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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), |p’§ated near Oak
Ridge, Tennessee. The Survey is being conducted by DOE's Office of Environmen‘t;j‘ﬁaie't\y and Health.

The ORGDP Survey is a portion of a larger, comprehensive DOE Environn‘i&ﬁ‘t'alnsdrvey en‘c'c‘;mpassing
all major operating facilities of DOE. The DOE Environmental Surv-ey is one of a sertés of initiatives
announced on September 18, 1985, by Secretary of Energy )ohn S Herrmgtofr to strengthen the
environmental, safety, and health programs and actwmbs wuhn‘w 90‘6 The purpose of the
Environmental Survey is to identify, via a “no-fault” baselme Suzvey of all the Department’s major
operating facilities, environmental problems and areas of envcronmental risk. The identified
problem areas will be prioritized on a Department- w:dg.pasu ‘gln:,order of importance in 1989.

The preliminary findings are subject to ‘rﬁo&fi'c.a‘t‘i\o'ﬁ“ ba;ed on the results of the Sampling and
Analysis (5&A) phase of the Survey. Prehmmary fmdmgs are also subject to modification based on
comments from the Oak Rldge Operations. Offlce (ORO) concerning their technical accuracy. The

modified findings will be tngorpqrated sntqghe Environmental Survey Summary Report.

February 1989
Washington, D.C. .. -
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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.

The Survey is being conducted by an interdisciplinary team of environmental spé.cizélists led and
managed by the Office of Environment, Safety and Health's Office of Envnron?nental Audit.
Individual team components are being supplied by a private contractor., The objectlve of the Survey
is to identify environmental problems and areas of environmental rlsk assodat‘éd with ORGDP. The
Survey covers all environmental media and all areas of enwrommental regu1at|on it 1s being
performed in accordance with the DOE Environmental Survey Manual Tms phase of the Survey
involves the review of existing site environmental data, obser‘vat:ons of the operations carried on at

ORGDP, and interviews with site personnel. .o «,;4 S

>
R
‘e

The Survey team developed a Sampling and Analys»s Ptan o asswt in further assessing certain of the
environmental problems identified durmg |ts Qn-SIté acxlvmes The Sampling and Analysis Plan will
be executed by Idaho National Engmeermg Labcratory (|NEL) When completed, the results will be
incorporated into the ORGDP Survey fmdmg§ f_or iRclusion into the Environmental Survey Summary

[

Report.

Site Description

ORGDP 15 one of three DOE fadnlltles which make up the Qak Rndge Reservation (ORR) on federally-
owned land n Réaﬁe and"Anderson Counties, eastern Tennessee. The ORR occupies nearly 36,000
acres;’ wﬁ|le uRGDP Spomon covers 690 hectares (ha) (1,700 acres) in the - vesternmost part of the
reservatlon " About 285 ha (707 acres) (within a »~curity fence) are considered “developed,” with
about 120-mq10r buildings and structures. The remaining 405 ha (1,000 acres) are woodlands, rolling

hills, and open space.

ORGDP was involved in the production of enriched 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 in a shutdown mode. The site remains active in several scientific

missions, including:

ES-1



) Research and development of advanced enrichment methods
) Engineering and computer support studiés

° Anély‘cical laboratory p‘rograms

. State-of-the-art waste treatment facilities

° Toxic Substances Control Act (TSCA) incineration studies

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

concerns were raised.

Summary of Findings

The major preliminary findings of the Envinﬁm.eﬁfé;l Survey of ORGDP are as follows:

.n
.

There are mcwe than 20 areas on -site that are actual or potential sources of soil, surface

water, and groundwater ¢ontamination. The sites, most of which ORGDP is aware of,
range m size from smaH spills to multi-acre landfills. The degree to which the areas have
boen cbaractenzed is highly variable.
Y There"'é\i’gpear to be at least 12 areas on-site where groundwater is contaminated with
o "‘organics, radionuclides, metals, and other centaminants. Concernitrations of some

"w._‘f".contaminants have exceeded drinking water standards.

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

utility of the 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

ES-2
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storage and handling of these wastes on-site and in an increased potential for reiease
of hazardous constituents to the environment.

Overall Conclusions

The Survey found no environmental problems at ORGDP that represent an immediate threat to
human life. The preliminary findings identified at ORGDP by the Survey do indicate that the site has
some potentially significant environmental problems, whict are predominantly a result of past
practices. The most pressing problem facing the site at present is the presence 'of numemus actual
and potential sources oY groundwater contamination on-site, and madequacues in the groundwater
monitoring program which make it difficii* to characterize the nature and extent of contamination.
The environmentai problems descrioed in this report vary in term’s"ef .ﬁﬁeir megr;iitude and risk, and a
complete understanding of the significan.e of some of t-he enwronmental problems identified
requires 4 level of study and characterization that ns bevond‘ the scope of the Survey. Actions
currently ur.‘er way cor planned at the site, partlcularly'ihe groundwater investigation and site

remediation activities, will contribute toward meetmgthls requrrement

R _..

Transmittal and Follow-up of Findings = \

The preliminary findings of the Envrronmentai Survey of the ORGDP were shared with the DOE Oak
Ridge Operations Office CRO) and the srte contractor at the Survey closesut briefing held March 25,
1988. The ORO presented the prehmlr,'rary Survey findings to the Region IV office of the U.S.
Environmental Prote\:tl'on Agency (E‘F‘Z\) and the TDHME on April 25, 1988, and June 8, 1988,
respectively. By July 8, 19‘88 ORO had developed a draft action plan to address the preliminary
Survey fmdmgs A f'mal actlon plan addressing all the Survey findings cited herein will be prepared
by ORO wathin 45 deys aﬁer rece,ving this Preliminary Report. Those problems that involve extended
stud‘i'e{fé’n’q ’rnulti'yeer‘ budget commitments will be the subject of the Environmental Survey

Summary Réport and the DOE-wide prioritization.

Within the bffice of the Assistart 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 will continue to assess the environmental problems through a program of
sysiematic environmental audits that will be initiated toward the conclusion of the DOE

Environmental Survey in 1989.

ES-3



1.0° INTRODUCTION

The purpose of this report is to present the preliminary findings made during the Environmental
Survey conducted March 14 through March 25, 1988, at the U.S. Department of Energy’s (DOE's) Oak
Ridge Gaseous Diffusion Plant (ORGDP) near Oak Ridge, Tennessee. ORGDP is operated for DOE by
Martin Marietta Energy Systems, Inc. Since this is a Preliminary Report, the contents are subject to
revision. Revisicns based on Qak Ridge Operations Office (ORO) review and comments concerning
the technical accuracy, the resuits of the Sampling and Analysis (5&A) phase of the S‘urvey, and other
pertinent information that may be obtained by the Survey team will be mcorpbrated into the
Environmental Survey Summary Report.

The ORGDP Survey is parc of the larger, comprehensive DOE Envuronmental‘:Suwey effort announced
by Secretary John S. Herrington on September 18, 1985. The purpqse of the En\ﬁ'ronmentai Survey is

to identify, via a “no fault” baseline Survey of all the Dn’partm ; 3' ma'jor operating facilities,

existing environmental problems and areas of envsronmmal righ. ::,.The identified problem areas will
be prioritized in 1989 on a Department-wide basigi in oréet of mpértance The prioritization will

enable DOE to more effectively address enwronmenzal problems and allocate the resources

necessary to correct these problems. Because the Survey rs “no fault” and is not an "audit,” it is not
designed to identify specific, isolated. 'mc:deﬁts o{ noncomphance nor to analyze environmental
management practices. Such mcndents and/or management practices are, however, used in the
Survey as a means of sdentnfvmg ex\stmg and pcxermal environmental problems and risk.

The ORGDP Enwronmentaf Survey is. bemg conducted by an interdisciplinary team of environmental
specialists headed and mAnaged by the Office of Environment, Safety and Health's Qffice of
Enwronmental Auds‘c A c.nmplete list of Survey participants and their affiliations is included in

e A, T,

Appendrx A

TheSurvey"team focased on all environmental media, using Federal, state, and local environmental
statutes and regulations, accepted industry practices, and professional judgment to make the
prehmmary fmdmgs inciuded in this report. The team carried out its activities in accordance with the
guidance and protocols in the DOE Environmental Survey Manual. Substantial use of existing
information and of interviews with knowledgeable field office and site contractor personnel
accounted for a large part of the on-site effort. A summary of the site-specific Survey activities is
presented in Appendix B, and the Survey Plan is presented in Appendix C.
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The preliminary Survey findirigs 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 quality assurance. Because the findings vary greatly in

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

management attention and response, they are further divided into four categories within each of
the sections in Chapters 3 and 4.

se oﬁwronmental problems
g.-based on the information

of alternatives. S

., P AN »

Category ll findings encompass one or mpré’o{f"the}p‘ﬂ‘dying situations:

° Multiple or continuing exceed"aﬁtes past or present, of a heaith-based environmental
standard where there is tmmedjate potential for human population exposure, or a one-
time exceedance whe«re'resudual impacts pose an immediate potential for human

‘ot

populatuon ex,ppsure -
® 'E\/rdente that a health based environmental standard may be exceeded, as discussed in
. "j:-. the’ precedmg situation, within the timeframe of the DOE-wide Survey.
o Evidence that the likelihood is high for an unplanned release due to, for example, the
N ',‘<ondition or design of poliution abatement or monitoring equipment or other
management practices.

® Noncompliance with significant regulatory procedures, i.e., those substantive technical
regulatory procedures designed to directly or indirectly minimize or prevent risks, such

as inadequate monitoring or failure to obtain required permits.

I



Category |l findings include those environmental problems where the risk is high but the definition
of risk is broader than in Category I. The information available to the Team Leader is adequate to
identify the probiem 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;
rowever, the need for that response is such that management should not wait for the compietion of
the entire DOE-wide Survey to respond. Unlike Category | findings, a sufficient, near-term response

by the Operations Office may include further characterization prior to any action taken to rectify the
situation.

Category |l findings encompass one or both of the following criteria:

health or the environment.

Category Il findings are those enwronmentahproblems,for which the broadest definition of risk is
used. Asin Category |, the information avallablé to the Team Leader may not be sufficient to fully
characterize the problem. Under this category. the range of alternatives available for response, and
the corresponding t|meframes for responsq, are the greatest. Environmental problems included
within this category wdl typucally requlre lengthy investigation and remediation phases, as weil as
mu. i-year budget commotments These problems will be included in the DOE-wide prioritization
effort to ensure th,at DOE s hmited resources are used effectively.

n general the lever of pollutants or materials that constitute a hazard or potential for hazard are
those Ihat euceed some Federal, state, or local regulations for release of, contamination by, or
exposura Lo such pollutants or materials. However, in some cases, the Survey may determine that the
presence of some nonregulated material is in a concentration that presents a concern for local
populations or the environment that is sufficient to be included as an environmental problem.
Likewise, the presence of regulated materials in concentrations, even though below those
estavblished by regulatory authorities, that nevertheless present a potential for hazard or concern
may be classified as 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.



Conditions that pose or may pose a hazard are generally those which are violations of regulations or
requirements (e.g., improper storage of hazardous chemicals in unsafe tanks). Such conditions
present a potential hazardous threat to human health and the environment and should be identified
as an environmental problem. Additionally, potentially hazardous conditions are those where tre
likelihood of the occurrence of release is high.

The definition of the term “environmental problem” is broad and flexible to alitw. for the wide

differences among the DOE sites and operations. Therefore, a good deal of pfofiissianal judgment

must be applied to the identification of environmental problems.

- m,.

Based on the professional judgment of the ‘{eam Le,ader the findings within categories are arranged
in order of relative sngmflcance Comparmg the relative significance of one finding to another,
either between categorles wuthm a secﬁon or within categories between sections, is neither
appropriate nor valid.. The categonzatton and listing of findings in order of significance within this
report is only the frrst stép m a muitl step iterative process to prioritize DOE's problems.

The next phase of the ORGDP Survey is S&A. The Idaho National Engineering Laboratory (INEL), the
S&A team for ORGDP began taking samples in October 1988. Prior to sampling, an S&A Plan was
prepared by DOE an’d the INEL in accordance with the protocols in the DOE Environmental Survey
Manua‘r 'Fhe S&A Plan is designed to fill existing data gaps or weaknesses. The results generated by
the S&A effdrt are used to assist the Survey team in further defining the existence and extent of

environmental problems and risks identified during the Survey.

It 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 ensure appreoriate and effective application. The information

in this Preliminary Report will assist the ORO in planning these near-term responses.

!

I
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The ORO submitted a draft action plan dated July 8, 1988, in response to the preliminary findings
presented at the conclusion of the on-site Sur\)ey 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.

'
o
g;s;:;‘,

As required in the December 2, 1987, memorandum from the Assistant Secretary fcr Envnronment
Safety and Health to the QOperations Office Manager entitied, Follow- -up_ of ‘Envuronmemal survey

mdmg , the ORO will prepare and submit a final action plan to the Deputy Asstwant Secretary (DAS)

““““
a8

ORGDP Survey will address all the preliminary fmdmgs cited hei‘em and wru incorporate OEG's
comments on the draft action plan. B ;
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2.0 - GENERAL SITE INFORMATION

2.1 Site Setting

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 (707 acres) within security fencing are considered developed. The"‘" ther two DOE

on ORR (Oakes et al., 1987a).

80-km (50-mile) population distribution mcludes a

/i bera‘f cities and towns in addition to rural
areas, totaling over 1.1 million people. Popula'twn centers and focations may be summarized as
follows: NN R

o
PR
0

Distance From QRGDF*"

Name <"tkm) (mi)*  Direction From ORGDP Po%on

Oak Ridge (Clty) H 7 Northeast 28,000
OllverSprmgﬁ ' 13 8 North 3,600
Clinton .-+, 30 19 Northeast 5,300
Lenemclty . 19 12 Southeast 5,400
.»'ngstér{ . ""'h‘:“ 11 7 Southwest 4,400
-"';::jH.,eq_nman et 14 9 West 8,300
" hoxville a2 26 East 183,000

The sector that includes the east-northeast (ENE), east (E), and east-southeast (ESE) directions from
ORGDP contains two-thirds of the population living within 80 km (50 miles) of the site. The east
sector alone has over 540,000 people of the 1.1 million total. Moreover, during the Manhattan
Project in the 1940s, the population of the City of Oak Ridge was nearly three times its present size 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)

75

o] 3 1)
o
SCALE IN MILES
Source: Oakes et al., 1987a
FIGURE 2-2

LOCATION OF THREE MAJOR INSTALLATIONS ON THE ORR
ORGDP — OAK RIDGE, TN
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from all 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 Flateau,
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 productton goals in secrecy durm . orid War 11,

ORGDP enjoys a relatively pleasant climate, dry and sunny with mild temperatures Si:mmers may be
quite humid, while winters are cool, but comparatively short. Severe storms. are rare, probably
because the surrounding mountains (especially the Great Smok:es'} act a; abarrler, dwertmg hot,
southeasterly winds from high-pressure cells along the South A barntrc Coast away from the area.
Precipitation varies from year to year, averaging 136c¢m (53-5 in.) armuaﬂy, of which about 25 c¢m
(10in.) is snowfall. Based on historic occurrence, it is prgbab?

that a t‘naxlmum 1-hour rainfall of

3.3¢m (1.3 in.) will occur once a year, and a ! houx':amfn?:: F 751‘2}'!'1 (3.0in.) will occur once every
100 years. For a 24-hour period, the yearly probablht ha 7 &cm (3.0-in.) rainfall, and the 100-year
probability is a 17.3-cm (6.8- m) rainfall (MMES ~~t<384) Yiar round temperatures average 14 4°C
(57.9°F), with highest readings of 30. 7°-C (87 3”F) |n }u”ty and lowest readings of -1.8°C (28.8°F) in

January.

About 80 percent of ORR LS foresxland charactenstnc of central and southern Appalachia. The
dominant deciduous treés are oak’ and hlckory, while coniferous forest is largely cedar, hemlock,
white pine, and shorts leaf pme »Extenswe stands of yellow pine and mixed hardwoods (maple,
sourwood, dogwqod, redbud hatkberry, elder, sycamore, elm, tulip tree, sweet gum, and yellow
poplar) are typ!ca( throughom the reservation. Prior to World War I, the ORGDP site was rolling
woodland wnth some cleared pasture and cropland. Site preparation activities flattened hills and
filled’ valleys to such an extent that the site within the security fence appears nearly flat. Vegetation
within the 5|te was cleared, except for the banks of Poplar Creek and the Clinch River. Today, even

after 40 years, 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, longtailed weasels, and, on rare occasions, mink and bobcats. Birds

2-4
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include bobwhite, ruffed grouse, mourning doves, and waterfowl. Canada geese are the most
common nesting waterfow! 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 buffleread
ducks; and common mergansers. Other breeds, including widgeons, teal, redheads, canvasbacks,
lesser scaup, ruddy ducks, and American coots are observed riuring the migratory seasons (Boyle et
al.,, 1979).

Reptnles and amphibians include bullfrogs, snapping turtles, eastern spiny &dﬁshell turtles,
salamanders, and fence lizards. Fish species include glzzard shad, threadfin shad,whltb bass, striped
bass, yellow bass, largemouth bass, bluegill, white crappie, smailmouth buffﬂm and sﬂver redhorse
(Boyle et al., 1979). %

A number of flora and fauna observed at or near ORR are on list .r"a"'nq"',ﬂpda'i‘i&'ered, or threatened

species. These may be summarized as follows (Boyle et al., 1479):

Plant sgecies‘
° Endangered - Medicus AR .
° Rare - Large fothergilla; q&dehsw Gmsehg
° Threatened - False foxglove Black snakeroot Ginseng; Carey's saxifrage; Carolina
saxifrage
Animals o
° Endangered Easterh mountalnllon Bald eagle

0 "Th'reatened (Audubon Blue List) - Canvasback Cooper's hawk; Sharp-shinned hawk;
‘ ,'f:*.Marsh hawk ‘Red- shouldered hawk; Osprey; Sparrow hawk; Barn owl; Purple martin;
,."_,Bewncks wren, Eastern bluebird; Loggerhead shrike; Yellow warbler; Grasshopper

" sparrow; Henslow's sparrow; and Bachman'’s sparrow

Aguatic species (fish)

®  Threatened - Slender chub; Spotfin chub; and Yellowfin madtom
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2.2 Overview of Major Site Operations

Until late summer of 1985, the primary responsibility of ORGDP was enrichment of uranium
hexafluoride (UFg) 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
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 errriched to several times the original

concentration of 0.711 percent uranium-235 in natural feedstock. Three gase
(Oak Ridge, Tennessee; Paducah, Kentucky; and Portsmouth, Ohio) worked together to provide
commaercial and Government users with 2-4 percent uranium-235 enrrched urantum and Pbrtsmouth

has been configured to produce the higher concentrations of ennched uramlum reqmred for military
applications. ) K

ORGDP has not enriched any uranium since mid-1985, wheﬂii’ was plfa.d,ed Sr:f"“‘ready standby” status.

plated ins shutdown mode. The site

In December of 1987, the production facilities were offici

remains active in a number of scientific missions, in¢fudin

Research and development of advancgd enrrchment techniques
Engineering and computer, suppou'p‘j‘_‘gwms
Analytical laboratory programs )

New waste treatment facu!mes

Full-scale Toxrc Substances Cor\trof'Act {TSCA) incineration studies.

Employee population was 4 428 in Ov:tober 1983, but there have been some losses due to shutdown
of production at the gaseeus diffusmn facilities. Some of the losses are being offset by the
continued grow?th of other orrcormng processes, for example, atomic vapor laser isotope separation
(AVLIS). The emp,ldyee populatlon ‘distribution in 1983, while diffusion processes were still
operatmg-, was as fcllows ‘

v Function Employees Pe%cre‘migfegtai

Technical Services 1,550 35

" Plant Support 1,328 30
Research and Development 620 14
Administration 443 10
Production 354 8
Censtruction Contractor 89 2

Waste Management 44 1

TOTAL 4,428 100

2-6
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ORGDP programs and research activities involve a variety of different précesses 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 summary of the extent of ORGDP facilities may be found
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: ot

o Chemical Cleaning and Decontamination - Building K-1420 _

° Steam Plant - Building K-1501 4 :

) AVLIS - Bunldmg K-1037 (former Barrier Plant - cnly p'art of Butkﬂng +1037 is used by
AVLIS) ‘ :

] Gas Centrifuge Enrichment Research - Bulldm.gs K 12‘
1052, K-1023, K-1600, and K-101 o N

Computer and Data Processing Center.s Bum:il'ng‘ki 1'007

Analytical and Research Laboratortes Buxfdmg&KAOOA A,B,CD, L and K-1006

Air and Nitrogen Plants - Bmldmgs K 1101 and K- 1201

Chemical Recovery Facnllty K- 1232

) "k-"'rz'.fte, K-1210-A, K-1220, K-

e

Wastewater Treatment P|ant (Sewage) Bunldmg K-1203

Maintenance and Machme Shéps Bulldmg K-1401

Garage - Bualdmg Ka1414 -

Water Treatment Plan; aﬂlldmg K-1515

TSCA Incmeratar Complex Building K-1435

Laundry BU|thngK~1015
~'.'Pemt Shbp Burl-dmg K- 1095
Central Neutrallzauon Facility - Tentatively identified as CNF or Building K-1407-H
;? :?Sludge}?matlon Facility.

S e

TTe.® € e o e @8 o 6 o o o o
. « 0
-, o

Table Z-i"ﬁfpvides 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 09/01/82)
ORGDP - OAK RIDGE, TN
Main Area Powerhouse Total ORGDP
Area ‘

Acres Inside Secure Fence © 706 82.4 788.4
Acres Under Roof 172.5 4.7 177.2
Major Buildings, Number 117 12

Miles of Perimeter Fence 10.2

Miles of Paved Road 23.8

Acres of Pavement 215

Miles of Railroad 5.0
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TABLE 2-2

MAJOR ORGDP FACILITIES (AS OF 09/01/82)

ORGDP - OAK RIDGE, TN
Building Number Description Fl?s:r. ;:tf)ea Responsible Division
305, 306, 309, 310,
311,312 .
K-402-1thru 9 K-27 Process Buildings 1,114,386 | .. Operations
K-502-1 thru 3 K-29 Process Buildings 582,400 }..  Operations
K-602-1 thru 6 K-31 Process Buildings 1,659,628 | . | Operations
K-902-1 thru 8 K-33 Process Buildings 2,780,104} ‘Ogerations
K-1001 Administration Buildings " 93703 " Maintenance
K-1004-A Laboratory \ 18,559 X Process Support
K-1004-8 Laboratory ' '~.‘;"'*.].7,9'l"2 Process Support
K-1004-C Laboratory 14 785 Process Support
K-1004-D Laboratory 1 24,870 Process Support
K-1004-L Laberatory Pilot P|ari't,""'\. » ; 42,266 Process Support
K-1006 Development La‘bdyajco'r'yf:w,:' 19,619 Process Support
K-1007 Computers & Data Pfoé,éssjhk;"Center 132,168 Compter Sciences
K-1015 Laundry™. - . 8,039 Maintenance
K-1037 I‘nqm’irial Rése':a:c‘h-ﬁhséding 163,161 | Operations and AVLIS
K-1095 'Pémr‘ﬁ'h'c.)p’,.-:_ | 12,067 Maintenance
K-1101 . [ Nitroger iilding & Air Plant 29,837 Operations
K-1200 ; ,fCemnfuge Preparation Laboratory 70,971 Separation Systems
K-12Q17 .1 Compressor/N; Filling Station 6,906 Operations
K-1 203 Wastewater Treatment Plant Not listed Operations
K-1210 Centrifuge Test Facility 34,120 Separation Systems
K-1210-A Advanced Engineering Test Facility 9,852 Separation Systems
1K-1220 Centrifur e Demonstration Facility 61,800 Separation Systems
K-1232 Chemical Recovery Facility 9,300 Operations
K-1401 Maintenance Building 473,181 Maintenance and
Process Support
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TABLE 2-2

MAJOR ORGDP FACILITIES (AS OF 09/01/82)
ORGDP - OAK RIDGE, TN

PAGE TWO

Building Number

Description

Floor Area
(sq. ft.)

Responsible Division

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

K-1414 Garage & Gas Station 15,001 Maintenance
K-1420 Decontamination & Uranium Recovery 94,549 ‘gﬁgerations
K-1435 Toxic Substance Contrel Facility® Not listed :."“;""Qg‘e;gtions
K-1501 Steam Plant : Ope?iﬁons
K-1515 | Water Filtration Plant - Qperations
K-1650 Central Control Facility 24,120 i Operations
K-1652 Plant Protection HQ 3] Ssecurity and Plant

Protection

Source: Adapted from Union Carbide Corporation,:Nuci‘;ée, )

*  New Facility (built since 09/01/82 inventory)"é'j '
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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 Clirnch River.

2.3 State and Federal Concerns

The Survey team met with representatives from the Tennessee Departm#iit:of Health and
!’,988 as part

of the pre-Survey visit to ORGDP. The purpose of this meeting was to explam-ﬂje Survey process to

Environment and the U.S. Environmental Protection Agency - Region IV on Fébmary 1 1‘ :

the regulatory agencies and to |dent|fy any environmental concems they r‘mght have’ about ORGDP

lasted approximately 1 hour.
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3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

The discussions in this section pertain to existing or potential environmental problems in the air, soil,
water, and groundwater media. 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 probiems found Sy the Survey
team related to each medium, o3

3.1 Air ' RO

o ‘
3.1.1 Background Environmental Information T

The QOak Ridge Gaseous Diffusion Plant (ORGDP) is located’m Roano';County which is part of the
eastern Tennessee-southwestern Virginia interstate air quqluty cpntrol rdgnon (AQCR).

e, vars
LN Gt ey
oo L et
e, N v

Roane County is designated by the‘ u.s. Envirmméﬂtal #?dfuction Agency (EPA) as "better than
national standards” (attainment) for total suspeaded‘ pertlculates With respect to the new
PM,q standard, Roane County is in Grcupm smost Mcely to be in compliance. Roane County is
designated in attainment for nitrogen oxldes. carhon monoxide, ozone, and lead. Only recently the
EPA has proposed to reclassnfy the last non- a«tamment area for sulfur dioxide in the county (near the
Kingston steam plant of the T'enhessee Valley Authority) to attainment since "after reviewing the
monitoring data, no vua&atmns were found since 1980" (EPA, 1988a).

Tessessee ambtent ‘air qualu'o,: *standards for the criteria pollutants are virtually identical to
u.s. standard-s Thesg are shbwn in Table 3-1. In addition, Tennessee has developed ambient air
standards fqr fluqm;les 'ﬁ;ese are shown in Table 3-2. Roane County is in full compliance with the
fluondé standards “"sdction 3.1.3 discusses ambient air monitoring for fluorides near QRGOP.

Air quali{y:\;mth respect to radionuclides (uranium) near ORGDP 1s comparable to the nationwide
average. Oak Ridge Reservation (ORR) monitors several radionuciides at 13 stations on-site and at
6 remote stations located 19to 121 kilometers (12 to 75 miles) from the reservation. Locations are
shown in Figure 2 1. Radionuciide monitoring data for 1986 from seven stations on the reservation
(including three adjacent to ORGDP) and six remote stations are shown in Tables 3-3 and 3-4 (Oakes
et al.,, 1987b) along with the ranges obtained in nationwide monitoring conducted by EPA (EPA,
1987a).
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TABLE 3-1

TENNESSEE AMBIENT AIR QUALITY STANDARDS
ORGDP - OAK RIDGE, TN

Source: TDHE, 1985

* Nolongerin use as a'f}é'dera't-sfta_r«'ia'r‘b“

ug/m3
AGM
AAM

nou ot

soa

v o, e,

e

-

Micrograms pef €U bic.meter
Annual geometric mean
Aripual 'arithmgﬁg.Mean

3-2

Primary Standards Secondary Standards
Contaminants Concentration | Coricentration
Averaging !;‘ Averaging
Interval ‘¥ Interval
3 ppm by ppm by 1+
kg/m volume hg/m3 volume: ¢ i
Suspended 75 AGM 60 o A. .
Particulates 260 - 24 hours 150 .. .. |24hours
Sulfur Dioxide 80 0.03 JAAM " 0,5  [3hours
: 365 0.14 |24 hours
Carbon Monoxide 10,000 9.0 }8hours 9@ '[.v9.0 |8hours
40,000 35.0 }1hour | 350 |1hour
Ozone 235 0.12 | 1hour ™ « f1m="235" 0.12 |1 hour
Hydrocarbons* 160 0.24 {3hovry. [ 160 0.24 |3 hours
(non-methane) 6-9.a.nm. " |7 6-9a.m.
Nitrogen Dioxide 100 005 fAAM™, 100 0.05 |AAM
Lead 15 "‘)F'_C'a:l'e'nd'afvr 1.5 - Calendar
., | quarter quarter

g



TABLE 3-2

TENNESSEE AMBIENT AIR QUALITY STANDARDS FOR‘
GASEOUS FLUORIDES EXPRESSED AS HYDROGEN FLUORIDE

ORGDP - OAK RIDGE, TN
Primary Standards Secondary Standards
Concentration Concentration
Averaging - Averaging
Interval bb lnterval
3 | pebby 3 | pebby | jatens
ug/m volume ug/m volume | ‘
1.2 1.5 30 days 15 . 30.days
1.6 20 |7days 1.6 20 rdays
2.9 35 [24hours 29 | 35 2aheurs
3.7 4.5 12 hours 37 i disi FZ hours
Source: TDHE, 1985 v ", l
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TABLE 3-3

URANIUM-IN-AIR AT REMOTE STATIONS NEAR OAK RIDGE RESERVATION, 1986
(x 1015 uCi/m3)a)

ORGDP - OAK R.DGE, TN
Radionuclide Maximum Minimum Average Nationwide Range
Uranium - 234 0.059 .0026 .033 .005-.124
Uranium-235 0.0026 00027 0014 00§2-.005
Uranium-238 0.045 10020 025 <...,0054,069
Gross Beta 47 <5 <1 _},
Source: Oakesetal., 1987b v "..r--.'.f'.'.".“
(a) Beta unitsare 10-'5 uCi/em3 ‘ '
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TABLE 3-4

ORGDP URANIUM-IN-AIR CONCENTRATIONS, 1986(a)
OAK RIDGE STATIONS ON RESERVATION
(x 10-13 uCi/m3)(b)

ORGOP - OAK RIDGE, TN
Radionuclide ' Maximum Minimum Average

Uranium-234 085 0.035 &51
Uranium-235 0.063 0.0032 7 Q.839
Uranium-238 : 017 0.0074 [ 0%,
Gross B = W ~r

ross Beta ol
(Stations A33, Ad2, Ad3) 110 <10 J,«:2()
Gross Beta
(Stations A8, A23, A31, Add) 120 <18 ] k30
Source: Oakes etal., 1987b

.'. ""'.. " A‘. o

(a) Stations A8, A23, A31, A33, Ad2, A43, A¢4 (See ﬁgure31 )

(b Beta units ure 1015 yCi/cm3.

() Derived concentrations guidelines are 0047 ug/m3 f’or U-235, 0.3 ug/m3 for U-238,
and 10-12 uCi/em3 for beta radua'tlon ‘_'
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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‘
4:30PM to 8:00 AM. About 24 percent of the winds corme from the NE and ENE directions and
21 percent come from the SW and WSW directions. A recent wind rose from the ORGDP
meteorologic tower is snown 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-1-15‘» location (see
Figure 3-3). An additional two towers were operated, one between ORNL and Y12 and one near the
west end of the ORR, south of QRGDP.
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The atmosphere can be considered to be in an inversion status abdu£36 porcent’ Of the time.
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3.1.2 General Description of Pollution Sources and Con A
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Permitted Sources

ORGDP has approximately 269 air emnssuqn so;.u'f.as4 wh»th are listed in Table 3-5. Approximately 120
air permits from the Tennessee Departmem of Health and Environment (TDHE) cover those sources
requiring permits. Many of the emission pomxs shown in Table 3-5 (e.g., the laboratory vents) do not
require permits, and many gf tho.lsogrces a‘u‘c‘,no langer operational.

Air Emissions
Emissions esnmates gerformed by the Survey team for some solvents.wsed in large quantities are
shown m Table 3. 6 Wh'Te 'ORGDP was a major user of Freon-114 (dichlorotetrafluoroethane) prior
to the ‘shutdawn of the gaseous diffusion process, air emissions of Freon-114 at present are minor.
Current e‘mt‘ssuons result from storage and handling losses as the Freon is prepared for transportation
to Portsn{dd_th and Paducah. The remaining ofganic compounds are primarily used in vapor
degreasers, cold cleaners, and air conditioning units. Other sources of air emissions to be discussed
include: the steam plant, the Toxic Substances Control Act (TSCA) incinerator, particulate

(radionuclide) sources, coaling towers, and the asbestos removal program.
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Source:

Oakes et al., 1987g

WIND ROSE FOR ORGDP (60m) — 1987
ORGDP — OAK RIDGE, TN
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FIGURE 3-2
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TABLE 3-6

ORGANIC AIR EMISSIONS, 1986
ORGDP - OAK RIDGE, TN

Solvent Annual Use (Ib) Air Emissions()
Freon-113 : 6,900 6,417

Freon-114 1,600 1,438
Freon-11 2,000 1,860

h,
Freon-12 9,100 8,463 -
Freon-22 3,000 2790, "

1,1,1-Trichloroethane 600 ‘553«
| Y

Methylene chloride 3,200
TOTAL

Source: Hibbetts, 1987

o ‘ Uy
(1) Estimated by Survey team at 93 percentof use:+'

B . Lo
RN Y
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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 {Ib/hr) of steam. Units 1 through 6 were installed in the 1940s and are coal-
fired. Unit4is equipped to be fired with either coal or natural gas. Compliance with sulfur dioxide
limitations is obtained by limiting the sulfur content of coal to 2.44 percent by contract. In 1972 a
large natural gas boiler (Unit 7) rated at 100,000 |b/hr was installed.

