on the s0te. Approximately 0.05_.Ou'.n_ ('2,5grams) of plutonium-23g was estimated to
be on or in thematermal fromORNLtbatw.as.storedonthesJte. No information is available on

.... , ',

thewast(sreceaved from the otherOaJ_'.Ridg'eolants. In 1971, a radiation survey detected 0.8
'

to 6.0 mPJhr gamma exloeSure rate and 0[5 to 4.0 mPJhr exposure rate reported as cesium-137.

An aerial survey _n.,.l'g74 in_i¢_t_cl'"the presence of cesium-137 (estimated at 25 to 100
• , ,.

mlllicunes), thor:ium-234,'and uranium-23S (EG&G, 1977).

3. Inadeq.uat'e CE'R_:LAinve,_tiqat.ion. Failure to carry out a more thorough CERCLA _nvestigation

couLc[ resuLt'io'Qndel_ected releases of hazardous substances.
• ,

TheLnadeq_,acy of the CERCLA_nvestsgat_on presentsa two-fold ioroblem. First, entlrel,'new

sltesmay pe aent_fied by peHorming a more thorough search of _iles, aerial photographs, old

blueDr_nts ancl ,ogbooKS, and by performing tnterv_ews wLth knowledgeable tong-time and

ret_reO ORGDPemoloyees. During the Survey, overa dozen actclJttonal potential CERCLA s_tes

were rdent_fied by the Survey team based on a i_m_ted review of available _nformatlon (see

Sections 4.5.2.3.1.v through ft3. ORGDP t3ersonnel have begun this process. =

li..
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The second concernabout the fnadequacy of the CERCLA _nvestlgatlon_sthe failureto oiota_n

accurate,nformationabout sitesthathave alreadybeen identJfiedby ORGDP, Forexamp_e, a

quick review of old "Request for Disposal"Forms revealed that cylinclerdisl0osal_n the

K-go1-A lagoon continued until 1979 rather than ending in 1975 as stated _n the RFI plan for

the sate (seeSect_on4,52.3,1.c), Faalure to adequately account for the _nventory of waste at a

site will hinder efforts to design an effective remedial action forthe site,
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•, _ ' °.,,

, , ',, ,.

Union"iE'art_iCte Co_l_rEtion, Nuclear Division, 1982. 1982 Building Directory, ORGDP Civil and
Arcl_i_ct_ufa(" Engineering Del_artment, Oak Ridge, Tennessee, September 1.

' .. ':i
Union Catbli:l_ Corlooration, Nuclear Division, 1982. Periodic Inspections of Pressure Vessels and
Tanks, Uniori Carloide Eorporat=on, Oak Ridge, Tennessee, February 9.

Union Carbide Corporation, Nuclear Division, 1982. Standard Operating Procedure - Ca!ciner
Operations, 1410-19, Union Carb=de Corporation, Oak Ridge, Tennessee, August 16. =

Union Carbide Corporation, Nuclear Division, 1982. Standard Operating Procedure • Electroless =

Nickel Plat=ng, 1420-2, Union Carbide Corporation, Oak Ridge, Tennessee, May 7.
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Union Carbide Corporation, Nuclear Division, 1982. Standard Operating Procedure - Large Parts
Decontamination ("C" Floor Pans), 1410-20, Union Carbide Corporation, Oak Ridge, Tennessee,
August 3.

Union Carbide Corporation, Nuclear Division, 1982. Standard Operating Procedure . Leaching of
Contaminated Solids and Operation of Sampling System, 1410-15, Union Carbide Corporation, Oak
Ridge, Tennessee, July 12.

Union Carbide Corporation, Nuclear Division, 1982. Standard Operating Procedure- Passivation of
Electroless Nickel System, 1420-13, Union Carbide Corporation, Oak Ridge, Tennessee, July 12.

Union Carbide Corporation, Nuclear Division, 1982. Standard Operating Procedure _!i_re - and Post.

Evaporator Operation, 1410-18, Union Carbide Corporation, Oak Ridge, Tennesse_r..A_l_ust...16.

Union Carbide Corporation, Nuclear Division, 1982. Standard Operat=ng,._r_edure,i_ Small Parts

Decontamination ("A" Floor Pan), 1410-21, Union Carbide Corporatio_;,/(_'_:Ridge,".T'_nnessee,,.• ::r
August 3. "' ". '.: _ •

Union Carbide Corporation, Nuclear Division, 1982. Standard O_.Qr:'_Jng I_'i'_.'edure - Stripping of
Electroless Nickel Plating, 1420-9, Union Carbide Corporation, Oak_tdge., _ef_ne's_ee July 12.

Union Carbide Corporation, Nuclear Division, 1983. Underg_rld D0n_,Lines - 27 Diagrams, union
CarbideCorporation,NuclearDivision. .,,_........._:.t,.,,,

Vaughn, B. E., 1976. Letter to R. L. Newton: K-_..H _.lng "_ow Fire Investigation," union

CarbideCorporation,NuclearDivision,Oak Rid_;-,T.er_h_.ee;::l_l_e29.

Weber, H.C. 1981 Gaseous Diffusion Com'pliex.R_ri_.bdity"Assessment - K -t501 Steam Plant, K/C-
' ' ..mi_. _ ,_..... , _ , _ _'_ T:::::_ _ _ , . .
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APPENDIX A

OAK RIDGE GASEOUS DIFFUSION PLANT
MARCH 14-25, 1988

SURVEY PARTICIPANTS

- Larry Weiner DOE Headquarters DOE Team Leader

Susan Barisas DOE Headquarters DOE Assistant Team Leade_,,!,,

- J.K. Alexander DOE, ORO O_(O Survey Represen._l_ve ",

Joseph Crist NUS Corporation Air ,-" 2_"., ,. ,,,
' ,' • 't _,

.' .;,.d . '_

_ Joseph 8oros NUS Corporation Surface Water'.,,':,..,.' _'

Douglas Detman NUS Corporation Groundw:a_r/Soi'l"',ii",.
• p ,, 1,% _.

S. Charles Caruso NUS Corporation T_,nd _icai'Material_/Quality

Mark Francis * NUS Corporation ,'",. "._liati'_:;'

James Werner ICFTechnology, In_ ",., '. ",.Ina'_;ve Waste Sites and Releases-- t ' %.° %, ' '"°,'° %
,,. °, , .

. ° _ '. '.°

• N,. '

,,.., • ,,:;.", .,,.
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- * NUSCoord inator ."'... . ",.
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ORO - Oak Ridge Operations Office '-,"' ""
¢ ., •
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APPENDIXB

SITE-SPECIFICSURVEYACTIVITIES

S.1 P_re-Surve¥Preparation

The U,S. Department of Energy (DOE) Office of Environmental Audit, Assista_.,,Secretary for

Environment, Safety and Health, selected a Surveyteam for the Oak RidgeGa_._ I_iffusion Ptant

(ORGDP) in June 1986. Mr, Lawrence A, Weiner was designated the DO.E.TQa.mi_e_.tr, with Ms.

Susan Bartsas serving as the Assistant Team Leader. Mr, J. K. Ale.xapcler)i_as the'_ak Ridge

Operations Office CORD)Survey team representative during the qn-site"p_'_?_tt_ Survey. The
, "',ii;!;,,.

remainder of the team was composed of contractor specialists ._m_:tt_.e NCl$!,Corporatlonand its

subcontractor, ICF. Thesespecialistsand their fields of expe_'se ar_:__t"n below.

': i::_'i' ._,: , ! , ,;

i .... numB I

Specialty .,-,. ',_:!_,. '., 'Name

' '[ _ NII I

Surface Water ';',",, '"'.'"', u_°S#ph Boros
II II ' , i , ' ._.-'!i, III I I

Waste Management "RalphBasins,, .,
nactive'i_ta,te Sites . ":; IJamesWerner .......
Hyd_o'geol0_,'_, ...; '::"- IDougiasDetman

• " Mark Francis'.ii,

, m , .'

_i. QA/II_Lcs:i," :harles Caruso
, _ . , •

'.'""",-'_;'.'.N_JSCoordi nator. • ._

° , . ,

" '. ",,,.." ...'

Survey'te._m.,members began reviewing ORGDP general environmental documents and reports in

February 1988

Mr. Weiner, Ms. Barisas and Messrs. Basinski and Werner conducted a pre-Survey site visit on

February 10-11, 1988, togain familiarity with key DOE and site personnel. They toured the facility

arid completed a cursory review of the documents assembled in response to an information request

submitted on December 23, 1987. Th_ request listed environmental documents and reports required
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by the Survey team for Survey planning purposes. During the pre-Survey visit, a meeting was held

with representatives of OROand ORGDPas well as representatives from the TennesseeDepartment
t

of Health and Environment and the U,S. Environmental Protection Agency (EPA). Region IV, The

purpose of this meeting was to review environmental issuesof concern to the agency and local

government and explain the scope of the Survey.

The Survey team carefully reviewed the information received during the pre-Survey visit and

prepared a Survey Plan (see Appendix C) for the ORGDP site. This plan descries the specific

approach to the Surveyfor each of the technical disciplinesand includes a propqsltrl.tit_dule for the

on-site activities. A Health and Safety Plan was also prepared for useby the Su.c_,y,team ll ',,
*' ° 't' p_ i_ •

._ ._,v .4: ' '.1, d

B.2 On-Site Activities ,, ",. ,....... .', ,%
.f i:,f. °_;i ,i

" %"'o

'mi'- "il "',,

The on-site phase of the Surveywas conducted during the popLodof';_a_,_Pi"l_'through 25, 1988. The

opening meeting was held on March 14, 1988, at ORGDP..and'_41_.att_ed by representativesfrom

DOE Headquarters, ORO, ORGDP, NUS Corporat]or_ aridi;!(;FCiotj_FatJon. D0scussaonsdunng this

meeting primarily concerned the purpose of the..%'r_ Io_;tk:s a;ORGDP, and an introduction of

the key personnel involved in the Survey. '. , ",., ':'
., .. o , .i e

'0 ',, %

,I '. .. ,, ,.., ';, ,.