K
2y
v

During the early 1970s, compliance with opacity standards was mandated by the' s‘!ate alr agency and
in 1978 two electrostatic precipitators were instalied. Problems wuth tht prempatators were
experienced resulting in a “less-than-consistent compliance record” (Oakes et ah 3987a) Problems
resulted because of the method used for the dumping of ash and -scheduhng problems with the
operation of boilers and precipitators. Numerous problems occun'nd durlng the early 1980s.
Compliance has improved during 1986 and 1987 because of: the shutdQWn af the gaseous diffusion
process. This reduced steam demand to a point whm ba;e Icaqu with natural gas can be

[

effectively used to minimize operation with coal fm«g and reduce partlculate emusssons
Operation with coal firing is necessary only durmg peruodg of natural gas curtailment or when the
number 7 (or number 4) boiler requires .sbrvncmg

Table 3-7 shows 1987 compliance experienéé.,""»m' summary, violations of the Tennessee opacity
standards occurred on 48 pefcent af the days that a coal-fired boiler was in operation. The days of
noncompliance (33) represent a substantlal improvement over 1986 (84 days of noncompliance).
This result was achueved by maxnmlzmg use of natural gas.

Although no Notnces of Vnolatlon have been issued, the state air agency is aware of the problem.
Operatmq pormnts are scheduled to be renewed in October 1988.  Without a plan that ensures
contrnued_(qmphancé W|th the opacity standard, it i1s expected that operating permits will not be
issued (éeé'?i,nding 3.1.3.1).

The proolem is exacerbated by the fact that boiler number 7 is nearing the end of its useful life. A
quality assurance (QA) team was appointed in December 1985 to make recommendations to bring
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 |b/kr wood-

fired boilers as the most economical option. It 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
Quarter Davs on Coal Daysoutof | Total Minutes of
y Compliance Noncompliance
1 33 24 3,045
2 34 8 1,703 o
3 2 1 50 '
4 50

Source: Adapted from Oak Ridge Gaseous lefu;ton Phnt
Records by DOE Survey team - e .
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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 polychiorinated biphenyls (PCBs)] and
off-gas treatment facility in June 1986. Because of the complexity of permittlﬁg (permits are
required under TSCA, the Resource Conservation and Recovery Act, the Nationai: qut\rtant Discharge
Elimination System, and the Clean Air Act), numerous delays have been equmtnced At the time of
the Survey, a "TSCA Trial Burn” originally scheduled for late 1986 had not taken pl,ace

A schematic illustrating the incinerator and its off-gas treatmnt |q ahownom Figure3-4. The
principal control (which ensures complete combustion) is ﬂ)e afterbumer of secondary combustion
chamber (5CC). Particulate matter and acid gases are removed rn 3 senu'of devices consisting of (1) a
quench chamber where the temperature is reduad fr’am about;v 200°C (2,160°F) to about 95°C
(200°F) by direct water quenching, (2) a ventur: st.rubbgr whltﬁ removes the larger particulates, (3) a
packed column scrubber that removes most. of tM remasmng particulates and most of the acidic
gases, and (4) ionizing wet scrubbers (two uomzaxtpn chambers and two scrubbers in series), which
would remove most of the pamculates and ac1dt; gases remaining after the first scrubbers. An

induced draft fan and stack complete the off gas handlmg system.

Removal efficiency has bEen est:mat!d to be 99.2 percent for acid gases and 97.3 percent for
particulates. Perrmt condmons (at a maximum waste feed rate of 3,000 Ib/hr) limit emissions to the

following: e ,
.Particdfat"eé 3.0 lo/hr
Sulfur Dioxide 8.8 Ib/hr
| I;Hydrogen Fluoride 3.2 lb/hr
Hydrogen Chioride 3.68 Ib/hr
Volatile Organic Compounds 115 lb/hr
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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 SCC. The fuel oil systern 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
water supply to the quench chamber. This prevents damage to the gas cleaning i'*'y"stem during an
interruption of quenching and avoids a backward flow during shutdown of t'he.mdd.ced draft fan.
When the thermal relief stack opens all kiln and secondary burners are mteriaqked to shut down.
e ‘.'
n addition to. continuous process monitoring and control, the. mcmer"awrls eqt.npped with an
interlock and shutdown system that automatically shuts off tho was;e feed 4nd shuts down the
combustion systems and gas cleanmg systems. This ensures; safe and th‘lcrent shutdown in response

to any major process upset condition or equipment malfunctlon

l.
RO

o
‘ .
o e r..,:',n'
" 4 Ve

Stack and ambient air sampling related to the iqti.qe?af@c‘ar"e-a’(scussed in Section 3.1.3.

. . )
SN Lol

Cooling Towers ch e

Major ORGDP cooling towers are iisted in.“T;a'b.le'B 8. Towers 892-H, 892-G, 861-E, 892-J, and 832-)
have been removed from serwce because of shutdown of the gaseous diffusion process. At the time
of the Survey, only tower 801 H wasm operatlon Because of the possibility of a fire in any of the
out-of-service towers a ichedule of demalition has been prepared. Current condition is the principal
factor determmmg the ordaf.ofdemohtnon

The proposed demolltxon schedule calls for K-892-H to be demolished in fiscal year (FY) 1989,
K- 892~G i FY 1990 'K-861-F in FY 1991, and K-892-) in FY 1992. It is anticipated that by 1993
tower K@Q_\-H will either be replaced or require extensive repairs. The newest tower, K-832-H, and
the new taﬂ at tower K-861-E are in good condition and might be 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 chromium 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) (towers K-862-E and K-892-H). The chromium
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TABLE 3-8

MAJOR COOLING TOWERS
ORGDP - OAK RIDGE, TN
Tower . , : 1
Number Date Placed in Service Fu‘nct|on Remarks
m
K-801-H 1944 Cooling for K-25 In operation
(Rebuilt-1978)
K-832-H 1945 Cooling for K-27 Out cf4ervice
(Rebuilt-1985) Cooling for K-29 e
K-861-E 1951 Cooling for K-31 . Yout of service
(Cell 17* added-1979) % i
K-892-H 1954 Coolingfork-33 "] Butotservice
K-892-G 1954 Cooling for K-33 Qut of service
K-892-)* 1977-1978 Increased cooifhg for C!#-EU?J Out of service

S

]

ource: Adapted from MMES, 1988a

Munter's fill (asbestos)

e eo* e
. e e N ‘
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is probably present in the less toxic trivalent state since the more soluble hexavalent form would not

accumulate. A fire at tower K-892-] has the additional potential to release asbestos (from the
Munter's fill).

ORGDP has taken precautions to protect the idle cooling 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 cad?ﬁ'g of a cooling
tower fire that occurred at tower K-862-H in 1979 AR

Particulate Controls '::. e

ORGDP uses high-efficiency particulate air (HEPA) filters at 11 Iocatlms (see Table 3-9). Standard
Operating Procedures (SOPs) call for annual testing of effldéncy and’cbntinuous measurements of
pressure drop across a HEPA filter when in use. Durm.g the, Sumy, tw,a filters (in Building K-1037)
were noted without pressure drop monitors, The.two fmets were_not in use and ORGDP plans to
install monitors in the near future before the flltérs are placed m.use

The SOPs call for tagging out a HEPA filter t'H‘at’ha-& ;ﬁc;'t'seen inspected for 1 year. Testing is normaily
delayed until the unit is to be returned to serwce LAt the time of the Survey, several units were so

tagged. (These are noted to be In "standby“ con.dntxon inTable 3-9.)

The control of emussmns from the UFG cylmder decontamination system in bwldmg K-1420 15
discussed in Finding 3t 4&2 Thts.umt has not been used recently and the HEPA f\(ter provides good
control of the UB;PZ pamclns‘ whlch result when the UFg is removed by reaction with water.
However, goud praczu:e dnctates that such discharges be vented vertically above the roof line.
Present}y fand in tﬁe past)’ the system discharges horizontally through the building wall. The HEPA
filter was mstalled ohly recently (mid-1986). The impact of this discharge on soil in the area is
dISCUSSEd m Secnon 3.2.2and Finding 3.2.4.3.1.

Asbestos Removal

During the forthcoming demolition program at ORGDP, 1t will be necessary to remove asbestos from
many process buildings. Since asbestos is a hazardous air pollutant under the Clean Air Act
(80 CFR 61, 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

Source:  Adapted fedm: Efij'é’ﬂgg

ot
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b OOE Survey team

HEPA FILTER SYSTEMS
ORGOP - OAK RIDGE, TN
Number I | Description Location
48-0004 K-1037
48-0011 UFg Cy. Decon-System K-1420
48-0013 | LHF Heat Induction Furnace | K-1420 o
48-0020 |Lab. Hood K-1006 -+
48-0021 |Lab. Hood K-1006 .0
48-0022 | Lab. Hood K-1006"" 7 - .
48-0023 |Lab. Hood k1006 " )
48-0024 |Lab. Hood Kl'1i’_bq§3"‘,.';'.‘;~-,:, 1
48-0025 |Lab.Hood K’°°;_
148-0001  |[standby 2 fRe1Q37
(480010 Standby "-;','-‘.EK-mzo



(OSHA) must be observed (29 CFR 1910 andv 29 CFR 1926). Although not applicable to this
demolition, the recently enacted Asbestos Haz‘ard Emergency Response Act (AHERA) will be studied
to determine which parts should be considered. At present AHERA applies only to asbestos removal
projects involving school buildings.

ORGDP estimates that about 450,000 square feet of asbestos must be removed or treated. This,
estimate includes only friable asbestos and therefore does not include transite, shingles, or cooling
tower fill. The estimate includes 41,000 square feet which will not be removed sF#t_‘e the lines on

which it isinstalied will remain active. ‘ SO

[P

‘ '
P

G e iy .
. .~ i .
o A ‘ ‘o

asbestos and encasement of the 41,000 square feet remammg m‘mve has [hen prepared High-
pnor\ty areas that will be scheduled first include: the K- 25/K‘~i7/!<-;631 tle'lines. the K-25and
K-27 Buildings (mcludmg pipe gaHerles) the compressor ‘tlst bunl‘dirig (K-633). the boiler house

., 7 ._ . _:,Q'f'a

RS ot e

One unique recommendation has been madq"*fgr.‘tﬁ"‘t.,.al:""a@ment project. In most cases, pipe
insulation will not be removed from the p;mSuﬁlons 5f“’.':’$ipe will be removed and buried with the
asbestos insulation intact. This methodd@é‘vﬁé’s‘jﬂ‘r’b‘"at'l'bantages of (1) satisfying the requirement of
reducing the potential for release of 'c'a.r""t’:iqoicjéﬁs to a level "as low as reasonably achievable”
(ALARA), (2) requiring less handling, and "(3')"avoiding separate removal of the pipe if only the
insulation were removed. The only dlsadvamage appears to be that a larger volume will be required
at the burial site. The Survey team agrees that this method is best in that the refease of asbestos
fibers to the atmosphere wufl be Tmmmuzed In addition this is probably the most cost-effective

alternative. et et

v e, t

3.1.3 ... ‘Envirghmental Monitoring Program

Ambient Air Monitoring

Prior to 1986, ORGDP operated a network of 11 air monitoring stations (shown in Figure 3-5 as A86
through A96). Total suspended particulates (TSP) and a variety of nuclides were routinely
determined. This network was designed to provide monitoring data for tracking releases as opposed
to data on ambient environmentai conditions. Probiems with the location of the monitoring
stations (e.g., poor siting, elevation and proximity to roads), resuited in data consisiently indicating

that TSP levels on-site were above ambient air quality standards. In 1986 these were replaced with a
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0.5 MILES
0 T 0.0KM

@ AR MONITORING |
LOCATION O

Source: Oakes et al., '987qa

FIGURE 3-5

LOCATION MAP OF PERIMETER AIR MONITORING
STATIONS AROUND ORGDP (THROUGH 1986)

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
1987. The locations for the new stations were selected to be in compliance with all siting criteria
listad in 40CFRS8.12, and the stations are operated according to the schedule outlined in
40 CFR58.13. The schedule calls for one 24-hour sample to be taken every 6days. This schedule

meets the reqgulatory intent of obtaining representative data each day of the week. However, since -

no data are accumulated for five out of every six days, it would not provide good information during
most unscheduied releases. ORGDP maintains several portable mornitors that coulc_':l be placed in
operation whenever a release is detected. Considering the small potential for sub'if’l;ntial releases
(see Section 3.1.3.2, Stack Sampling), the Survey team agrées with this system."-fsul!'f!g‘b,‘els obtained
with the new network consistently indicate attainment of ambient air qua‘li‘ty,'s't'la_h‘dards'.“»."":.,
Particulate samples are collected as described in 40 CFR 50 Appgf‘\dan .ln ‘t.hls procedure, air is
passed through a preweighed Whatman 41 filter at about 50 cubu: ‘eet por mmute (ft3/min). After
determination of TSP by weighing, the samples are dlssolve‘d and anafy‘zed f'or Jranium, chromium,
and lead. Since the new air monitoring stations comm‘inced owatloﬂ in early 1986, soil samples
have not been collected near the stations (see Fmding 3 2@4 1y Sténdard procedures at most U.S.
Department of Energy (DOE) sites call for coterrrﬂhous tak{ng ofmr and soil samples.

Ambient air samplers are also operated: hear the penmot@.rs of the Y-12 Plant and ORNL. In addition,
ORR operates 12stations on or near thq boundanes of the reservation. These are shown in
Figure 3-1. As can be seen, statnons A33, A42 -and A43 are sufficiently close to ORGDP to provide
information and serve to vqlndatd Jnformahon from ORGDP stations. In general, aithough many
ambient air momtormg data are accumufated by four groups at Oak Ridge (ORGDP, ORNL, Y-12, and
ORR), there has been Irv.le coordmatton of the systems. Qak Ridge has proposed to have a
consultant rewew *rhe systerﬂstp umprove the quality of data (e.g., siting), the coordination of data

coilect:on and. posstbiy tQ determme if any stations are superfluous.

With the shutdown of the gaseous diffusion process, measured discharge of fluorides to the
atmosphere decreased from 7S5 kilograms in 1983 to 7 kilograms in 1986 (1984, 47 kilograms,
1985, 28 knlograms), Presumably future years will record values at or below the 1986 level. Until
1985, ORGDP operated S ambient air monitoring stations for gaseous fluorides (A81 through 85 on
Figure 3-5). Samples were taken by pumping air through filter paper impregnated 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 at stations A81 to A84,
and 50 samples were collected at station A8S. (Since A8S is located 8 kilometers upwind of ORGDP, it

se. 25 to estimate background conditions.)
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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 0.05 at station A85. Thys all
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 perimeter is continuing.

—

TSCA Ambient Air Monitoring ‘ y

Witl. the startup of the TSCA incinerator, ORGDP plans to install two am‘m.im alnmomtors to sample
for organics related to incineration of PCB. Modeling of the predlded stack ﬁmussnons indicates that
the points of greatest impact are at the locations shown (TSCA-P and TSCA 2) on Figure3-7. Two
monitors were purchased and installed during 1988. ‘Plans caﬂ for an‘afysns fér uranium, PCBs, furans,
dioxins, and possibly benzene hexachloride. Because df the h}gh. anabrtncal costs, samples may be
collected and stored for future analysis. For exaﬂ’rpte, vr, may Be.inore cost effective to analyze
samples only during periods of maifunction at t'He mcm!rator. “QORGDP personnel suspect that most
analyses will show levels below detectable jn-mts Thc Survoy-team shares this opinion.

s;.‘

. . R .x
LA ot ‘e .

Stack Sampling

Prior to the shutdown of the gaseous dh‘fusmn process, only two stacks at ORCDP required
continucus momtormg the purge cascade scrubber vent and the steam plant. During 1986, certain
post-shutdown actwmes ax tHe purge cascade were occurring and emissions monitoring continued.
Emissions of uranmm techneuum and fluoride for recent years are shown in Table 3-10. Sampling
at the purge castade stack was discontinued in early 1987. Therefore, the steam plant at present is
the only ma;or ermssnons 50urce The steam plant has a continuous opacity monitor. Compliance
probl.e,m:w.ote dlscuSSed in Section 3.1.2 and are the subject of Finding 3.1.4.3.1. Sulfur dioxide
emissnéh{irg estimated from the sulfur content of coal as received. Contract limits on the sulfur
contents (244 percent maximum) have been a successful tool in ensuring compliance with the sulfur

dioxide emission standard.
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TABLE 3-10

AIR EMISSIONS - 1982-1986

ORGDP - OAK RIDGE, TN

Uranium Technetium Fluorides.

(grams) (grams) (kilograms)
1982 2,000 2.0 A
1983 2,000 1.0 75
1984 1,000 10 a7
1985 1,220 0.17 28 ..o,
1986 198 0.23 S 1

Source: Oakes etal., 1987b .o
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Plans call for stack sampling at the TSCA incinerator for radionuclide particulates to be performed
using EPA Methcd 5 (modified). Gas flow rates and temperature will be measured using EPA
Methods 1 and 2. Isokinetic sample probes are located at a point eight stack diameters downstream
of the last obstruction in the 100-foo; stack.

The sampling train will contain a filter for trapping uranium-containing particulates followed by at
least four impingers in series. The filter will be heated to the 223° to 273°% range to avoid
condensatnon The impingers will be immersed in an ice-saltwater bath to umprovo condensauon
The fast impinger will contam silica gel to ensure complete collection of moostme Tho next-to-last
impinger will be empty. Any moisture collected will be added to the. cmmts of thu. previous
scrubber. If this combination contains more than 10 percent of the tota& uranum( tho test will be
rejected and modifications will be made to the sample train (such aﬁusmg morh |mpmgors)

Radionuclides responsible for dose are shown in Table 3-11%: Swnco uunnum ‘technetmm iodine-131,
and iodine-125 will be responsible for more than 95 pqgcont. of* :hc dosd sampling and analysis will
concentrate on these species. When collecting sampies ?ar ro&me analyses, potassium hydroxide will
be added to the scrubbers to enhance absorpt:on ln addntuon, some impingers will contain
impregnated charcoal. Uranium analyses w;ﬂ ’otlhze !be fluorometric method (EC-285), while
iodine-131 will be analyzed by Method: 902 or. Et 138

During the period following the trial bum}"-the only radioactive wastes to be incinerated will be
those containing uranium..,.-T_',hu's’,-.‘é"n,alyse.,s;f.ér the iodine radionuclides will not be necessary.

Dose Calculations
With the shutdown c‘f thg gasoous diffusion plant, the principal source of radionuclide air emissions
at ORGDPart thc thks from 1420 and the old incinerator at 1421. Emissions from these sources are
extr!n\ely G’nw partly because of intermittent operations but also because of controls. In 1986 the
whole- body dose from all ORGDP ermssnons was 0.000000023 miilirem (mrem). [The National
Emission Standard for Hazardous Air Pollutants - NESHAP - standard is 25 millirem per year (mrem/yr)
and the total exposure (50-year equivalent) to the total population living within 80 kilometers was
0.003 person-rem.] As required by the NESHAP regulations (40 CFR61.H), these estimates were
prepared utilizing AIRDOS-EPA. Technically, ORGDP would be exempt from reporting these doses
since 40 CFR 61.98 exempts sources responsible for a dose equivalent below 5 mrem/yr whole body or
15 mrem/yr critical organ. Because of the proximity of other DOE operations, DOE Oak Ridge

procedure s to report dose estimates simultaneously. The 1986 dose estimates for the three
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TABLE 3-11

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

Total Body Lung Thyroid

Nearest Boundary 62.1% 125] 53.9% u* 94.6% 125)
237%  %6c | 419%  3sc) 36% , 13
63% U 20%  2p 15% "% %
36% 1P

\

Nearest Resident 83.8%  U* B5% Ut fo9s0
100% ! 0.8% 3sCl ."‘:,'"45%'-3‘.‘-‘ 131
3.6% 316C) L

14%  14C PO RN
Source: Ambrose, 1986 '. . ’

. LN (R
o S, ‘e

* Assumed to be enriched to 1 percen;,&;{sU’:n_""-,.'
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Oak Ridge facilities are shown in Table 3-12. As can be seen from the data, all three facilities are well
below the NESHAP standards of 25 and 75 millirem for dose to the whole body and critical organ,
respectively. However the critical organ dose for Y-12 is marginailly above the reporting limit of
15 millirem. The doses are not additive since each facility has an impact on different populations.

The dose from the TSCA incinerator under a worst-case scenario has been estimated by ORGDP. It
was assumed that all incoming radionuclides would volatilize and be released to the atmosphere
(zero removal efficiency in the scrubbers). The dispersion of the particulate was modﬂed by AIRDOS-
EPA to determine the dose to the nearest resident and also to a theoretical. mm Iwmg at the
nearest boundary. These doses were then added. It was also assumed ttwt the resnﬂoms were at
their residences 24 hours a day 365 days a year. n spite of the ccnservativc assamptnons, thc dose to

the whole body was 0.11 mrem/yr and the dose to the critical organ. (thyrbrdl' was T ﬂ mrem/yr, well

below the reporting limits of 5 mrem/yr and 15 mrem/yr, respectlvoj

314 Findings and Observations ,
3.1.4.1 Cateqory |
None "

3.1.4.2 Category ||

None

3143 Casgorylll "l
Noge.
3144 Category IV

1. Steam plant boiler - violations of opacity standards. Coal-burning boilers at the steam plant

are frequently in violation of opacity standards. Exceedances in 1987 occurred on 33 of the
69 days that the coal-fired boilers were operated. Although this is not a significant
environmental problem and TDHE has not issued any Notices of Violation, the operating

permits for the boilers may not be renewed. The permitrenewal date s October 1988. Five of
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TABLE 3-12

DOSE FROM AIR EMISSIONS - 1985
DOE OAK RIDGE FACILITIES

(mrem/year)
ORGDP - OAK RIDGE, TN
Whole-Bod Critical Organ Dose Equivalency
" ole-Body |
DOE Facility Dose Equivalency o
Lung Bone Thikoid

Y-12 Plant 0.00026 159 1.03
ORNL 0.5 0.5 042 Y% 0.51 <
ORGDP 0.00000067 0.000024 0.00057. - k- Q00024
EPA Standard 25 75 | B X5
Source: Adapted from Oakes et al., 1987b
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seven boilers are coai-fired only; the o‘ther‘ 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-Ib/hr
wood-fired boilers as the low-cost alternative. Installation of similar-sized natural gas boilers

is now the preferred alternative.

The UFg cylinder cleaning vent (Building K-1420) discharges horizontally out af the buildin
resulting in poor air dispersion. In addition, the exhaust may have coniatltd the ground,
resulting in contamination of the ground/soils in the area wnth ul:tmum and fluonde

Although the vent now has a HEPA filter, accepted pramce drc‘tltes 1hat vents duscharge
vertically above the roof line. The impact of this dnscharge on socl com:ammdtion is discussed
inFinding 3.2.4.3.1. ' N
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3.2 Soil

3.21 Background Environmental Information

The site occupied by ORGDP is, in general, underlain by residual soils formed by the in-place
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.

"
<
b

The typical residuum in the site area is generally cohesive silty clay of meduum to htgh plasticity.
Decomposition of the bedrock occurs as a result of physical weathenng and chcmu:ai aciron The
nature of a residual soil depends on the type of source rock, solubdrt.y p‘f the source rock
components, degree of weathering, climate, vegetation, and dramage Thq tesuduum overlies a
zone of weathered bedrock that is partially decomposed, usually wuh wmab.le hardness, fracturing,
and porosity. Below the weathered zone lies unweathered bedrock

‘. .""-.. v .‘. o
pon cra Yy

Valley soils, such as those developed on the Chickamauga Lrﬁestoné beneath the site, are generally
much thinner than those developed on the carbbnate ndges Vaﬂey soils are a mixture of clays, silts,
and weathered shale fragments. The Rome Formatwn whie‘n is predominantly sandstone and shale,
weathers to form a shallow sail contamtng fragments ofweathered rock. Soils reportedly mapped in
the site area by the Soil Conservation Serwce range from a shaly silt loam to silt loam for areas
underlain by limestone, and Sl,t‘f0§m to loam for areas underlain by sandstone and shale (Kuhimeier,
1987). Table 3-13 presenyt,sjbme"sé!egtq,d"b;iysical characteristics of the unconsolidated residuum at
QRGDP. . '

Background r.aq,i‘béc"ti'yity éﬁ&:_’ébflnchemistry in the site area are not well documented prior to plant
startup. The ‘cod'ee;m?ét.ipp ranges of naturally occurring, or background, thorium and uranium in
soils f,hyﬁbﬂgﬁqm T;ﬁqgsee have been measured to be 0.66 to 1.5 picocuries per gram (pCi/g) of
thorium+232 "and 0.72 to 1.3 pCi/g of uranium-238 (Myrick et al., 1983). Throughout the United
States, the uranium-in-soil concentrations range from 0.12 to 3.8 pCi/g (uranium-238), and the
thorium-c‘n-ééill 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 thortum 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

LH



£861 "1313WIYNY

:331N0g
V/N V/N V/N ApnydtioN
V/N V/N V/N JOAI}IOMN 3uoIs3aWN

weo
91 -TV 9L-v 001-S8 S-0 TINS-TW o10Gsaukepn auolspuesg
weojis| Juolisawi
61 -1’ 91 -¢ 00106 €-0 TN noqieL Aakepd
_ weoF ISy 3jeyspue
vl -80° 1Z-v 001-SL oL-0 J$-1D wnbusNi auoispues
S weo
oL -90° vi-v 001-08 S-0 WS TN-1D mayed auoispues
’ : . 3uoIsaWI
R Bty S s Auayd| >niwojoQ
SLU-1 vL-v SS-Sy| Li-11 Jzv-6zZ] 0L-0¢f |08 -ov ]88 -05]{06-09 IN-D Uou3jiny Auayd
R weoT 1S
8L -z vi-v SSSv] 0ZT-T1 | Ov-LZ | 08-S9 | S6-SL |GOL-08 oo_-o.@..‘. " S-0 -, IN-1D IMmag auolsawi
N DR . weo71pis Ajeys|  afeys pue
08-09 | S8-59 | A 3dPnuy | suoisawn
Aisosod | (v-01 x un) Hd xapuy | nwn (.1< %) - co._ﬁwc_amo._.u 3umxaj jeualepy
3 K E) o C3er 3PN Ti0C
‘ iqeuresq] Aljrqeawsagd Aipnseldi pinbn sishjeuy az15 uresn syuawbesy ‘muw: 3Wen (10§ udied

Ml ‘390N XVO - da9¥0

WNANAISIY GILVANOSNOINN 40 SOUSHILIVEVHD TVIISAHd

El-g 318Vl

3-35



There are no Federal or state regulations that limit the concentration of uranium in soils. However,
there is guidance available frcm 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 transuramum elements
present in the environment (EPA, 1977). The derived concentration limits are naturai uranium, 10
pCi/g; depleted uranium, 35 pCi/g; and enriched uranium, 30 pCi/g. These concentrwm limits are
based on the assumption that all the daughter products of these elements are present Ln secular
equilibrium. AR

....
v
¢ .
A N

The DOE has established guidelines for residual radloactmt,y at Fofmerly Utllnzed Sites Remedial
Action Program (FUSRAP) and remote Surplus Facqhtles Management Program (SFMP) sites (DOE,
1985; Gilbert et al,, 1985). The guidelines specify concmtrat!m for thonum 232 and 230, and
radium-228 and 226 only. For other radtonuclndes or mrxturet,‘the soﬂ concentration guidelines must
be derived, on a site-specific basis, from a basic dofse Iumn‘. of 106 millirem per year (mrem/yr) to an
individual, from all pathways. S

There are no regulatory standards for nonrad&ologmal contaminant concentrations in soil as there
are for drinking water supphes or air. A determmatcon of "safe" or "acceptable" levels in soil
depends on contaminant. »r'r';igra‘ti‘b‘ﬁ"pathways (e.g., wind or water erosion or leaching to the
groundwater) and potemnal human exposure routes (e.g., ingestion of soil by children or farm
animals, mgestlor\ of ccnt.ammat@d groundwater, or inhalation of fugitive dust containing
contaminants): ':T%‘?‘r_e.fore, acg:eptable levels must be determined on a site-specific and chemical-

e

specific basis. , o,
322 General Description of Pollution Sources and Controls

Soils can became 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 sail 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
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team in some cases utilized process information and physical evidence of contamination to identify a
number of potential soil contamination sources and areas of known soil contamination,

Actual and potential sources of 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 soils have been contaminated. Discrete areas of soil contamination resuiting, for example,
from isolated small spills are addressed in Section 4.5.1. Soil contamination associated with storage
areas, and with active or inactive waste disposal sites (e.g., the K-900 Bottle Sm,;bher and K-770
Contaminated Scrap Yard) is addressed as part of Sections 4.1.1 and 4.5.2.3, resmqvely, and in the
findings dealing with the particular disposal sites. RRAT

Areas of known or suspected soil contamination are as follows:

from cylinder cleaning operations., Thc ftcnllty onr;{ed since the middle 1950s, is used

for cleaning uranium hexafluonde qylmdm No ‘exhaust system was in place to vent
contamination released from thqc!tbrﬂng process It is suspected by the Survey team
that airborne contammatldn anq" contammated particulate matter were released
directly from the facnhty A venﬂ{atldh stack was installed in December 1971 (or January
1972) to exhaus’r aw:borne cantammatnon however, it operated until approximately
mid-1986 wdthout a hig,h@fﬁcnency particulate air (HEPA) filter. The installation of a
HEPA f:l'tcs owmatcd by 'ORGDP personne| to be in mid-1986, provides for control of
em;ssmns from thls stack This stack was reported by ORGDP to formerly be one of the
.mgher sources of (ranium releases at the plant (Lay, 1988).

R ‘r'.,

' ';.I‘Soil sampte data for the period 1975 through 1981, when semiannual monitoring was
' f“"',.:~""performed at two locations in the area, revealed uranium concentrations as high as 44.3
"‘.f""micrograms per gram (ug/g) in the soil (Union Carbide Corporation, Nuclear Division,
'undated). Similarly, vegetation analyses indicate uranium concentrations up to 45.0
1ig/g in grass at the same locations. For comparison, sampling data for 1986 indicate
typical average values for uranium to be less than 3 ug/g and 1 ug/g in soil and grass
respectively (Oakes et al., 1987b) at most on-site and all off-site locations. Monitoring

has not been performed in these areas since 1981 (see Section 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, located on the K-25 building roof, and the
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 functicned during t-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 operatwn the purge

cascade vents are no longer onsidered an active source of contammation- o
"' 4'. '

Soil samples collected in an area near the old vent from 1975~Wouqh 1931 indicate
uranium and fluoride concentrations ranging from Q03 io 132. ¢ ug/g and 110 to 1,660
ug/g, respectively (Union Carbide Corporation, N_uciear ﬁwmm.undated) Soil samples
collected in 1986 at off-site locations had averaqa valut& typacaHy less than 3 ug/g

uranium and less than 700 ug/q fluor:de (Oakos ctﬂ., 1987b) Grass samples analyzed
over the same period had concentratuom umgtng from 0 092 to 97.0 ug/g for uranium,
and 8 to 134 ug/g for fluoride (Umon Carbide Corporatnon Nuclear Division, undated)
However, grass samples in the area sauth of the K-27 and K-29 buildings were collected
in April 1986 for the purpose o‘f assessing the radloactnvnty of the grass in order to make
a decision regardmg dlsposmon of the cut grass. Analyses indicated that uranium and
technetium- 99 Were present at maximum concentrations of 17 ug/g and 1.3 pCi/g,
respectwely (ACD 1986) Grass samples collected in 1986 at off-site locations had
typlcal average. valueﬁ +ess than 6 ug/g for fluoride, 0.1 ug/g for uranium, and 1.0 pCi/g
for tEchnetium 99 (Oakes et al., 1987b).

L L

“"" Cooliny, Tower Areas - The ground surface areas near the cooling towers received zinc

. thromate as a result of deposition of drift and windage from the towers. The chromate,

l'cgmposed partially of hexavalent chromium, and the zinc have been observed in soil
'énd 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 ug/g 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 (périmeter fence east of the K-33-H
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cooling tower) is still performed semiannually; however, analyses for metals other than
uranium have not been performed since 1981.

The enrichment process is no longer in operation, and consequently the cooling towers
are no longer in use. Thus they are no longer a contributing source of surface soil and
vegetation contamination.

3.23 Environmental Monitoring Program .
3.2.3. Soil Monitoring Tl

Soil sampling is performed at 13 locations on-site and off-site (within appﬂmﬂu&y] mile of the
site) on a semiannual basis. Soil samplmg was not scheduled durmg the onvsi'te Survey, thus not
observed, but written procedures and sample locations were thwougb!y rovuewed during the
Survey. Locations of soil sampling are presented in anure 3 8" 5 )

Soil samples are analyzed in an on-site Iaboratory for qra'htum and ﬂuorlde Results of analyses for
1986 are presented in Table 3-14. Of the areas s-ampled three-revealed concentrations of uranium
above the other values, possibly mdncatwe-of contammatlc'm due to site operations. These sample
sites--S25K, perimeter fence east of K¢ 33-H cootmg tower $28K, K-722 Scrap Yard; and $S29K,
Peninsula at K-1064--are located at or near. afeas of known soil contamination or close to past or
present sources of airborne reledses of conta.mmants.

.
R .
»

3232 Vegetatign M" fmjtoring ‘

Vegetation sambﬁ‘r{é"-cénsisfi‘ Bf‘ ¢ollecting grass from the same 13 locations as the soil samples, and
pine needles from S»ot thelocations on a semiannual basis. Figure 3-8 shows the locations of the
vegetatlon samples Vegetation sampling was not scheduled during the on-site Survey, thus not
observedu.bu* wntten procedures and sample locations were thoroughly reviewed during the

Survey.

Vegetation is analyzed for uranium, technetium-99, and fluoride at the on-site laboratory. Results
from analyses of grass and pine needles collected in 1936 are presented in Tables 3-15 and 3-16,
respectively. As with the soil samples, vegetation analytical results indicate areas where
contamination, possibly from past or present operations, is apparent. The areas with apparent

contamination eievated above other values--V6K, interseciion of Blair Road and K-1407-C access
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SOIL AND VEGETATION MONITORING LOCATIONS
ORGDP - OAK RIDGE, TN
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TABLE 3-14

1986 FLUORIDE AND URANIUM IN SOIL DATA
ORGDP - OAK RIDGE, TN

Concentration (ug/g dry wt)
Sample | Number of ] (PCVQL;W wt)
Location | Samples F U (total)

July

518K 2
$19¢ 2
520K 2
S21K 2
522K 2 445 | 550 23 | 215
$23K 2 196 | <50 16 | 1.6
524K 2 514 | 50 18 | 175
$25K 2 a49 | 700 26 | 275
526K 2 333 [ 150 | 18 | 1.6
527K 2 600 | 650§ 62 17 | 155
$28K 2 380 | 's50 | 465, 18.7 | 14.75
529K 2 590 | soofsas"| 57 |22 [a0 | a3 | 17| 30
530K 2 . |-370 [200] 285 | 16| 12| 1a] 12 ] 09 | 105

“ . ‘
B

Source: Oakes;gi;‘éi.,_,l@B?b L

vote
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TABLE 3-15

1986 GRASS SAMPLING DATA*
ORGDP - OAK RIDGE, TN
l £ concentration U (total) concentration 99T(c éan:ntration
|
Lsoacr::oen (g dry wt) (ug/g dry wt) (pCi/g dry wt) Py
Feb. [July | Av | Feb. | uly Av Feb. | July Av Feb. | July Av
VIK [ 15]230f123] 01 [ 012 ] 0.113 | 0.08 |0.095] 0.0875 | 0.4 | 09 | 0.65
V2K 10.13}154 12.77] 0.7 | 0.19 | 0.447 | 0.05 | 0.147| 0.0285 | <0.4{<0.4]| <0.4
V3K J20]38)29] 01 Jo24]0171]0.08 |0.183] 0.1315 [«lr6} 26 | <16
vak [ t7}24]21f 01 ]005 0077|008 f0.041] 00605 07 [<04]<037
VSK_ 27187 }57]<0.1]003]0.064 |<0.08]0.021]<0.0505} 05 | <0.4] <0.45
veK J22)71147] 02 J007] 014 |o0.15 Jooss| o.1025-f 48 F . 1a | 1.15
VIK }59|38]49] o1 [005] 0076 | 0.08 [0.032] 0:0595 0.7 | o8
veK 14.030§35] 01 0.097]0.0985] 0.08 |0.074}:0.077 .. <04] 05
VOK |23 [9.2]58] 01 {007 ] 0084 “. 0066 <04 ] <0.4
viok | 83]s58]7.1] 01 |o0.17]0.137 | ace- 6.1 3.3
VIIK |11.3]78]96 1104 ] 32 | 6.83 .} 79 136.2| 86.1
VI2K 131 ]51]141102]017] 018 [*002 [0126 74 | 41
Vi3K 140}30)35] 01 [o003] .066. .,o.mﬂ.o,éu <04] <04
Source:  Qakesetal., 1987b o

L]

fngestion by cattle of 30 ug of fluoridé';ﬁén,gré'rh"(dry weight) of grass for average grazing

intake is considered to produce no adverse @ffect on the cattle.

. »
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TABLE 3-16

1986 PINE NEEDLE SAMPLING DATA

ORGDP - OAK RIDGE, TN
; N U (total) concentration ¥Te
Samole F~ concentration concentration
amp (u/q dry wi) , (pCi/g dry wt)
Location 9cn ‘ (ug/g dry wt) (pCi/g dry wt) pLifg dry
Feb. July Av Feb. -,Uly Av Feb. JUIy Av Feb, Juiy Av
PN1 69 163) 66 1.2 j0.126] 066 | 0.11 {0096 0.103 | <04]<04]<04
. PN2 30|58] 44| <0.1]0045]<007}<0.08}0.034]<0.057|<1.2y<1.2]<1.2
PN3 39 |71]5s] 0 Jo.095] 0.10 | 0.08 |0.072| 0.076 | <Bid}«0.4}<0.4
PN4 26 | 3028 01 |0085] 0.09 | 0.08 |0.065] 0.072 -}<04{<}0]<0.7
PNs | <0.1] 45 [<2.3] 0.2 Jo.077] 014 | 0.15 J0.059] o108 ] tia | 0.6¥] 10
Source:  Oakesetal., 1987b i
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road; V7K, perimeter fehce 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
Finding4.5.2.3.

The soil and vegetation sample collection locations are not all based on current sources or potential
future sources of soil and vegetation contamination. Although air monitoring locations have

recently been established in consideration of current or known future sources, any ¢ollocation with

qcure consulting

soil and vegetation monitoring locations was unintentional. ORGDP plans to.pr
services to review the current monitoring programs, and recommend a,pcqg'r"a'fma\pproach that
would integrate soil, vegetation, and air monitoring relative to opcratio,ns}--sve'é. f'inding 324.4.1.

e e e,
. . T .
v ‘.

3.2.4 Findings and Observations
None o o .".

3.24.2 Cateqory II | . ~ ‘ :’
None o

3.243 Category ”‘lt"",'.:' o

b congm”lat'onbg———i—“mb“” fully characterized. The Survey identified three areas that

are oc'nja"y ti‘ej-conté'rvfid'ated with hazardous or radioactive constituents. The contaminated

areas mcljud‘e',' bbzfmay not be limited to, the following:

i a K-1420.Cytinder Cleaning Facility Stack Exhaust Area - This stack was reportedly one of
the higher quantity sources of uranium releases during enrichment operations. The
"stack was installed in December 1971 (or January 1972) and operated until
approximately mid-1986 without a HEPA filter. It has operated since mid-1986 with a

HEPA filter. Soil sampling sites previously sampled in the area revealed uranium
concentrations as high as 44.3 ug/g in 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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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-99. 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
revealed low-level contamination by technetium-99 (1.3 pCi/g), uranium (17 ug/g), and
fluoride (61 ug/g). Historically, the nearby sample locations in the downwmd (both
northeast and southeast) directions have consistently shown hugher conc,ehtratlons of
yranium, technetium-99, and fluoride than have more dlstant pf cro.ss-wmd !ocatlons
Soil contamination from these sources has not been comp&etefy cbar,at’unzed

R . ‘.
. "',

Cooling Tower Areas - The areas near the coohng toweri reuivgd anrborne deposition
of chromate-treated cooling water during obwatnon ai the enrichment process,
Cooling water contained 18 to 21 parts per. mm'oa.wwn) ehromnum, 1 to 2 ppm zinc,
and 0.8 to 1.6 ppm phosphorus (Motley, t987) ?he am0unt of hexavalent chromium is
roughly one-half the total chromuum concemranoﬁ at 9 ppm (Taylor and Park, 1981).
Sampling performed at three locatmns near cwolung towers K-33-H, K-33-G, and K-31
from 1975 through 1981 showed sa;f contemmatnon by chromium and zinc ranging
from 20 to 2,260 ug/g and 9 to 2 885 .ng/g, respectively. Typically, concentrations of
these elements in SOH are |ess thaﬂ 100 ug/g for samples collected at locations just
outside of the pJant area Samplmg for these metals was discontinued in 1982. The
extent of hexavalent chromlum contamination in the soil relative to the former

operauon of thefowzrs is uncharacterized.

g

3244 CateqorlV ...
1. Seil and veggtétion sampling locations are not collocated with ambient air monitoring

stations. Current ambient air monitoring stations located relative to known (K-1420 Cylinder

Cleamn'é Facility) or future (K-1035 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 A|IRDOS model used for the sources. A program of evaluation is planned, but has
not been implemented. See Section 3.1.3 for information regarding ambient air monitoring.
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3.3 Surface Water

3.31 Background Environmental Information

Regional Setting

Surface-water features at ORGDP and in fact for virtually all of the ORR, follow the northeast- to
southwest-trending valleys, Each of the thre’e DOE facilities affects different sub-basms of the Clinch
River, the major surface -water body in the ORGDP area. Drainage from the Y-12 P!ant enters Bear -
Creek and the East Fork of Poplar Creek; ORNL drains into White Qak Creek and sevefal trlbutarles
and ORGDP drains into Poplar Creek, the Clinch River, and an unnamed tnbuﬁry of POp‘Iar Creek
known locally as Mitchell Branch. Refer to Figure 3-9 for detalls(Rogers ot alv 19883)
The hydrology of the Clinch River-Poplar Creek system is hu hly comélex due to flow alterations
unduced by the Melton Hi't Dam upstream on the Clcnch Rwer and thef Watts Bar Dam downstream
on the Tennessee River. The flows in the vicinity of the O&GDPean thus be downstream, upstream,
or zera. Historically, zero flow over Melton Hill dam. occurs about 50 days a year, usuaily during
weekends, when industrial electrical power requrrements are d|m|n|shed To sustain peak power
demands, intermittent releases of 510 m3/sec (TB 000 &3/sec) frequently result on weekdays. At full
pool elevation, the Clinch River in the area of ORGDP ranges in depth from less than 1 meter (3 feet)
to about 7.3 meters (24 feet) and In width from 90-to 180 meters (295 to 590 feet). The Poplar Creek
flow rate averages about 6 m3/sec (215 ft3/sed, with recorded maximum and minimum rates being
254 and 0.5 m3/sec (8,960 ftllsec and 18 ﬂ3/sec) respectively. The average depth of the creek in the
vicinity of ORGDP 15 ebout 3 5 meters (.1 15 feet) and the average width is about 70 meters (230 feet).

The 560- kulomet"e’r. .(350 m"i'fe}.-fevng Clinch River has its headwaters near Tazewell, Virginia, and
emptles into the ?ennessee River at Kingston, Tennessee. It drains an 11,420-square-kilometer
(4, dlc-squafe male} w.atershed and comprises about 11 percent of the Tennessee River watershed.
Melton Mill- Dam was built in 1963 and controls the flow of the Clinch River in the ORR area. It has a
head of'T'S’m'eters (50 feet) and creates a reservolr that extends 70 kilometers (4.4 miles) upstream.
Watts Bar Dam, aithough on the Tennessee River, affects the flow of water in the lower reaches of
the Clinch River up to the Melton Hill Dam, thus becoming a major influence on surface waters in the
immediate ORGDP area. Watts Bar Dam has a head of 34 meters (112 feet) and creates a reservoir
that extends up the Clinch River from its mouth to the 37-kilometer (23-mile) mark upstream. Poplar

Creek enters the Clinch River atthe 19 2-kilometer (11 9-mile) mark,
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Flooding

Flood risk on the Clinch River and on Poplar Creek has been evaluated by the Tennessee Valley
Authority (TVA), the agency which requlates water levels in the ORGDP area. Regional floods occur
typically in the December to April period, the season of maximum precipitation and greatest surface
runoff, since most vegetation is dormant. The severity of flooding oh the Clinch River was
diminished considerably by construction of TVA dams at Morrts, Meltbn Hill, and Watts Bar. From
1883 until 1936 (prior to Morris Dam's closure), 47 floods overflowed the Clinch Ri.ver floodplain.
Since 1936 only one flood (1937) surpassed the reservoir’s storage capacity. The cambmed effects of
the three dams should prevent almost all future excessive flows on the Clmch (Boyle eral 979).

ORGDP staff have used data from TVA's flood hazard analysis branch to predrr:t wa;er levels above
the ground floor of major facilities during the 100- -year flood) (1- m 100 chanas of being equaled or
exceeded in any given year) and the 500-year flood (1 in SOQ chanus of bo!ng equaled or exceeded
in any given year). Refer to Table 3-17. The same data were und to mntlfy areas of ORGDP which
would have blocked access during flood conditions. Refty to ‘hbleB 18 for this information. See
also Figure 3-10 for graphic views of the potentnally ﬂooded areas -

TN ".

Extreme floods may resuit on the tnbuta_rié';'.cb,_theflihw’ River from two types of storms:
o Intense rainfall of long duratié)ﬁ"durir’*ré winter,
. Cloudbursts of sh rt duratlon but great intensity during summer.
High-intensity summer rams occur frequently whenever warm moist air from the Gulf of Mexico
flows northward over the éastefn contmental range. The most intense storm during the periad of
record in the Crty of Oak Rldqe occurrea on August 10, 1960, when 18.9 centimeters (7 43 inches) of
rain fell in 3 3 how{ At thve storm center, 1.2 kilometers (0.75 mile) north of the Oak Ridge weather
statnons, abaut 22 ‘?centlmeters (9inches) fell during the same period. To demonstrate the
restncwd areal extent of such cloudbursts, during the same 3.3-hour period the rain gauge at
ORGDP's station 19 kilometers (12 miles) west of Oak Ridge recorded only 0.08 centimeter (0.03 1nch)
of prec&pntat':on Rainfall of this type 1s a source of concern, since it cannot be controlled by the

cneration of TVA'sdams (Boyle et al., 1979).
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TABLE 3-17

FACILITIES WITHIN THE FLOODPLAIN

L

ORGDP - OAK RIDGE, TN
Water Level Above Ground
Floor (ft)
Building Description -
100-Year 500-Year
Flood Flood
K-700-A-27 Substation for 1513 Pad 0 . nh
K-701 Boiler House 148 \ 3.89
K-702 Turbine Room ,t48 jsq
K-703 Office Area ] usf ----- SR
K-705-8 Intake Tunnel 0.0 0.01
K-706 Pump House o ‘:{k 08 0.01
K-71 Sewage Treatment Facility e 0.0 1.01
K-723 Warehouse 0.0 0.01
K-726 Warehouse iy o 0.0 1.51
K-738 Warehouse .: 0.0 0.76
K-801 Intake Pump House. ™ . 0.0 1.8
K-801-H Cooling Tower Top Wall-. 0.0 03
K-802 Pump House_ . 0.0 13
K-802-H Caaling Tower s 0.0 1.3
K-891 Pump-Houses. Floor 2.7 6.3
| .. .- Baseof Pumps 1.7 5.3
K-901-A .  Holding.Pond (normal poci elev. 740.0) 7.3 9.7
K-1025-A "'l Warehouse 2.5 5.9
Kg‘iGiSfB.‘: "} Warehouse 2.5 5.9
K-102$£q Warehouse 25 5.9
K-1025-D-" Warenhouse 2.5 5.9
K-1025-E Warenouse 2.5 \ 5.9
K-1064-D Truck Loading Facility 0.0 13
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TABLE 3-17

FACILITIES WITHIN THE FLOODPLAIN
ORGDP - OAK RIDGE, TN

PAGE TWO
Water Level Above Ground
Floor (ft)
Building Description
. ‘ 100-Year 500-Year
Flood flood
K-1064-E Yard Shop 00 v, o3
K-1066-E | Cylinder Storage Yard 0.0 " .'_l'l.l 1.8
K-1066-F Cylinder Storage Yard s
grade elev. varies (755.0 elev ) RS 5.9
grade elev. varies (752.0 elev.) Jif 5.8, 89
K-1066-J Cylinder Storage Yard B
grade elev. varies (750.3 elev.) R R 3 10.6
grade elev. varies (748.2 elev.) Lt 93 12.7
K-1066-L Cylinder Storage Yard. P 1S 4.9
K-1132 HF Storage Tanks P 00 2.1
K-1133 HF Storage Tanks P 0.0 2.1
K-1134-8 HF Storage Tanks *‘71 , 0.0 2.1
K-1135 HF Storage Control. Bulldmg 0.0 2.2
K-1203-2 Holding Basin (bed elev 747, 52) 1.88 4.58
K-1203-4 Chlorlnatuon Control 0.0 2.1
K-1203-5 Drying Bed 1.4 4.1
K-1203-6 Deying Bed .. 1.4 a1
K-1203-8 | Chloririe Tank 0.0 2.1
K-1203-10 . friftStation:  Base of Pumps 4.9 7.6
' Base of Motors 36 6.3
K-1203-1} T Air Blower Station 0.0 2.1
K-1203:12 Lift Station 714 9.84
K-1203-13 Monitoring Station 0.0 2.1
K-1203-14 Comminutor 1.86 4.56
K-1204-9 Ejector Station 2.1 5.4
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TABLE 3-17
FACILITIES WITHIN THE FLOODPLAIN
ORGDP - OAK RIDGE, TN

PAGE THREE .
Water Level Above Ground
Floor (ft)
Building Description
' " 100-Year 500-Year
‘ Flood Flood
K-1204-10 Ejector Station 7.5 b 10.8
K-1240-9A Parking Area ‘ 03i "',~"'~... 3.3
K-1250-5 Blair Road Bridge - | SEIL L B3
K-1250-6 ~ IBlair Road Railroad Bridge T P Y
K-1251 Barge Loading Facility : j . 18 43
K-1407-8 - |Holding Pond (normal pool elev.) TZO 54
K-1513 Pump House: Floor Inside Building 1.8 53
‘ Baseof Pumps . w7 0.0 23
K-1515-C Lagoon (normal pool elev,) ., . T 7.8 10.3
Source: MMES, 1984 ‘

3-52

-



7 TABLE 3-18
- AREAS WITH BLOCKED ACCESS DURING FLOOD CONDITIONS

ORGDP - OAK RIDGE, TN
Flood
Facility or Area :
100-Year 500-Year
= Outside the Perimeter Feiice (Roads Flooded)
' Access to K-1513 X XY
Powerhc se area west of '°-724 and K-707 X S S
Facilities on West and North Perimeter roads D '-'-".f‘-, X "
. from Highway 58 and facilities north of Portal 9 PRI R
. from Oak Ridge Turnpike AN PRSI
Portal 5 R '
_ Any part of the plant off of 8lair Road from 4 x- . X
- Highway 61 P L
Rail service to the plant - ,i.x X
East Duct Road to refuse waste burial | Sl ) X
Rail service from K-25 to the pow'erhéys\fo-qre"&-',:"‘,, i X
X

All powerhouse facilities west oleOA

Inside the Perimeter.Fence (Road's”F‘L'deedl
West Poplar Creek R'o'a'.dn.}
Access to Kfegt"

- Northwest lsé;ffdll:-klbad'fant K-1064 X
Northéast Patroi Rgad at K-1066 and K-1070-8
g ) Accésiftéﬂéfi 135

_TNortn patrol Road at K-1025

"INortheast Patrol Road at K-1025

Tt

Njnth Street at K-1066

>
w x| x| x| x| x}x|x

Source: MMES, 1984
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Evapotranspiration ¢~/ Runoff

Loss of water to the atmosphere by evapotr‘anspiration is approximately 76 centimeters (30 inches)
annually, or approximately S5 percent of the total annual precipitation. Evapotranspiration is at a
maximum from July to September. Seasonal relationships between evapotranspiration 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 quick runoff to streams percolates through the soil and event'(x.ally recharges

the groundwater system. R

e

As noted above, rainfall and evanotranspiration (and therefore runoff) ury tthQhout the year so

that stream flow is seasonally dependent. Two "seasons”’ can b.e |dentwﬁed a- dormant season .

(November through April) and a growing season (May through Octobem Seventy-three percent of
the 48-hour storms (long storms of moderate intensity) occucm the dcrrmant season while 75 percent
of the three-hour storms (short, intense) occur in the growmg &eason Peaks in rainfail occur in July
when short but heavy rainstorms occur. Converseiy, O’ttabor brmgs many siow-moving high-
pressure cells that suppress rain and provide rmld,,clea: dty wnther (Rogers et al., 1988a).

. Lo ‘s
I . DR e

Streamn Classifications S

The Tennessee Department of Public Heal"t'hll"has 'E'l'assified the Clinch River and its tributaries for
multiple uses. A summary | of thls class»ﬂcanon as it affects ORGDP's receiving streams is given in
Table 3-19. Note that several gaps ocuur for selected uses at Poplar Creek, East Fork of Poplar Creek,
and even for the Ciin¢h 'Rw.r Howevér all points in all streams are intended for use to support fish
and aquatic life,.! nvestock waxermg and wildlife, and irrigation of crops. Only the two larger streams
(Clinch River and Poplar Creek~) find use as industrial water supply. The only industrial user of Poplar
CreeknsORGDPntseJr

AIthou’gﬁ -z,h'.ere are nine public water supply systems serving 91,500 people that withdraw surface
water mt'hi.n' a 32-kilometer (20-mile) radius of the ORR, only one (City of Kingston, Tennessee) :s
downstream ‘rom ORGDP. Kingston's intake i1s actually on the Tennessee River 0.6 kilometer
(0.4 mile) upstream from the mouth of the Clinch River. Water use in the area s carefully monitored
(even though ORR effluents are downstream of the intake) because it is in the area of backflow of
Clinch River water in the Tennessee River. Kingston pumps approximately 9 percent of its average

daily supply from this source (Rogers et al., 1988a).
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TABLE 3-19

USE CLASSIFICATION OF RECEIVIMG STREAMS
ORGDP - VAK RIDGE, TN

is on the Tenne ssee River 0.6 kilometer (0.4 mile) upstream from the confluence of the

Clinch’ River-and the Tennessee River.

3-56

: . East Fork of Poplar Mitchell
Use Clinch River Poplar Creek Creek Branch!)
S T S S ST
Domestic Water km 7.0-74.7 -
Supply(2) (mi d4.3-46.4)
Industrial Water km 7.0-74.7 km 0.0-0.8 . i
Supply (mi 4.3-46.4) (mi 0.0-0.5) . R
Fish & Aquatic Life km7.0-74.7 km 0.0-origin | km 0.0-dam at. ¥+12 kmOO -origin
(mi 4.3-46.4) (mt 0.0-origin) | (mi 0.0-dam. at_-Y-'TZ) (mi 0.0-0r1gin)
Recreation km 7.0-74.7 km0.0-0.8 km 0.0:7.7-" "'} km 0.0-origin
(mi4.3-46.4) km2.1-19.8 km 13. :3-dam atY-l'Z (mi 0.0-origin)
km 23.0-Qrigin (M1 0.6-4.8 .-
(mi0.0-0.5 m|83 dama‘tY 12)
mi1.3-12.3 f
mi 1443-origin)._‘¥ L
Irrigation km7.0-74.7 km 0.Q-arigin ] ‘km.0.gadam at Y-12 | km 0.0-origin
(mi 4.3-46.4) (mi_Q.O-br_jgi,n)"' r(mn 0.0-damat Y-12) | (mi 0.0-origin)
Livestock Watering km 7.0-74.7 ,_km‘v.Q.O'-'qrig'in‘f_ ~| km0.0-damatY-12 | km 0.0-origin
and Wildlife (mi 4.3-46.4) I,_(mi-0.0}'th_in)"' (mi 0.0-dam at Y-12) | (mi 0.0-0rigin)
Navigation km7.0-19.2- 3 -l - -
km 32.0-74.7
(mid.3-119
mi 49: 9 46.4)
Source:  Adapted from Rogers et al T988b
() Standard classlfrcatvon af’ aH other tributaries, named and unnamed.
‘2) Kingston.is the onfy downstream public water supply system using surface water. [ts intake

"



ORGDP maintains pumphouses on Poplar Creek and the Clinch River to provide surface water for
virtually ali plant uses. The pumphouse at X-1513 on the Clinch River at km 23.3 (m1 14.5) 1s upstream
of all plant discharge points (except for the pond serving the filtration and treatment plant itself).
This station provides ORGDP with all of its santtary water and most of its cooling and fire protection
water. it services the main site, the Power House area, and the City of Qak Ridge Industrial Park

focated south of Bear Creek Road near the water treatment plant.

Two raw water intake pumping stations, K-901 on the Clinch River at km 18.5 (mi 11;5’1_ and K-891 on
Poplar Creek at km 5.6 (mi 3.5) were used heavily until August 1985 to provide ma'keué"water for the
gaseous diffusion processes recirculating cooling water systems. These systams consut of more than
5.6 kilometers (3.5 miles) of pipelines with 30- to 150-centimeter (12- to 60 )nch) daameters Makeup
flows ranged from 22 to 90 million liters per day ((6 to 24 rmllnon gallons por day (mgd)] and the
maximum recirculating water capacity was over 2 billion liters per day (530 mgd) Currently these
two intake stations are operating at very low pumping rates: compamd to ﬁaﬁt operations. Their use
is limited to providing cooling water for air plants, mtroggn p{.ants, thﬂ /maintenance building, and
various other buildings. The Poplar Creek pumphouse u{-891) alsans an important source of fire
protection water for the ORGDP site. R

e N o
v . A

332 General Description of Poll ujcion,f'm_dncfe.‘s'a'_r‘\;d Controls

3.3.2.1 Principal Wastewater Sources \

Wastewaters are genereted by a numb!r of different operations, past and present, on-site at
ORGDP Discharges may be- contmuous or intermittent, dilute rinses or more concentrated solutions,
process-related, or naturat. sbrface runoff Control and treatment measures are in place to minimize
the amount" o‘f poHutants féieased. Where appropriate, wastewaters are combined prior to

treatment and dlscharge

The major. generator of wastewaters over most of ORGDP’s history was the recirculating cooling
water (RCW{ system which had 1o control the buildup of scale-forming compounds by blowing down
(discharging) a portion of 'ts total volume to an electrolytic chromium reduction facility, then to
settling ponds prior to release. Refer to Figure 3-11 for a flow diagram of the RCW system. Typical
continuous discharge flows ranged from 280 to 700 liters per minute {74 to 185 gallons per minute
(gpm)]. This source was terminated by cessation of enrichment operations in August 1985. The

discharge from the K-901-A pond continues to flow, but is currently limited to a few sma!l once-
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through cooling water releases, firewater clarifier blowdown, surface runoff and flow from a few

small natural springs.

The primary generator‘ of radicactive liquid wastes is BuildingK-1420, the cleaning,
decontamination, and uranium recovery facility. Activities at this facility are expected to increase as
‘major units of enrichment equipment are decommissioned and brought to Building K-1420 to be
decontaminated and cleaned prior to recycle or disposai. This operation typically entails some form
of mechanical removal, followed by liquid cleaning with water, steam, or weak sol'qtlons of nitric
acid, and/or sodium carbonate. Waste solutions contain nitrate and fluorides (frdm LM:"Q), in addition
to uranium and other heavy metals, so treatment and recovery systems wnhm the 9ame building
have been designed to recover uranium and remove other metals, mtrates, and more recently
fluorides. The main objects cleaned in K-1420 are convertors and compressars-from ennchment cells,
and UFg cylinders ranging in size from less than 25 kilograms (55 pounds) to 12 7 metnc tons (14 tons)
capacity. Besides the cleaning/decontamination operation, ﬁundmg tc-uizo also houses degreasing
and plating lines for depositing nickel onto base metals usmq eiectroplatmg or electroless nickel
plating technigues. Rinses and spent solutions from 4hesq batch qpcratnons are also processed within
the building prior to release. Recovery and pre,treatmem umtx corntained within K-1420 include an
extensive uranium recovery system using solven: utractlan@nd ion exchange techniques and a new
treatment system for removing fluondes from cylmdnr cleamng, floor pan, and fluoride scrubber
wastewaters via pH adjustment, soilds separatron and ion exchange. All pretreated wastewaters
and rinses are piped to the K-1§07-H Centrat Neytrahzatlon Facility (CNF) for further treatment. See
Section 3.3.2.3 for detalls. | -

The X-1501 Steam Maf‘\t and its anc!llanes produce liquid wastes from water conditioning and
softening operauons, bod—or blowdowns, and coal pile runoff, in addition to significant volumes of
once-through ﬁon c.mtact cuohng water. The plant contains seven boilers, with a total rated
capacity. oﬁ 168-000 kulograms (370,000 pounds) per hour. Present production levels require only
25 percent of rated’ capacrty, so the steam requirements are being met with only two operating
boilers. An bonlers except No. 7 may be fired with coal, and three of these six can also burn natural
gas. Emtssm_ns are controlled by electrostatic precipitators in the two stacks serving these six boilers.
Boiler No. 7 has its own stack, and can burn either oil or natural gas as fuel. There have been two
coal piles adjacent to K-1501, one on the north side, the other on the south. A runoff collection
system has been installs#d to collect the weakly acidic runoff which occurs during heavy rains and
channel it to treatment by neutralization. There was some evidence that some of this runoff,
especially from the south coal pile, bypasses the dike-and-ditch collection system and enters the

storm drain in the area. See Finding 3.3.4.4.2. However, the south coal prie is scheduled to be
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elimnated in 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 piped to
the CNF for treatment. See Section 3.3.2.3 for detalls.

Another wastewater source may be found in Building K-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- basé"d bleaches are
used, and all detergents are biodegradable. Washwaters and rinses are drained: ta a-common sump
for all machines, then to the sanitary sewage collection system via a large srudge trap outslde the
building. This sludge is sampled and analyzed quarterly for Extractoon Proﬂdure (EF‘) toxicity,
radioactivity, and 29 different metais. Calcium, iron, magnesuum alummum and uramum in that

order, are the dominant metals, and all are typically present. ‘at- c_oncentrat:ons greater than

10 miligrams per gram (mg/g) of sludge. Once a year the sludge trab‘{'? de'a"né’d out, yielding seven to’

ten 208-liter (55 -gallon) drums for disposal at the dlrect;on of thqenwrohmental coordinator for the
area. Health Physics personnel monitor the mduwd-ual raundry washmg machines and the worker
environment once each month. ) S

The K-1515 Water Treatment Plant prgqyéés, bqiaﬁ!é‘-'@gate.r for all uses at ORGDP, and has a rated
capacity of approximately 30 million Iit'éré_“pgr"d‘aﬂy»('a mgd). The sanitary water system consists of a
raw water pumping station (K-1513) Ioc.at.éd uﬁ'stream on the Clinch River at kilometer 23.3
(mile 14.5), a treatment and fltratnon plmt (K 1515), finished water storage tanks (K-1529 and
K-1530), and a dlstrlbutlon system wn’.h 30.5 kilometers (19 miles) of piping. Although the system
dates back to the eariy 19405. ut has been continuously improved and carefully maintained, providing
reliable service . co ORGDP"s mam sne to the Powerhouse Area, and to the City of Oak Ridge
Industrial Park 9 ust squth of Bear Creek Road in the vicinity of the treatment plant. K-1515 does
generatg a- lnquid chemncal waste during normal operation, consisting of wet slurries from fiiter
backwash qperatxoni.dnd chemical sludges from coagulation and settiing basins. These wastewaters
are conveyyed to the K-1515-C holding pond for long-term settling prior to release of the supernatant
waters 10 the Clinch River through National Pollutant Discharge Elimination System (NPDES)
Qutfall 009. Siudges from the bottom of the holding pond were removed during the early 1970s and
disposed of in the K1515 Land Treatment Unit adjaceht to Bear Creek Road. Refer to Section4.5.2.3.t

for additional information relating to siudge disposal from this facility.
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3.3.2.2 Secondary Wastewater Sources

Maini4nance Shop operations at Buildi‘ng K-1401 generate small quantities of wastewater from
metals cleaning operations, machine shop cooldants and degreasers from the metal fabncauon
operations, and miscellaneous waste oil and lubricants 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 is releaseJ to a maintenance shop
sump where it is combined with similar releases from the high temperature Iaboratq‘&y (K-1405) and
the engineering laboratory (K-1413) and pumped over to the contaminated hold‘q‘g_g té{wk at the CNF

for treatment.

A

Another secondary source of wastewaters is the ORGDP Garage housed m Buuldmg K-1414, The
facility is responsible for maintaining 410 DOE vehicles, ranging m slu from 4-cyhnder subcompact
cars to tractor-trailer rigs. There is also an outdoor auwmanc vehtcle wash facility (K-1414-8)
adjacent to the main garage building. The wash facnltty can handle three vehicies at a time, and
operates for 4 hours per day. Washwaters are coJ-lected and canveyed to the Sewage Treatment
Plant (STP) for treatment. Waste oils and other fluud& (e g mhylene glycol) are collected in drums
and disposed of as hazardous wastes. A Iarge heauy-equrpment cleaning bay inside the garage uses
high-pressure steam to clean trucks an'd,'roadl m,aj,nlt.ena_nce vehicles. Wastewaters are collected ina
large sump and conveyed to the STP. RN

Building K-1095, the Paint, Shop. has two- Iarge wet spray booths utilizing water curtains to help
control fumes and fine dmplets fro’m Wrzy painting operations. Both booths use water-based paints
in recirculating spray systems, When the paint in the recycle systems becomes unusable, the mixtures
are allowed to settle- mto twn phases The liquid phase is analyzed, and if acceptable is pumped to
the sanitary STP If. rt |s too hlgh in toxic metals, 1t is disposed of as hazardous waste. Relatively small
volumes are. mvoNod typfca“y 1900 liters (500 gallons) per batch, with 3 to 4 batches per year. Over
the-pas; 3 ye_ars, all batches have been suitable for transfer to the STP.

The ORGbP_mam site and the Powerhouse Area have a large number of diversion ditches, collection
sumps, and storm drains for collecting and conveying surface water und stormwater runoff to the
adjacent receiving streams. An ongoing survey has located and identified 135 storm drains, and has
begun the task of tracing contaminants found in many drains back upstream to their sources. See
finding 3.3.4.3.1. Thus far, 120 storm drains have been grouped into three categories, as follows
(Scheib, 1987):



° 9drains which may potentially convey process effluents.