.During the Survey,. team members reviewed..'p_rtinent file documents including permits and
., ', '. ,,

applications, background studies, engineer[hg"dra_ings, accident reports, and chemical releasesand

spills,as well as various oper,_tit_g.logboQks..The production processwas thoroughly analyzed to

identify existing and pOte'htial Pqlt_tirrl_s. Site operations and monitoring procedures were

observed, where pos'si!SJ_...'E'_terl,sivd"interviewswere held with ORGDP personnel concerning

environmental .controls, oper&'tions, monitoring and analysis, regulatory permits, waste

management.,a_d ha='ardous_bstancesmanagement.
. • .' _ .

, , ,

, , ,

The $_J_=y _:eammembers met daily to report observations, discussfindings, and evaluate progress.
• '., ..' ,,

These /'_ings were also useful for planning schedule changes, if required, to meet the overall

objectives'of'the Survey

A sitecloseoutbriefingwas held on March 25, 1988,at which the DOE AssistantTeam Leader

presented the Survey team's preliminary findings and observations, The findings were considered

preliminary pending additional research and review
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8.3 S__m_plinq_and,AnaIvsl.s

-- The Idaho National Engineering Laboratory(INEL) will conduct the sampling and analysis CS&A)

phaseof the Survey. INELwill determine sampling and analysislogistics,costs,and schedules. The

iNELS&Aprogram includesa quality assurance(QA) plan, aswell asa health and safety plan.

_ B,4 Report Preparation

The Environmental Survey Preliminary Report for the ORGDPsite will be prep,a_. _ DOE review.

The preliminary findings are subject to modification based on commeo_,,:_t_rom"t_d_,..,OakRidge
, , . i,_ :J'_' " _;;:!t I °°, :1""

Operations Office concern ng the technical accuracyof the find=ngsand':.,,,_rqs(llts....._.,of the'Sampling

- and Analysis. The modified findings will be incorporated into the Envir_r_--C_ey Summary

Report. ..'!_:_,",_;::'::. "..;:it,,,t* '* .q,,

. _, :_,

i, _ _ : . :, i!_,,',,_ _ ,',::_1..

_ ,_o . ,,r,

o[ '., .,. ,... .... '; ,
,°

¢i "

• . , ,"

. . _ , ,.

, ,.

,..

- ,.,.ii. ", ,...,.,.,.,
4 , ' •

. . . °.• , , ..

.o
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TABLE E-1

DOE ENVIRONMENTAL SURVEY MEETING WITH EPA.REGION IV
ANl:) TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT

FEBRUARY 11, 1988

u

1Name Organization

- II -- III

Susan Barisas I DOE/_Nashington, D.C. -

Larry Weiner DOE/VVashington, D.C.

J, K. Alexander DOE/ORO _:"'
,, . . '4 +,,

Ralph Oasinski NUSlPittsburgh, PA '" '_:'"

John Shoemaker ORGDP "'..:..". ,,
_.f 'i':

Tommy Bowers ORGDP "::+'";: "'% + ',.,,, "=%, '_"

Larry Long ORGDP '" "+: .,+
'i " ,_ ';'i %

,

Arthur Linton i EPAJReg_¢V _.+.:,,, '.'_.
.... r '_ ' ,;i.._,' "-',,'+_.; " i :"", ......

.... +,,i ......., , I

Gay Hasbarger H, ,...','..,-- ii

Steve Goodpasture ':: IOR_D'I_: '.; ' -- ....

E
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. ENVIRONMENTALSURVEYPLAN

OAKRIDGEGASEOUSDIFFUSIOI_PLANT

MARCH14 - 25, 1988

OAKRIDGE, TIZNNESSEE

1 INTROO_TION ,"_

The Oak Ridge Gaseous Diffusion Plant (ORGDP)Survey is D_,i_f the larger
Department of Energy (DOE)-wide Environmental Surve]:ie'_.f:,ort"a_i'nounced by

_ Secretary John S. Herrington on September 18, 198,5,';i.,"TbeFpurpOSe of this

effort is to identifoYi_via "no fault"baseline Surveys,_._xl'_l,ng..envlronmentalproblems and areas environmentalrisk at DOE ._a.cllltX_,_iHdto rank them
on a DOE-wlde basis. This ranking will ena_TT_:,:._I)QEtO_;:'_oreeffectively
establlsh priorities for addressing envlronment_l,I:,,.l_,lemgand allocate the

° resources necessary to correct these prob, I_;im_s.",_i_.e'Ca'_ethe Survey ts "no
fault" and is not an "audit,"it is not d.esigned,.to"._!_entifyspecific Isolated
incidentsof noncompliance,or to analyze:_:_n_:l,_x]_men't'almanagement practlces.

" Such incidents and/or management Dl_'a.ci::l;:_i_"w._,T_l',however, be used in the

Survey as a means of identifyin_ "_,W_1,.stf_g..andpotential environmental
problems. :_i'"',.,",.,i,_'...,""..:

"- % °e '% "o,.,

The ORGDP Survey will be cor_:du_ite_"'i;n.,.a_cordance
- procedures containedin the 'l_guSt_'_11g_7",,'EnvironmentawithlSurveytheManua°r°t°c°lSl. and

,' . '% .,' .'
.' ," ", "r' ,". •

• ° f ,' ,• 'e •

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

. .

°,

• ...... ,..i.."

• . °

.. .

.

.o
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2.0 SURVEYIMPLEIENTATIOfl

The EnvironmentalSurvey of ORGDP will be managed by the Team Leader, Larry --
Weiner and the Assistant Team Leader, Susan Barisas from the Office of
Environmental Audit (OEV), Mr. Jake Alexander will serve as the Oak Ridge
Operations Office (ORO) representative on the Environmental Survey team,
Technical supportis providedby NUS Corporationand ICF personnelas follows:

Joseph Crist Air/TSCA (ToxicMaterials)
Doug Detman Sol1/Hydrogeology
Joseph Bores Surface Water/DrinkingWater
Ralph Basinski RCRA (Solid,Hazardous,and RadioactiveWastes)
CharlesCaruso QA/TSCA
Mark Francis NUS Coordlnator/Radlatlon
James Warner (ICF) CERCLA (InactiveSites) ""_!';,,'_

Z.] Pre-SurveyActivities ......
, _:,_,. '( %

Pre-Survey activities began early in December 1987,.,w_n";_Urvey'"_alnmembers
submitted requests for informationto the Team Leade_".f.o_ma,1;erlalsneeded to
prepare for the Survey. This was followed by a .Decemb'_i_.'._'3r,"_,1187,memorandum
from Lawrence A. Weiner (OEV) to Wayne Hibb.T_,.,,(.ORO}_'_:._!ndORGDP (via ORO)

' rannouncing the pre-Survey site visit anti,..,,eqbes_i_g Survey-related
information ... ' -,'..._ii..-'.._..• _.,. _. ., .

'I '%

The pre-Survey site visit, February 41);_en.dii_!},,19B8, was conducted by Mr.
Weiner, Ms. Barlsas, and Messrs, Ba,sli_&_:-:.an',_ii':l_erner.The ourpose of the
visit was to become familiar witFFi_t._he'_i_te,'_dentlfy potential areas of
concern for the purposeof the Su_/ey,",_evleWTZ_locumentscollectedby ORGDP and
identify documents not yet collec;tee[,mele.twith regulatory agency personnel
and coordinate plans for the':iLi_(:_m_l:,.SeFveywith ORGDP and ORO personnel.
Idaho National Enqlneerln_:'Labor._.._e_,le'_','(INEL)will conduct the sampling and
analysis portion of the Survey,_i'f."..required.During the pre-Surveyvisit the
team also met with representa.ti,ves'..6fthe TennesseeDepartment of Health and
Enviconment,and Reg,_onIV of U$EItA.Team representativestoured the facility
and reviewed documer1'c.sassembl'ed in response to the information reo,uest
memorandum, identi_,fyihgT'.the_.."clocumentsnot yet provided, The documents were
transferred t__US in "P-]t'_burghdurinq February for use by team members
during the planW.in.g_ha_edfthe Survey. The additional informationrequested
during the.pre-Sbrvey.,.,_.i'sltwas received in late February. This Survey plan
is based.o_-°ih,formaT,tO_iavailableto team members as of March 1, 1988.

•_ ." ', } "'. ,'"

2.2 0n,S_t_Jt_l;fvtttes and Survey Reports
..' ". ,

,Tf_e"ors-_ite"IZOrtionof the EnvironmentalSurvey will be conducted from March
14-. 2_, 1988, Tentative agendas for each of the Survey team members are
proY.i(ledas attachments, lt is expected that modifications to these aqendas
will b_ made as approprla_eto minimize disruptionof site activities,and to
enhanc_ Survey efficiency and effectiveness. All modifications to agendas
will be coordinatedwith site personneldesignatedas Survey contacts.

_
.
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The on-site activities of the Survey team will consist of discussionswith,
among others,environmental,safety,operations,waste management,purchasina,
and warehousing personnel; a review of files and documents (including
classifieddocuments, if any) unavailableprior to the on-site portionof the
Survey;and process-speciflcand area-specifictours of the facility.