° 51 drains which convey once-through cooling water and/or building roof drain water
only. . |
o 60 drains which convey surface-water runoff only.

All nine of the storm drains which may be carrying excess wastewaters flow into surface-water
bodies which.are covered by NPDES monitoring requirements, so any releases to these drains will be

accounted for.

ORGDP maintains a concrete washdown pad in the northern part of the site atarea. 2&7} 064-C for
cleaning fly-ash hauling trucks, trash hauiers, and other heavy equipmen,t:‘_‘.'..Sihfe*.' wastgﬁéter from
this operation may become contaminated with oil and grease, the pad is""e&uinﬁd&with a collection
sump and an oil trap to prevent oily matter (and to a lesser extenr, sohds) from entermg the storm
drain. Any silt or debris which collects in the sump is penodlcally removod 'Durmg the Survey,
problems were noted with this operation. Refer to Finding 3. 3 4«1 1 fcr details

PRalkee )
.- BN . e ": ~“
o e

The buildings in the south-central area of ORG DP prrmanly vd‘entnfled as K-1004-A through U contain
a cluster of laboratories, pilot plants, test faCIhtIQS,. and offnces Wwhich generate small quantities of
liquid rinses and wastewaters. Also, once- through coolmg waters and cooling tower blowdowns
from these facilities are released to" storm ewe'rs and conveyed to the K-1007-B pond for
equalization and settling. Overflows from_th,«ls pond are monitored as part of the NPDES permit
requirements. e
In the Powerhouse Area,, there are a number of scrap storage yards, PCB storage facilities, and ash
piles from the on- -site burnmg of cc \l. Runoff from this area occasionally may contain measurable
amounts of metafs and/or rad‘oac nty. Further assessment of this problem is being conducted as

part of the storm df:a-m survey.

33 2 3 Treatment and Control of Wastewater

ORGDP provides a number of facilities designed to minimize the impact of its pollutants on the
environment. 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 '< 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 all three ORR
sites (ORGDP, ORNL, and the Y-12 Plant), Paducah Gaseous Diffusion Plant, Portsmouth Gaseous
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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 kiln.
Cooling is accomplished in a fOur-stage quench chamber, and cleaning of the off-gases involves the
following three types of wet air pollution control devices:

° Venturi scrubber
. Packed bed scrubber
° lonizing wet scrubber.

Water is collected in concrete basins and allowed to settle out solids picked up. dunm}t}\e scrubber
operation. Most of the water is recycled to the quenching/scrubbing umts affer pH adjustmem but
a small part of the total flow is blown down to the K-1407-H CNF for further- treatment prior to
release to Mitchell Branch. o

o .

X

The CNF (K-1407-H) provides pH adjustment and metals pre«mtatnon eJther dlrectly or through a
lime neutralization pit at K-1407-A. (Refer to Figure 3 12) Nemrﬂlzatlon tanks are rubber-lined for
acid/alkali resistance. Settling time is prowded and sdee; are removed and dewatered using a
sludge thickener and centrifuge. In this way, the total volume of hazardous sludge may be
minimized. The du¢' 'vstem provides for segregatlonr of hazardous streams from nonhazardous
streams. Discharged effluents are released to Mtt{hell Branch directly, or via either of two settling
basins (K-1407-E and K-1407-F), which will serve as NPDES monitoring stations. Although the CNF is
presently in use, the active NPDES momtormg pomts remain at K-1407-B and K-1700 (the mouth of
Mitchell Branch). The Iatter momtonng pomt (K-1700) will be eliminated in the near future and
replaced with active momtondg requwements at points K-1407-F and K1407-J. New permits due to
take effectin February 1989 are currently being negotiated, so will be in effect by the time the TSCA
Incinerator and CNF goto fuit- ﬂow conditions.

The thi'ré'r'ﬁ;'-iq:r wa's{éwater treatment system is the K-1203 STP, an extended aeration plant with a
capa‘c'lt;('of_i:? million'liters (600,000 gallons) per day. The sewage collection system serves the entire
main ORGdP-sgte with very few exceptions (septic tanks at remote locations). There are nine sewage
lift stations, approximately 1,340 meters (4,400 feet) of forca 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/exfiit-ation, depending on saturation canditions in the ground. Infiltration
may contribute to capacity overioads, while exfiltration releases untreated wastewater to the

ground. Refer to Finding 3.3.4.3.2. The plant was built in 1975 to replace a 30-year-old primary
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treatment plant. The original 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 (tfwe retention basin). This practice may be interpreted as

a possible NPDES violation. Refer to Finding 3.3.4.4.4. After peak flows subside, the contents of the

Imhoff tank are pumped through the STP. The new facilities include a comminutor to contmueusly ‘

shred incoming solids, an aeration tank, clarifiers, 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!['."‘,

e

\

3324 Spill Prevention Control and Countermeasures Plans

ORGDP staff have prepared Spill Prevention Control and Countermeasures (SPCC) Pfans covering oils,
hazardous materials, and hazardous waste. Plans are properly certlffed by a professronal engineer
and by a certified hazardous materials manager, both 'ecogmzed by the ‘State of Tennessee. Plans
have been continuously upgraded as necessary (the fo:rth rwtsion rs. dated February 1988) and
contain sufficient detail to satisfy requirements of AG.CFR 10 2 and to yguide plant personnel actions in
the event of a spill. Ongoing efforts are aamed at keepmg alfgarts of the plan current, with up-to-
date contacts and emergency phone numbers There are su.ffucnent illustrations and tables to guide

the user to the proper locations for actuon e \-;,.,

3.3.25 Potable Water Suppjies and_Di‘str‘i_gx;gtilbn Systems

anshed water produced by the K TS?Swater treatment plant is potable grade and is piped to water
users given in Section” 3 3 2 1 Besrdes the extensive monitoring of finished water at the treatment
plant, selected sources are samp!ed throughout the distribution system on a bi-weekly basis. Water
of high quality* produ;:ed by the K-1515 plant continually shows no total coliform and very low levels
of heavy metals Tt)e only problems noted occur at remote points in the distribution system where
an occasaone} samplocontams less than the required minimum of 1.0 milligram per liter (mg/l) total
res:du'at_&!"rlerme (TRC). This usually means that the water in the lines has not been run often enough
or long erwough to ensure that fresh water is coming frorn the tap. All active locations contain more
than 1.0 mg/l TRC.

ORGDP has about 170 backflow prevention devices in use, ranging in size from 1.8 centimeters (0.75

inch) up to 15 centimeters (6 inches). The Equipment Testing and Inspection Unit has responsibility

‘or inspecting all units. If repairs are needed, they are usually made on the spot, or the device 1s
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disassembled and taken to K-1401 where a large inventory of replacement devices and parts is

maintained in ready-to-go condition.
333 Environmental Monitoring Data

3.3.3.1 Annual Surveillance Reports

Since 1971, surveillance reports covering the three ORR facilities' year-roung’, programs for
monitoring the environment have been published annually. Reports cover the nmmedsate areas and
surrounding region's groundwater and surface waters, soil, air quality, veget.atlon and wnldllfe and
through these multiple and varied pathways, the resident human populapbns Recent reports have
been issued as two-volume sets, wherein Volume 1 is a “stand- algne repnrf about' the ORR, and
Volume 2 presents detailed data and results of analyses upon whlch cgncluss,qns in Volume 1 are
based (Rogers et al., 1988a and b). ' e |

With respect to surface-water monitoring, ORGDP does measufe off-slte concentrations upstream
and downstream on the Clinch River and on Pop.lar Cfeek Rnfer to Flgure 3-13 for locations of these
monitoring points, plus the NPDES pomts requlred ta be monltored for compliance with TDHE
regulations. Off-site monitoring mcludes bcu‘h watel' quallty pararmters and radionuclides. The
goal is to document ORGDP's impact On recelvmg streams and to dlfferemlate it from other sites.
Composite samples are collected monthly at‘all lbcatlons except K901-A, West Fork, and Brashaer
lsland. A grab sampie is collected monthLy at these three locations. All samples are analyzed for
radiological and nonradquOglcal parameters Data for radionuclides upstream and downstream on
the Clinch River ang Poplar Cl'eek are’ glven in Table 3-20. ORGDP operations currently appear to
have no |mpact on elthef recewmg stream from a radiological standpoint. All radionuclides either
showed no dl.f“lerence betw.een upstream and downstream points, or were |ower downstream,

probably due’ tQ dllutlon from noncontaminated water entering between upstream and

downstream poi nts

Both receiving streams did irdicate some impact from nonradiological releases in 1987. dinch River
data are Fo’und \n Table 3-21, and Poplar Creek data in Table 3-22. In some cases, maximum
concentrations (cadmium, zinc, fluoride) increased, but long-term yearly average concentrations
showed no change, or even showed some reductions. This may indicate short-term releases or spills
which had no real effect on the Clinch River over a longer period of time. For chemical oxygen
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 (tream. There are no
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Source: Bowars, 1988a

FIGURE 3-13

SURFACE WATER SAMPLING STATIONS
ORGDP — OAK RIDGE, TN
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TABLE 3-20
RADIONUCLIDES IN SURFACE STREAMS
ORGDP - OAK RIDGE, TN
(Concentrations In pCi/l)

Clinch River (Upstream Point @ K-1513; Downstream Point @ Brashaer Is)

Upstream Downstream % Change

Max Avg Max Avg Max .. |

Np <2 <1 <1 <1
Py <3 M<1 <2 <t [633.3)n) .
Te <222 | <165 <224 <ipa. | ne. |7 nc
Cs <100 <100 <100 | <1Bt nc n.c.
u 4.0 <2.0 13 [<07-1 -675 | (:65.0)
U (mg/!) 0.006 | <0003 | o0.002 .| <odn1 [ -66.7 (-66.7)
Poplar Creek (Upstream Point @ K-1710; anns«tfum?omt @ K-716)
Np <2 <t | ‘~.,-f3..-._1. ~p <t n.c. n.c.
Pu <3 23 ‘ 5 L3 <t n.c. n.c.
Te <222 <f6&. |-.<222 <165 n.c. n.c
Cs <o, | <100-] <100 <100 n.c. n.c.
u 0.0} <58 8.7 <27 -13.0 (-50.0)
U(mat) 4 0045 _rk"o.oos 0.013 <0.004 -13.3 (-50.0)

Source: Rogérs et al.; 1988a and b

All data based on year-(dng monthly analyses for 1987

nc. . Noéhdnge.hetween upstream and downstream points.

().~ Valuesin parentheses are based on highest concentration in a “less than” value.
" . Percentwould not apply if 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
Units (Brashaer Is)

Max Avg Max Avg Max Avg
Arsenic mg/l | 0005 | <0005 | <0.005 | <0.005 | (W[ nc
Cadmium mg/ | <0.002 | <0.002 | 0003 | <0.002 | 5004’ n.c
Chromium mg/l | <0.010 | <0.010 | <0.010 <0._,01',°" nc “:5‘n.c.
Copper ma/l | 0.085 | <0.013 | <0.004 | <0.006-]~953y | (-692)
Lead mg! | 0005 | -000a | 0025 “}<0:007 [-.»400 | (+75.0)
Manganese mgi | ooss | 0025 | aoza [-op20-4 -119 | -200
Mercury mg/! | 0.0004 |<0.0002} <o,6&< 00002] 500+ | ne
Nickel mg/ | <0.050 | <0.050 |*<0,050-§.%0.050 | n.c. n.c.
Sodium mgt | s9 | a7 -} ser | a7 5.1 n.c
Zinc mg/ | 0.064 ) <00030.| "&24 <002 | +275 | (-333)
Total Metals mo/l | 617 ".?'f'{d."az'+ ~s98 | ~477| -30 -1.0
Ammonia-N mgl!l <0.2 .<02 <0.2 <0.2 n.c. n.c.
Cyanide Jrmn-}- 00067| <0.003 | 0003 | <0002 -500 | 333)
Fluoride ol mgn | 419 | <01 |05 <01 | +183 | (91)
Nitrate-N Lo ‘.;.t‘hg.[l."ﬁ 8.37 110 | 061 040 | -927 | -636
Sulfate I +mg/l 27 22 25 21 7.4 45
coQ- ... - " mg/l 7.5 <52 28 <9 +273 | (+73.0)
Solids, dissolved mg/! 230 171 216 165 -6.1 35
Solids, suspended mg/! 19 <6 3 <8 316 | (+333)

Source;

Adapted from Rogers et al., 1988b

All data are based on year-long monthly analyses for 1987.

n.c

)

Percents would not apply if true values are near zero.

pH

Standard unitsrange
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No change between upstream and downstream points.
Values in parentheses are based on highest concentration ina “less than” value.

7.8-8.2 upstream and 7.6-8.4 downstream




TABLE 3-22
POLLUTANTS IN SURFACE STREAMS, POPLAR CREEK SAMPLES

ORGDP - OAK RIDGE, TN
Upstream (K-1710) Downstream % Change
Units (X-716)
Max Avg Max Avg Max Avg

Arsenic mg/t | 0005 | <0.005 | <0.005 | <0.005 ne' il ne
Cadmium mg/l | <0002 | <0.002 | 0002 | <0002 | "me.l nc
Chromium ‘ mg/ | 0.041 | <0.013 | <0010 | <0.030.{ 756+ 'v:'(‘;z3.1)
Copper mgt | 0050 | <0085 | <0.085 | <0.013°}.+700.] (+62.5)
Lead mg/ | 0007 | <0.004 | 0005 }.<0.Q04 |-.:286 | nc
Manganese mgn | 0250 | ora T ooes |-0.025-f -664 | -78.
Mercury mg/! | 0.0004 | <0.0002 i.gp_,pbo"a-. Fo@ooz n.c. n.c
Nickel mg/l | <0.050 | <0.05q | <6050} x0.050 | nc n.c.
Sodium mg!t | 15.0 A0.0 - 56| 47 -60.7 -53.0
Zinc mgi | 013 .} <0%3-| obesa | <0.03 | -508 n.c.
Total Metals mg! | ~1551 [ %1047} ~617 | ~4.78 | -60.2 -53.0
Ammonia-N mg// <02';f§d2 <02 <0.2 n.c. n.c.
Cyanide g/t |-.0.017.7] <0.006 | 014 . .<0.005 +724 | (-16.7)
Fluoride  {men [on0” | <04s | 06 | <020 | 143 | (549)
Nitrate-N g [ 100 2.0 33.6 3.38 +236 | +690
sufate . .- |'mgr| 49 40 40 30 184 | -250
coD .- .. - ‘mgli " <7 145 <71 +318 | (+1.9)
solids, dissolved  ~ | mg/ | 310 215 214 177 | 310 | 177
Solids, suspended mg/! 17 " 22 14 +294 | +273
Source: Adapted from MMES, Rogers et al., 1988b
All 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 concentrationin a “less than” value.

Percents would not apply if true valuas are near zero.

pH Standard unitsrange = 7.7-8.0 upstream and 7.6-8.5 downstream.
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drinking water standards for COD, and downstream readings average <9 mg/l. Maximum reported
concentrations were 7.5 mg/l upstream and 28 mg/l 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 ORGDP 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 exceed standards.
ORGDP is not contributing to the manganese loads on either streanj,\,-.w"r.xf;\‘ downstream

\

concentrations lower than upstream for both receiving streams. T

ORGDP does elevate nitrate-nitrogen concentrations in Poplar Creek both thort-tpfm as maxima,
and long-term as annual average concentrations. While averageweﬂwam at 2010 24 percent of the
10 mg/! drinking water standards on upstream and downstream samples. respoctnvely, the 1987
maximum upstream concentration was reported as 10, 0 mgﬂ and the downstream maximum at K-
716 was 33.6 mg/l, more than three times that drmkmg'watcr standard However, this apparent
increase in nitrate-nitrogen in Poplar Creek was not ha\nng a serious impact on Clinch River
concentrations. 8oth maximum and average concerrtratlons were more than 60 percent lower

downstream on the Clinch River, mdlcatmg thgt themcrease was limited to Poplar Creek.

3.332 NPDES Permit ReggiLement_;QﬁQAMee‘;'toring Results
ORGDP is required to conédct ekﬁmive’&w"o.nitoring of selected outfalls and on-site effluent release
points as a condition of NPDES Permns No. TN 0002950. This permit was issued to the Department of
Energy Oak Rndge Operatrons Ofﬁce (DOE/ORO) on February 27, 1984, modified on September 11,
1986, and exptres on February 27 1989. Negotiations are currently proceeding to submit renewal
applncat:ons for tj're ORGOP. Basic permit requirements and the number of noncompliances are
hsted in Tab&e 3- 23 Overall the ORGDP was in compliance 99.8 percent of the time, yielding only 40

noncemh‘ances out of a total of more than 18,000 required determinations.

The two most common exceedances, accounting for half of the total number, occur for aluminum at
K-1700, and PCB at K-1407-B. The 1.0 mg/l aluminum daily maximum at K-1700 was exceeded five
times, as was the 16 kilogram per day (kg/day) load limitation on aluminum. individual results were
ashigh as 10 to 12 times the limit. At K-1407-8, the PCB limitation of 0.014 mg/l is actually below the

limit of detection of the method used to analyze PCBs. Even if all nondetected values are assumed to
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be in compliance, there were still 10 measurements which gave detectable concentrations, so all 10
were in violation. ‘

The only other exceedance occurring more often than once or twice was noted at K-1007-8 hoiding
pond, where COD limits were in violation a total of seven times in 1987. The daily maximum
concentration of 25 mg/l 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 addressing these i;s‘pes during the

permit renewal negatiations. L
‘,

N,

Except for the noncompliances noted above, most of the pollutants are prgsent tsmall percentages
of their limitations. Table 3-24 presents summaries of 1987 maxnmum modﬂ'ﬂy auerages, showing
the percentage of limits represented by the highest monthly average for any month in 1987. Most
months were well below the averages shown in this table. Data aregwﬁn ‘not only for parameters
which have numerical limits specified, but also for aH paral’nmrs recr.ured to be monitored. For
example, NPDES Point K-1407-8 lists 40 parameters wrth g ndmencal limitations, but all are
required to be analyzed for under terms of the eur ent permut TOHE will use these data in
determining whether limitations need to be &pecxﬁed at pcrmlt renewal time in February 1989. Note
that where numerical limits exist, ORG DP‘s e.fflueﬂt tends to be at less than half of those limits, even

inthe “worst” month represented by these data

A similar table, Table 3-25, us gwen for darly maxlmums in 1987. The single highest concentration for
the year for each parameter is gwen ahd expressed as a percentage of the daily maximum limit,
where applicable. Several maxtmums -re at or over their respective limits, and are considered to be
noncom plrance wher\ over ‘..he }00 percent mark. Often the exceedance appears to be only by a few
percent, while others are 1, S w 4 S times higher than permitted limits.

. o,

The "F‘é‘hﬁe‘s;see Depef!ment of Health and Environment (TDHE) has inspected ORGDP's monitoring

stauons;'éna has questioned the validity of flow measurement devices at most of the NPDES

monitoring points. Ongoing negotiations will define which outfalls will need to be upgraded and
which will be terminated as NPDES points. The forthcoming February 1989 revised permit will
finalize decisions resulting from these discussions. For additional details regarding the inadequacies

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 NPDES point K-1407-F
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leads to concerns whether composite samples will be representative of true outfall concentrations.
Sample line length, diameter, and direction all may contribute to sampling problems at this location,
Refer to finding 3.3.4.4.3 for details. ‘ ‘

3333 Storm Drain Survey

To fulfill requirements of ORG‘DP's modified NPDES permit, and to confirm that process wastewaters
were not being routinely released through storm drains, an extensive storm drain su'&ey was carried
out from March through July 1987. Since the tirme selected was the normally - mmy-sqason ORGDP
expected to be able to characterize most of the storm drains during an nnmal samplmg per;od of 6
~weeks. When rainfall during the period was only 26.7 centimeters (10 5 mghes), mstead of an
anticipated 47.5 centimeters (18.7 inches), and a number of norma!lv flowmg drams ‘remained dry,
the sampling period was extended to 3 months in order to obtam sampr« fromdt |east some of the
dry drains. However, 72 out of 119 drains remained dry durmg the ermgs survéy (Scheib, 1987).

The rnajority of the 48 fluwing storm drains provod tc bq cﬁschagges from once-through cooling
water systems. Some steam condensate, cooltﬂg towcr blowdpwn and groundwater sources also
tended to flow most of the time when samples Mft souqht Only one true process discharge, coal
pile runoff, was found to be dnschargmg dtr«ﬂy tD ‘a storm drain (SD-170). This release was
inadvertent and accidental, and was dnsccmtmued 1hort|y after discovery. ORGDP has identified 172
individual analyses where con;entratnons excogded those defined as reasonable guideline values
based on EPA point source Irrmtatmns. drmkmg water standards, or ORGDP NPDES effluent
limitations. (Refer to Tam 3 26) Th'w analyses represented 28 storm drains scattered around the
site. In some cases, drams ongtnated near some areas known by ORGDP to be candidates for
remedial actlon e, g thq ;lassnfled burial ground/garage area which drairs to SD-180; the
Powerhouse ash pule Whnch drams to $0-992; the classified scrap yard which drains to $D-280 and SD-
294). cher drams remam to be further investigated to identify sources better. Refer to Figure 3-14
for Ioca;nqn qf storm- drains which exceeded ORGDP’s selected guidelines for at least one pollutant
par'amét,ér‘ "Table 3-27 gives data and drainage sources for the storm drains shown in Figure 3-14.
The rema;m»c‘sg storm drains either contained pollutants at levels below selected guidelines, or were

never found to be flowing during the storm drain survey.

Four of the storm drains with complicated distribution systems (SD-100, $D-170, SD-180 and $D-190)
are the subject of a second phase of storm drain characterization - an effort to determine sources of
elevated contaminant levels more specifically. Each branch of the trunk line terminating at storm

drain outfalls will be sampled (where possible) to isolate sources of contaminants to a single
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TABLE 3-26

STORM DRAIN EFFLUENT REVIEW GUIDELINES
ORGDP - OAK RIDGE, TN

- Sulphate

Parameter Limit (mg/) Reference Table!
M-B—
Lead 0.60 A
Zinc 1.52 F
Cyanide 1.20 B,
Copper 1.0 TG E Y
Nickel 3.98 . 8™
Chromium 0.05 ‘D, F
Asilver 0.027 SR
Total Suspendad Solids 502" ... O F
Qil & Grease 155 VR
Iron £ 000 N C
Total Residual Chiorine 024 F
Arsenic T 005 D
Barium . 10 D
Fluoride Lo |" 1.4 0
Mercury *; " 0.002 D
Nitrate N 20.0 F
Selenium . g 0.01 )
Gross Alpha ) o 15 pCi/l )
[Gross Beta 3 50 pCi/| 0
Chioride , 250.0 E
pH 6.5-8.5 E
Total Dissoived Sohds ) 500 E
Alummum ’ 1.0 F
Beryllium, - 0.002 F
- fchemical Oxygen Demand 25.0 F
) 250 £

Sources: Scheib, 1987

"A Electroplating Point Source Category Limitations
8 Metal Finishing Point Source Category Limitations
C Steam and Electric Power Generating Point Source Category Limitations
O Primary Drinking Water Standards
E Secondary Drinking Water Standards
F ORGDP NPDES Effluent Limitations
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" TABLE 3-27

STORM DRAIN SOURCE AND CONTAMINANT DESCRIPTION

ORGDP - OAK RIDGE, TN
Maximum
Storm Drain - Concentration of Orainage Sources
Contaminants'

100/104 TDS 1,096 cl 620 | Groundwater, cooling tower
coo 73 ResCl 3.1 |blowdown, laboratory rinse
Fe 1.8 Al 1.5 |discharges, once-through copling,
gross a 66 pCi/l roof drains, area runoff ',_’ i
gross 8 60 pCi/l e b

140 TDS 1,096 0&G 315 |Groundwater, roof ctrams ared.
CoD 36 runoff (O&G elevarted d’ue to an. m{ )
SOs 265 spill 3/13/87) .7 ,
gross a 33 pCi/l ,_‘”-: .

142 TOS 822 Roof draidg;-area rU'nbff
coD 30 SRR
SOs 404 . s

160 CoD 34 Oul sturage area runoff roof drains

. gross 8 206 pCi/t Y- :

162 CoD 31 Sludge fmat'lon pour area drainage
Fe 1.4 = (limited use)

Al 1.9 o L . "-_':»

170 Res Cl | 0:9. ° % | Caal pile runcff (discontinued),

Al . 29.. - 'jonce-through cooling, cooling tower
gross a .. 26pCHl "t '{blowdown, roof drains, area runoff,

» gross 8 -. 9§ pCifl -, groundwater ‘

180 TOS | 1,830 C'Im‘,"'._ 840 |Groundwater, garage area runoff, K-
COD.. 38 Al 12 1401 floor drains, roof drains, once-
fe, 7.4 through cooiing, area runoff

fgrossa T pCill ‘
- Jfgrass 60 pCi/l
190  fTbs 672 Al 1.5 1K-1401 floor drains, roof drains,
R Fn 40 once-through cooling, area runoff
- gr’oss a 62 pCi/l :
e gross 8 62 pCi/l
S0 194 Fe 59 Area runoff
; e LAl 5.8
gross a 693 pCi/l
‘ gross 8 357 oCi/l
200 Al 11 Roof drains, once-through cooling,
gross a 26 pCi/l autoclave steam condensate
(standby)

280 TDS 9,728 cl 4,800 {Saltstorage area, classified scrap
coD 97 Al 1.2 yard area runoff, Orum Deheading
Fe 1.8 Area (discontinued)
gross a 126 pCi/l
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TABLE 3-27
STORM DRAIN SOURCE AND CONTAMINANT DESCRIPTION
ORGDP - OAK RIDGE, TN

PAGE TWO
] Maximum
Storm Drain Concentration of Orainage Sources
Contaminants' '
294 Fe 1.7 Classified scrap yard area runoff,
Al 14 vehicle washdown area
gross a 43 pCi/l
362 Fe 1.0 Roof drains, once-through cdplmg,
gross a 126 pCi/l area runoff, autociave steam .
gross 8 141 pCi/l condensate (standby) .. e
380 gross a 27 pCi/l Roof drains, area ’ﬂdr'w'o;ff; floor drains
410, 540, 550, {<OD 271059 K-31-K-33 area rureff-—." .
560, 590, 634 e
500 ResCl 1.5 Roof drains, arga runofé’
gross 8 127 oCi/l TR
690 pH 90 Roof.drains, area runoff from
J"Firewargrtreatent
700 coo 27 ResCl. 3.1 |Rdof drains; clarifier blowdown,
pH 9.3 .. . Jchromate reduction unit (standby),
. Jareaminoff
724 gross o 286 pC‘r/lY-.f'-."' . | cehtaminated scrap yard area runoff
gross 8 ., 377.pGuUt -
750 cop 27 Al 17 |Arearunoff
Fe 1.4
780 grossa 22 pGi/\ Powerhouse area runoff
830 grossg. - .18pCi/ Powerhouse area runoff, once-
|1 8 e through cooling, building drains
992 - QTDS 1 0" pH 2.5 Powerhouse ash pile, area runoff
|Fe As 0.06
Res.Cl 0.7 Be 0,006
. Al 37 S04 1,280
- -0 lgressa 66 pCi/l
' ‘gross 8 60 pCi/l
" Source- Adanted from Scheib, 1987
As. Arsenic Grossa  Gross Alpha
! Chrloride Gross 8  Gross Beta
Be T Zeryiiem TSS Total Suspended Solids
S04 Suifate TOC Total Organic Caroon
Q&G Oil and Grease pH oH
TOS Total Dissolved Solids Fe 'ron
coD Chemicai Oxygen Demand Al Aluminum

"All urits are mg/! except for gross a and 8, which are pCi/l and pH, which are standard

Jnits
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operation, building, or landfill. For example, the highest levels of contaminants on the SD-180 trunk
were measured at a spring (identified as 3D-180-04) just west of the classified burial ground and just
below the garage area.

3334 Sediment Sampling

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 sedimen‘t sampling, and
Table 3-28 provides data on metals found in these stream sediments. Clinch Rlver samples tended to
show the lowest concentrations of metals (with the exception of manganese, for whuch upstream
analyses gave the highest concentrations). Significant amounts of metais.appeared n SS-S the East
Fork of Poplar Creek, well upstream of all ORGDP activities. Impam from ORGD.P on sediments
appear to be negligible. "’

et

3335 Fish Sampling

. e N
‘. "“ . ‘ra 0

Personnel from ORNL collect bluegills semuannually from %hree Clmch River locations and analyze
them for radionuclides, mercury, and PCBs. Pocnts se!ected "are upstream of all ORR oper: tions,
downstream of ORNL, and downstream_ of aII ORR operauons, including ORGDP. Composites of 6-10
fish are ashed and analyzed. Samples were found to represent 9.4 percent of the action level for
mercury in fish (1.0 mlcrogram per gram (ug/g) weét weight] and 1.5 to 2.0 percent of the tolerance
level for PCBs in fish (2.0 ug/g wet welght) Radlonuchdes showed no significant differences from
upstream to downstream Samples for cobalt 60, while strontium (total) ranged so widely that
comparisons were meanmglm The hlghest level was observed at the farthest downstream point,
and was measured 3 120 ptcocuﬂes per kilogram (pCi/kg) wet weight. Average strontium values
were <19 pCr/kg wet‘,we|ght..

- e,

334 findiri‘g's'_"and Observations
3341 Category |
None

3.34.2 Cateqory I

None
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TABLE 3-28

SEDIMENTS IN STREAM SAMPLES
ORGDP - QAK RIDGE, TN
(Concentrations in Micrograms/Gram, Dry Weight)

Sample Locations*
Element Year

$s3 | ss4 | sss | ss6 | ss7 | sss
Aluminum 35,000 | 23,000 | 38,000 | 34,000 | 28,000 [ 53,000 [ 37:000 | 25,000
1984 | 44,000 | 34,000 | 34,000 | 29,000 | 30,000 | 44,000. rvzi'ﬂ.c'ioo 19,000
1985 | 28,000 | 25,000 | 25,000 | 26,000 | 31,000 | 38,000 18.500-] 13.000

1986 | 12,500 | 19,500 § 15,000 | 17,500 | 21,500 :’,1"'7:,"506..}4,700' 8,300

1987 | 11,000 | 9,850 | 10,000 | 77,000 | 72,809 1.6','&'3,0'6_" 3750 | 3,000

Cadmium | 1986 | 1.5 | 80 | <15 | <15 | <5 f <15t <15 | <15
1987 | <03 | <09 | <03 | <04 1.5‘-~,'f_‘-:L' <03 | <03 | <03

Chromium | 1984 | 65 140 ss |~ {8 [ 97 33 30
1985 | 42 93 33 w 8] 35 | e 58 14

98 | 53 | 9s | asof e Fae | s [ s |

1987 | 295 | 315 ymsifas | so | s | os | s

Copper 1986 | 22 89§ sg. | 8 53| o 1a | es8
1987 | 21 | a0 a3 | s | e6 | a5 | 87 | 37

Lead 1983 | .30} 33 .1 s6 27 49 35 29 18
1984 1 50 39 39 34 49 41 29 29

1985 128 {28 | 3 3 34 28 19 14

986 <41 <39 | <50 | <25 | <25 | <25 | <25 | <25

o {1987 L 17 27 20 39 70 20 12 7.1
Manganese | 1986 | 255 | 670 | 915 | 630 | 765 [ sos | 1,115 | 695
o e | oars | ars | sso | ses | 7is | ezs 1,430 | 475
Mercury - | 1983 12 16 14 12 48 39 1.0 10
1984 8 47 4 7 20 43 3 <10

1985 | 16 19 <4 5 6 3 10 10
1986 | 98 | 481 | 138 | <31 | 86 | 222 | <10 ] <10
1987 | 38 | 187 | 49 5.5 29 | 161 | <10 | <10
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TABLE 3-28

SEDIMENTS IN STREAM SAMPLES

ORGDP - OAK RIDGE, TN

(Concentrations in Micrograms/Gram, Dry Weight)

PAGE TWO |

Sample Locations*
Element Year ;
sst | ss2 | ss3 | ssa | sss | sse | ss7 | ss8

Nickel 1983 52 54 256 54 3 | 85 32 18
toga | 81 | 120 | 170 | a9 | aa | 120 fzat | 22
o8s | 73 | 1o | o | e | 39 | a3} a2 e
1986 | <40 | 175 | 21 | 181 | <30 |"mifo<2s ] <2
987 | 30 | 76 | 3a | 1sa | azd 53l 99 | 72

Thorium 1986 | <30 | <30 | <30 <30..}<30 | <30 | <30
1987 | <20 | <20 | <20 | <20 } <20f.<20 | <20 | <20

Uranium 1983 | 9 9 65 | “es 1 3| 13 a 1
1984 5 23 3. 6 L, 10 T 1 1
1985 | 8 13 po27vt 5| s 20 1 a
1986 | <6 | <t36 | -%7 | w82 | <16 | <16 | <3 | <3
1987 | 28 3 ofss] a7 9 4.1 15 | <1

Zinc 1986 | 66°.f 205 | 50 | 120 112 .| 100 62 46
1987 |72 |96} s8 140 155 83 40 20

Source: Oakesetal, 1§.BZa'f‘f'ah~d p:iﬁoéers etal., 1988b

* Refer to Figu‘,r'.'e‘ 31 ‘5_ for.ibéjﬂ:t;ré'r.’\s of all sample points.

L
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3343 Cateqgory il

1. Contaminated storm drains. Pollutants are being released to certain storm drains résultmg n

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:

o SD 100/104 - receives laboratory rinses, groundwater, and coollng towor blowdown -

from southeast part of site; analyses showed concentrations of totai dJ,ssolved solids
(TDS), COD, TRC, ammoma sulfates, Fe, Al, Cl, and gross a!pha aud beta ta be above
background. Maximum concentrations are shown in Table &-27 and pH levels, which

ranged between 7.3 and 8.6, were also higher than bad(Qmund Ievels,

., ‘ot
'

° SD-170 - receives cooling tower blowdown, om;e-through coohng water from XK-501
and K-1037; groundwater and area runoffs fo?merly:uenved coal pile runoff; analyses
showed concentrations of Al, Fe, Cl, 'TDS and gross' alpha and beta to be above
background. Maximum concentrabons are showr\fn Table 3-27, and pH levels, which
ranged between 7.6 and 8.3, wefe alw‘h:gher than background levals;

® SD-180 - receives runoff frohﬂl,'.ga‘ré}gi’.‘area, effluent from K-1401 machine shop sink
~drains floor drainf'and roof dréiﬁé’ groundwater and once-through cooling water,
analyses show- concentratlons af Al, Fe, COD, Cl, TDS, and gross alpha and beta to be
above background MamMum concentrations appear in Table 3-27, and pH levels,
which ranged t;gtwg.eq?.s and 8.8, were also higher than background levels;
° §D:19Q.;.'nefq'ei_ges‘effluent from K-1401 machine shop sink drains floor drains and roof
e drains;?i&:—n_ce»through cooling water, and area runoff; analyses show concentrations of
Al fe, 'fDS, and gross alpha and beta to be above background. Maximum

" concentrations appear in Table 3-27;

) SD-280 - receives runoff from road salt pile in K-1064 area; analyses show elevated
concentrations of Na (3,600 mg/l), Cl (4,800 mg/!l), TDS (9748 mg/l). ORGDP uses
secondary drinking standards for chlorides and TDS of 250 mg/l and S00 mg/l

respectively as review guidelines to indicate reasonable levels There is no guideline for

3-98
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sadium, but the average site-wide sodium concentration, omitting thissample, was 14 §

mag/l;

] $D-500 - receives runoff from the K-27/29 purge cascade area and east side of <.25:

“analyses show gross beta between 34 and 127 pCi/l;

° $D-992 - receives runoff from ash pile area at the Powerhouse; analyses show
concentrations of Al, As, Be, TRC, Fe, sulfate, and TDS, to be abd«i‘e tackground.
Maximum concentrations appear in Table 3-27, and pH levels, whieh. ranggd from 2.510
2.6, were also much lower than background levels. ‘ '

Flows from most storm drains eventually pass through NPDESmomtormgrstauons on their way

off-site, so the chance of major releases going undeteated fdr Iong- periods is remote.

However, the sediment sampling program at ORGOP has id’qntlfled a number of on-site

locations where deposition of metals and radtoactlvc pamqés on stream bottoms hag

occurred (Ashwood et al., 1986) The most: heava <ohtaminated sediments were faund in

Mitchell Branch and K-901-A Holding Paihd pnor to ro!use through their respemve NPDES

monitoring points. Mitchell Branch rmnveﬂhcee of the more contaminated storm drains (50-

170, 180, and 190), and then cum’uiattve ﬁfect may be contributing to sediment

contamination in the on-site surfacq v,v'ater'q_f Mitchell Branch. The actual effects on off-site

porticns of Popiar Creels aod the Clinéh.‘kjye; are not obvious.

. ,'.
., ‘. e

Inteqrity of the gge_ g se Qg ggllectnon system. Lack of integrity of the sewage coilection
system results . mﬁtttratxon of groundwater to the system during saturated soil conditions

(most of the- year) and exﬁltratmn of untreated sewage from the system during unsaturated
sotl ccmdmons (drought pericds). Infiltration may contribute to overicads and permit

exceedances at the STP during periods of heavy rainfall (see related Surface Water Finding

. -3:,3‘&4'4) EfoHir‘atlon, although infrequent, results in the release of untreated sewage to the

soil'and possibly the groundwater. Estimating the typical volumes of infiltration/exfiltration is

a complicated task, since many interrelated factors are nvolved. The X-1203 Sewage
Treatment 'ant does report higher flows during rainfall events, but the average 'n¢rease
va~es from a few thousand to several hundred thousand liters per day. How much of the
increase 1s due to actual infiltration of the sanitary sewer system rather than diversion to
collection system 15 not readily measurable. Also during dry seasons when soil moisture is low,
the amount of leakage which may be occurring cannot be estimated from available records

because other measured losses (evaporatian, transfers of once-through cooling waters to the
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storm drain systems) make up the bulk of the total sanitary water usage data. ORGOP has
estimated that the current year-round average d2ily loss of treated water to "leakage’
about 0.4 million liter per day (0.1 mgd) or about 5 percent of the present daily total flow
(Oakesetal, 1987a).

Moreover, (f some accfdental release of hazardous or radioactive materials to the sanitary
sewage collection system were to occur during dry periods, ORGOP could not prevent some
portion of such load, from percolating away through leaks in the system, e'utn though the
butk of the release were diverted to the Imhoff tank for holding and" m'uper dnsposal‘
Depending on the material inadvertently released, the |mpact on gmundwater could be .

serious. A

A

N

3344 Cateqory IV

.

Washdown pad deficiencies. The oil trap (an mvmrted flow sump) at the concrete washdown

pad in the K-1064-C area was not functnomng because it wasﬂlled with silt and debris from
the washdown of fly-ash trucks and other heavy oqunpmn.nt In addition, the discharge from

the sump is not monitored as requlmd in nho NPDES permit. The permit requires monthly '

sampling of discharges from vehrc!e and oqumhnt cleaning facilities. Sample parameters
include oil and grease and total suspended sallds Biological oxygen demand (BOD) and fecal
coliform are required if samtauon equtpment is washed, Effluent (potentiaily contaminated
with ol and grease) from the sump. emers Poplar Creek via storm drain SD-294. The silt and
debris were removed from the sump on 3/21/88, allowing the ail trap to once again function as
't was intended.

'o

Coal gﬂe_runcff bygasses treatment. Runoff from the south c¢oal pile appears to bypass

canamon and treatment systems during penods of heavy rainfall and may enter Mitchell
3 Branc«h via storm drains SD-170 or 180. The ditch draining the south coal pile is partially filled
with. coal and silt which reduces drainage capacity, and the roadway shows evidence of bypass
(reddish-brown stains) The release of untreated coal pile runoff, which typically has low pH
and high levels of iron, TSS, and TDS, to surface waters of the state, is a violation of the NPDES

permit.
ORGDP staff have taken steps to prevent further releases to the SD-170 and SD-180 storm

drain systems. Drainage ditches will be modified to permit proper drainage. Also, the

scheduled elimination of the south coal pile will prevent further discharges from that source.
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3. Improper sampling line for K-1407-F. The narrow-diameter sample line and long distance

(approximately 200 feet in an uphill direction) tetween the sample collection container and

the new NPDES point K-1407-F wiil resultin 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

walls. Analytical data based on these composite samples could lead to mcorrect assumptuons
SCHANE '.s

i
i

about ORGDP's compliance efforts at this [ocation.

the K-1203 STP aeration system durmg some heavy rainfail everttse (greater than 0 S5inch in

4, Qperations at K-1203 during heavy rainfall event. Partially treated, sgwage is routed around
24 hours), resulting in potentnal exceedances of NPDES total sgspendec! qohds (’TSS) limits and
possible noncompliance with an NPDES repomng requuremeﬁt Eased on data for past rainfall

ccur ;wo to three times per year,

partially treated sewage around the STP aeratlgn systemx'
Dependlng ém theu mterpretatlon of NPDES permit
is cmsudered to be an "established operating

with one to two TSS exceedances
"routmg

requirements and whether the

mode” for collecting excess flow, such "rou'ungs" ‘may be considered a bypass under the
NPDES permit and may need to be repor'ted to zm TDHE each time they occur. This issue will

. .’

Inadequate flow measuremgnt dewce Inappropriate flow measurement devices at several
NPDES momtormg stanons may "asult in inaccurate results.
stations have flowmeasurement devices that do not meet the NPDES permit requirement of a

be resolved during the NPDES permn' negotlatsons in February 1989.
The following monitoring
plus or mmus 10 percq,nt faximum deviation from “true” discharge rates throughout the

S.
range of"floWs. o
0 /_K-QOLA»‘" . ~ weiristilted 0.7 centimeter (9/32inch)

) K 1007-8 - weir widths incorrect; flow level indicator too close to weir
° K-1407-8 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



° 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 creéted
ORGDP may physically modify these flow monstor?ng stations or
‘develop appropriate formulas to correct the. ﬂowomeasurements
rather than install sharp-crested weirs. ORGDﬁ has cuntracted for
assistance in solving the flow measu(emems_.problems The
contractor's report was due in Aprll 1988 -

e,
a A '.

e

. ' Y AR

K

Flow measurements were biased both high and low aﬁ'om use oﬁ mapproprlate formulas, but
not likely to be an order of magnitude in error frem tru- duschafge rates. The most sericus
potential underestlmatlons would occur at KfQOMQ 1f tfm* measured he’ght of water was
actually overflowing around the entire c:r&umferbnce af the effluent pipe evenly, flows would
be underestimated by a factor of twa or three tp ohe {i.e., areported flow of 0.46 million liters
per day (0.12 mgd) would actually be' about“l 08 million liters per day (0.285 mgd). However
in this case, the measurable he1ght of overﬂow used in the calculation was greater than the

“true” height if the flows were eveniy qlstrlbuted 50 the error would be reduced due to a

lower true height. However, at pomt K 901-A, most regulated parameters are at 20 to 30 -

percent of their werght baséd hmrts so even a three-foid error in ﬂow measurement would
indicate compllance thh Ioad Iurmts Dissolved oxygen levels occasnonally drop below 5.0 mg/!l
but that, Ilfmt 1s concentratnon based only, so errors in flow measurement would not affect
compnance Su*mlar condmons prevail at all other points, except for point K-1407-8, where all
limits. are concentratlon based. As a result, effluent quallty at K-1407-8 passes or fails
“ '{ndependent of the accuracy of the flow measurements.

Thé'abnve deficiencies were identified during a May, 1987, field evaluation by EPA and remain
outstinding. The TDHE has authorized ORGDP to re-examine the need for major expenditures
related to points K-301-A, K-1007-8, K-1407-8, 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 will become ambient monitoring points rather than NPDES points.
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3.4 ] Hydrogeology

3.41 2ackground Environmental Information

3411 Geology

The site area for the ORGDEF lies within the folded Appalachian Mountains characterized by a series
of northeast-southwest-trending parallel ridges and flat bottom valleys. The rocks.occurrmg there
are lower Paleozoic-era sandstones, shales, dolomite, and limestones. Structuraf: f( atures typical in
the Valley and Ridge Physiographic Province inciude folding and thrust- faultmg assooated wnth the
Appalachian Orogeny that occurred durmg the late Paleozoic era. .;: L M

.
e

........
e Y

K2

The bedrock at ORGDP is composed of three separate formations.’ ﬂguwa 16 presents a generahzed
bedrock map of the site. The weathering products from thgse formatlons’, referred tolas resuduum,
alluvium, and fill form the soil constituents that make up t

] hallow subsurface at the site. In

general, depth to rock ranges from 7.6 to 12.2 meter.s (2' ! L1 “.;;.;.but can be less than 1.5 meters

(5 feet) or more than 15 meters (50 feet). The rogk fomiat:orw (from oldest to youngest) and soils are

as follows:

'. ~ ". .
NN . e
LN .
. e N e .

. ‘. “. ‘.
R TR T

Rome Formation - Cambrian period iri‘te‘,'fbgdide.‘_d'.‘gandstones, siltstones, and shales of variegated

olive, maroon, and drab (Kuhimeier et al,, 1-98'.6&)'

Knox Group - Upper Cambrian and Lower Ordovman period silicified, solution-prone, thin to thick-

bedded gray to blue- gtay do&om.te wutﬁ interbeds of limestone (Kuhimeier et al., 1986a).
Chickamauga, gmegtgn Or'd'ovician period argillaceous nodular limestone, thin-bedded with

mtercalatmns of. s:{ty limestone and shale. The limestone is also solution-prone (Kuhimeier et al.,

986&),.

Residuurﬁ' '-‘T‘h‘e in-place weathering of the bedrock results in clayey, dense soil with chert or shale
fragments. %he soil’s physical properties vary with depth and degree of weathering. Generally, soils
developed on shale will change gradually into rock in both appearance and character with
increasing depth. The limestone-derived soils are characteristically different in that the contact
between soil and rock is much more abrupi but highly variable with respect to local changes in depth
to rock.
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‘ i
Alluvium - The creeks contain alluvium composed of a mixture of sand, silt, and clay derived from
erosion of the bedrock. Alluvium is relatively thin, and occurs only close to the surface streams.

Eill - Fill materials used for site grading and construction of roads are composed of resuduum usually
from nearby excavation required to IeveI the site during construction of the facility.

3412 Groundwater Regime and Use

. 1?7"".
Groundwater occurs in an interconnected aquifer composed of the unconsolMMed reslduum and
bedrock. Gradients are generally downward to the rock in the higher areaa of the s‘te. and upward

from the rock to the unconsolidated soil in the lower areas near the cree&&and &gamages “Numerous

v.‘f ......

springs occur in the lower areas of the site in part because of this teversat

shows a generalized map of contours on the top of the water tahl‘e ;"bopths to ‘water in the higher

portions of the site may be as much as 7.6 meters (25 feeu,.»wherea_ j:ﬁé water table may be at or
near the surface in lower areas of the site near the creeks nd ponds In general, groundwator
moves from areas of higher eleva;non toward areas o""‘{éyven ¢lewation where it discharges into

creeks and drainages.

The surficial part of the aquifer is composed- prrmarﬂy of the residuum, and acts as a relatively
homogeneous unit. Due to the low permeabnhty, averagmg between 1 x 10-5 and 1 x 10-4 centimeter
per second (cm/sec) {2 x 10-5 and 2x 104 foot per minute (ft/min)] combined with the low gradients
typically observed at the snte, groundwater flow velocities are calculated to be on the order of
3 x 10-3 centimeter per day (cm/day) [1 x 10 ‘4 foot per day (f/day)] (Kuhimeier et al., 1986a).
Groundwater flow in tHé"i)'édrot‘ﬁﬁar‘c of the aquifer is controlled by anisotropic secondary porosity
associated wnth the— j_omtmg, fracturmg, and solution features within the rock mass. Permeability
testlng subsequont to p1ezometer and monitoring well installation indicates values ranging from
1 x 10‘5 and 1 x 10-3 cm/sec (2 x 105 to 2 x 10-3 fymin) (Kuhimerer et al., 1986a). Flow rates, which are
also dependent on gradient, are likely to be variable because of the anisotropic nature of the
secondary pgrosuty and the variable gradients.

The site does not use groundwater for domastic or industrial purposes. The domestic wells closest to
ORGDP are north of the site approximately 1.6 kilometer (1 mile) 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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3413 Groundwater Qualit

Because the monitoring wells at ORGDP facilities have been installed only recently (starting in 1985),
little is known about on-site background water quality. The monitoring wells intended to monitor
upgradient water quality are either in the process of having four quarters of data collected or
possibly contaminated by the facility they are intended to monitor, as in the case of the K-1407-8 and
C ponds (see Section 3.4.2). The lack of groundwater monitoring wells or data for background water

quality at ORGDP precli..es assessing present monitoring well data in relation !0‘*& background
water quality baseline. ,,;‘_;‘-};-..-.; ]

L
e M
e

o Ted e o
l . ) . ‘

Wells at private rasic'ances in the nearby towns of Harriman and ngst pproxnmateiy 16
kilometers (10 miles) southwest of the rlant, were sampled in 1986, as part-.o{ a s Udy performed by
Qak Ridge Associated Universities (ORAU). Only limited analy‘u‘; -at ',ata re?atwe to the amount
collected from a hazardous waste facility groundwater sample, 4p¢rted Additionally, water
etiy lnces-apd were intended to provide

samples were collected from the distribution systems at-thg r
data for assessment of only the water being congu'ned-,.;____. rughs relative to parameters likely
affected by the distribution system (some metah, orggruc;, chrvdes. etc.) may not be indicative of
the formation water quality. However, gross alpha aﬂd gross beta reported from the study can
provide insight into background valueﬁ for r.hm panmeters in groundwater from a limited area
near the plant. Ranges for gross alpha aud grcm beta measured in samples from 11 wells were

<0.271 t0 2.968 picocuries per hter (pCiN) and <0 564 to 2.891 pCi/l, respectively (Gist, 1988).

.
»

34.2 General Qegk}fbtion Sfi‘faﬂj}'ﬂ'bn Sourses and Controls

This section d|scy.sses the muab and potential sources of groundwater contamination, and the
controls used by ORdDP to inhibit or reduce impacts to groundwater quality from those sources.
Although th«sl.sac'uon Tocuses on the sources of groundwater contamination, Finding 3.4.4.3.1
focuses on, the exteént'to which these sources have actually impacted the groundwater. Additional
details’ a,nd‘ findings related to the physical characteristics of the actual and potential sources of

groundwa’te}comamination discussed below can be found in Sections 4.1.2 and 4.5.2.3.

ORGDP, with assistance from their consultants, has identified and categorized Solid Waste
Management Units (SWMUs), spill sites, and inactive waste sites into a series of approximately 70
SWMUs. Of these, 39 are considered by the site to require further investigation. Although a finite
number of sites has been selected, in many cases there are numerous known or potential sources at

some of the sites. Often 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 assess the true nature of the environmental
problem associated with each of the SWMUs or WAGs. Finding 4.5.2.3.1 discusses each 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: ;

postdates the K-1407-8 pand, and is now u cmeutmhze runoff from the coal piles
and liquid from some process areat, Prmr ;o c‘omtructvon of the K-1407-A pit, the K-
1407-8 pond was used to neutraliza aclduc sqluttons containjng uranium and other

metals. Leakage from the pond !S nat .:ontroiled See Findings 3.4.4.3.1.a and

452314 i

° K-1070-A Contamma‘t«ed Buna& Gfound - This approximately 1.2-hectare (ha) (3-acre)

site was used as a dtsposa} ama for radioactive liquid, siudges.-and mixed wastes until

1975 (Kuhlmem et al 1986b). The site is estimated to contain approximately 14.1

cunes total fram uramum thorium, beryllium chips, boron, UFg cylinders, and

comammated NaF oil, and rags (Bowers, 1986). Most of the disposal was into shallow

R pnts and treﬁ‘c;'f\es that have been covered with earth. There are no controls to prevent

qny leachable contaminants from migrating off-site or to the groundwater. See
7 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
liquid and solid nazardous 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 (Kuhimeier et al., 1986b).
The two areas of this site have been combined because of their proximity and

physiographic location on a hilltop east of the site. This area is a 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.cand 4.5.2.3.1 f.

K-1413 Treatment Facility and Process Lines - This facility was used to neutralize and
precipitate metai-laden wastes in a 4.5-meter (15-foot) deep, 26,500-liter (7,000-gailon)
in-ground concrete tank (Kuhimeier et al.,, 1986b). Nearby wells indicate that the tank
apparently leaked contaminants. No controls are in place to prevent'._"f"yrther leakage
from the tank. See Findings 3.4.4.3.1.e and 4.5.2.3.1 h. BN ;

~‘

N

K-1407-C Retention Basin WAG - This WAG includes both thed( 14-07 C pond ano the K-
dredged from the K-1407-8 pond and lime to stabrlrze 1f‘|o metals rn 'solution. The pond
is in the process of closure, and the wastes are; bemg solmﬁe& With cement and stored

on-site. The K-1407-C and K-1417 soil pcles,occuoy an aroa.covermg approximately 0.4
to 0.8 hectare (1 to 2 acres) adjacent ta the nerth std& ‘of the K-1407-C pond area. The
soil piles are basically one Iarge plle and arb known to be contaminated with
radioactivity, reportedly 68 -ucocune.s per gtam (pCr/g) (Motley, 1987). The species of
radionuclide is not reported butws noted 0 be below a DOE derived de minimis level
for soils in the area (Motley, 1987) No controls are in place to prevent either surface
runoff or contammated groundwater migration from the area. See Findings 3.44.3.1.d
and4.5.23.1 .9,'.

K-770 Scrap M!tal Yard - The use of the K-770 scrap yard, an area covering
approxrmately 9. hen'tares {22 acres) on the east bank of the Clinch River, has been used

'pﬂmarr}y for storage of uranium-contaminated metal process piping. Polychlorinated

co .bnphenyts (F’CBs), mercury, and asbestos were also stored there prior to 1977 (Kuhimeier

L etal., 1986b) Evidence of scrap metals and other smail pieces of waste materials such as

s plastic, wire, and wood is visible 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 cambustible

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 sloping 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, EP toxic, or listed as toxic
(Kuhimeier et al., 1986b). Pipelines from the tanks inside the bui!ding‘flp tanks outside

.....

were found to be leaking (Goldsmith et al., 1988). No controls aré: m plqce to prevent
further leakage from the facility. See findings 3.4.4.3.1.h and 4 52 3 1.

K-1414 Leakmg Underground Fuel Tank - A diesel fuel tank fncated underground just
north of the K-1414 Building was found to be Ieakmg at t‘.he rate.of 0.3 liter per hour
(I/hr) [0.08 gallon per hour (gal/hr)] during a’leak test m February 1987 (Kuhimeier,
1987). During tank removal in March 1987;. evrde‘m:u of Ieakage to the surrounding soil
was apparent, and a subsequent groundWat“er tn‘yesngatton revealed subsurface
contamination. The contammatlon has nox beeh yemoved, although the leaking tank
has been removed. No controls ane in p‘ace to prevent further migration of the

subsurface contaminatnon"-,§ee E,l_ndmg_s 3.9,4.3‘ l.iand 4.5.2.3.1.i.

K-1070-F Oid Contractors Bunat Grpund An area covering the higher elevations of the
peninsula bounded by Poplar Creek between the site and the power plant was used as a
dumping ground by cbnstructton contractors for an unknown period of time. There are
no records of matenals dumped there, but ORGDP personnel believe that mostly inert
matenafs wc-mar d:sposed of there. The K-900 Bottle Smasher is now located in what

‘appears.to be th‘e approximate center of the area. No controls are in place to prevent

o .contamlnatron from leaving the site. See Findings 3.4.4.3.1jand4.5.2.3.1.m

' '~;fl‘ K-1085 Old Firehouse Burn Area - The former site of the oid firehouse was also used for

",Aopen burning of paint, waste oil, and waste solvents prior to 1970 (Kuhimeier et al.,,
1986b). The exact location and amount of materials disposed of are unknown. Wells
installed to investigate the area pelieved to contain the facility 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 place to prevent contaminants

from migrating from the site. See Findings 3.4.4.3.1 kand 45.2.3.1.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 (Kuhimeier et al., 1986b). The quarry wa§
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 presentliy abandoned; however, no controls are in place to prevent
contamination from migrating from the site. See Findings 3.4.4.3.1. an&b 523.10.

......
...

Other potential sources of groundwater contamination that either havé characterizatmn wells

N e

installed or have not been investigated are as follows: '1,. s

) K-901-A Holding Pond - This 2-hectare (S-acre) ponu vaed cﬂromnum hydroxide
precipitates, lead, nickel, copper, and uraniume frqm the éprly 19705 until 1985 (Motley,
1987). There are reports that it was also a, dmppsa# asea for 'UFg cylinders that had been

damaged. The pond no ionger recelves was‘t&& becauw'the process is not in operat!on
See Finding 4.5.2.3.1.c. R

° K-1420 Facility Process Lines and Oi' Storage Area WAG - This WAG includes facilities,
process lines, contammated oll storage pads, and oil incineration facilities associated
with decontammatwon of scrap met,als UFg cylinders, mercury recovery, and disposal of
contaminated onl Although itis not known if the abandoned lines have leaked, some
have been, exhumed and fouhd to contain PCBs, mercury, and uranium (Bowers, 1986).
The oil drum storage pad is stained from apparent oil leaks from the drums in an area
apprpxumately 5. 25 meters by 83.8 meters (50 feet by 275 feet) located about 22.9
me{ers (‘IS feet) horth of the building (Motley, 1987). This facility (WAG) is partially in

o the apparent upgradlent direction of the K-1407-8 WAG and the K-1407-C WAG, and
thus could ‘contribute to both groundwater and surface-water contamination in those
' ~:"'areas. The Cylinder Cleaning Facility is still in operation, but the remaining facilities are

ho 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.

3-11



K-720 Fly Ash and Coal Piles - The former power plant operated on coal and oil in the
1940s and 1950s (Motley, 1987). Coal and f(y 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 coal 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
4523.1a.

ol
Voo

Cooling Tower Basins and Associated RCW Lines - The cooliﬁ&hﬁd"ﬁér basins and
associated reorculatmg coohng water (RCW) lines whnch encnrde' most oi the process

n.,_
G

and phosphorous used as corrosion inhibitors in the water The rmes and basins were in
service for as long as 35 years prior to plant shutdown"': t%s (Mo‘dey, 1987). Although
cathodic protection was used to reduce erosncn of the: pﬁpmg, ieakage from the basins
and lines was known to occur, but is not qaantafuéd e( detarled as to locations for all the
line breaks or leaks. The piping and. basm& afe stm present but are no longer in use

because the process is not operatlr:g- See Fmdmg&S 2311

i‘ \‘ .'< "o
. .

K-1203 Sewage Treatmgnt Plar\t .. The »operating Sewage Treatment Plant (STP)
processes effluent from numerous fac»lmes within the plant It represents a potential
source of contammatlon to the grpundwater through leaks in the clarifier and sludge
drying beds. Although ORGD‘P has not sampled sludge from this facility for hazardous
chemicals such as PCBsor for radtoactwqty, itisalikely source based on results of sewage
sludge anatyses at semnlar gaseous diffusion plants at both Portsmouth, Ohio, and
Paducah Kentu:ky See Finding 4.5.2.3.1.p.

,K-ﬁ'MﬁG‘Nvidiél' Plating Facility - This abandoned facility contained plating solutions from

v,'the eaHy' 19705 until operation was suspended in 1979. The waste solutions were piped

to the K-1410 Neutralization Pit, a 59,800-liter (15,800-gallon) tank, used from 1975

-.until 1979. The plating solutions are corrosive, and leakage from the facilities is

unknown (Bowers, 1986). No controls are known. See fFinding 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).
The 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 be 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
centains 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,
fow levels of alpha and beta radiation have been detected in the siudge (Bowers, 1986).
The impoundment is controiled as a settling basin, and no evidence af sludge being
removed from the pond is apparent. See Finding 4.5.2.3.1.t. :

343 Environmental Monitoring Program - .;'.".;""
There are currently 35 sites with wells or piezometers installed for Comuhance momtormg, detection
maonitoring, or characterization data collection at both actl.m and mactwe Fﬁculmes A total of 137
monitoring wells or pcezometers have been installed, begnnnmgm 1985 in response to DOE Order
describe the physical components, sample collectwn and analytlcal aspects of the program.
Groundwater analytical data indicative of envtm‘nmentai problems potentially associated with
SWMUs or WAGs are discussed in Sectmn 3443 in, tbe partlcular subfinding dealing with that
specific location. L

o

N
B

3.431 Physical Comgp_né’ni;-of the M_nJit'orinq Program

Currently, two sites havé had fbur qua‘rters of background data collected, and are being monitored
ona semlannual schedule These sites are as follows:

S
- .

. K-T40778 Pond
®"  K-1407:C.Pond

Ten sites have had wells installed for monitoring, and have had three quarters of background data

collected. These sites are as follows:

K-1070-A  Old Contaminated Burial Ground
K-1070-CU/D Classified Burial Ground
K-1070-F Old Contractors Burial Greund

° K-770 Scrap Metal Storage Yards

W
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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‘FaciIity

° 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 additionat wells ins"balled in July or
August 1987 for the purpose of supplying background data because no upgradtent locations for |
wells were available at those sites. At the time of the on-site Survey, noneof these new weHs had
been sampled. See finding 3.4.4.4.1 f. .;‘

[ .
[T LENRY
e e, [P

Characterization wells have been jnstalled at 23 sites or facilities, but hav.e not been momtored Sites
with wells are as follows: ' RN

)
€,
¢ \

) K-802-H Cooling Tower Baﬂh "
® K-802-8 Cooling T-owerr Basm
9 K-862-E Coohng Tower Baxm
L K-892-G & K-892-H Coollng. Tower Basnns
. K-892-J (Coolmg Tower Basin
L K-832-H ) Coolmg.]:ower Basin
¢ K-1007 - Ga’s,a[in‘é. Underground Storage Tank (UST)
) K-1401 '*-.A,'_"v.,.E?‘ég'f‘easer
° K-1004-N,"5.'_.' ’ "E:ooling Tower Basin
o K-1700". ’ Mitchell Creek
¢ K27& K 2 RCW Lines
o . K3 RCW Lines
‘ ' :K~33 o RCW Lines
e K-1004-L RCW Lines
* '_‘_K-1413 Lines, North Sump & East Sump
° K-720 Fly ash and Coal Pile Areas
® K-1410 Neutralization Pit
. K-901-A Holding Pond
e  K-1004 Laboratory Drain
L K-1503 | Neutralization Pit
° K-1004-L Vaults in K-1004-) Building

(%)
T
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° K-1401 Acid Line
® K-1420 Process Lines (North & South), & Qil Storage Area

Well construction was reviewed during the on-site Survey at all the facilities that are currently being
monitored for compliance or background data collection, and at some of the area where
characterization is being performed. Monitoring wells and piezoﬁweteré installed for use as the first
group of characterization wells were constructed of 10-centimeter (4-inch) and 5-centimeter (2-inch)
diameter polyvinyl chloride (PVC) flush-joint casing, respectively. These mclucﬂi wells UNW-1
through 11 and BRW-1 through 9, and piezometers UNP-1 through 17. See andlng‘3\4.4.4.1.e. All
wells constructed since 1985 have used 10-centimeter (4-inch) diameter stgnnhss stee‘. casmg The
casings have slotted screens and are sandpacked and sealed with benwnnte Cement bentonite
grout is used to backfill the annulus to the surface. The surface completlons Qpnsm -of either below-
grade valve boxes (Kristi boxes), or lockable steel protective casmgs above grade set in 1-meter (3-
foot) square concrete pads. The above-grade completions, were tymca“y p‘rotected by four bright
orange steel posts anchored in the ground, with the gasmgs locked WeH identification numbers
were stencil-painted on the casmgs The below- grade completmns. in many cases, had broken tops,
leaked mud or water, did not have udentnfucat;on numbers that could be found, and were not
lockable. The site personnel responSIbIe for thg momtumg program recognized the potentlal
problems associated with unsecured wells aftar obsewmg standmg water in one of the Kristi boxes,

and no longer allow their consultant to usesubmrface well completions. See Finding 3.4.4.4.1 a.

3432 Sample Co(lectiori;'éhd.Analvsi‘s,. )
Sampling is performed 'on a perlodlc ‘basns at each of the monitoring wells at a particular facnllty
depending on whwh phase of samplmg is being conducted. As mentioned in the previous section,
two sites are.,be,(ngv_sa,mpled on ‘a semiannual basis for compliance, and 10 other sites are in the last

quarter af a 1-yea}5étk§ééhnd data collection requirement for detection monitoring.

Mon;tdﬁné 'WeH sampling was observed during the on-site Survey at well UNW-20 in the K-1407-8
WAG. Sé’nipljng is performed by a team of two personnel from the ORGDP Analytical Chemistry
Depanment'(ACD) in accordance with written procedures (Burnett and Dill, 1988; Dill, 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 usedj. Field equipment is
decbntaminated, and equipment for field monitoring 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 on a field logsheet. 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 vyell volumes
is performed by a nitrogen-driven pistén 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
3.44.4.1.b. After purging, sampling is performed by bailing with a closed-top Teflon bailer attached
te a hand-held windlass by nylon string. The samples to be analyzed for organics are recovered first
and poured directly from the bailer ii1to amber sample bottles. The purge pump iﬂeft in the well
restarted and used to fill polyethylene bottles used to contain analytes other.irran ‘organlcs The
samples are placed in a cooler with cold packs for temporary storage duriﬂg sh#pment back to the
laboratory. A chain-of-custody sheet is filled in with the well ndentlty, date. an& ‘nugrber of sample
bottles. The chain-of-custody form is given to the sample custcdran upc.\n trahsfe.r of the samples at
the laboratory, and does not accompany the samples through thq anaiythal process (see Section
4.4.1). . '

The samples are analyzed on-site at the Analytlca{ Chermstry Laboratory for the parameters as
defined in the QA/QC Procedures (Dill, 19883) Typmal cTasses of analytes include inorganics, volatile
organics, semi-volatile organics, pestlcrdes/PCBQ hetbrcrdes, and radioactivity. Groundwater samples
that exhibit beta radioactivities greater than 50 pCr/l are required to be analyzed to determine the
specific emitters. This analysis has not been performed although several samples have exceeded this

guideline value, See Fmdmg 3 4 4 4 1.d. Analy&es are performed in accordance with EPA protocols. -

3.4.4 Findings-and: Qbs"‘ervatidhs".
3.4.4.1 Cagegoryl .-

3442 . Categoryll

None
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3443 GCateqory ||

1, On-site groundwater vontamination. Based on ORGDP monitoring data, there are at least 12
areas on-site where groundwater 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 contaminénts listed: 04

A
ool )
t‘," - ‘

a. K-1407-8 Holding Pond WAG - The use of this pond for neutrahzatton and thg disposal
of contaminated materials in the burial ground at K-1070- d and the neutraltzatlon pit
at K-1407-A have apparently contaminated the groundwater Mth drgamc solvents.
metals, low pH, and radioactivity. Analytical results' foc the maj.or contaminants in
samples collected at monitoring wells at the WAG are Hsted mT’abIe 3:29. Figure 3-18
shows the location of monitoring wells and mfbfred g(oundwater flow directions. -

[IP

Details regarding the physical characterlst ics

o] the: gztual and potential sources of
contamination are discussedin Fmdmg 4 S 2 3 f g
b. K-1070-A Contaminated Bunal ernd Th;s slte was used for disposal of radloactnvely
contaminated liquids, sludgez and otmer miscellaneous mixed waste in unlined pits and
trenches. Momtormg wells sampi!d at the facility indicate the principal contaminants
to be organic solvents, metals,hlgh pH, and radioactivity. Contaminant concentrations
as listed m Table 3 30 ar.a only for the principal constituents. Figure 3-19 presents a map
of well Iocauom and groundwater level contours of the facility. Details regarding the
physu:al charadterfstlcs of the actual and potential sources of contamination are
dlStussedm Fmdmg 4523.1e. ‘
c ,'|<'-1070‘-'dD'CIassified Burial Ground - The burial and disposal of orgariic solvents and
' "contammated materials have resulted in groundwater contamination. Monitoring weil
analyses 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.