" The Prelimlnary Reportfor the ORGDP Survey wlll be preparedfrom information
gathered by Survey team members prior to, during, and after on-site
activities. Each team member,in addition to identifying environmental
problems and areas of envirO_me'l_talrisk will also be gathering information
from which they will write ,ch,'e?'0110wingsectionsof the PreliminaryReport:

e BackgroundEnvirO,_m_Ital,,i!i_for_atlon
e GeneralDescriptionof PollutionSourcesand Controls..,
e EnvironmentalMonitorinq Program :',

A closeout briefing will be conductedon Friday, March _SV.,-tQ'.,.describethe
preliminaryfindings of the Survey team, A copy of the...CJ/oseout"nOteswill be
left with ORO and ORGDP. A Preliminary Repol,tof ,tlig/ORIS_)Psur_y will be
prepared within 2 to 3 months from the conclusi'_1_.,_L_1_he.Survey. The
PreliminaryReport will be sent to ORO and ORGDP ,f,or revi)¢W'aild'comment. The

report will also be sent to several congressl;_il,._com'rn),%teesand the U.S.
EnvironmentalProtectionAgency. ',:,"-_,':,".,.."

Approximately 3 months after the results are"i:_vallal_]efrom the sampllnq and

analyses (S_) portion of the Survey, 1_f:i_ae¥._-_;(.diS1_iJssedbelow) an Interim
Report will be prepared by the Swr,.veyi_:t._a.m,i_:,TheInterim Report will
incorporatecomments to the Prelin_ina_,.Re'_';_tand data from S_LAresults (if
any). The Interim Report will be "m_deaV'a,ilahteto the public, upon request.

• , %., '., '.

.,,,. • _..", .,".

Upon completion of the Envirorime_a1":'S'IJ_.ye_effort, a Summary Report will be
prepared and will contain,_'...DOE..-w_de")Isr o,• environmental oroblems. The

report will be used as an-..'info.rmationbase for the ranking of DOE's
environmentalproblems. '"..".',.."")

2 3 Sam1t nq and An811,_ts •
. _ ,

,. ," .,"

Becauseof the.ex_'ens.lvee,_,('ronmentalmonltorinqprogram conductedat the Oak
Ridge Reserva't..Y'o,n_',iO'fw.hi'chORGDP is a part, the need for Survey-related
sampling and.ana_..y_._s..fS."'notanticipated. However,if Survey-relatedsampling
is necess,ar_';Ida_io/_a_lonalEngineering Laboratory (INEL) will provide the
field sam1_i]in_.:.a,nd analytical support.

, ". •

• . ,,• . ,,

, _, ,,

.. ., (
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3.0 AIR

3.1, Issue Identification

The air-related Survey activities will involve an assessment of the air
emissions at the site, the administrativeand emission controlsapplied to the
sources, and the ambient air monitoring systems. The emphasis of the Survey
will be on operationaland proceduralpractices associated with the emission
sources and the emission control equipment, as well as fuqitlve emission
sources, both within and outside the buildings, and mitiqative procedures
applied to fugitive emission sources including recently shut down facilities.
Close liaisonwill be maintainedwith the radiationteam member becauseof the
importance of air-rad issues. Close liaison will also be maintained with the

QA/TSCAteam member becauseof the interactionof severalTSCA.;regulationsand
air regulations. Facility visits will be coordinated th6_gh the ORGDP
EnvironmentalManagement Department..,_..,_ :",,

The general approach to the Survey will include a ._I._ ofeX.istinq air
permits, pending applications,and standard operatin_:ipr.o';_L;dures,Processes
and control equipment will be inspected for comDl_,_i+eelLL_:ithDOE ALARA
requirements for radionuclideemissions, The,._(J_,veyW_FI,Ialso review the
nonradiologlcalair contaminants from the dlf_J_;_'en'_,_.bui'T_Hngsat the site,
evaluate any existing controls applied to the aT'_,ei_I/k:s_ons,and assess the
need for addltional monitoring or emission ;cor)trollSi:'i:o"O'haracterizeor reduce
the environmentalconsequencesof the em°_s._io'Vi_'_:..Thi!_review will include the
TSCA incinerator. '_:_;,I;TiT_:;"._I'-!_",,.

The ambient air monitoring system,wiil_l_eeV¢_l.uated'_to assess the adequacy of
the existing monitoring program t_,.cbara_erT_e environmental tmpacts of the
air emissions from the facilil;y_.....Tl_Q"i-acl_._Itlesinvolv_.din this part of the

Survey will include the Inspect-,le.n:..O,f"...(l_eambient alr quality samplers, the
meterologicaltower a revTe'W..o_"..dO'_umei_tationapplicable to the ambient air
data acquisition, and an eva.!'_.!ll:+_of the processing procedures used to
assure the accuracyof the data".'% ',

• ,
¢ , I
.,

Areas of particular.,inte:r.estw{.llincludeemissions of the criteria pollutants
(e.g,,sulfur oxideS',nitr,bge_,"()xides,hydrocarbons,carbon monoxide and lead)
as well as re:gula_ed,hazav:dousair pollutants (e.q,,radioactive-bearlng
particulates, be_.y1,1ium_:,and asbestos). Althouqh not currently listed as
hazardous.alr..po1l.b>can_"',chlorinatedsolvents,and freons will be included in

this rev.i_.w'_i,i ""._.":"

The,.useof ill o_ganic solvents will be assessed as a potential or actual
soUeies..ofe'.(e,Jssion:to determine if they are adequately characterized
m_fill.t.o'Y_d,arf(Jcontrolled. The non-radionuclideemissions assessment will'
fo_u{,:onthose substances that the EPA intends to list as hazardous or toxic
air .$)ollutants (e.g., methylene chloride, trichloroethylene,
perchlor'oethylene).Non-organic air emissions will also be included (e.q.,
ammonia, chlorine,chromium, and sulfuricacid).

Fugitive emissions from the resuspension of contaminated soils will be
evaluated as a potential contributorto the airborne releaseof radionuclides
and hazardous materials from the facility. Consideration will be clivento
historical and current o_erations to determine the Dotential for soil
contaminationand windborne releases.

@6
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Several areas of specific interest have been identified durlnq a review of
availabledocumentation:

e Control and record keeping for solvent usage, e.g.,in vapor al•greasers
and parts cleaners.

- e Past and present control and monitoring of fluorides,radionuclides,and
freon emissions.

e Control of chromium emissions, if any, from cooling towers currently in
operation.

• Emission potentialof fugitivedust sourcessuch as roads,

. e Design of controls and administrativeprocedures in the O'_,erationof the
new TSCA incinerator. ,-......._.,

• Potential for asbestos 'emissions during bulldi,n_/_dpcon_aTm,lnationor
I J P- demol ition. ,....":.-' .:.i! ",.""

: ", "'-:,-"21 'L:''"',
e Effluent samplingand monitoringoperations,,, " '.......'

Throughoutthe Survey,emphasis wlll be placed Oh::i':a_;S_'@slng':'theavailable data

to characterizethe overall environmentalim)h_ct_f_:_l_l_Int_ operations,
"_: '" ', "t "-

3.2 Records R_lutred ,: :".. ".,", ' "
,,, .f.., , . _:, ;

Q w;:, lo ......:,.2°

Files will be reviewed as part af"_. Si)_ey, including documents not yet
reviewed or received (e.g., classi'l_ted _eume_ts, Individual files, documents
not yet identified). Speciflc,,,d,o_umi_ts"_aJvkdfiles to be reviewed as part of

the Survey include, but will n'o.t"_e,_..t'Init._e_ff'to, the following:

e PSD ledger i I

• Air effluent sa_p,ling and QA,.:procedures
• ', ,,_,

e Ambient air,.s_npl'i£gT,.ancli.(]'A,,procedures

e Contractd_"stI_4("te_t"'results
. 8 ," ,'"

• EffIL_er_t'flU6_i+d_'"sampling results

e , l.,aborai(Ir)Z._ordson TSP analyses (ambient)

•",:'PJ-ellmihi*hydrafts of SARA 313 reports. ,

• *.,'Anyother documentspertinent to air emissions from ORGDP buildings
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4.0 HYDRO6EOLO6YANDSOILS

4.1 Issue Identtf,!catlon '

The hydrogeology/sollsportion of the Survey will examine the physical and
chemical characterof the subsurface materials relative to the environmental
impact--actual and potential--that the site activities have on these two
media. Plant operations and related constructionactivities have produced
both waste and scrap materials. Many of these materials are either actual or
potential sources of soil and groundwater contamination; some of which have
been or are stored or disposed of on-slte.

Each of the potential source areas where materials have heetldlsl}osedof,
stored as scrap, treated for disposal, or spilled will be vis_i_edduring the
site Survey. Since many of these sources are also relate.d._:,,to_RCRA,CERCLA,
surface water, and radiationdisciplines;visits will be co6F_].n&_;edwith the

team members specializingin those fields, Areas to be.:v,,i_sli_ed1n_:_vde:
'. o e .

Burial Grounds ,''_..:T:::;-.,, -

T(-IOTO_A Old ContaminatedBurial Ground,,,.K-IO70-B Old Classified Burial Ground'_T::!:'::.i'', '":iii",..
K-IO70-C/D ClassifiedBurial Ground "',':','.':"
K-IO70-E Old ContractorsBurial Gi_:_nd'.:F,,:T,."'./_:,

' ,,,:'. %

mi:.. . . _ .a .e

}toreqe Faci l i ties " r T;_ _ ": ...... : "_ '" "''' ''''" ' h_' _'' '

K-ZO64-G - Burn Area/Penlnsu;t_. Sl_(Z_q_'_..,:,,'
K-1099 Blair Road Quar.r,y'.:",.,'._,',.
K-1085 Old Firehouse Bu_r_At*_a. ".'
K-770 Scrap Metal.,.¥ard:'.L.i"'.."",.":,
K-1515-F Land Tre_tn_n_..($e_f.l.in_ntStorage) Unit
K-1420 Contamide'ted'O,_i',"gto'_agePad

K-1070-0 Waste Oil.S.'%o.rage.'_:,Yards
". .

Surface lm oundn_nts ' "_. -- __ --- P__ m, '_'

K-1515 ..,.,Water'..Trea.t_oentPlant SettlingLagoon
K-9OI-A .",.,"RCWT-r,"e#tnw_ntFacility HoldingPond
K-1700 ,." .E-,1407'_,B"'HoldingPond Outlet Stream
K-1407-B '.,...".,_ett.}.ingPond
K-140_.-C. . ':.,Sett,IingPond

.,.. _'', .., '%. "4,'."•

K_-25_':i....--'-Cooling Tower Basins (multiI}le). . ,

' "K-1.414-.". Gasoline Tanks
'.".iK_'232 "" TreatmentFacility Tanks

"_-1407-A TreatmentFacility Tank
"K_1413 TreatmentFar:llityTank
K-lO07 Gasoline Tank (ren_ved)
K-1401 Degreaser

Process Lines
K_4-O]_ Acid Line (leads to K-1407-A)
K-1413 Corrosives Lines (leads to K,1407-A)
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¥

Waste Piles
K-1407'-C- ContaminatedSoil Pile
K-1417 ContaminatedSoil Pile
K-770 Refuse Pile
K-720 Fly Ash Pile

.In addition to examining the actual and Dotenttal contaminant source areas, an
evaluationof the monitoring systems for those areas will be performed. This
evaluation will involve: reviewing the hydrogeologic characterization
performed by the site, the well system (location and construction), well
purging and samDling techniques, chain-of-custody and field.QA/QC procedures,
and data analysis and evaluation,

Information relative to the site geology and surface soil_ groundwater
regime, and environmentalmonitoring oroqrams and data will be'i!_viewed,

"'"',L '

4 E Records Required "-, ',,
r' J" '

* . - , ,_ '_itj¢ '

Documents and files will be reviewed as part of t'_ S_i:gveythat provide
informationconcerningthe presenceof contamination,O_.::t,_:,6_In,_torlngsystem

for the groundwater and soils. A general 1Isr Q.f!?i_cumen._,S.andrecords to be
reviewedincludes: ',i_i7.'.,.'.,,..'.,_:!_,..

'0 .,,* '_ '_,

_i_' _ _' i"

e Geologic and geohydrologicrei)orts_i_,, '..i *. , ',:!_

e Groundwaterand soil monitorin_,p]ani_Tand_ocedures
e Environmentalmonitoring repor_sji_2i:i:i'.;.'F':'-,,:_i';r:,

e Monitoringwell locatlonsa_d...-..,as-_U_.1't'_Y_:ords
e Disposal area operationa_d _'i_)i_ur_i_p,)ans
e Groundwaterand solI anally_,cal"::_data'"
e Environmentalcomplla_ce..a._cl._,;t,re'rts
e Unpublished, in-progreSs_..,O_pl'_nned,....,.. qroundwaterstudies

% '.

¢i "

, ", ,." "._".,' "_ .., • .

', e ," °.,, , .

• • '_' ," ,." _

, ,, . o

l

.." . ". "',.
, ,• .

- C-9



5.0 SURFACEMATER/DRINKINGMATER

5.1 Issue Identification

The focus of the surface water/drinking water portion of the ORGDPSurvey will
be on the potential for release of polluted or contaminated wastewaters to
surface waters dratntng the stte or to groundwater aquifers underlying ORGDP.
Pathways for off-slte migratlonof pollutantmay include:

e Releases (accidentalor planned) to the sanitary sewers or to the storm
drains.

e Spills or leaks into permeablesoll areas.

'e Exfiltr_tionof sanitarywastewatersinto soils or ground_wi_er,
',: it

. ,,

e Contamlr,ated surface run-offs into storm drains and ne_._",.PoplarCreek
and the Clinch River..

a i ,

o' 4 •

A review of available information indicatesthat consl.derabl.e,attention has
been paid to control of radiological releases.,,,and".m,_Irm_'atlonof the
discharge of toxic metal and organic pollutants;:;,.i.Tl_@Sut_V.'ewYw111 assess the
potential for future contamination of wastewater_.'_.a.s"'w.e11'"asreview present
conditions of wastewater control and co};1,ectie_bl;,.s'_/s_ems.Liquid waste

sources, processes, collection and handling"'iequipn_.',twlll be examined and
recordsof opera1:ionw111 be reviewed. ,;............i"./_,,"','

",:. 4,1_. . "_ ."'' ,

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

The Survey will include identific.a1:I._n,ofi.;-._oten'tlald.lschargesto surface
waters, or to the on-site sanitar_"t,reat,"!aent"..f,acility at the K-1203 complex,

which may not be addressed in oi_erat_i_gpermits,or other documents..Thf_s_t_ewill be investigatedfor evid_ec_of_"1_ssiblebreaks or oos_ruc_1ons n ne
sewer systems which ,_,_'euldre_.ult".iriirelea_esof wastewater to the environment.
The Survey will alsG address,.%.he"o.b_ssibilityof cross,contamlnatlonof the
potable water piping system by".e_.thes_"the sanitary or storm drainage systems.
Measures taken at ORGDP..to prevent.il_ack-flowof process wsatewater or sanitary

sewer flows into the dv_s_kingW_,terpiping systems will be reviewed.
.".' .p . . ".. ,,, ,-

With respect t.Oi.was.tewa't'_'_"monitoringand treatment systems, copies of
f ,' ' rstandard opera,_Ing.,po.ced'ureswill be reviewed. Operating logbooks and

maintenance.r.eco_s"wil.}"alsobe checked. Actual procedures put in normal
practice t)y13RBDP"1_e_.s6_melwill be observed to determine how closely SOP's
are bein_;,.fo.l']d.wed,"Interviews with managers and operators of monitoring
systems wi.l't.'be'.cDnductedIn order to understandmodificationsor significant _-
de.vi,_t.ions,.Ifany, from written SOPs. Measures takes to resolve EPA's
cOotiien._s,:on the'flow measurementdevicesused by ORGDP staff will be assessed,

'.. ,'

A wa1,_-..throughof selected buildingswill be made to observe normal routines,
includipg maintenance activities which generate wastewaters. Discharge and
monitoring points will be reviewed, and sampling and analyticalprocedures in
u_e will be observed in action. Emphasis will be placed on the major -_
c)ntributorsto wastewatergeneration,for example:

Cleaning and decontaminationoQerationsas practicedat K-i420.

e The steam plant and ancillaryequipment at the K-1501 complex,
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• The coal storageyards (K-1501-Nand K-1501-S)and the coal pile run-off
collection,handlingand treatmentsystem.

• The sewage treatment and disposal plant and ancillaryequipmentat the K-
1203 complex.

• The servicewater and potablewater treatmentfacilitiesat K-1515.

• Miscellaneouswastewa'tersources, such as the K-1414 garage and vehicle
wash facility,K-I015 laundry,the K-I064Cdrum cleaningfacility,the K-
1410 nickel plating operation,and the K-1232 ChemicalRecoveryFacility.

Wastewater collection, holding and transfer systems will be evaluated under

normal operating conditions, as will the effluent monitg,_ing statlons
scattered around the edges of the ORGDP property, Site su_!,acei_drainage
characteristics,such as culverts, ditches and basins wll , ".)"l.,.li_llo,be examined

_,._... _

along with the man-madeefforts to controlsurface run on A.ndi'_-'o,ff.

,"::"'lille
5 2 Records P.equtred ,,:'_.'" . ,

• . "_ _'.,. .!:_i.:_(.,,

"'.. '..'i,r, i _i,'/'."',

Files will be reviewed as part of the Survey l,_.c.ludl"n_..doc'U;vnentsnot yet
reviewed or received (e.g.,classified documents,_:i,)'n_FSwidua,i.'_v.files,;_ documents
not yet identified). Specific documents and fil_.i;r,+_k)!i,_e,reviewed as part of
the Survey include,but wlll not be limited_. th(_'i_::_}il_)'Ing:

','._.... "._ i;,_ '; ...'

• Documentationof ongoing NPDES perml_:i_;illidBce'._

• Recent analyticaldata on wasto)_a'__'@..re_)e_e5tothe receivingstreams.

e Noticesof violationsrela.)1,ng"-tblr,lwaste)aterreleases.

• Operators'logbooksand rnOmit6_'i_ri_):""re'Doris.

• Standard operating procedO_O_,for wastewater collection, ho_.dingand
transfer. _", '","

• Progress r,e_brts'_:_q,r,'.i.6ngoingimprovements and studies, e.g.,
denitrifi_al_.ion,.o.fwaS._'waters;upgradeof the water monitoring system;
improving_,l_e,,,_idali.tyof flow measurements, data on stormwater run-off
character.istii:_.,.."',,.""

• Sambl'l_'_i_r.o.tocolsand logbooks.

• ..".iMoBItor_j.equlpn_ntmaintenance records.• , . . .

• './Detaileddrawings of the sanitary an_ fire protection water supply,
s._orageand distributionsystems.

• Additional information on the sec)Imentsampling program, data handling
and correlationwith surfacewater quality.

• Records of drinkingwater quality.

• Internalmemos or correspondencerelatingto surfacewater/drlnkingwater
problems,e.g., back-flowpreventionmeasures.

• Other recordsas determinedon-site.