3117



TABLE 3-29

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1407-8 HOLDING POND WAG

ORGDP - OAK RIDGE, TN
Contaminant Det'\zi:eir:\ljgue Cm::lr:’iz:’nt Units Well No.
Level*

trichloroethylene 6500 5 ug/! oy UNW-S
1,1,1-trichloroethane 280 1200 ug/l L CUNW-2
1,1,2-trichloroethane 100 NA ug/l.... UNW1
1,1-dichloroethylene 210 7 qugh UNW-2
1,1-dichloroethane 410 NA HgE ~F s UNW-S
‘{carbon tetrachioride 120 5 TV UNW-5
1,2-dichloroethane 29 5. g, BRW-7
tetrachloroethylene 240 ~ONAY S ugll UNW-2
trans-1,z-dichloroethylene 2000 . TB‘NA* ) ’ ug/l UNW-S
vinyl chloride 4800 |, e ug/l UNW-5
Freon 113 970 r CUNA ug/l UNW-5
Freon 123 zscxjr . NA ug/l UNW-20
tributyl phosphate 85 NA g/l UNW-3
alpha activity 174} 15 pCi/l UNW-22
barium 1.7 1.0 mg/! UNW-3
beta activity 4 3169 50 oCi/l UNW-2
boron oL R NA mg/l BRW-7
chloride ' 441 250 mg/l UNW-3
chromium " 0.17 0.05 mg/! UNP-3
fluoride, - "o 3.4 14 ma/! UNP-5
lead ', ' 0.21 - 0.01 mg/| UNW-3
sodium " 180 250 ug/! UNW-3
sulfate”. 646 250 ug/! UNW-3
total coliform 117 1 col/100 mi UNW-23
uranium 0.043 NA mg/! UNP-5
pH 5.6 6.5-8.5 NA UNW-2

Source: MMES, undatedb

L i

NA =

or drinking water standard

Not available
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FIGURE 3-18
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TABLE 3-30

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1070-A CONTAMINATED BURIAL GROUND

Source: MMES, undatedb

* ordrinking water standard
NA = Notapplicable
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ORGDP - OAK RIDGE, TN
Contaminant Dethg::cie?tl/:}ue Cgfw::m;rannt Units Well No.

~ Level
trichloroethylene 4500 5 ug/l ﬁJJNP-M
1.1,1-trichloroethane | 9000 200 g/l 1 % UNP-14
1,1-dichloroethylene 1240 7 el WNP-14
carbon tetrachioride 180 : 5 UNP-12
tetrachloroethylene 160 NA ugl e e, BRWSS
alpha activity 44 15 v, pCit", UNW-32
beryllium 0.0094 NA gl T onwes:
beta activity 986. 1 , pCi/ BRW-25
chromium 0.092 | .08 UNP-12
lead 056 [, i, UNP-12
uranium 0.01% "} . "NA™" mg/l UNW-32
pH 102T '6.5-8.5 NA BRW-5
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FIGURE 3-19

K—1070—A MONITORING WELL LOCATIONS
AND GROUNDWATER LEVEL CONTOURS
ORGDP - OAK RIDGE, TN
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TABLE 3-31

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1070-C/D CLASSIFIED BURIAL GROUND

ORGDP - OAK RIDGE, TN
Contaminant Dex::eir;br:lue Cc{)\/r'w::rm::nt Units Well No.

Level”
trichloroethylene 300 S ug/l oh UNW-17
1,1,1-trichloroethane 600 200 ug/l 1_‘ "{:JNW-W
1,1-dichloroethylene 380 NA $g/l.. ) T UNP-2
tet-achloroethylene 300 NA ugff UNW-17
trans-1,2-dichloroethylene 200 NA . gl F A UNW-17
vinyl chloride 3 2 Foewa el unwery
benzene 2 5. R wgh. UNP-2
alpha activity 15.8 R 5. . "~.“".-,,PCi/l UNW-17
beta activity 608.8 JF pCi/l UNW-17
chromium 0.12 | mg/t UNW-17
fluoride 1.8 I ' mg/! BRW-11
lead 012\ L mg/l UNW-17
total coliform a9 col/100 mi UNW-18
uranium 0010 } NA ma/l BRW-12
oH < 1. 10,7 6.5-8.5 NA BRW-9

Source: MMES, undatedbl‘.-"'

*

or drinking water standard
NA = Notapplicable ",

N tet
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FIGURE 3-20

K—1070-C/D MONITORING WELL LOCATIONS
AND INFERRED GROUNDWATER FLOW DIRECTIONS
ORGDP — OAK RIDGE, TN
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K-1407-C Retention Basin WAG - The retention basin, which received solids and slurry
wastes from the K-1407-8 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 solvents, metals, low and high pH,
and radioaétivity 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 contaminatjon are discussed in Finding 4.5.2.3.1.g. ¢}

K-1413 Treatment Facility and Process Lines - The use of this in- ground com:.rete tank for
neutralization of metal-laden wastes has apparently contﬂbubed to grdundwater
contamination in the form of organic solvents, Iow pH and raﬂnéaetwnty Principal
contaminant concentrations are listed in Table 3- 33 Momtonng :well locations and
inferred groundwater flow directions are shovm in Fxgs,we 3 21 Details regarding the
physical characteristics of the actual and potenual sources of contamination are

discussed in Finding 4.5.2.3.1.h. e

J oot Ve ‘
RN R e

K-770 Scrap Metal Yard - The storage of demohtnon debris and process piping during
the Cascade Improvement Program,fCascedg Upgrade Program (CIP/CUP) has resulited in
apparent groundwater comamlnatbon at the facility. Monitoring data from wells at the
facility indicate that contammattbn cons:sts primarily of low levels [less than 5 parts per
billion (ppb)] of orgamc soLvents low pH, metals, and radioactivity. Principal
contamvnant concentratlons are listed in Table 3-34. Figure 3-22 shows monitoring well
locations. and mferred groundwater flow directions. Details regarding the physical
charactenstlcs of the actual and potential sources of contamination are discussed in
F;nd|n94.5.2.3.f.b.

o,
.'~

' k-1064‘~§emnsula Storage and Burn Area - The former use of this area as a disposal site
by burning combustible waste oils, paints, solvents, and solids has resulted in
¢pntamination of the groundwater. Monitoring well data indicate that contamination
'pf‘mCIpaHy consisting of organic solvents, PCB (Aroclor-1254), metals, and radioactivity is
present at the facility. Table 3-35 lists the principal contaminant concentrations. Figure
3.23 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.d.
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TABLE 3-32

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1407-C RETENTION BASIN WAG

ORGDP - OAK RIDGE, TN
Contaminant De:::;?\u/ranlue Cx\at.:l:i;?nt Units Well No.
Level

trichloroethylene
trans-1,2-dichioroethylene 42
vinyl chioride 26
chloroform 7
Freon 123 30
acetone 67
alpha activity 74
barium 4.6
beta activity 145 Y
boron 0.20 i
cadmium 0.011
chioride 260
chromium 012,
fluoride 28, |
lead <L 0.33¢"
nickel 0095
sodium 380 250 mg/l UNW-7
sulfate e a:': 269 250 mg/l UNW-9
total coliform ="~ . v 25 1 ¢oi/100 m| BRW-13
uranium L0 0.19 NA mg/l UNW-10
pH .. 5.6 6.5-8.5 NA UNW-8
T . 10.0 6.5-8.5 NA BRW-13

Source:‘MME’S, Jundatedb

* ordrink'mg water standard
NA = Notapplicable

3-125




TABLE 3-33

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1413 TREATMENT FACILITY AND PROCESS LINES

Source: MMES, undatedb

* ordrinking water standard

NA = Notapplicable
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ORGDP - OAK RIDGE, TN
‘ , Maximum ‘ Maximum ‘
Contaminant Detected Value Contaminant Units Well No.
. Levei*
trichloroethyiene
tetrachlioroethylene 2 NA
trans-1,2-dichloroethylene 10 NA -
chloroform " NA BT UkWr-27
alpha activity 21 15 pQA - F - UNW-26
beta activity 42.1 50 B pC:/I UNW-26
lead 0.17 0.01 “F, mgd, UNW-27
total coliform 6 T "¢l/100 mi UNP-8
pH 5.1 {L “'NA UNW-26
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FIGURE 3-21

GROUNDWATER TABLE CONTOURS, AND INFERRED FLOW DIRECTIONS

ORGDP — OAK RIDGE, TN
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TABLE 3-34

PRINCIPAL GROUNDWATER CONTAMINANTS

K-770 SCRAP METAL YARD
ORGDP - OAK RIDGE, TN
: Maximum Maximum .
Contaminant Detected Value ConLtamu:ant Units Well No,
evel

trichloroethylene ug/l . UNP-16
tetrachloroethylene 1 NA wg/l “UNP-10
alpha activity 19 15 pCi/l, ,_.+""~L)N_W-15
barium 1.6 1.0 g UNP-10
beta activity 1588 50 PCi" - Fr o UNW-13
cadmium 0.010 | 0.01 .. mai-J  UNP-10
chromium b, mgh, UNP-10
fluoride " mg/l UNW-12
lead “mal UNP-10
total coliform col/100 m| UNW-15
yranium mg/| UNW-i5
pH NA UNW-13

Source: MMES, undatedb

* ordrinking water standard
NA = Notapplicable
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K—770 MONITORING WELL LOCATIONS,
GROUNDWATER TABLE CONTOURS, AND INFERRED FLOW DIRECTIONS
ORGDP — OAK RIDGE, TN
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TABLE 3-35

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1064 PENINSULA STORAGE AND BURN AREA

* ordrinkingWater standard’

NA = Notapplicable

w
[

w
(@i}

'ORGDP - OAK RIDGE, TN
Contaminant Dex::;z“\i:lue Cmi:m:?nt Units Well No
Level*

trichloroethylene 51 5 ug/l BRW-2
1,1,1-trichloroethane 150 200 ug/! ‘BRW-18
1.1,2-trichloroethane 24 NA wg/l -BRW-18
1,1-dichloroethylene 22 7 MG BRW18
1,1-dichloroethane 48 g
trans-1,2-dichlioroethylene 18 )
|Freon 113 37

PCB (Aroclor-1254) 49 oy

alpha activity 56 S8

arsenic 0.20 [, 005 mg/! BRW-17
beta activity 9s 4 .50 pCi/l BRW-2
boron a8 b NA mg/! BRW-19
fluoride 704? 1.4 mZa BRW-19
total coliform 54,'_'-." 1 col/100 mi BRW-18
uranium 0 0.044" NA mg/l BRW-18
sodium f 780 250 mg/! BRW-19
sulfate N 250 mg/| BRW-19
Source: MMES, 'undqte‘di{":;:'.l

m o

amp 0
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FIGURE 3-23
K—1064 MONITORING WELL LOCATIONS,

GROUNDWATER TABLE CONTOURS, AND INFERRED FLOW DIRECTIONS
ORGDP - OAK RIDGE, TN
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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 sdurces of contamination are discussed in Finding 4.5.2.3.1.j.

&
Vi

K-1414 Leaking Underground Fuel Tank - A leaking underground’ dresel fuel storage
tank has contributed to groundwater contamination at the facrllty So(l samples
collected from investigation borings indicate principal ccmtammar\ts to be benzene,

toluene, and related aromatic hydrocarbons Groundwater has. not be'en-sampled at the
facility. Table 3-37 lists the principal contaminants m the sml samples collected during
the subsurface investigation. Figure 3-25 shoygs, the (acqtrons of the soil borings and
groundwater monitoring wells at the .facnhtv Detaﬂs regarding the physical
characteristics of the actual and potentlaf ‘
Finding 4.5.2.3.1.i.

urces of gontamination are discussed in

K-1070-F Oid Contractors Burlal Ground Ihrs area of the plant was used as a burial
ground for construction debrn& for se\Jera! years Although intended for inert materials

only, other wastes may have been dnsposed of there. In addition, the K-900 bottle

smasher has beer‘r operated near the center of the facility for disposing of explosive -

~ chemicals. Mdmtormg we!l data indicate that groundwater contamination consists of

organic Sol'vents. r‘netals.hrgh pH, and radioactivity elevated above background levels.

Tab}e 3-38 -llsr,s the principal contaminant concentrations. Figure 3-26 shows

-momtorrm well’ Jocatrons, groundwater conteurs, and inferred flow directions. Details
~.<regardmg ‘che physical characteristics of the actual and potential sources of

o ; ‘eontamcnatlon are discussed in Finding 4.5.2.3.1.m.

"K-1085 Old Firehouse Burn Area - The former disposal of paints, ‘oils, and other liquid

wastes by burning 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. Cetails 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
Contaminant Detnzg:::::}u ¢ Cm::ir:i:;nnt Units Well No,
Level*
1,1,1-trichloroethane 24 200 ug/l L% UNW-30
tetrachloroethylene 3
vinyl chloride ‘ 3
alpha activity 13.2
beta activity 80.1
chromium , 0.067
fluoride 11.5
lead 0.47
mercury 0.0015 _
total coliform 64 f o 1 [ col/100 mi UNW-29
uranium “NA mg/l UNP-7
pH «-.5.0 6.5-8.5 NA UNW-28
pH , ERARR 2 6.5-8.5 NA UNW-30

Source: MMES, undatedb < )

* ordrinking water stafigard """
NA = Notapplicable' ..~ e
*_. ",< ..,‘ .
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FIGURE 3-24
K—=1232 MONITORING WELL LOCATIONS,

GROUNDWATER TABLE CONTOURS, AND INFERRED FLOW DIRECTIONS
ORGDP - OAK RIDGE, TN
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TABLE 3-37

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1414 LEAKING UNDERGROUND FUEL TANK

ORGDP - OAK RIDGE, TN
Maximum Maximum
Contaminant Contaminant Units Well No.

Detected Value

Level®

benzene

chlorobenzene 520
ethylbenzene ‘ 6100
toluene 1600
naphthalene 6.1
phenanthrene 5.5

Source: MMES, undatedb

* ordrinking water standard
NA = Notapplicable .
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TABLE 3-38

PRINCIPAL GROUNDWATER CONTAMINANTS
K-1070-F OLD CONTRACTORS BURIAL GROUND

ORGDP - OAK RIDGE, TN
Contaminant De't";::;':t‘/g‘lue cmE:m;:m Units Well No.
evel

trichloraetﬁylene 10 5 ug/ l;‘;;,‘TBRW-N
acetone 43 NA ug/ 3 'BRW-23
alpha activiy 4 15 pCi/l,, ggw23
beta activity 34 50 EEM ; BRW-21
boron 2.3 NA gt~ Fi BRW-23
lead 0.106 . mg/l BRW-23
total coliform 15 BRW-21
uranium 0.011 BRW-23
pH 99 " BRW-21

Source: MMES, undatedb

*

or drinking water standard
NA = Not applicable
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FIGURE 3-26
K~1070-F MONITORING WELL LOCATIONS,

GROUNDWATER TABLE CONTOURS, AND INFERRED FLOW DIRECTIONS
ORGDP - OAK RIDGE, TN
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TABLE 3-39

PRINCIPAL GROUNDWATER CONTAMINANTS

K-1085 OLD FIREHOUSE BURN AREA

Source: MMES, undatedb

[ ]

NA = Notapplicable

or drinking water standard SR

3-139

ORGDP - OAK RIDGE, TN
Contaminant DetNe‘::tiegcz';ue Ccr:/r'w::'r:m?nt Units Well No.
Level*
trichloroethylene 8 5
tetrachloroethylene 1 NA
alpha activity 70 15
arsenic 0.059 0.05
barium 1.3 1.0
beta activity 102 50
beryllium 0.029
chromium 0.025
lead 0.045 .
total coliform 6 b 1 col/100 mi UNW-33
uranium 0.019; “NAT mg/l UNP-6
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FIGURE 3-27
K—1085 MONITORING WELL LOCATIONS,
GROUNDWATER TABLE CONTOURS, AND INFERRED FLOW DIRECTIONS
ORGDP - OAK RIDGE, TN
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I K-1099 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 facili‘ty indicate that radioactivity and
Jranium are present above background levels, with alpha activity above drinkin‘g 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 contamihation are discussed in Finding 4.5.2.3.1.0.

.
Y
L]
>

e

Inadequacies in the present groundwater monitoring system. So far. mveshgatlon of the
spatial extent--horizontally and vertically--of the concentration of tcntammants #ssociated

with specific facilities has not been performed. The facnhty assessmEnt .investigations in
progress at ORGDP have, up to the present, concentrated an es;ablcsh(ng the groundwater
vertical gradient and hydraulic conductivity, and t.he presonce ahd constituents of the
groundwater contamination at or adjacent to the physu:al borders of the waste disposal cells
or in a ring encircling the facilities. The faculmes arsd WAGS hsted in Finding 3.4.4.3.1, all of
which have contamination associated w;th them, haVe not been investigated beyond the
nearby monitoring wells used for theor }nmal assessme‘ht In some instances, there are no
upgradient monitoring wells or so—cal!ect background monitoring wells that are being
sampled. Of these, some of the- wells ha\te been installed, but not monitored (see Finding
3.4.44.1.f). At other faculltnes, it appears that some of the monitoring wells mtended for
background momtormg data are contammated possibly by either the facility they are
intended to be rnomtbrmg QF by qther upgradient sources that are presently unidentified.
The facilities wrth apparently Cohtammated upgradient background wells include K-1407-8
wells UNW land UNW 257 K '1070-A well BRW-5; K-1413 wells UNP-8, UNW-26, and BRW-15;
K-770 weﬂ UNP-16 K- 1232 wells UNW-28 and UNW-29; and K-1085 well UNW-33. In the areas

of known con'tamlnaﬂon, further areal characterization of contaminant plume direction and

,cpncem,ratnon_has not been performed beyond sampliing monitoring wells at or near the

'ila"'ca'ﬁ"ty' limits. These deficiencies in the groundwater monitoring system may result in

potential undetected groundwater contamination.

3-141



TABLE 3-40

PRINCIPAL GROUNDWATER CONTAMINANTS

K-1099 BLAIR ROAD QUARRY
ORGDP - OAK RIDGE, TN
. Maximum
, Maximum . .
Contaminant Detected Value Contamu:ant Units Well No
Level
alpha activity 36 15 pCi/l BRW-1
beta activity . 36 50 pCi/l JJ oLt BRWA
total coliform 7 1 col/100 mi" -, ‘gRW. 1
uranium 0.021 NA mg/r BRAW-1
Source: MMES, undatedb , """ “
* ordrinking water standard e
NA = Notapplicable R
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3444 Cateqory |V

1. Groundwater monitoring program 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 ‘&ye to lack of
permanent identification labels. In addition, these wells may b,e__'.t':gr‘i:t.’iminated from
surface runoff leaking into the casing by way of the unsealgd;_manholé'c’pv‘grs on the
Kristi box. . o

g

N
v “
v

b.  The Survey team observed a sampler commenég"tg‘hpjing""lt‘i'efore the indicator
parameters (pH, temperature, and specific cor)ductwcty?'stabmzed This could result in
nonrepresentctive samples. Best mdustry practlc'e prescnbes purging three to five well
volumaes or until the indicator parametqrs s’cablhze whlghever takaes longer.

C. During sampling, the Survey team observed the s;mpler cover the bailer inlet with a
gloved hand in order to pour the cample m;o bottles The sampler handled a hand-heid
windlass with that same gloved hand Cross contamination may occur as a result of this
handling. R

€ .

d. ORGDP guid‘é}.i:r'\es rétfﬁ‘irgﬂ"réi groundwater samples with beta concentrations greater
than 50~ pCl/l be analyzed to determine the specific beta emitters. Groundwater
samples W|th beta radtoartlvnty greater than 50 pr/\ have been archived for further
.analysw but no- analySIs has been completed. Facnlmes with groundwater sample

Lo »analys.e's in-excess of 50 pCi/l include K-770, K-1064, K-1070-A, K-1070-C/D, K-1407-8, K-

7 1407.C,3nd K-1232.

e.' " PVC construction materials used for some weils (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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Wells BRW-40, BRW-41, and BRW-29, installed in July-August 1987, have not been
sampled. These wells are background for the K-1070-F, K-1232, and K-1064 areas.
Without background data from these wells, the current monitoring data for these areas
will be less useful because statistical evéluation of contamination cannot be performed
relative to a background well.
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4.0 NON-MEDIA-SPECIFIC FINDINGS AND QOBSERVATIONS

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
tied to one medium as was the case with discussions in Section 3.0. These discussions include an
environmental monitoring section where appropriate and where the information was available. The
findings for hazardous, radioactive, mixed, and solid waste management are sd'qnmarized in a

section addressing waste management. LIRS
4.1 Waste Management R

The section on Qak Ridge Gaseous Diffusion Plant (ORGDP) wast& h'ranagement describes sources of
wastes; handling procedures for wastes; treatment, storaqe, and’ cﬁsposai (TSD) areas for wastes;
and regulatory concerns regarding waste managemem Issues relatmg to decontamination and
decommissioning (D&C; of the production facnlmes are d(smssed m Section 4.1.1.2 of the Poliution
Sources and Controls section. Findings related o waste management are described in Section 4.1.2.
The wastes evaluated inciude hazardous. radkdactwe polychlormated biphenyl (PCB), mixed
(radioactive plus hazardous and/or PCBL and sohd (nonraduoactlve and nonhazardous) wastes.

U.S. Department of Energy (DOE) O.rA‘c}té'r 5455‘2 titted Hazardous and Radioactive Waste
Management, issued December‘!B 1982 (rescmded October S, 1987, but still serving as guidance),
and DOE Order 5820.2, t»t’led Rad[oact;ve Waste Management, issued December 6, 1984, are the
principal DOE orders’ used ir evaluatmg waste management at DOE sites. The Resource Conservation
and Recovery Act (RCRA} of 1976 'the 1984 RCRA amendments, and associated regulations issued by
the U.S. Enmrcnmerrtal Protectlon Agency (EPA) establish the standards used by the Survey for
evaluatmg hazardous and mixed waste handling facilities. Tennessee hazardous waste regulations
are, sumlar te thosé of EPA and since Tennessee has RCRA primacy, the state serves as the hazardous
waste’ regulatory agency for ORGDP. Solid waste regulations of Tennessee regulate solid waste
factlities of‘ORGDP. "Good Management” techniques, which are practices not specificailly required

by regulation or DOE orders, are also used by the Survey when appropriate.
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411 General Description of Pollution Sources and Controls

4111 Hazardous Waste Management

ORGDP was built in 1945 for production of enriched uranium (enriched in 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 (UFg)
enriched to approximafély 3 percent uranium-235. In September 1985, ORGDP productlon facilities
were placed in a "ready-standby” mode because of excess world-wide capacny for productnon of

enriched uranium. (n December 1987, the production facilities were offlcnally placéd Ld a shutdown
mode. RO 2 ,.“

|
. L.
T 'r.,,

Two experlmental uranium isotope separation processes were alsg’ pperated at ORGDP These wazre
the Atomic Vapor Laser Isotope Separation (AVLIS) Process and" the Gqs Centrnfuge Separation
Process (GCEP) Both processes have been shut down. Wasté& genprat'ed by the shutdown of these
facilities as well as wastes that will be generated by the D&D of- pwuuctlbn facilities will be discussed

in Section4.1.1.2. R i
Despite th=s shutdown of production facnlmes pravuously accumulated and stored hazardous low-
level and mixed waste will continue to be man,é'g‘ed Bn-site. Also, four ongoing activities will
continue to generate hazardous, raduoactwe, mmed (radioactive/hazardous, PCB/radioactive), and
solid wastes. In addition, the’ QRGDP process bulldmgs will be utilized for the secure long-term
" storage of radioactive and mlxed waste generated by DOE Oak Ridge Operations Office (DOE/ORO)
facilities [Oak Ridge Natlonai Laborat,ory (ORNL), Y-12 Plant, Portsmouth Gaseous Diffusion Plant
(PORTS), Paducah Gaseous.lefusstbn Plant (PGDP), Feed Materials Production Center, Fernald
(FMPC), and RMJ Extrusnon Nant(RMl)] for which dnsposal options do not presently exist or which will
be mcmerated at'the K 1435 Incinerator. A second waste management function of ORGDP will be
mcmeratlon of rad-mactwe mixed, and PCB wastes at the Toxic Substances Control Act/RCRA
(TSCA/RCRA) mclnerator generated by ORO facilities.

Ongoing ORGDP 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, ashestos, 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 operat;on of waste

management activities will generate waste such as oils, solvents, mcmeratar ash, and
mixed waste sludges. T

Table 4-1 describes by category the types and quantmes of wastes managed by.dEGDP during fiscal
years (FY) 1985 and 1986. Table 4-2 describes in greater detail, byr quarter the types and quantities
of wastes managed at ORGDP, including wastes received from off- s:tq OOE fécnlmes for treatment,

incineration, or storage at ORGDP facilities. ‘ AN

A I
‘4 ". )

Waste Accumulation Areas

RN

sites.  This results in a need for tehporary (Ies’s than 90-day) storage areas called Waste
Accumulation Areas (WAAs) in which wastes are temporarily stored prior to pickup and
transportation to the approprvate TSD fac:llty "RCRA permits are not required for WAAs storing
hazardous wastes. However, where hazardous wastes are accumulated, certain RCRA regulations
are applicable, mcluqu. among others, requirements for separation of incompatible wastes,
labeling contamers holdmg hazardous wastes, recordmg accumulation start dates on each container,
and not exceedmg the 90- day storage limit. Regulatory requirements, applicable to permitted
(greater than 90~day) hazatdous waste storage areas such as impermeable surfaces, and secondary
contamment;d‘o notap.pLyvto WAAs. However, itis a good management practice to comply with such
requ;i'e;ﬂeqis',' given t'hat the nature of the hazardous waste is similar whether stored in WAAs or
permitte&"éﬁnfage areas, and that these WAAs also frequently contain liquid, radioactive and/or

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. Findingd4.1.2.4.1 describes these

observations in detail.



TABLE 4-1

SOLID WASTES GENERATED
ORGDP - OAK RIDGE, TN

Waste
Category

Radioactive

Hazardous

Weight (Ib)

Weight (Ib)

FY198s FY 1986
Scrap Metal 1,827,002 1,376,982

4-4

Scrap Metal X 916,947 744,960
Chemicals X 656,079 4,763,328
Chemicals X X 1,081,799 4,624,499
Sanitary 1,395,512 | 1562973 |-
Sanitary X 12,650 "n.fji.,.s."gz'@gz;' '
Demolition 1,098,250 | 672,000
Demolition X .gss,23«3}3:.,‘:#‘.}(;-.‘.‘16?,000
Classified J"z"cfs,gze }( 274,325

Fly Ash - | A.a4t000, 1,584,000

|solvents and X X e 1:065,29 343,000
Oils N

Source: Goillher, 1987 x

FY - Fiscal Year

T

Tgn
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ORGDP RCRA Facilities

The ORGDP has 21 RCRA waste managemient 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, siorage,
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, radsoac‘q.ve and mixed

° K-1435 TSCA-RCRA Incinerator LT

®  K-1420-A Flammable Waste Storage Tank ‘,
° K-1419 Sludge Fixation Plant ‘ . ., .
° K-1417 Costing and Storage‘Area .

° K-1407-H Central Neutralization Facilities ‘;'.". 5 ’ "

° K-1232 Treatment Unit '.

. K-1413 Treatment Tank o

)

K-300 Thermal Treatment/Bottle Sm.asher Umt
. K-1407-A Neutralization Facmty PO
o K-1407-B Holding Pond  *."-
. K-1407-C Sludge Retention Basm
° K-1425 Waste O«I/Hazardous Waste/PCB Storage Area
o K-301-1 Vault 4 Hazardaus Was‘te Storage Facility

..o

) K-306-1 Vaqlt 23AHazardqus Waste Storage Facility
¢ K-311-1 Radrogemc Lével Storage Vault
° K- 1365 A Sate!lnte Drum Storage Area

°* K-1-3Q2_Gas‘c'yjmder Storage Unit
0 a 'IK.-'H 1'N'}fi'g;ed Waste Storage

) .j':",»"','.!(-1025-c Container Storage
-

"'K-305 Vault 19 and 198 Hazardous Waste Storage

4-8
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K-1435 TSCA/RCRA Incinerator

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.
include: ORGDP, Y-12 Plant, ORNL, PGDP, PORTS, FMPC, and RM!.

These facilities

Five permits are required for the incinerator. These are:

° RCRA Hazardous Waste Permit )

. TSCA PCB Waste Incineration Permit "“'.

. National Emission Standards for Hazardous Air Poliutants (NESHAP) Radnonucltde Stack
Emission Permit RS 7.'.1,'“

o Air Permits

° National Pollutant Discharge Elimination Systemlh('NPDéﬁ,}-th&w‘gt;} Discharge Permit.

' "
LN, s

ORGDP has obtained the required permits. The RCRAIﬁa:.rl{;:i','T_‘SéA"bgrrﬁ”iis are conditional pending

" successful trial burns.

o

Three major categories of waste will be bumed m the:mmerator solids, liquids, and sludges. Solid
materials include PCB electrical items, contarmnated sbd and concrete, absorbents, rags, paper,
animal bedding and animal carcasses, metal and fiber containers, and wooden pallets. Liquids
include various hydrocarbon and synthet»c 0|ls halogenated and nonhalogenated solvents, PCB
fluids drained from e!ecmcal compqnent; “and water having organic chemical contamination.
Sludges include high- wscOsuty, h|gh sobds materials, such as paint sludge, degreaser residues, solids
precipitated durmg wastew-éter treatment and grease and oil sludges. Many of these wastes are
contaminated w;th Iow Ievels of radloactlvnty Uranium is the predominant radionuclide, but in all,
12 dufferent radmnudrdes have beeit identified in the waste streams.

The "I"SEA-!,hlci‘nerator.was manufactured by International Waste Systems. It consists of liquid, solid
and sludéei\(va'ste feed systems, a rotary kiin incinerator, and a secondary combustion chamber (SCC).
Components of 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 200°F (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 absarber.
From the absorber, gases go to the ionizing wet scrubber (IWS) system for removal of sub-micron
particulate matter. The (WS provides cross-flow contact of the flue gases with recycled s¢crub
solution. The IWS consists of an ionizer module, where particulates are electrlgatly charged by
corona discharge electrodes and a charged particle scrubber where partlculate matte‘;t.s c.oilected on

a wetted surface. Scrub solutions are recycled to minimize liquid blqwﬁow,n::from thr off-gas

A ) T,
v
)

cleaning system. T

¢

Two trial burns were planned to be conducted during the second quartpr 1988 one for TSCA and
one for RCRA, after the conclusion of the Survey. Durmg the tnal burﬁs waste mput and off-gases

attained (99.9999 for TSCA and 99.99 for RCRA) The 'mal bums aré also to established waste feed

rates.

Ash is discharged from the rotary kiln“ nm.o a flooded ash pit and moved by a drop conveyor to a
discharge bin. Ash from the off-gas c1eamng system is collected in a drum. Since the ircinerator
burns listed wastes, including waste subject to'the land ban, any wastes produced by the incinerator
(including emission scrubbmg wastes) wsﬂ have to meet standards being promulgated in the land
ban regulations prior. to bemg Iand dasposed In addition, when listed hazardous wastes are
incinerated, the ashes are. tons:dered hazardous, under the “RCRA derived from rule,” until delisted.
ORGDP mtends 0’ submut the requ:red data for delisting the ashes when the facility is in routine
operation and the requared data are obtained from analysis and characterization of the ashes. Until
the d,elnptmg petntnom.'s granted, the incinerator ash [generation rate estimated at 35,000 cubic feet
per ;/'ee‘i'cl'"(f'g‘é.ryr) {991 ;n3/yr)] will be considered a hazardous waste, since it contains radionuclides, a

mixed waste,

If the delisting petition is successful, disposal problems for the ash will be significantly reduced. [t
can then be handled solely as a low-level waste. If the delisting 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.



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 all solid waste
materials including the drum to the shredder feeder hopper. There are two drum handling units,

each with liquid drain tanks to collect PCB and 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 clothgng Shredded
material is reduced to 2-inch (5.0-cm) wide strips or coils, with an average butk densnty of 60 pounds
per cubic foot (Ib/ft3) or 91 1kg/m3. o "
Liquid wastes incinerated at the facility include oils, solvents chetml:als.»and sludges. PCB-
contaminated liquids and other liquid wastes having a heat coﬂun't of Iess than 10,000 British
thermal units per pound (Btu/lb), are classified as Primary ngFmd WM and are fed directly to the
primary combustion chamber. Low-ash liquid wastes (less thqn OOSpqrcent ash) with a high heat
content (Btu) are classified as Secondary Liquid Wastesveﬁd are‘fed directly to the SCC. Agqueous
Liquid Wastes are organic-contaminated wastes wnth a iow heat content and are fed to the primary
combustion chamber for incineration. Sl udge ﬂaste are fed through a sludge lance in the primary
combustion chamber. Direct Burn Wastes afe wastes Whl(h ‘should not be mixed with other wastes

being burned and can be fed directly" fmm a. t'anker truck to the primary and secondary waste
burners through their associated direct burn waste lines. Whether each liquid waste is burned by
itself or blended with other (nquud wastes depends on its characteristics: heat value, organic halogen
content, ash content, watec content; v«scoslty, and reactivity. Table 4-3 describes the characteristics
of the liquid waste screams for whuch the incinerator has been designed and design waste loads.
Table 4-4 descrlbes the ma{or parAmeters of the wastes to be incinerated, including anticipated
annual burn rates and slgnlftcant waste constituents.