C-ll
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6.0 SOLTD/HAZARI)(XIS/NIXED/RADIOACTIVEWASTE

6.1 Issue Identification

The solid/hazardous/mixed/radioactivewaste Survey will be carried out by
evaluatingall activitiesgenerating such wastes, and the facilitiesused for
their accumulation, storage, processing, treatment and disposal, including
treatmentand/ordisposalat off-site facilitiesand wastes receivedfrom off-
site facilities,

The management of all solid waste streams includingmixed wastes, hazardous
wastes, radioactive wastes, radioactive PCB wastes, and non-hazardous non-
radioactive wastes will be surveyed, The Survey will consist of several
activities: I) Physical facilitieswhere wastes are generated,accumulated,
stored, treated, recycled, processed or dlsoosed will be:i_'_,valuated;2)
Management and operations personnel involved in these _.,¢&.,ty_ttes will be
interviewed; and 3) Documents pertainingto wastes wil.l....t)'e'"_v_i@wed.Based
on these activities, the potential for releases 'ch_.t::;mli_con"_&'_inatethe
environment will be evaluated. ."."',:_!! "'_

ORGDP generatesa Variety of solid wastes, with a,],1,wastei_._,.cur'r'entlyqenerated
originating from maintenance, laboratory, '.'.(N_c,_:n.taml_,_tion,water and
wastewater treatment facilities and incineh._t._:O_"..Qrocessessince all

production facilities have been shut down,,:CiT':_,Gene'_t'in'g."facilitlesproducing
solid wastes that will be evaluated inc!udet'N_,.,foll'_/ing:

e Laboratory FacilitiesK-703, K-_OO4,".R,.IOO6v,,I(-I023,K-IO2A, K-1405, K-- _
1407 K-1413. "._'",""..'",.

' {',.,. , ".;",, ".,. ',,
' 't " ', •

e Maintenance Facilities K,_7,96'_-T_ZOt'S_:.K-I.040,K-I052, K-lOgS, K-IO98-
E,F,G, K-1401, and K-1414.,., "",".

, ',,

e Water and Wastewater Tre'a.t;me_,_,.Facilitles& Utilities K-701, K-710, K-

715, K-892, K-896. ".."..._""
'. , ,

(' .,

Personnel from di.vis'i'O_)Swi.t_hwaste management responsibilities will be
interviewed in .Or.dert_.i'g,i._e"adetailed understandingof waste management
practices. Tb.i$.'"ino,l..udes"1_e'rsonnelwith line operations responsibilitiesand
those respons"i.l_-l.e_..for..'.theoverall administration ofORGDP environmental

programs...._/L."...'L.."'i.'""
', "4,' .'

.'.," i : ". ,"

Waste t'r_a.tmgn_,.,ste'rage,and disposal facilitiesto be evaluated includethe
fo I Towing'. ....'

e'.i W@ste Accumulation Areas K-1225, K-IOO4-L, K-lO06, K-lO30, K-1401, K-
'.",1420, K-310-2, K-310-3, and K-305-5.

', ,

e TSCA IncineratorK-1435.

e Storage Areas K-1425, K-1420-A, K-1413, K-1417, K-1407-B, K-1407-C,K-
I025-C, K-1035-A,K-30G1V23A,K-305 V 19 & 19B, K-306-I, K-770.

e Treatment FacilitiesK-1413, K-1419, K-1407-H.

e LandfillsK-1070 _
E
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Various buildings and areas housing inactive processesand exoeriments (GCEP,
AVILIS)and supportingfacilities for the inactiveprocesses to be evaluated
for the presenceof n_aterialsthat will need treatment, storage,and disposal
_nclude the following:

, ProcessBuildings: K-25, K-27, K-2g, K-31, K-37

, Switchyards, K-709, K-732, K-742, K-Tg2 & Associated Facilities

e ExperimentalAreas: K-I037,K-I052, K-1200,K-1210, K-1220

Several areas of particular concern regarding waste management have been
identifiedat ORGDP and will be evaluatedduring the Survey, Among these are
the following: Inactive process and experimental facllities.,_andassociated
support facilities may contain large quantities of mate_;(!alsrequirinq

decontamlnatlon and/or disposalln. This includes cor_:_m,_rl;atedprocessequipment, PCB and non-PCB oils electrical " " 'equipment,,.,anC'_raul ic oiIs
and freons in process equipment, Decontaminationof ._oce:Sseqd_bment could
.taxthe capacity of the K-1420 decontaminationfacil,J;li_,l_ in tu_-ngenerate
large quantitlesof mixed wastes requiringdisposal si'{_i_,I:_ currentlyare
not avaifable.... ':_,. '.:'_

Studies conducted by ORGDP have shown thw! tJ.i,,_]_rLe_and drainage linest " .. J •, '.i ,

associatedwith several hazardouswaste tanr('s,!!_re_Hk_.n(I,

The K 1435 Incinerator will be servln_,,_I_!_'!_e_as a commerclal disposal
facility for several DOE facilitie_ii,....for"_iC_be.....1'_Ineration of radioactivelY
contaminatedhazardousand PCB was_s._:i'i';_hu'_!-,_hewaste management facillties
and procedures associated with':,_'heT_.,A,I_cinerator will be evaluated,
Operation of the TSCA Incinen_l_r.ii_ili_-1a_rate large quantities of a mixed
waste ash, which will requine/on_].._.r_i,_.toragesince disposalsites for mixed
wastes currently do not exl.si:.'"Ha_clli_gfacilities for the Incineratorash
wilI be evaluated. '...'"..'..._...

• ,
*. '.

The ORGDP has been uLsedto proces'scontaminatedY-12 wastewaters, Treatment
facilitiesand proCedu're'$,wil..Tbeevaluated'ForY-12 wastes and wastewaters,

ORGDP has als(i",i'(Je.ni:.ifie(_:...a'number of Solid Waste Management Units (SWMUs)
which will requ._'_:."ev_TI_ations.Cleanups of these SWMUs if required could
generate.l.ar_g_qO_nti._:',ie'sof mixed wastes requiringdisposaloptions,

The sol_i"wa_._,e.._,u.rveywill be coordinatedwith the CERCLA Survey to identify
pas__nd pfesen_"waste management practices that may result in releases of
C_n,,_:'am:il_antS..'_(_th_ environment; the radiation Survey to identify problems
_i'.'Ch...Wastescontaining radioactiveconstituents; the surface water/drinking
wa'_e'_iSurveysince some aqueous process wastes are handled as solid wastes,
and water and wastewater treatment produce solid wastes; the air Survey to
identiey any solid wastes produced by ai'"pollutioncontrol devices; the TSCA
Survey to i_.ntifyany problems with PCB wastes and undergroundstorage tanks
for hazardoussubstances;and the hydrogeologicaland soil Surveysto identify
groundwater and soil contaminationresulting from the accumulation, storage,
treatn_ntand disposal of solid wastes.
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6.2 Records Requlred

Files will be reviewed as part of the Survey, including documents not yet
reviewed or received (e.q., classified documents, individual files, documents
not"yet identified). Specific documents and files_to be reviewed as part of
the Survey include, but will.net be limited to, the following'

e Part A and Part B Applicationand associatedNODs.

e Underqround tank storage notification and associated records, and studies.

e Audit and/or inspection records (state, local, and federal DOE and
ORGDP).

e Groundwatermonitoring,sampling,and analyticaldocumentation.
.:;;.:

e Release notification and/or occurrence records. .."..

e Biannual Hazardous Waste Generation Report, Annu/_l.Reportof' Hazardous
Waste activities. " ' ' ""

'.. P.
js,,.° ",

e Waste inventorydocumentation ' ' '•o • . ,
. i . ',..

• .. 'il .', . ,.

e Solid Waste ManagementUnit Studiesan(_:'Bocur_nts,i"::"
, Enforcementaction documents. ' . '

#"_.. ..,,wl)

. . o, • .

¢' °,. '° °p°

e Co,'respondencewith regulator_.ageh_leS-.'Onsolid waste.

e Records dealing with the _se/be"cycti._gof wastes.
•,. " *: •. ",.

e Training records. ', ' ....' "
. '., _.

• ,

_i ' "'

, . ,
" .' t '. ,"

, r" , '" *• i)"

J •

' .° ° • " .""r'" .'J'

• , ,
, , .

.,

• r'.r ".

• °, ,

• . °b

,. I I .,
°.
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7.0 TOXIC SUBSTANCES

7.1 Issue Identification

The toxic substances Survey will review the use, handling, storage, and
disposal of polychlorinatedbiphenyls (PCBs),asbestos, pesticides, and other
hazardous substances used on the ORGDP site° The control, tracking, and
management of toxic substances will be evaluated through interviews with
appropriateplant personnel,tours of plant facilities,as well as a review of
documents such as purchase and usage records. The primary objective will be
to assess the potentialfor releasingthese materials to the environment.

The Survey will assess inventory control of PCB-contalning and PCB-
contaminatedelectrical,lubrication,and hydraulicequipment utilized at the

plant. The condition of this equipment, its potential for 14_kage, and the
quantity of PCB fluids contained wlll be considered. Obsple_e, stored, or
used PCB equipment will be inspected,for proper contaihm4!'{_c",andadequate
storage protection. Handling, removal, and dlsposj-1,..pra_l:,iTa.eswill be
reviewed for current and previous inventories to e.$t'a'b',l:i_shtlii:'methodof
disposal and location of disposal sites. Conforl_d_cli_O TSCA reporting
regulationsfor PCB transformersand spllls will be eva,l_ed;L;:_'Inaddition,a
review of any PCB spills and cleanupsat the plan_:TwlllBe{"c.onducted.

'. mp .._. _%. ..,n,

The use of asbestos in the plant will be dlH;.erml'.iLi([i,,_:.proceduresconcerned
with its removal, handllng, monitoring, )_n),,.dlsp,_salwlll be reviewed to
dentlfy any potential pathways of envITr_nm@))al_ntamlnatlon. Thls wlll
nclude its use as constructionmat,erl'&1;i_(66r;:iheatinsulation, in cooling
towers (eog.,Munter's Fill), and oth_',:ml_cilla_ie'oususes. Some areas where
friable asbestos has been removec_:'_)r"l.l_s,rem(wal Is planned will be visited.
These sites include K-I004, K-IO06_'".](-IIOI,'K-1501, K-25 (303), and others
that may be identifiedduring _h'e'Suavely..."

. . • . "..... ...._( •

Many pesticides are used at.t.heORGDP. The purchase records, application
procedures and frequency, per)onnel..i:raining,storage and disposal practices,
as well as monitorincl..programWI]'I,be reviewed to determine the potential for
environmentalcontamlnjtion. . "

> , ,/.
Hazardous substa.n_esare'_s(d"andstored throughoutthe plant. ORGDP utilizes
bulk chemical':i_db_Ik fu01 storage areas for many of these materials. A
major sitefor'_lie._)ca.)'S:'storedin bulk quantities is the K-1420 building and
area. Somi_.-e_fthe.l'arge'rstorage tanks containinghazardousmaterials include
hydroch!o4YIc,:acid(I(-1392-Q,K-1401, K-1409),trichloroethane(K-1401, K-1404),
nitric ac._d(R_14,80),sulfuric acid (K-894, K-1407-A K-1'501),fuel oll (K-
897,AZto P),i'.c.hl()v'ine(K-802),plating solution (K-142_)),and sodium hydroxide
CK_,,I_O))iIn._addition,many chemicals are stored in moderate quantities in
the.A.reasin which they are used. Typically, these are stored in quantities
of 5El:gallons or less. The management and handling of these and other
dange'ro'_smaterials to preventor minimize releasesto the environment will be
evaluated.
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7. Z Record_ Requtred

As part of the Survey, files will be reviewed including documents not
previously receivedor reviewed (e.g.,classifieddocuments, individualfiles,
documents not previously identified), Specific documents and files to be
reviewed as part of the Survey include_ but will not be limited to, the
following:

• Toxic substanceslabelingand trackingsystem.

e Proceduresfor handling,control, and management of toxic substances.

• Inventory of toxic substances and purchasing records of chemical
substances.

,'_
! p

• PCB annual inventorydocuments (1978 to 1986)... :"..
' '-,. t

• Inventoryof current PCB-contaminatedelectricalequity,nt.'..i'..,

e Records of inspectionsof PCB transformers(1981_(m.l}_.,sen.t),
• '".," p' ",,., .. e,m

• PCB handling,sto_age,and disposalprocedure'S.,."-i"_,
f E

• Correspondence_i'_hfire departmenton,.PCBtra:n;Sf_r_ers.

• Locationsof buildings containingaibes.to.$,_,._nc_di_gusage.

e Asbestos disposal records, i.nc_d,lng'._m.etho'dand _ocatlon of disposal

e Asbestos handling, remO_val,-O_5_.osalprocedures, and environmental
monitoring. ,i". " ":-"...._'.*.,:. ",

• , , ,,

• Records of asbestos us s equi me t nd su•,rB pi_o'ces p n a pport facilities
includingthe steam plant. " .i.

,.

e Pesticide .t_ain_i_g,,.,_i'ndling,,storage, disposal records, and

environmen.ta.TmonitO_._',

e Standard.oPe_tin.q.D'rocedures. for pesticides.

e Speo.ial._roced{iresinvolving handling, storage, use and dlsnosal of *

chlo_o4]-uor_@]kanes(freons) and chloroorganicsolvents.

t ,, O_lierrec,_rdsas determinedon-si_e.
• .

.. "i

m

m
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8.0 _DIATI_

8.1 Issue l_ntlflcat1_

Radlologlcal issues to be addressed during the Environmental Survey will
center around the alr, soil, surface water, and groundwater media. Each of
the above mentioned media will be evaluated for radiation concerns by
collecting background information and data (including ambient data),
identifying existing and decommissioned radiation pollution sources and
associated controls, and finally by reviewing envlronmental monitoring
programsdesigned to gather data on identifiedpollutlonsources.

The Survey will also evaluaterad-wastemanagement practices,direct radiation
exposure issues, dose assessment methodologles, and radlockImistryquality
assurance programs for environmental monitoring data. Revi(_.of rad-waste
programs including management practices for low-level,._:'_)-a_l_uranlc,rad-
hazardous(mixed),and adherenceto ORGDP procedureswi1.1,,be"a_'_J.Jorfocus of
the radiation portion of the Survey. A more detal.7;e(l'_Iscus'I)_Dnof this
subject Is provided in Section 6.0 of the work Di1_n...'_YThera'diologlcal
evaluations will be closely coordinated wlth the ot_.'_'_(fallsts on the
Survey team .">-. . . '.iL!,.'

.-,..o, ,.,.,

Because radiationissuescut across all medi, eva'iii_i_._e_'iCurlngthe Survey,the
attached dally agenda has been organized l_iC'&nal)t_imDt"tooverlap the other
specialists' activities when they ar_,:e_ai'_in_._adlatlon issues. Some
inefflclenclesare to be expected as a _I_j_'_;_,.i_hlsdual coverage approach,
however, every effort has been made'lo m_mi'z'_ui_lication. To improve the
effectivenessof radiationevalua1_l,¢ns';_'i,l(r.'_.Fr_nciswlll rely heavily on the
expertise and assistanceof varlo'usC,QRGBp,.(}ePsonnelfor accomplishingSurvey
objectivesand pointing out wh_re W._,pla'_'inefficienciesexist. D1scusslons
with operating and supervi_orY,lO.er_o_"lwlll also be utilized to provide
needed information critica_.f.orcOm_lei_eevaluation. Reports, records, and

• other data associated with Con.t,inu_J_s,intermittent, and any accidental or
unscheduledreleases _hould be rea(lilyaccessiblefor review.

8.Z RecordsRequited.__ i:,,,"'i
Files will be:revl,e'weda_-"'partof the Survey, including documents not yet
reviewed or rece1@ied(_),, classifieddocuments individual files, documents
not yet !cI_nX:ifie(_)_..i$_ecificdocuments and fl_es to be reviewed as part of
the Sur.v_,y"in_:]ude,b_twill not be limltedto, the following:

e . _Ra_iatf_o.n_-re1'atedambient alr quality information.

_'. Backgroun'dradiationdata for soil, surfacewater, and groundwater., ,

,

e 'Inventoriesof air, soil, surface water, and groundwater radionuclide
rqlease points and quantities.

e Vegetation radionuclidemonitoring data.

e Unscheduledor accidentalrelease reports.
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m Radioanalytical quality assurance programs and procedures.

o Dose assessment methodologies, including assumptions, calculations,
reporting, etc.

o Building plot plans with process and equipn,entlocations.
_

e Description of radiation monitoring equipment practices and procedures
(e.g., calibration, maintenance, etc.).

• Reports or recommendations for upgrading radiation monitoring system,s.

• Reports priorltizing new radiation monitorinq installations.

• Off-site and on-site radionuclide sampling point criter._.a".,:\
",,q ,.

• NESHAPS/DOE Subpart H 61.90-61.98 reports..,,, .
, ". , ,,

• ¢,,. • .. .,

• Information regarding employee radiatiloneXR_.SuIL_k..dat__

.v• Historical rad-waste disposal acti ity _gS an_l:.,locations.,, ° ". ,

• State, County and local radi.....•ati__.C._.i..,.iL_i........i,.i.i,.,;' . '
. .. , . .

'j '.. %

. , . .. '.° - , ,
¢ .. . •-.

.. ,.

°%

". lp,.
¢ . •

• w '. • .

• °
o, s' •

• . -.. .. °..'

• ', "s.'"'.'"' -• °,
." ' L

'i ° .' "

.. °

, q'. ,
'
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9.0 QUALITYASSURANCE

9.1 Issue Identification

The quality assurance phase of the EnvironmentalSurvey will be primarily an
evaluation of the sampling and analytical capabilities at the ORGDP. The
objective will be to review"and verify the quality assurance procedures for

_ obtainingprocess effluent and environmentalsamples, performing the analyses
to measure the concentratlonof pollutants,and the handlingand reportingof
the data, All aspects of the quality assurance program relating to
environmental management of the Oak Ridge plant will be reviewed including:
operatortraining;equipmentand instrumentcalibration/maintenance;precision
and accuracy evaluation; blank, split, and spiked sample analyses; sample
handling and chain-of-custody procedures; data reduction add validation;
data reportingand documentation; as well as the review of c_Jculatlonsand
logbooks. ,-....,,..,.

•_..._:_ _

The procedures used for sampling and analysis will beC_')1_nito_d.,to ensure
proper implementation and conformance with accepted,::'_eac_ces."Tf_equality
assuranceprogram will be reviewed for the sampling ahd_'-¢n_i_!_,t!c.alactivities,
and also for any internal quality assurance audl,tsthatiCc_f_ave"_t_eenconducted.
Furthermore, the interlaboratorytest programs,_i!'l__1_,Iclp_'.edin by the ORGDP
laboratories, as administered by the DOE's Eb.vl:r_m_erftalMeasurements
Laboratory and the Environmental Protectlod.!!_,Agen:_!_i:w_l_)be evaluated. The
quality assurance procedures of any off-s_litesaa_l;llingand/or analytlcal
laboratoriesutillzedby the plant will,_iIiSe_be_,vl_edin thls Envlronmental
Survey. ,,.,;:_,,.%_-_.,i::ii,:,.i_:,

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

9.2 RecordsRequ! ,d
.,, . .. . ". ,

Part of the Survey will consist_f_';_,,"_evfewof pertinent files. This will
include documents not pre_,i'eu,siy,:.TY'evi_w_dor received, such as classified
documents (if any), individ_a.lf-iles,and documents which have not been
identifiedat this time. Some"s,Deci"f_cdocuments and files to be reviewed in
this phase of the Sur_veyinclude,._utwill not be limitedto, the following:

. %. ._.