Seventeen tahks prew.de storage for liquid wastes at the K-1435 Incinerator. Each of these tanks s
supported Vertxcally above ground on pipe legs. All except two tanks associated with the drum
shredder are.l,ocated in the K-1435 Tank Farm. The tank farm is diked and sealed in accordance with
RCRA regula'tions. 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-Cis a curbed, contained

siorage area for non-PCB wastes. It has a canopy-style roof. The floor slab is sloped to a grated

4-12



TABLE 4.3

INCINERATOR DESIGN WASTE CHARACTERISTICS

ORGDP - OAK RIDGE, TN

.j® Primary Liquid Waste to Primary Combustion Chamber
(kiln) Burner

. Gross Heating Value (GHV): 7,000 8tu/lb
Flow Rate (gpm): 1.8
Specific Gravity: 1.03
Viscosity (CST): 2.7 v
Temperature (F): 68 Y
® Secondary Liquid Waste to Secondary Combustion ‘
Chamber Burner a
- Gross Heating Value (GHV): 10,000'~'B.t{4./|’b" ﬁ,h‘
Flow Rate (gpm): 19 AT
Specific Gravity: 095 :
Viscosity (CST): | 60 L
Temperature (F): R
_ ® Aqueous Liquid Waste to Kiin
Gross Heating Value (GHV): ' " 4,200 Btu/lb
Flow Rate (gpm): T T, Variable (1.0 maximum)
- Specific Gravity: N ~ 7099
Viscosity (CST): ST : 1.2
Temperature (F): ‘ e : 68
- ® Siudge Waste to Kiln S
Gross Heating Value (Gﬁ\/): | 5,100 8tu/lb
- Flow Rate (Ib/hr): | - 30
) Specific Gravity: .- 1.03
- Viscosity (CST); 234
. Temperature (F)z """ 68

) ® Directv_a\;‘_'m'v,\‘/'aste‘"«.':"'r‘l'.','s"'
Gross Heating'Valye (GHV):
Flow. Rata (gpm)” ~
- Specitic Gravity:
. Viseasity (CST):

11,300 Btuw/lb
As Available (1.0 Maximum)
1.15

50
Temperature (F): 68
® Solidt'toKiln
= Gross Heating Value (GHV) 690 Btu 116
: Flow Rate (Ib/hr) 700
Temperature (F) 68

Source: MMES, undatedc¢
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TABLE 4-5

K-1435 INCINEXATOR TANKS

Source: ORGDP, 19853

. ‘.

-

4-16

ORGDP - OAK RIDGE, TN
Tank No. " Tank Name Capacity (gal)
T-201 | Concentrated PCB Waste Recéiving Tank 5,000
T-202 | Dilute PCB Waste Receiving Tank 5,000
T-203 | Aqueous PCB Waste Receiving Tank 5,000 |
T-204 | Primary Waste Receiving Tank 5,000 ""l‘.- _
T-205 | Secondary Waste Receiving Tank ._5,,6}60"'-~~ .
T-206 | Aqueous Waste Receiving Tank: ‘ 5,0&0
T-207 |PCB Storage Tank | reee6
T-208 | Primary Waste Storage Tank e 1(7,000
| _T-209 |Secondary Waste Storage Tank ™. 19,000
T-305-A | Primary Liquid Waste Feed TapkA... ", 5,000
T-305-8 | Primary Liquid Waste FeedTank B[ " - 5,000
T-306-A | Secondary Liquid WasteFeed Tank A" 5,000
T-306-8 |Secondary Liquid-%gé?éé@{aﬁk% ‘ 5,000
T-307-A | Aqueous Liqu‘i&vwaétéjﬁééa Tahk A 5,000
T-307-8 | Aqueous Liquid Wa’,‘gci Feed Tank B 5,000
T-401 anfﬁa.}/\/aste D,cgirﬁ:ank 900
T-402_|PCB Waéte,'bggs;'h-fank 900

[T



trench, with the trench draining to a sump. Drums are stored on pallets with sufficient capacity to
store 148 pallets each with four drums. The K-1435-B Building is also used for storage of PCB wastes.
It has container storage area, temporar‘y 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

‘l
Bt

Vo

and ignitable liquid wastes prior to their incineration at the K-1435 Incinerator. The prmclpal wastes
stored are gasoline, spent cxygenated solvents, discarded paint waste, and’ spenﬁ aromatlc.solvents
Some of the solvents may contain radicactive constituents, Secondary contanmaﬁrfos the K-1420-A
tank is provided by a concrete dike. "

Contameruzed liquid wastes are transferred to the tank by a portabtﬁ drum pump. While their.

contents are being transferred, the drums are placed on a pmabh pan t6 provide spill containment.

The Survey team observed that the lip of the pan wai ﬂatter\ed thus, the pan would not serve its
intended purpose (i.e., spill containment). The pan was |mrned|ately repaired by ORGDP (see
Finding 4.1.2.4.1).

K-1419 Sludge Fixation Plant

This facility consists of a stqrage tank area *or hazardous wastes and a series of storage tanks for
nonhazardous mix ma&enals feed tanks, and ancillary equipment and mixers. The facilities used for
the mixing and preparatmn were férmerly a concrete production facility. Hazardous siudge and
liquids are mlxedWIth nonhazardous fixation agents (fly ash, concrete, sand, and clay) in two mixers.
The exact fnxatnan' recnpe for each type of sludge specifies the fly ash, sand, and/or clay in various

mlxtu_re;, depqndnng,p.pon the wastes to be solidified.

Wastes tbﬁa.vt'l'ar’e stabilized at K-1419 include K-1407-8 surface impoundment wastes, various sludges
from treatméht operations, and potentially incinerator ash. Some treated materials contain low-
level radioactive contaminante. Since the sludges that are stabilized sometimes contain listed wastes
(e.g., incinerator ash, K-1232 sludges, etc.) and radioactive constituents, technically the stabilized
sludges are mixed wastes. ORGDP is planning on obtaining a delisting from EPA for the solidified
product.

4-17

m——



EPA has proposed that stabilized wastes have a minimum compressive strength of 50 pounds per
square inch (psi). The stabilized product frem K-1419 typically has compressive strengths of 500 to
2,000 psi, well in excess of EPA proposéd requirements. Recent proposals by EPA to modify the

toxicity characteristics leachirig procedure (TCLP) would allow stabilized wastes to be tested on a

monolith, rather than after size reduction. This would increase the possibility that the stabilized

K-1419 product would pass the TCLP (EPA, 1988b). Figure 4-2 describes the K-1419 siudge fixation
facility.

K-1417 Casting and Storage Area L

The K-1417 area is used for the pouring, setting, and storage of stabililzsi;‘#.--‘ﬁé;t"es in steet drumes.
Aggregate mixtures are received for casting from the K-1419 facility in cé}-‘f\‘ef'm"z;i;‘eruucks Liquids
generated during the casting operation are returned to K-1419 for f:xat.lon Wastewaters from the
truck and equipment washing system, and wastewaters from the casuhg bunldings are routed to
K-1407-H for treatment. Drums contammg the soltdcﬂed produqt aré. s\cred in the K-1417 storage

area. BRSO
K-1407-H Central Neutralization Facility

The K-1407-H facility, which was actwated November 1 1987 provides pH adjustment and chemical
precipitation for the followmg aqueous waste streafﬁs (MMES, 1985b):

. R .s
LN

° K-1401 Metals Qeanmg HCI Ba:ﬁ [Extraction Procedure (EP) Toxic]
. K-1401 Meta1s Cleanmg A1k'ala Bath (EP Toxic, Corrosive)
° K- 1501 Steam Plant Sof‘tener (Corrosive)
< 1501 Cczal il R'Lmoff (Corrosive)
K 142Q‘Acad.5,§wppmg Bath (EP Toxic)
e -;R-,-mz"dhq Cleaning Bath (EP Toxic)
'."'.'.'~K-1420 Metals Finishing (EP Toxic)
K 1435 Scrubber Effluent (Derived from treatment of I|sted wastes)

'Laboratory 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-liter)

sludge thickener tank, all aboveground, closed-top and in a diked area. Acid wastes are neutralized

with a lime slurry and basic wastes neutralized with sulfuric acid. Treated efflu:nts are discharged

4.18
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through an NPDES outfall into Poplar Creek (see Section 3.3 for details). K-1435 scrubber effluent is
treated 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
either sent to the K-1419 Sludge Fixation Plant or stored in an aboveground storage area. They are
technically a mixed waste until delisted.

K-1232 Treatment Unit

The K-1232 Treatment Unit formerly provided chemical precipitation-'éﬁ&' pH adju"s'tﬁent for
wastewaters principally from the DOE Y-12 site. These wastewaters are th.‘e"i'bﬂéwlﬁg_:-,

Nitric Acid Waste (Corrosive, EP Toxic)
Acid Wastes (Corrosive, EP Toxic) ‘

Basic Wastes (Corrosive, EP Toxic) ,.

Mop Water and Rinsewater (EP Toxic).

Wastes were received, treated, and stored rn two tanks, ne‘ther lined with membrane liners. After
feed chemicals were added and muxed the wastewaters were discharged to two lagoons, for
precipitation of solids. Settled sludges ere colle(ted dewatered, drummed, and transported to
K-306-Vault-23-A for storage quwd effluents went to the NPDES discharge at the K-1203 Sewage
Treatment Plant with one- e)(ceptmn Nnrate wastes from Y-12 were not discharged, but instead
were taken to K-1232 for neutfahzatndr:only and then were returned to Y-12.

This facility is cﬁf}'éhtly no “Iw;""l’g"elr receiving Y-12 wastewaters since Y-12 has constructed its own
treatment facmnes. ’(sectlpn 4.3.3 has additional details.) Leaks from lines leading from the K-1232
tanks to the 4agoonsér,e covered later in the discussion on RCRA regulated tanks.

K-1413 Treatment Tank
The K-1413 Treatment Tank provides chemical precipitation and pH adjustment for hazardous
wastes. It has a 21,000-gallon (79,485-liter) capacity and is constructed of reinforced concrete with a

fiberglass-reinforcea epoxy lining The tank serves as backup to the K-1232 treatment system and is

used only in an emergency.
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K-900 Thermal Treatment Bottle Smasher

The K-900 Bottie Smasher is used to dispose of small quantities of ignitable or reactive chemical
wastes. [t is a steel rectangular box (3 feet by 5 feet by 2 feet high) with a steel lid and electrical col
at the bottom. Wastes are either ignited with the electrical coil or exploded by impact of the steel
lid.

K-1407-A Neutralization Facility

The currently idle K-1407-A facility provides chemical precipitation after pH adlustment for aqueous
waste streams. it consists of a 124,905-liter (33,000-gallon) concrete retenﬁbn p;t where orrosive
wastewaters were neutralized. The tanks are constructed of remforced cchcnt! and. coated acid-
proof bricks. The waste streams treated were the same as thosc lis‘bed for ﬁ'\e K-1407-K Central
Neutralization Facility with the exception of the K-1435 Incmerator sérubber waters which were not
discharged to this facility. Some of the waste streams treated (those from the K-1420 Uranium
Decontamination Facility) were radioactive. The faczhw bas bewrt repl’aced by K-1407-H, but will

.,.‘

remainin place as a backup unit (Section 3.3 has more detaulxl
K-1407-B Holding Pond

The K-1407-8 Holding Pond received the-'r{e"utrai“r‘z"'ed effluent from the K-1407-A Neutralization
Facility (pit). The pond is a 1.3- acre mpoundment with a 3,785,000-liter (1,000,000-gallon) storage
capacity. Effluent from the pond was d|scharged through an NPDES outfail. This outfall was moved
to K-1407-H. ORGDP plans to'use the. pond for storage of K-1407-H treated wastewaters after final
decontammatnon of the pond in accordance with RCRA requirements.

Accumulated srud'ges fromK 1407 B were sent on a one-time basis to the K-1407-C Sludge Retention
Basm HOWever the gond still contains 7,080 cubic meters (250,000 cubic feet) of metal hydroxide
preclpatatas accumulated since 1973. The sludge is considered a hazardous waste. Leachate tests
(MMES,unaat'ede) indicate that the sludge-contaminated soil would pass the Extraction Procedure.
However, tﬁa sludge and siudge-contaminated soil do contain radionuclides including technetium
and uranium. Since the K-1407-B treated wastes contained some listed FO06 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 surface

impoundments (i.e., it lacks a double liner and 'eachate collection system). ORGDP plans to close the

4-21



pond in accordance with RCRA requirements by removing the sludge and stabilizing it in the K-1419
fixation plant, if necessary, for aboveground storage.

EPA has proposed regulations (EPA, 1988¢) that may enable ORGDP to delay closing this facility, or at
least ailow the sludges to be removed at a later date.

K-1407-C Sludge Retention Basin
The K-1407-C Sludge Retention Basin is an unlined surface impoundment with. a stqrage volume of
approximately 9,462,500 liters (2.5 million gallons). The impoundment was - used pﬂmanly for the
storage of potassium hydroxide sludges generated at the K-402-9 Purge Cascade Scrubber facilities.
It also contains the metal hydroxide precipitates removed from K 1407«B'in’1973 “Currently, this
pond is undergoing a RCRA closure since it does not meet ‘Ihe RCRA mmlmum technology
requirements.  Sludge is being removed, taken to K: 1419 far fmxattan, and then put into
aboveground storage in containers. Since the sludge cqntams radmnuctldes, itis considered a mixed
waste. ORGDP plans to submit a delisting petmon fot thn Stab;llzed K-1407-C sludge and the
K-1407-B sludge. [f the petition is successful, the stablllzed sludges could eventually be removed
from long-term storage and placed into a Iow te‘{el radmactlve waste disposal site. Otherwise, they
will have to remain in long-term storage urmLDDE deveiops a mixed waste disposal site. Upon final
decontamination, the pond will be used for the storage of nonhazardous wastewaters. See Finding
4.1.2.2.1. '
K-1425 Waste Ol!/Haza_rd."dd's WééléfP_QB:ﬁt'é;}age
The K-1425 are_aj_s."usea tc'sxc'orathe following wastes:

o .. Wé;ﬂe"bi}/safvents (FOO1)

R Chiofinated Solvents (FOO1, F002)
' n Degreaser Residue (FO01)

o ,‘"'.,Waste Qils [PCB < 50 parts per million (ppm)]

) ' Waste Chl

° Discarded Paint Waste (FOO1)

L Spill Cleanup Waste (FOO01).

The storage area has four 85,162-liter (22,500-gallon) storage tanks and capacity to store 480 208-

liter (SS-gallon) drums. This area does not normaily receive flammable wastes and does not have fire
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protection. The storage area is diked and all drums are stored on pallets. Some of the materials
stored may contain radioactive substances. All 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 ofseveral waste
storage areas in K-25 and other process buildings. Table 4-6 describes the type of wastes stored

The storage area is curbed and there are no accessible drains within the"éd}'b“e.d area-”"jtoncrete
floors and dikes have been sealed with concrete sealer. Thisarea is used for the kmg~t«-m storage of
both ORGDP wastes and wastes from other DOE sites. The permnted capac:ty of K-301 Vault 4, 4A,
and 4B is 15,200 drums. e

K-306-1 Vault 23-A Hazardous Waste Storage i . TR

The K-306-1 Vault 23-A is located in K-25 and is used for the storage of both hazardous wastes and
PCB-contaminated soils and sludges. Tabfe 4.7 desmbes the wastes stored in this facility. The
permitted capacity of K-306-1 Vault 23-A: as 3, 000 drums "The storage area is curbed and there are no
accessible drains within the storage area. The con(rete and cement blocks are sealed with Con-Seal
Extra, a polyurethane concrete sgal_er. All dryms are stored on pallets.

K-306-! PCB/Hazardous.‘W;a'.st‘e-Q.rum Storage Area

The K-306- swrage area Iocated in K-25 is used for the long-term storage of sludges resulting from
the treatment of 'Y-’T? wastes at K-1232, considered hazardous since they are derived from the
treagmgnt o'f wastew,a'ters containing listed wastes (FO01, FO02, FO06). The storage area is curbed to
contain.!fq'uf&. Capacity is 864 drums. Also stored are PCB-contaminated soils and siudges that are

to be inci'riefat,ed at the K-1435 incinerator.
K-311-1 Radiogenic Lead Storage Vault

The K-311-| 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. All
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TABLE 4-6

K-301 VAULT-4 WASTES
ORGDP - OAK RIDGE, TN

Hazardous Waste Hazard Basis for Hazardous Designation

K-1232 Lagoon siudge None Derived from the treatment of listed waste

FOO1, FOO02, and FOO6

K-1232 Centrifuge cake None Derived from the treatment of listed was:e
F001, FOO2, and F006 .
L

K-1435 Incinerator ash None Derived from the treatment ofhsted‘waste

._“

D007, D08, DO 1 N .
K-1407-H Sludge EP toxic, D002, DOO4, DOOS, DOAB; 0007, D008, ooos

corrosive 0010, D011, D012, F001 moz FOCB.FOM
F00S, F006, FOQS:,." f
Laboratory waste EP toxic FOO01, F002, D002, 900'4,13005 "D006, D007,
corrosive 0008, D0GY;.D010;: oen
Miscellaneous waste EP toxic D002, D004, 1G5, DOY6, D007, DOOS, D009,

corrosive P010, @b11,0012,F001, F002, FO03, FOO4,
. Foos F006 F008

Source:  MMES, 1986a
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TABLE 4-7

K-306-1 VAULT-23A WASTES
QRGDP - OAK RIDGE, TN

Hazardous Waste Hazard Basis for Hazardous Designation
Lagoon siudge None Derived from the treatment of listed waste
FOO?1, FO02, and FOO06
Centrifuge cake None Derived from the treatment of listed waste
F001, FO02, and FO06 e
Misceilaneous waste "] EP toxic, D001, D002, D003, D004, DOOS;DOOG D007,
corrosive 0008, D009, D010, DO11, FOO3"™~ .
CPCF Sludges None Derived from the treatmoht afhsted waste
001, F002, and FQOS " ST P
Spent carbon filtration’ None Derived.from the' treatment nf lasted waste
media (organic) F001, FO02, and. FOOG o
Plating sludges None Derived irom the trbatmeﬂd of listed waste
FOOG . " . A ,'
PCB/RCRA Contaminated TSCA, TSCA EF tGKIC‘ metals
soils, sludges EP toxic . .
Source: MMES, 1987a \
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materials stored are solids; therefore, no secondary containment is required. It 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 16 drums. It is located inside a building and the storage area is diked. Drums are stored
on aluminum pans so as to provide both a means of separating potentially incompatib{_e wastes and

additional containment capacity.
K-1302 Gas Cylinder Storage Unit

The K-1302 storage building is the storage area for cylinders of. wﬂpressed gas that are to be
discarded. These gases are either toxic, corrosive, or acutely hazardws, Th!s afea is also used for the

storage of usable cornpressed gases stored in cylinders.
K-711 Mixed Waste Storage

The K-711 building is used for storage of approxrmately 800 drums containing flammable wastes,
oils, solvents, and mixtures of flammablés ouls, and/or solvents all contaminated with uranium,
These wastes were received from DOE's Femald $acahty and will be incinerated at the K-143S

Incinerator. The facility meets RCRA storage.standards.

K-1025-C Container Storage .
K-1025-C is usegj for storag@.r of contamers of hazardous wastes with a capacity of 80drums or
4,400 gallons The st’brage area is diked, with separate areas for incompatible wastes. At this time,
K-1025- _C is us_ed for*-s_tprage of small quantities of waste that will be laboratory-packed. All wastes

stored'i'r‘ij'kt},'lo'zs-c are destined for off-site tr aatment and/or disposal facilities.
K-305 Vault 19 and 19-8 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

isdiked.
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RCRA Regulated 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
regarding technical requirements for hazardous waste storage tanks including US.Ts Sectlon 265.91
of RCRA regulations requires integrity testing of tank systems lacking secondary'i;ontannment
including underground piping.

Hazardous Waste Storage Tanks 4
ORGDP hired Lee Wan and Associates to conduct mtegnty testmg of OREDP hazardous waste tanks.
Leak testing was conducted on all hazardous waste tan‘k systgm (‘tnnks and associated lines). The
report issued made the following general conclusaom regardmg hazardous waste tanks at ORGDP
(Goldsmith et al., 1988): O

' .

N . .

T Y
.

° None of the facilities currénfly corn.ol'y"'wi't"n’all applicable requirements of 40 CFR 264,
Subpart J, concerning secondary contamment leak detection, structural soundness,
waste cornpatlbm‘ty, corrosmn prot’ect!on and overflow control.

o Recently‘édnstru'cted ré'c'n‘i'ties (K-140,-H [CNF], K-1435 [TSCA]) appear to meet
‘requurements for structural soundness. Compliance with requirements for waste
compatyb;hty and, corrosnon protection could not be determined at this time (during the

s ;tudfpérrod-)-

Specific details for individual tank systems as reported by the contractor are as follows:

K-1232 Tank"Systern: The floor drain system ieading from the treatment tanks to the settling pond
and the dike drain system for the acid storage tanks leaked, as determined by hydrostatic tests. The
four 60,560 liter (16,000-gallon) treatment tanks were found to be in sound condition.
Tanks K-1232-B and K-1232-C are suitable for reuse as secondary containment for Building K-1232,
provided they are coated with a waste-stream-compatible coating. Tank K-1232-A is marginally

adequate for reuse. However, it is not required and should be placed in an out-of-service status.
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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 slab supporting
tnchloroethane tank (no drain line in this sump).

2. EF-6 and EF-7 Sump. Complete corrosion, degradation of concrete suh\p dlrecﬂ‘y below

drainlineinlet. -1_‘.'."‘,.‘.,'.;;-_-;..,
3 All Sumps/Ducts. Loss of protective coating in area od’ts}d,_e"_bdhang to transition area
inside building. A

K-1407-H (CNF): The system is acceptable as it |§ wn:N the ex«.eptaon of two manholes which have
leaks in the upper portion above normal Ievels o? efﬂyents d:scharged

‘e

K-1420 Tank System: All underground grawtyprbcess &'Pains are leaking and must be taken out of
service and replaced. R
K-1435 Tank System (TSCA)}i' Thé‘-s'ysj;gm",'.:rs"‘acceptab|e as is with the exception of the scrubber
effluent discharge aanexb.-iankgx-eozlA-a‘nd T-602-8.

Tank K-1503: Yank K 1503 is swtable for use as a secondary containment for a new tank. The drain
fine from K- 1501 tb K 1503.leaked as determined by hydrostatic test. ORGDP has taken out of service
all the L&akmg lines dssoaated with hazardous waste tanks. The leaking lines are either being taken

out of serwce permanently or repaired.

At the time of the Survey, ORGDP was in the process of implementing these recommendations in the

Lee Wanrepert.
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Regulated Substance RCRA Section 280 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 reguiated 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 notlflcatlon to
agencies as designated by states of all USTs, either in service as of May 8, 1986, or takgn out of service
after January 1, 1974. Proposed technical standards for USTs regarding leak deiei‘tton records,
releases, corrective actions, and new tank performance standards were prapbséd in Apnl 1988 but

£

are not yet in effect. RIRRL e

ORGDP prepared the required notification, however, the notufucattoﬂ was Incompiete (see Finding
4.1.2.4.2). The Survey team found tanks that were not on the current mventory, including fuel tanks
at the GCEP (Gas Centrifuge Enrichment Process) area an" f‘pm&ss tanks at K-1420. Table4-8
describes those 31 tanks for which notification was made fo. the state Table 4-9 lists 13 additional

tanks, identified both during and subsequent to t'he iurvey, for wf'nch notification was not made.
Most of the "regulated substances” US'fs Were‘not evaluated by Lee Wan and Associates and have
not been integrity tested (see Finding 4.1. 2 3~1) The lack of integrity testing is of particular concern
for certain USTs. The coohng :ower basms are of concern since they contained hexavalent
chromium. Although they aré no langer u) servace, these basins may have leaked while in service.
Leaking from assocuawd popeﬁnes woufd also be of concern since the Lee Wan audit discussed
~ previously found many ptpal'nes assocnated with hazardous waste tanks to be leaking. However,
development, sf reaks tn the pfpolmes would have been minimized by the cathodic protection that

wasinplace, " R

Durmg tha tlme that the gaseous diffusion process was operating, undergrour.i steel tanks may
have been subject to enhanced potential for electrolytic corrasion. The PGDP found it necessary to
provide electrolytzc corrosion protection for hexavalent chromium-containing recirculating cooling
water (RCW) due to enhanced stray ground currents resulting from the electrical system operation.
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 4-9

REGULATED SUBSTANCE UNDERGROUND STORAGE TANKS - NOT REPORTED

ORGODP - OAK RIDGE, TN

Tank No. Location Construction Service Size
Tank No. 1 | K-1414-North End Steel-Unlined Gasoline 5,500 gallons
Tank No. 2 {K-1414-North End Steel-Unlined Gasoline 2,600 gallons
K-1414 Steel Waste Qil Soq-.iallons
K-1210 Steel-Coal Tar Ext Diesel : ?fjlﬁw"galions
K-1220 Steel-Coal TarExt  |Diesel . :}~500 gailons
T-0807-2  |K-1220 East FRF Machine Caofant-}nknown
K-1220-5.E. Steel-Coal Tar Ext  |Dieset~ ") ~500 gallons
K-1210-A Steel-Coal Tar Ext Diesé{""-,h' JE-SOO gallons
K-1200-E Steel Diesel " ~500 gallons
K-1652 Steel . "o . |Diese 7 ~250 gallons
7-8.0002  |K-1401 Stainless Steel. . “{¥CE 60"x34.7"x48"
T-105, K-1401-J. Bay Acid Brick. . . IRinsewater 11°10"x12'9"x
8-0004 R 12'9"

T-104, K-1401-J. Bay AcidBrick . |Hel 1110"x12'10"x
8-0003 A 1210"

Source: Goodpasture, 1988a

FRP-Fiberglass Remformct?lastuc
TCE-Trichlorethylene-. ' e )
HCl-Hydrochloric Amd : ’. '

Ext-Exterior .-
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those tanks described in Tables 4-8 and 4-9, which contain or contained gasoline. Finding4.1.2.4.2
also discusses USTs.

ORGDP is in the process of preparing RCRA Facility Investigation (RFI) plans for several USTs including
the cooling tower basins and the gasoline tanks located at K-1414, as part of the 3004(u) RCRA
assessment. The K-1414 RF| is being carried out at the request of the State of Tennessee. As a result
of inventory discrepancies, one 5,678«liter (1,500-gellon) tank was found to be leaking when tested.
The tank was removed and 1,136-1,514 liters (300-400 gallons) of fuel was recovered from the
excavation area in March 1987 (MMES, 1988b).

o,

RCRA Closures Y

Several facilities at ORGDP have either been or will be closed in accard&nce wuth RC"«A requirer.ents.
The K-1407-8 holding pond and K-1407-C sludge holding pcnd arl two surface impoundments
subject to RCRA closure aithough the dates of closure may be changed acccrdmg to proposed EPA
regulations as previously discussed. K-1407-C is currem'.ly a.lnder’gmng closure, with contaminated
materials being solidified and put into long- -term abwqground storage (see previous discussion for
details). In the future, the numerous hazardous waste nmage areas will have to be closed in
accordance with RCRA requirements. Howévef, ms unﬂkelythat these areas will be closed until DOE
develops a disposal option for mixed wastes and the need for their long-term storage areas no

longer exists.

The K-1070 D-1, O-2, and D—J areas: wereused for the storage of drums containing hazardous wastes
and have been closedcl Drums of wa{tz solvents and oils were stored at these sites. The need for
these sites no Ionger exxsted wh-en ‘the K-1425 storage facilities became available. A closure plan
submitted to the Statet of Tennessee was approved in May 1988. Hazardous wastes were removed
and soil samplmg SJ'fbwed the soil to be free of contamination from hazardous wastes. The areas
were backaned wnfh dm contoured, compacted, graded, and reseeded. Ciosure was certified and
accepted oyTennessee in November 1986 (Oakes et ai., 1987a).

Solid Waste Management Units (SWMUs)
Section 3004(u) of RCRA deals with releases of hazardous wastes and/or constituents from any
SWMU at a facility obtaining a RCRA PartB permit. Corrective actions for any releases from all

SWMUs must be a part of the facility RCRA Part B permit, even if the SWMU itself is not considered a

RCRA unit and will not manage hazardous wastes. In the context of the permitting process, ORGDP
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has prepared a list of 7.4 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 RF|
plans. All RFl plans were scheduled to be completed by the end of 1988. The need for any corrective
action will be based on the resuits of the RFl. Table 4-10 describes SWMUs at ORGDP.

ORGDP Laboratory Wastes

The ORGDP research and analytical laboratories generate chemical wastes mcluqu acids, bases,
solvents, and alcohols. Until Ju:ne 1985, these wastes were discharged via drain lines mto the K-1007
Holding Pond. As a result of NPDES requirements, beginning in June 1985, hazaréolhs chemucals
were no longer discharged into the pond. These chemicals are now collected‘and dnsposed of off-site

Pfactnces (8BMmP)

ha.
.

through commercial vendors in accordance with the NPDES Best Manaqmnﬁ
(Stone, 1984).

4.1.1.2 Radioactive Wastes

DOE Order 5480.2 defines radioactive wastes as "sol‘td or" ﬂuud matenals of no value containing
radioactivity; discarded items such as clothmg, antamers, eqmpment rubble, residues or soils
contaminated with radioactivity, or so:ls. rubhle. eqmpmeﬁt or other items containing induced
radioactivity such that the levels exceed" safe Ievelsfo? urconditional release.”

Since the ORGDP is no !onger‘operatmg the enruched uranium production facility, process-related
rai ioactive wastes are no }Oﬁger generated (e g.. uranium-contaminated oils and trapping agents).
How .ver, radioactive wastes remam or.vme from past activities, and more waste will be generated
by ongoi g non- process retated actnvmes Consequently radioactive wastes will continue to be

managed on- snte Actwmes resuftmg in the on-site management of radioactive wa-te include:

L ALY
e

) c‘j. '.Lpng-'ta':t.lt_] storage of previously generated radioactive wastes from ORGDP.

e - “Decontamination of existing production facilities as they are decommissioned. This

fhc!udes waste resulting from operation of the K-1420 Deconiamination facility.

L] Radioactive wastes transported to ORGDP for long-term storage and/or treatment in
the K-1435 Incinerator.
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® 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
o
wastes. The following facilities used at ORGDP for the treatment, incineration, ahd long-term

e !

storage of radioactive wastes have been described previously in Section 4.1.1.1 ‘ ‘
K-1435 TSCA-RCRA Incinerator
K-1420-A Flammable Waste Storage Tank , -
K-1419 Sludge Fixation Ptant | . |
K-1417 Costing and Storage Area k -

- K-1407-H Central Neutralization Facilities f , B
K-1232 Treatment Unit
K-1413 Treatment Tank
K-1407-A Neutralization Facility RO

®  K-1407-B Holding Pond "

o K-1407-C Sludge Retention Bé'si.ﬁ"

. K-1425 Waste Onl/Hazardous Waste/PCB Storage Area

o K-301-1 Vaults Hazardqus Waste Storage Facility

° K-306-1 Vaqlt 23A» Hazardnus Waste Storage Facility

. K- 311 1 Radlogghuc L.ead Storage Vault

) KCM ) M;xed WM(e Storage

¢ K-BQS yauft_]?,and 198 Hazardous Waste Storage

.. Vo .

K-77(')"5j£:rap',Meta| Yard

Operation ah’& 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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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 radionuciides,

included PCBs, mercury, and prior to 1977, asbestos.

In 1984 Quadrex Corporation was hired by Martin Marietta Energy Systems (MMES) to move the
scrap owut of the floodplain, size-reduce the scrap, and segregate the scrap into piles of similar types.
All scrap was removed from the floodolain and segregated into piles. Ten acres of so‘l where the
scrap was stored remain that are contaminated with asbestos and radnonuchdes Seven waste
categories were established as follows (MMES, 1988¢): ‘3

N
e ,--.,
.

o Asbestos-Contaminated Metal - in an attempt to remqwe asbestos from smooth metal
surfaces, a staging area was established and the meta! wa! nhsed “with high-pressure
water. After rinsing, the material was s;acked dlrectly ad}acent to the initial rernoval
area. A fine, visible film of asbestos remams qn the:ﬂqtal v Approxlmately 300 tons of
material remain with present plans camnq for dtsposal’ at the Y-12 low-level asbestos
disposal ground (Scheib, 1986)

e
'S

' Rubbish - Nonmetallic |tems m the rubbush p||e include rags, paper, telephone poles,
wooden pallets, and glass. MetaLhc iteins make up the majority of the pile and include
gaivanized steel, nonseparated mn(ed metal parts, instrument cabinets with tubing and
wiring, motors. ‘and msulat.ed wmng Sixteen thousand tons of rubbish remain, with

final dusposnfron not determmed at the time of the Survey (Scheib, 1986).

o Ca;\t Alummum Decontammatuon of porous cast aluminum is difficult. The material
. was m.e reduced by shearing. Three hundred tons remain, with final disposition not
K B deterrmned at the time of the Survey (Scheib, 1986).