, Environmenta.lil;_amPiil:r_g.,,'_n'danalysis quality assurance programs of the
Analytical,,Ch'em_;stry"_hd"EnvlronmentalManagementDepartments.

-. ,.' o*.

e Quali,ty,.ass_ralnc_'",auditsof the analytical laboratories and sampling
program., ,,.,.,-,,•...

,. ¢" .. .

e A,naly,_l.c_+T'.ah_sampling proceduresmanuals.
.' .

s,"L:"'DQE:an_ E_A-qualityassurance resultsof performanceevaluation samples.
. ..
, .

. - .

e .(_ualityassurancereports for the ORGDP Analytical ChemistryDepartment.
• ,

e Training policy and records for the sample collection and analytical
laboratorypersonnel.

Maintenance and calibration records for the analytical laboratory and

sampling instruments/equipment.

• Laboratorynotebooks, data reportingforms, and sampling logbooks.
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I0.0 INACTIVEWASTE SITES/RELEASES(CERCLA)

I0.I Issue Identlflcatlon

The Survey will attempt to identifyenvironmentalproblems and potentialrisks
associated with the historical handling, storage and dlsDosal of hazardous
substances at ORGDP. This aspect of the Survey will be coordinatedwith the
RCRA and hydrogeologyteam members• The Survey will focus on currant and
future risks relatedto the following"

e Past land disposal practices (on and off-site);

e Past spills/releases from tanks, pipes, pits, trenches;

• Potentialfor future spills/releases;and ,._
I,.*i

, I.D_

e On-going remedialaction program "';"_"k.
"'_ .

,-,'.. . ,.

_acilitles that have handled or are currentlyhandlin!_i'.,fiardous,'_:mixedand

low-level radioactivesubstancesat ORGDP will be ev_.1Oated_'a.,

The followingareas identifiedin ORGDP documen_S',]'._.]l6eii_valuated:

Visit: K-1407 WAG . '....
- K-1407-A Neut. )_it "'" '"_' "'_:"

- K-1407-B HoldingPond (+ K-1419 S1_u(ige"F,'._x.F_.)
K-IO70-BClassif. Burial Ground "_.:::.;",";'_,,

- K-1700 Creek L"-. .,._,.,' '
- K-1407-C RetentionBasin &:_'oii".i"'-."".",.

- K-IO70-C,DClassified Buria'l:G.T.ound.,.,"
- K-1413 Trot Fac ,.-• • *. ',. .. ",'. ",.,

- K-1232 Trot.Fac. .-.. .,,.,.,..,,.
- K-25 StorageAreas ,.,, ,.
- K-1417 Soil ..., ...

- K-1064GPeninsula,Storage...&.Burn Area
- K-770 Scrap M_l Yard ..
- K-1085 Fir,e_iouse..Burn..Ar_ea
K-1070-F,.Cdntract/_r,"_"B(JrlalGround

- K-IO70-'A;.'BCo_,_tanl,,B'urialGround
- K-901A Hbl'dJlig.P_fyd
- K-,!POTJB Hb]d.lngPond
- ,K-I5IS,Lagooi_.'
- K-72_-PCB.:_torage

* LK-1420.0ilStorage & Decon.
• " • K-1421./.(ncinerator

-K-1099 Quarry
•'_-K-IOTO-G Burial Ground
-K-1410 Ni. Plat. Fac.
-'K-1515F Land Trot.

The status of activities undertaken pursuant to DOE Order 54B0.14will be
assessed. Recordsof past off-site disposal from ORGDP will be reviewed. -
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Sites that have undergone or are undergoing remediation will be addressed.
Recordsand analyticaldata in support of the site cleanup willbe reviewed.
Also, inactive tanks or containers that may haveheld hazardous substances
will be identified and their status assessed• Former storage areas and
staginglocationswill be included in this effort• The team will also want to
review the environmentalrecordspertaining to the past management, disposal
(on-slteand off-slte),clean-up,and regulatorycompliance.

I

Contacts for this portion of the Survey will include personnel from
Environmental Management and Nuclear Material Control and Accountabilityin
the Health, Safety, and Environmental Affairs Department and the Chemical
Operationpersonnelin the Fabricationand MaintenanceDepartment.

10.2 Records RL,qutred .'_

Files will be reviewed as part of the Survey, includinq-<io:_ments not yet
reviewed or received (e.g., classified documents, indlvtdu_T_.f_.l_s, documents
not yet identified). Specific documents and files to .b_!'_evieWed,.•aspart of
the Survey include, but will not be limitedto, the f.o'l!l'6wing:"',

'........,.'_..,.

o Past waste managementplans. ..,,,."" "" """
..!:,-._'..

• SOPs regarding management of hazardous s'ubstances,"disposal area and
storage areas. ,.,.. ".,_,T:_I_,"""•>

•.,.. ' ' , o

• Hazardous substancesinventories•,: ,..."_'..:• ",
', 41"I. :'_"'_ 8"::_" .

,_",._'_<IF',....."'":_,"

• Listing of areas used for h_za_sus"$1ubstancesstorage, receiving and
shipping,and disposal• :_i"'"..'"",".'i'..':_:

• Historical files on past':iO_,ra_,'i'oln_and processes, substances used, and
methods of handlingan(f'-dis1_O_l_:..".'"

• Files on past off-sitewas._e,handling and disposal.
• ",', , ,

• Records of faclli.t.'y..expan.s.ionand building rubble disposal• ./, . , ,J .., _ , . ,

., ,.' ,. i_. ,' ,"

• Descripti,on,s'"at_dN6_f_i'cationsof inactive waste sites and potential
i f ,' . 'I"

areas of _cm.1;_,Tna_ion•
.. ....,./'...,..,.,

• Desc_.+b'tion_"-a.Tlwaste management facilities, including burial tanks
an_i'str.u'_i:ures"i'exlstingand removed).

• ,".il_istorilC.alaerialand surface photographsof the facility•
• ,, .

"" "'1"nterviewfiles" for the draft Phase I InstallationAssessmentreportO , '. . •

• Fi_es pertainingto any radiometric_urveysof the site grounds.

• Documents pertaining to past, current, and proposed remedial actions
(e,g.,C-400 Area TCE) at ORGDP.

e Environmental records pertaining to past facility responsesto hazardous
substancespills and releases.
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APPENDIX D

CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

ACD Analytical Chemistry Department
ACM asbestos-contai ni ng m ateri al
AI-CERA Asbestos Hazard Emergency Response Act
AIRDOS Estimation of radiation dose caused by airborne radionuclides in areas

surrounding nuclear facilities
AI aluminum

AL Alabama ;:\
ALARA as low as reasonably achievable '

,, ..... ,;_ ,,
AnaLIS Analytical Laboratory In_Jrmation System ..... ,

'4..,,= ..

APHA American Public Health Association ., "_.., , ,.'.,,
," , '¢ =$AQCR Air Quality Control Region . ,. , : .

AR Arkansas '" +" ." _'
•,. ,..,',,..,..

As arsenic ,.,. .. ,,.,
ASTM American Society for Testing and Materiil_. "" • ,.

'. 0 '_,. %. '=

avg. average '., .. . • ,,

AVLIS Atomic Vapor Laser Isotope Separation Pr_$_, """ _'._

Be Beryllium .... , ,,.'
. #,.=, :

Bldg(s) building(s) "'"+ "'".ii"-..... ' .... ;'
BMP Best Management Practic_ '_.,

Btu British thermal un,it '.. ,"'. ".'",.
o" ' ' ' ',. . ;", °', ',l,"

, • ' kl ° . , l, .. -,

°C degrees eel s=+s(or Cer_Dgr,ade.)"
1_C; C-11 Carbon, Mass N_mbe_'.l_..

CERCLA Comprehensive E'n_r,on'm'_ntal Response, Compensation and Liability Act
CFR Cod_.qf Federal ReguJ:_tions

CG Cpn¢_m+zation G_le
CH_ ..ro,°thane "+, ,,' .,"
Ci .".,_urie(s) "' ""' "'
ClP ': '+:,.Ca_de [mp'rovement Plan
CI ..... + "' +ich1'ori(;l_,'.,:'

cm 'i'."'" ", ' +e_'tt'.m+ter(s)
' _. • .CN ' . , .+ cyaMide

CNF -" .... ,. _ntral Neutralization Facility
,,- • p

CO .,' + '., ' "".,. carbon monoxide
CO_: .:'" ' ' "'...+'' carbon dioxide
COD, ",.,+i.'" Chemical Oxygen Demand
Cr (OHIO'. ';, Chromium Hydroxide-Trivalent
CUP .,., Cascade Upgrade Plan
CY CalendarYear

D-38 Uranium containinghigherconcentrationsof 238U than found innature
DEC Derived Concentration Guide
D&D decontamination and decommissioning
DL Discharge Llm_t
DOE U,S. Department of Energy
DOT U.S. Department of Transportation
DOT CL Department of Transportation Classification
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ORE Destruction Removal Efficiency
DRP Destruction Removal Plan

E east

EDTA Ethylenediamine tetra-acetric acid (or its salts)
e.g. (exempli gratia) for example
elev. elevation
ENE east-northeast

Engng Engineering
EP Extraction Procedure Toxicity 40 CFR 261.24
EPA US. Environmental Protection Agency
ESE east-southeast ..:
et al. (et alii, aliae, or alia) and others : ;:,.

°F degree(s) Fahrenheit "'" ' ",
FAA Federal Aviation Administration ' _". . •
Fe iron ' , • "_" _ .

FIFRA Federal Insecticide, Fungicide, and RodenticideA_". .... "'.,,,,
FMPC Feed Materials Production Center .'":.. .'
FRP Fiberglass Reinforced Plastic ' _''" " • '"
ft foot; feet " "" ' '""" ".. ""

_3 cubic feet ,;..,_ ' -i",,::i,""..L":" '";
FUSRAP Formerly Utilized Sites Remed_al.Ac_oh, pro_t;_htn
FY Fiscal Year ' ,,: :"-,'-_:_-,.. '

', • , ... ..,. _d )o," % ',, ", '

GA Georgia
gal gallon(s) : "' ,. ' ' * '"
GDP Gaseous D_ffu'_o_,l_ta_t-., '-,. " "'
GHV Gross Heating, Va'lu,e,_i_. _..' .i"',

GLP GoodLabortO Practic#(s)'
GMP Good Management Pra_ce(s). , '%

gpd gallon(s) per day .. '.,
gpm gall_n(s) per minute"

.' p ', ,

3Hi H-3 .. '.._Htium ".,"'.,."','."'"
ha , , h.ec_are(s)'"..'"

NEPA •""',flig'h E.:ffi'.(iencyParticulate Air
HF . ,,. ,l_y¢ir_gen fluoride' hydrofluoric acid, '_ . f

HQ , .: ., .' Headquarters
hr -....'., .,hour(s)-j

H-T " "' ' i"'.. " "Tritiated Hydrogen Gas
HTO,.",.'" , . Tritiatecl Water

q ' "w"

• "', v ."i.,"

I . ,: Interstate
ICRP ' International Commission on Radiological Protection• ,

ie. • (id est) that is

lHD Industrial Hygiene Department
in. inch(es)
inc, Incorporated
Is. Island

IWS ion0z_ng wet scrubber

kg kilogram(s)
km kilometer(s)
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KY Kentucky

I liter(s) ,
Ib pound(s)
LLW low-level radioactive waste '
LSA Low Specific Activity

m meter(s)
Max. Maximum
MED Manhattan Engineering District
uCi microcurie(s)
uCi/g microcurie(s) per gram "_
mCi millicurie(s) :"......... :...
ug microgram(s) '=;,..
mg milligram(s) , """,."."..,
Mgal Million gallons .,_','"'" "! ;!i "::'"

. ,' 4" p ,

mgd million gallons per day ",.",...:i_-
,. #' '.mi mile(s)

o,,.o °,:; '.l

ml milliliter(s) ,.i ;.. ,,. '-. ,
mm millimeter(s) .,-,. ':,_, "'"
MMES Martin Marietta Energy Systems, Irked, '-....",-: ,."" .,,'"

MO Missouri ,_;_,_... ..,
mrem millirem .... ::-._.,.... ,_., ,,

mrem/yr milli rem per year (10-] roe,t_tgel_quWalentm_ n,year)
MS Mississippi '_"', "::."', '"_':'

_, ;_'t ", %°

MSDS Material Safety Data ¢_t '.._'-, ".. :,
,

• % %, '% °o
'_• '' "% "', "e"

N north; nitrogen '.. .. ,., .,.
• . %,. , '. ,=

N2 nitrogen gas,.... ._..,. .... • .,
NA not analyzed; nOt._lppl.Lcable

NBS National Bureauof°Standa'rdsn.c. nochange
NC North.C&rolina ...

NCRP ...N_tional:_eun_l'fi_n Radiation Protection and Measurements
ND '..6o date "",:'i".."'
NE ". ':,.nc_tHeasl; ":'"

"" .'Na{ional.Emission Standards for Hazardous Air PollutantsNESHAPS
NMHC .." ,", Nell. :,;',_:thaneHydrocarbons

" 'NNE . ," • no ,northeast
• , ", ..' ._'

NNW . - .-- "'.:_north-northwest• p
, ,.. .,

NO ..' '. "',. nitric oxide
-,. '.

NO., ' "','"'" ' '..' number(s)

NO2 , .,,"i.'" nltroge,_ dioxide
NOS '". ';. Not Otherwise Specified

,.

NOx ., n_trogen oxides
NPDES National Pollutant Discharge Elimination System
NRC US Nuclear Regulatory Commission
N RHC nonreactive hydrocarbons
NW northwest

O&G oil and grease
03 ozone
ORGDP Oak Ridge Gaseous Diffusion Plant
ORM-A Other Regulated Material (e,g., _rritant)
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ORM-B Other Regulated Material (e,g., corrosive)

ORM-C Other Regulated Material (e,g,, 49 CFR 177,101 Listing)
ORM-E Other Regulated Material (eg., hazardous wastes)
ORNL Oak Ridge National Laboratory
ORO Oak Ridge Operations Office
ORR Oak Ridge Reservation

Pb lead

PCB polychlorinated bi phenyl Cs)
pCi picocurie(s)
PCS piece(s)
PGDP Paducah Gaseous Diffusion Plant ._"

pH negative logarithm of the hydrogen ion concentration .. '':_'
PM10 particulate matter 10 microns or less in diameter '=-,< '" ",

ppb part(s) per billion ..... .. ,.', 'd. _,

ppm part(s) per million ': '"" :, ' ';,
PUEC Portsmouth Uranium Enrichment Complex ,:'
PVC polyvinyl chlonde '-,.'.,,' ,.i,"_ ......,

QA Quality Assurance '. '. .. ".. ',"
qc Quality Control .-. '-. ,,_f',,'". _:.

% '". ". 'i"

RCFLA Resource Conservation and Re_ve_'_ _'.,, .,,'
RCW recirculatingcoolingwat_. ' "'_-. "
Res, residual ,:,_, ':iiiiii,.' ' ..;'

RFI RCRA Facility Investi .n '._:", "'._',
RFP Request for Proposal • _",., "..'",.. o.. , o

RMI RMI Extrusion Plaint "- ",i"."., "
• 4i,. _"6 'Jml 1%, , ', ',. ',%,

",. "_

S second(s) " '"
S south "'""" _"'' °%

S&A Sampling and Anal_j;J,

SARA Sqpe?{u_.,d Amend{nents and Reauthorization Act of 1986
SC .S_th Car._i na,;i.,-'"
SCC ."...secq_d a ry'_o1_6u sti on chamber

_' f " " "o'.

SDM ': ",.,Sta_:Jard,Dev0atlon of the Mean
sE ,. "
sec '-,':
SFMP '. '.... ,. (remote) Surplus Facilities Management Program
S02 ... .." ,," ..'_elfur dioxide

S04 ...".'.-. " "-i'",. sulfate
SOP,. ,:' .,' ," .,:' standard operating procedure(s)
SPCC". ", ' ." Spill Prevention, Control and Countermeasures
sq. mi. ".':. squaremlle(s)
SSE ,., south-sou theast
STP Sewage Treatment Plant
SSW south-southwest
SW southwest

-

SWMU Solid Waste Management Unit

T-1,2DCene Trans- 1,2 dichloroethylene
99Tc; Tc-99 technetium.g9

TCDD tet rac hl prod iben zo-p-d ioxi n
TEE tri chloroethyl ene
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TCLP toxicity characteristics leaching procedure
TDS Total Dissolved Solids
TDHE Tennessee Department of Health and Environment
THC total hydrocarbons
TICH total identifiable chlorinated hydrocarbons
TLD thermol umi nescent dosimetry
TN Tennessee

TOC total organic carbon
TON Threshold Odor Number
TRC Total Residual Chlorine
TRU transuranic
TStA Toxic Substances Control Act ,'_
TSP total suspended particul,ates ::_'_

'',_

TSS total suspended solids ,'.... ,=.,. ,
TTLC Toxic Threshold Limit Concentration .,

,, ..t _. '_ %° ,,,

TTO Total Toxic Organics ,,</" "!7! ,.;'
TVA Tennessee Valley Authority "., .,.*" ,:" _'

,.,. ,,..,.. ,',,!_:,.,,
23sU; U-235 uranium-235 ."'_"-, '_::'.,

• • , "u °238U; U-238 uranium-238 ,'-...

UCEND UnionCarbide Corporation Nucleal;,_ivisio_:_r.,!j .,'". :::.

UNK Unknown .......... ,:_:=:_ "_,:"
U S, United States _: _."_:_ : i::;,
UST underground storage tanl_i:i:_:, ';:i_'_..

;_o, ";.i%, .,..,.• " , ,, % '° _s

VA Virginia , '. ". '"% %, "; ,

VOC Volatile Organic (:'6__'d;:'.., "''/
• '-. _, o J, °,. ",

W west ':"'"' "" "':i'"_ "".. ,, ", '°%

WAA Waste Acc um uIat{0r_.Are_s)

WAG Waste. Area Grou pi/_g_:,
WNW west'_'ni0c_.hwest ...
WSW W_t-so'_hwest,'",.,'"

' i..-' ,''"
, • _ ,

Y-12 ': '., Y- t_Plant ". o_ ,

yd3 .... y='id(s)
yr , i.,-._ y'ear_):,"

' " : .... aJ,pha

.. . .",., beta, ,°

c_ - ,' ",.,.'. sigma
% . ii .... .i.'" percent
' '.. ':. minute(s)

,,

" ," second(s)• ._

--- " aploro×imately
_ grea_er than or equal to
:> greater than
< less than
& and

_2 US GOVERNMENT PRINTIN'G OFFICE: 1989---231-142
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