° ."?j“A,luminum Blades - Approximately 3,000 drums of aluminum blades were redrummed
by Quadrex due to the deterioration of the 208-liter (55-3allon) holding drums. The
majority of the drurns 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
(Scheib, 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. Fmal disposition was
not determined at the time of the Survey (Scheib, 1986)

ey
v
:

o Segregated Metal - During the metal segregation project, the meta( thmughout the
scrap yard was placed in separate piles according to metal type Thq five catwgones of
long-term storage piles are. ferrous copper, stamless steel alummum, and special
metals (monel, nickel, etc.). The ferrous category has undergone size-reduction by
shearmg There are 1,350 tons of aluminum, 130 tons of stamless steel, 30 tons of
special metals, 25 tons of copper, and 17, 800 tons of for:ous materlals ORGOP has
requested proposals for decontammatlon (Schenb 1986)

-~

° Class 004 - This category includes 5crap metal ntems which were too large to process
directly with the shear and |tems such as compressor nozzles which contain several
metal types. One thousand tOns of materlal’ are in this category (Scheib, 1986).
Currently there a’e no methods Known to ORGDP to decontaminate the scrap to levels that would
allow its release for unrestrlcted use, ORGDP has issued a Request for Proposal (RFP) for ‘
decontamination of the scrap Assummg that technically feasible and economically practical
decontammatuon procedures are made available, scrap decontamination would be conducted at
ORGDP. The exxstmg scrap mventory as well as scrap from DOE Qak Ridge- -managed fcilities would
be handled, e

DOE has not promulgated any de minimis levels for radioactivity in scrap at this time. These are
levels of radroactwnty, 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 in 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, |s raduoactwely
contaminated. This labeling practace could result in radioactively contammated wastes being

.

inadvertently handled as nonradioactive wastes (see Fmdmg 41243) g '5 -

K-1421 Incinerator
The ORGDP formerly operated an incinerator for the burnmg of soltd and combustuble uranium-
contaminated waste. It is a gas-fired furnace demgned to ppera»te an natural gas or propane. Ash
was shipped to the FMPC (Fernald) for recovery of' uramum Currently three hundred 5-inch
containers of ash are being stored in Vault 16-A. These com.amefs cannot he shipped to Fernald until
they are repacked into upgraded shuppmg contamars to meet new U.S. Nuclear Regulatory
Commission (NRC) standards as requuréd by US Départment of Transportation (DOT) shipping
regulations. Currently the K-1421 Incmeratqr,ns Aot in use. It was taken out of service due to its
inability to meet state opacity ne"gqllations. i

K-1070-C/D Classified Waste Qisposal R

Classified waste$ are defmed as any waste which reveals or may reveal restricted information
because of its fun\:tmn (eg, functional use in or association with a classified program), shape or
confnguranon or matena{s of construction, or because classified material to which it has been
exposed has not been removed, or for any other reasons determined by an authorized classifier.

Classified wastes caninclude 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. Al 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 were used for the disposal of hazardous wastes 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). |

The K-1070-C/D Classified Burial Ground does not have any state permits. Groundwater monitoring
wells have been installed around the disposal areas. ORGDP has prepared an RFi Plan-for K-1070-C/D.
See Sections 3.4.2,3.4.4.3.1,and 4.5.2.3.1 for additional details. .

4.1.1.3 Mixed Wastes O e

Mixed wastes are defined for RCRA purposes as hazardous wastes that also r;ontaln radioactive
constituents. For purposes of thns discussion, the term rruxed wasges wru also include PCB and
asbestos wastes, which also contain radioactive constltuents umu May 4, 1987 DOE had maintained
that RCRA regulations did not apply to those hazardous wastntantamlng radioactive constituents
due to a statutory exemption for wastes sub;ect to regulanon under the Atomic Energy Act. DOE
orders and guidelines did state that DOE faches should "adhere to the technical though not
procedural requurements of RCRA regula{xon On May1 1987 DOE and EPA jomtly agreed that

regulaticns for radioactive constituents Thus hazardous mixed wastes would be subject to two sets

of regulations. <

The ORGDP has adherad to, both the. procedura( and technical aspects of RCRA regulatnons even
though adherence to prqcedurat requurements was not required by DOE. TSD facilities manag:ng
hazardous m;xed waste had. crbtamed interim status, and had been included in the RCRA Part8
permnttlng.procevss.‘-’rhu;DOE s policy change had no practical effect on the ORGDP.

The. n';aneéement o'f mixed wastes, including their treatment, incineration, and disposal, is
complica'ted-py the presence of radioactive constituents. Normal options for TSD of hazardous and
PCB wastes E.annot be used for mixed wastes. For example, commercial facilities will not handle
mixed wastes. Thus until the K-1435 incinerator works off the existing inventory, DOE cannot adhere
to the requirements that certain PCB wastes be stored for no longer than 1 year prior to destruction,
since 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 facilities. (The
facilities used for the management of mixed wastes have been listed and described previously in
Section 4.1.1.1) However, ORGDP does not have any on-site dispasal facilities presently utilized for
radioactive and/or mixed wastes. This results in need for long-term storage facilities until disposal
options become available. The TSCA Incinerator will be used for incineration of incinerable mixed
wastes, including alt PCB wastes and some hazardous wastes. The operation of this incinerator will
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 reduct!on will take
place over several years and presumes that the incinerator fulfills permit condntnohsand achieves
projected capacnty, and that significant quantities of new wastes (e. g from cleanups). ‘are not

»

generated. ' R

The K-1435 Incinerator will not solve all the problems resultmg frcwM the. raqk of disposal sites for
radioactive and mixed wastes. Among the larger- quantlty was’ces that wul! requlre the development
of disposal options are the following: N R

B AT .
- DN LRI »
“ o RS et

° K-1435 Incinerator Ash - Successful dehstmg (see SeCtlon 4.1.1.1) would still result in the
ash being a radioactive waste (Approklmately‘BS 000 cubic yards (76761 cubic meters)
will be generated yearly.) “ '

. K-1232 Inorganic Hézgrdous raqidé&ive sludge currently in storage.

® K-1407-8. amd K 7407 C Pohd stabilized and non-stabilized sludges both containing
radlonucilde‘s E '

o Radiba;‘e'tiAQé.,cbemicals and sludges from the Cascade Improvement Program/Capital

"ngréd‘é'arogram (CIP/CUP) programs and production facility phaseouts.

Currently’ (3RQDP plans to store stabilized K-1407-B and K-1407-C Pond sludges in containers
aboveground’at the K-1417 storage area. 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). The storage 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).

4-50



4.1.1.4 Solid Wastes

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
Section4.1.1.2,

Sanitary wastes are collected from throughout the site in dumpsters. The contents dHhe dumpsters
are transported to Y-12 for disposal since ORGDP does not dispose of sanatary wastes on- snte

Sludge produced by the K-1203 sanitary sewage treatment plant, COnstructmn and demolition
debris, and fly ash from ORGDP is disposed of at Y-12. None of the" wastes drsposed of either in the
past or currently had hazardous or radioactive conststuents Sectlon 4 5. 1 1. discusses the Old
Contractors Burial Ground (K-1070-F), and the New Contractors a’unal Ground (K-1070-G) which are
no longer used by ORGDP. KA

Various oils and lubricant wastes produced by ORGDP are benng stored at the K-1425 storage facility
for use asa fuel in the K-1435 incmerator "

During the operation of the dr'anium enrichrne'nt process, hexavalent chromium-containing RCW
blowdown was treated m -an ANDCO rgrductlon unit to reduce hexavalent chromium. The
precipitated metal hydrcxnde siudge produced in the treatment process was discharged into the K-
901-A pond. The sludge when tested proved to be nonhazardous. This waste is no longer produced,
since the enn_chment,process f._aclhtues are nolonger in operation.

Nonrad'rb‘a'c'ti've asbests-wastes are generated as the result of asbestos removal. Wastes are double-
bagged'.‘and disposed of off-site at Y-12.

4.1.2 Findings and Observations

4.1.2.1 Cateqory |

None
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4.1.2.2 Cateqory || \

Treatment, storage, and disposal capatity. The long-term ¢ orage and accumulation of mixed
wastes (hazardous and/or PCB and radioact};it 2), on-site, due to the lack of treatment and/or

disposal alternatives, increases the potentiél 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 will still be a low-level

radioactive waste; ‘ IO
WV ! - I‘\I

[ K-1232 inorganic hazardous radioactive sludge currently stor.ed,'.ih'l‘(:-?oo-h IR

o Stabilized and non-stabilized sludges and contamin,a"éé&v'sqils f'rb}fh._the K-1407-8 and

K-1407-C ponds; and
° Radioactive and “azardous chemical wa.ste's’-qﬁ.&:ifc‘ﬁ.éihi’ta,ls from the CIP/CUP phaseout;
° Radioactive and mixed wastes resuI't'ir\'g.,f_rd'm:ph'asééut of the production facilities.

LY

The ORGDP process buildings ha"vé"bee“h':"d‘e:s'ibn;t'ed to serve as the long-term storage areas
for mixed and radioactive wastes from DOE/®RO facilities [ORGDP, Y-12, ORNL, PORTS, PGP,
RMI (DOE wastes only),‘ifF.MlPC]. Wg_gté 'é'torége areas in the process buildings include the

following:

. ER
3 PR et

K-301-1 yaUt{'d‘,:Ha"za':r.&bus Waste Storage Facility

o
] K‘-’&l‘.o'f‘s- 1:'\/7ault §'3§-H‘azardous Waste Storage Areas
° K-31 'I%_fRﬁlb’genic Lead Storage Vault

. K-305 Véylt 19 and 19-B Hazardous Waste Storage Areas.

TH'e'sesltorage 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 siudge 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 stubilized 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 ORGDP plans to
store the ash in one of the RCRA permitted storage areas in the process bur1dmgs It is
ORGDP's intention to request delisting of the ash, preferably in a non sohdrfued form.
Assuming the delisting petltnon is successful, the sludges, whether in a non-solid‘nfled or
solidified form, would still requnre disposal in a Iow level radloactwe wastedtsposal site. If the
delisting petition is unsuccessful (perhaps due to leachable met.alhcs) there would be no

presently existing m|xed waste disposal site avaolab[e and mdeﬂmte storage would be
required. - ‘

LN .
. N o

o e

Currently ORGDP intends to use the K- 1419 ﬂxatnon p+ant only for the solidification of the
K-1407-C Pond sludges, and, if requured 'for 1he K 1407 B Pond sludges. A recent directive
issued by EPA discussed a joint EPA. and NRC apprOach for the aboveground dasposal of
solidified mixed wastes (EPA, 198‘7b} Thusxf ORGDP is unsuccessful in obtaining a delisting for
the K-1435 Incinerator ash, it is hugh]‘y.lprcbable that indefinite operation of the K-1419
fixation facility would be;fr"equired for;élidification of the Incinerator ash.

All PCB- contammg wastas (|IQU|dS sludges sonls, etc.) and incinerable hazardous mixed wastes
will be mcmerated at;he K~1435 Incmerator according to current plans. It has been estimated
that at Jeast 5 ta’ years w:ll be required to incinerate the present inventory of wastes, both in
storage at BRGDP and at the various DOE/ORO facilities. Several assumptions are made: (1)
,sngmficant mcr!ases in routinely generated incinerable wastes do not occur; (2) significant
"‘quantltles of cleanup and spill wastes are not generated; (3)incinerator down-time is as
antmpated and (4) the incinerator complies with TSCA and RCRA permit conditions. In the
event that any of these assumptions turns out to be wrorg, long-term storage of these wastes

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
(see Section 4.1.1.2 discussion on K-770 scrap yard).

The development of scrap decontamination methods and promulgation of de minimis
radioactivity levels in scrap will have an impact on the decommissioning of the process
buildings. The costs of decommissioning will be affected by the availability and costs of scrap

decontamination methods. This in turn will affect the need for mixed waste and low-level

\

radioactive waste disposal facilities. ST

Storage container conditions. Leaking and/or deternoratmg drums af zwaStes. observed in

certain areas resulted in actual or potential releases of wasws.to 'the enwronment The Survey

team observed the following:

€ ' \
R
'

. K-792 switchyard: 60 to 70 drums of hazardo:.xs Waéte(TCE), waste oils and unknowns

- (potentially containing PCBs), and evtdénce of 1eakage and/or spillage. The ground was

stained. As of March 23, 1988, the Ieakmg drums were removed or overpacked and the
leakage soaked up. Forty- four‘ drums stm remarned as of March 24, 1988.

° K-1200: 60 drums, most confé‘ilc'j’myg-wg'ste organic fluid, were being stored. One drum
was observed to e leaking apd."'s:e'veral were in poor condition. Leakage wouid be
carried‘by stor’_r,ﬁWaiér%i’tqq,n,'é‘a':r‘by storm drain,

° K-1004-T: '"Kﬁhjrﬂc')g‘i.rﬁ;fely 20drums of unknowns were being stored. Several were
ggyéféfycprroaééﬁv“.

P ,'I<‘-770'fa4cdo5crap Metal Shearer Building: Seven drums of waste oil and antifreeze,

- “faost in a deteriorated condition, were stored in the vicinity of the Shearer Building.
| Bohind the Shearer Building adjacent to a loading dock, a pool of approximately 1,893
l'ters (500 gallons) of an oil/water mixture was observed. The source of the oil appeared

to be a tank of hydraulic fluid and trench surrounding the process equipment, which
.eads 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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41.23 Category !l

1, Inteqrity testing of underground storage 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 cleanup In the
future, EPA will promuigate technical requirements including momtorlng, mtegruty testing,

\

spill detection, and containment of spills. ST

e
'
R
o,

ORGDP has not tested most of the tanks contammg regulated substances.v. ‘Many of these
tanks have a high potential to have leaked for reasons mclddmg thelr aqe, lack of corrosion
protection, and the enhanced potential for corroston of metame tanks at ORGDP. The
concrete cooling tower basins for RCW, which contam hexavalem chrommm at a 6-8 parts-
per million (ppm) concentration, were used for perLod,v. rangmg from 30 to 40 years. They
were not integrity tested and momtormg weﬂs have not been installed. Leakages of t:ns of

thousands of gallons per day could have occurred and have been undetected in the water

‘e

per day) when it was in operatlon
'Several steel tanks cont‘ammg fuels do not have any corrosion protection. kowever, the
underground steel ptp’mg corweymg the hexavalent chromium-containing RCW did have
cathodic protectmn, mstaHed when it was discovered that the operation of gaseous diffusion
plants resulted in stray ground currents which increased electrolytic corrosion of even coated
undergrophd steel tank; and pipelines. Thus the potential for leakage from ORGDP fuel tanks

that dnd not béve catrosion protection may have been increased.

’Fhe need for mtegrlty testing is increased since none of the USTs at ORGDP have leak
detec‘uon devices. Thus, even in cases where corrasion protection has been installed (e.g.,
cathodnc protection on RCW pipelines, and K-1414-1, K-1414-2, K-1414-3 fuel tanks), its
effectiveness has not been evaluated. Cathodic protection devices must be properly installed

and maintained to be effective.
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41,24 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 at a number of points, This results in the need for WAAs for the
temporary accumulation of wastes including hazardous radioactive and mtxed wastes. RCRA
requirements applicable to WAAs include labeling and removal of wa_stes to permitted
storage areas or treatment and/or disposal facilities within 90 days. The RCRAJequlrements
for permitted storage areas of impermeable surfaces and secondary‘ comalnment are not
required for WAAs. However, since the types of wastes stored may mcwdo fadnoactwe mixed
and PCB wastes in addition to hazardous wastes, good ma.naqement practlces would require

adherence to these requirements for WAAs, ) e

€ e, g
o, N
LN BN

2. Incomplete UST inventory. The preparation and submmsloh of an incomplete inventory of

USTs containing reguiated substances may result in the releases of hazardous substances to
the soil and/or groundwater from USTs" that are negletted or not properly closed. USTs
containing regulated substances aré subject to RCRA Section 280 reporting requirements.
Regulated substances include chémrcalshs'eed in Section 101,14 of CERCLA, and petroleum and
substances derived from petroleum (e 8. gasolme) In addition ORGDP is not in compliance
with RCRA Section 280'repprtmg regunrements which require facilities to report all existing
USTs to designateq,-sﬁ;a"te e;gé'ﬁc,i‘gg,l):y.'.ﬁhay 1986.

The notnflcat:on madé by ORGDP was incomplete. The Survey found tanks that are not on the
ORGDP- mventory Tab|e4 8 describes tanks reported by ORGDP, and Table 4-9 describes tanks
not _r‘evportecj‘.but‘ identified during the Survey. ORGDP stated that an updated report will be

R rfi]@'d thh thestate Finding 4.1.2.3.1 also discusses USTs.

3. Uﬁléadinq station K-1420-A flammable waste storage 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
was fixed on 3/23/88.
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TABLE 4-11

WASTE ACCUMULATION AREA OBSERVATIONS
ORGDP - OAK RIDGE, TN

Area M_aterial Observations
K-1401 30 drums'waste oil and coolant No containment, permeable surface
K-1098-€ 4 drums waste oil No containment, permeable surface
K-770 S5drums antifreeze No containment

Shearer Building

2 drums waste oil, pit containing 500

No containment, permeabie surface,

400- gauon waste on tank outside

K-63.'4

K-770 Area gallons is of oil/water mixture stained soils - TS
K-892-H 25 drums waste oil/sludge in three No contamment, perﬁneable sur-facp
areas stained soils’. . -,

K-1004-T 20 drums unknowns No contamment, orgamc odor

K-1200 60 drums waste organic fluid No con'tagnmqm,‘ storm drain nearby

K-792 Switch- 60 to 70 drums waste oil, PCBs, "hfa contélmﬁeni"seml -permeable

yard hazardous waste and unknowns --... surface, spills and stains, storm drain
o nedtty ag of 3/23/88, leaks and spills
fa ?.Iganad'up, 44 drums remain as of

R £
K-1004 Approximately 40 dryms. addb" [Leaky roof, drums in water; after
Laboratory bases, organics, and rad wasges rain, water can exceed capacity of
S R WAA containment

K-1414 25 drums waste oil; 6 paﬂets Tead No containment

. batteries" o

K-633 Tank dike half full of oil

Source: DOE Survey t'ea,mi

Note:

Wt
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Radioactive waste labeling. 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 passible to

determine than the was* ¢ is radioactively contaminated.
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4

4.2 Toxic and Chemical Materials

4.2.1 Toxic Substance Management

It is the stated policy of the ORGDP management to "effectively manage the procurement,

‘transportation, storage, use, and dispossl of all hazardous materials to adequately protect plant

personnel, the public, and the environment from hazards associated with such materials”
(MMES, 1987¢). It 1s the Hazardous Materials Coordinator's (HMC's) responsubmty to direct and
coordinate this program “ome of the HMC's major functions include:

) Providing training, guidance, information, and assistance cohcermng management of

hazardos substances. ‘ A
° Conducting audits of the hazardous substance managéqﬁ‘e‘ht'bfbgram.
° Evaluating the hazardous properties oi mateﬁals i use» at the facility and maintaining

the hazardous materials list.

- \' Y _.

0 Developing and umplementmg . wntten, hazard communication program that is
available to all irterested pames

] Providing crwtena and trammg for labeling and other types of warning in accordance
with Federai regulatxons

v

*  Obtaifing material safety data sheets (MSDSs) for all hazardous materials used at the

.pkant, maintaining a file, and making these accessible to all employees.

o

. @ . Reviewing purchase requisitions for all materials to assess hazards and quantities
* purchased.
° Coordinating the hazard rating process and providing the information to users.

The HMC has 2pproximateiy 6,200 MSDSs on file and cooperates with the corresponding HMCs at the
Oak Ridge X-10and Y-12 facilities.
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422 Toxic Chemical Use and Storage
Many toxic substances are in use at ORGDP. However, most of these substances are used in relatively
small quantities (e.g., laboratory reagents) and this discussion will be concerned primanly with

materials used in appreciable quantities.

4.2.2.1 Bulk Liguid Chemicals and Fuels Storage

Several hazardous materials are stored in large quantities in aboveground stdfg‘ge’- %@nks at many
locations throughout the plant. The major liquid substances in storage inctu‘d‘e fue'i'é?‘{""tubricatmg
oil, hydrochloric acid, nitric acid, sulfuric acid, PCBs, plating solution, potasscum hydroxlde solutions,
sodium hydroxide solutions, trisodium phosphate solution, and 1 Al trlch!oroethane (see Table 4-
12). The Survey team visually inspected most of these tanks for }eaks, secondaw containment, and
appropriate labeling. The majority of these storage f.;cmtles were “in compliance with the
regulations and good industrial practice, but six sites were, dehc:ent due.to leaks and/or inadequate
secondary containment. The specific hazardous, matenal tank and the problems observed are
discussed in Finding 4.2.6.4.1. '

4222 Small-Quantity Liquid Che{micél’smf;agg" Arg 5

Some hazardous materials are stored in mléd.érat'e'.quantities at or near the sites in which they are
used. Generally, these subszancei are stored in quantmes of 55 gallons or less. The Survey identified
three areas that contamed SS gallon ‘drums of solvents that lacked adequate secondary
c¢ontainment, corroded_ dr}ms, orl,lgakmg drums. The type of substance, the storage sites, and the
problem observed.are di's"cufs“.sgd_'.i::'w"ﬁinding 4.26.4.1,

423 . - Polychiorinated Biphenyls

There'a'rjé.'m‘vany sources of PCBs and FCB-contaminated materials at ORGDP. Martin Marietta Energy
Systems’ boijcy 's to remove from service all PCB items regulated by Federal and state laws by the end
of 1988 (MMES, undatedd). Although strict adherence to this policy may not be possible at every
facility, it 1s the corporation’s goal to phase out PCBs to the maximum extent practicable as rapidly as

possible.

Since a permanent shutdown of some ORGDP facilities has been announced, a plan to deal with the

PCBs present in the operations area has been developed (McCullough etal., 1988). The elimination
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TABLE 4-12

MAJOR ABOVEGROUND STORAGE TANKS

ORGDP - OAK RIDGE, TN

- Quantity
Hazardous Material (gallons) Location
Sulfuric Acid 1,000 K-892
15,000 K-894
3,500 K-1407-A
. K-1419:
12,000 K<1501
Hydrochloric Acid 10,000 . K=892.Q". "
32,300 R -1} B
10,000 n U KEA04
. KR
1450 ool Ke1420
Nitric Acid 1,450, L KA1620
Sodium Hydroxide Solution 4,200 ' K-1401
| 500 : . K-1420
Trisodium Phosphate Solution 400& N K-1401
Aluminum Sulfate Solution 3 o 60?0 K-1515
Nickel Sulfate Solution Sl 500 K-1420
Plating Solution 5,300 K-1420
1,1,1-Trichloroethane 8,000 K-1401
Lo : 10,000 K-1404
Fuel Oil ’ 600,000 West of K- 1501
. 15,000 West of K-1501
Lubricating. Oil o Two 15,000 South of K-1407-8
OCB Tap:Changer Oil .~ 5 x 4,000 Switchyards
Hydraulic Fluid 500 K-770
. Minerai 0t o 2 x 4,000 K-731
oil" 500 K-633

Source: Adapted from SPCC Plan (MMES, 1988d)

*

PCB Storage is not included.

Note: The above listis notintended to be comprehensive.




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 samplin‘g and analysis plan has been designed to obtain the
necessary data. The data base will also include an inventory of all electrical equipment with
descriptions and locations.. Table 4-13 and 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-S presents
a schematic diagram of the analytical approach and disposition of the PCB items.

The transformer coolant containing PCBs in the concentration range of 50 to 2 GOO‘ba.Ets per million
(ppm) will be treated by one of the commercial processes available that destroys the Pca molecule
and allows the resultant fluid to be recycled back to the transformer (McGulIough 1988) A process
that uses sodium metal to remove the chlorine atoms from the PCB molerule was demonstrated on
the coolant from a PCB transformer at ORGDP. The treated fluid had a PCB con,centratlon of 3 ppm
and was returned to the transformer. The treatment proceSs resu!ted in the‘ production of a waste
sludge, which was disposed of by the vendor at a hazardous Waste fac«hty Fieid tests by the vendor
have shown that this process is not economical at PCB concentratnons-greater than 2,600 ppm.

4.2.3.1 PCB Sources RS "
N

‘. . Lo,

The major sources of PCBs in use or m storage for potential use are presented in Table4-14

- ')

(Haymore, 1987b). The Iargest source of PCBs at this facility is the coolant fluid in the 120 PCB
transformers and the 9,656 capac}tors These items are located in the process and support buildings,
aswell asin the electrrcal swnchyards Thé specnﬂc locations are listed in Table 4-14.

o
P

Since the proce§§j_build'ih'gi’sj,,,aré'.‘-r'\'bt currently in operation, 80 of the PCB transformers and the
capacitors ha'vei“beeh‘:place&"dlﬁ a standby status. The U.S. Environmental Protection Agency (EPA-
Regvon 1V) has ad\hsed th‘e DOE/ORQ that these PCB items are not considered to be in storage for
dlsp¢sal but are on- a standby status for reuse or resale until DOE decides on the future use of the
facility: (benmson 1987). Storage for dlsposal would trigger the maximum 1- year holding period
specified in the TSCA regulations for PCB wastes.

In addition to the PCB sou' -es listed in Table 4-14, PCBs are contained in 158 PCB-contaminated
transformers and in PCB-containing wastes (liquids and solids). The PCB-containing wastes are

discussed in more detail inSections4.1.1.1and 4.2.3.3.

£
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TABLE 4-13

PERMANENT SHUTDOWN
PCB SAMPLING AND ANALYSIS PROGRAM
ORGDP - OAK RIDGE, TN

. . . Number of *
Location/Electrical Equipment Samples
K-33 Process Transformers 109
K-25 Cathodic Protection Transformers 32 :
K-709 Switchyard Spare Equipment 53
ORGDP Plant Distribution System Equipment
K-633 8"
K-702, 704, 707 19,
K-801, 862, 892 o320
K-1004-L 2
K-1037 S >
K-1131 216
K-1301, 1303 7
K-1401, 1405, 1410 . e 10
K-31 & K-33 Switchyards oo et 135
K-27 Switchyard RN | 16
S i —
TOTAL R 453

Source: McCullough e{i;}:[.1§53j'-l."" .

*  Includes 10% bianks

LN
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SAMPLE

"U” ANALYSIS

<1PPM U

PCB ANALYSIS

<50 PPM PCB

COMMERCIAL
INCINERATION
FACILITY

NON .\ [ RE-CLASSIFY
HAZARDOUS }|\THRUCHEMICAL
o\ ~PROCESS

MMES
TSCA FACILITY

Sou'rcve,‘:"McCulIough etal, 1988

PERMANENT SHUTDOWN
PCB SAMPLING AND ANALYSIS PLAN
ORGDP - OAK RIDGE, TN
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TABLE 4-14

MAJOR SOURCES OF PCBs

ORGDP - OAK RIDGE, TN
Source Status Location
Lo
30 PCB Transformers In-Use K-731,K-791, K-862, K-1037,
K-1131,K-1301, K-1401, Y-12
19 PCB Transformers* Spares K-709, K-902-5, K-902-8
80 PCB Transformers Standby K-902-1, K-902-6, K-902-7,

K-902-8

9,656 PCB Capacitors

InService or in

K-27,K-29, K:31;K-33

Standby L
2 5torage Tanks (10,000 gal) |Storage K-902-8_
Source: Haymore, 1987b
* 9 ofthe spares are empty of coolant fluid... A

F &8
'
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4232 Recordkeeping

The 1986 annual PCB Inventory (Haymore, 1987b) reports the total weight of PCBs in the PCB
transformers, the «capacitors, and fluid in storage for reuse as 1,088,877kilograms
(2,400,538 pounds). However, this weight is not correct as it was calculated by treating all coolant
fluids present.in the electrical equipment as consisting of PCBs, whereas the concentration of PCBs
for the 30 PCB transformers still in use ranges from 503 to 2,460.ppm, anch is a small fraction of the
total fluid. The PCB annual report, a requirement of the TSCA regulations (4dCFR Part 761),
specifically requirés reporting "total number of PCB transformers and total wmghtm ktlograms of
any PCBs contained in the transformers” (see Finding 4.2.6.4.3).

N

Seven PCB transformers that were in outdoor storage at the Powerhouse SW|tchyard{K 70‘, are not

listed in the annual inventory report. These transformers are ldemnfaed in ]’ablea 15, and they
appear to be intended for disposal (see Finding 4.2.6.2.2). .- e

Quarterly inspection of PCB transformers is also requuredﬁy the TSC.A regulatzons ORGDP conducts
daily inspections of transformers in some areas, hut thes-e are. not always documented However, the
mandated inspections have been repcrted as requued bythq regulatxons

N . ‘\:‘. N ,.‘ ‘.4..’.:’

4233 Storage of PCB Wastes

Y

Large quantities of liquid and“bs.blid PCB wasté's are stored at ORGDP. Most of these wastes will be

disposed of by mcmeratlah utlllzrng the new TSCA Incinerator (K- 1435) The major PCB waste
storage areas include’ th’e foHowmg

) -K«3b6- { ‘,"TfCB/Hé;érldous Waste Drum Storage Area - This facility is located in the west

. wing 'éf"tﬁ‘é"'K-ZS building and caonsists of a 3,200-square-foot area used to store

viadioé'c{l’ve’ly contaminated PCB materials prior to disposal at the K-1435 TSCA

" Incinerator.

. K-306 23-A Hazardous Waste Storage - This facility is also in the K-25 building and is
used for storage of hazardous wastes and PCB-contaminated soils a4 sludges. The

permittedcapacityis ~ 3,000 drums,

£
[e}]
a
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TABLE 4-15

PROBLEMS WITH PCB TRANSFORMERS
ORGDP - OAK RIDGE, TN

Transformer Identification Observation Location
Transformer 8-71PB Leak K-33
|ranstormer 314 Leak; gravel stained K-792 -
Transformer K892-EN-13 Improper storage; not in PCB inventory K-]QQ. ';
Transformer 226789 Improper storage; not in PCB inventory K709
Transformer 3411334 Improper storage; not in PCB inventony" K709
Transformer 4929801 Improper storage; not in PCB inventory h‘.709
Transformer 2668922 Improper storage; not in PCB ihvéﬁﬁqﬁ‘: K-709
Transformer 2668941 Impreper storage; notin ﬁﬁB,ipvehxﬁo{y ‘Ik-709
Zr:gnr::?nr:eerrpla te) Improper storag?;'fwé‘t:‘i_:r';r:-é;ﬁ‘fij_\;_é‘qto& K-709
Transformer 92PC No PCB label-.A('c:qr‘wc'én',i_'rqtié‘n,y 0ppm) K-27 Switchyard
Transformer 91PA No PCB Iabel (concentration 943 ppm) | K-27 Switchyard
Transformer 91P8 No Pf.'&,l.ab'er('fc‘;ixeht‘?ation 518 ppm) K-27 Switchyard
Transformer A1 No PCB"r'a"f‘)e“l (t’oﬁ'centration 599 ppm) K-862 Pumphouse
Transformer B2 No PCB l‘ggbér'fconcentratlon 621 ppm) K-1037-8

Transformer D2 ' '&Q,P,Gghlbel (concentration 687 ppm) K-1037-D

Transformer D3 . No PCB label (concentration 524 ppm) K-1037-D

Transformer.04. ‘No PCB label (concentration 546 ppm) K-1037-D

Transformef'79,368'48. No PCB label (concentration 618 ppm) K-709 Powerhouse

Sourcé’ DOE Suvéy team
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° K-1425 Waste OiI/Hazardous Wastes/PCB Storage Area - This facility is located 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 eventuélly be disposed of at the K-1435 TSCA Incinerator.

® K-726 PCB Waste Drum Storage Area - This building has a 35 by 75 foot storage area
with a capacity of ~500 drums. At the time of the Survey, the 363 drums in storage
contained PCB capacitors, light baliasts, PCB-contaminated sail, and kean;ene.

. K-1435 TSCA Incinerator Tank Farm - Five of 17 storage tanks m thls bu»ldmg were
being used to store various PCB liquid wastes prior to mcmeratlon There s also a PCB

e

drum storage area in this building.

ooat
. e
v

Storage of PCB wastes for disposal is mandated by the regalatnons— td be sn- a designated area and
must satisfy specific criteria to prevent or minimize a. release of PCBs o the environment. Some
problems were noted by the Survey team concermng thh mprow storage of PCB materials and
deficiencies in a storage area. See Findings 4.2.6.4. Tand a 2 64 4 for details. More information on
the storage and management of PCB wastes :s pre&énted 1n Sectlon 4.1.1,

4234 Spills and Cleanups

e
I

The Environmental Management Department (EMD) has prepared the Oak Ridge Gaseous Diffusion
Plant Spill Prevention. Control ar)d Countermeasure Plans for Oil, Hazardous Materials, and
Hazardous Waste that. |nclude$ procedures for PCB releases and cleanups (MMES, 1988d). This plan
was updated in February 1988 and was prepared in accordance with the requirements of 40 CFR Part
112 using good engmeermg practlces The plan provides plant personnel with the information
reqmred in: the event of aspull For example, the locations, physical state, and quantities of PCB items
are presented along with a step-wise procedure to follow in the event of a spill. In addition, the

Iocatsons of spare drums and sorbent material to contain and clean up a spill are presented.

During an inspection 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

424 Backg‘round

Asbestos has been extensively.used at ORGDP in building construction materials (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 appli‘cations. A list of QRGDP facilities
that contain asbestos includes 264 buildings in the plant (ORGDP, undated). Some.df the buildings
were placed on this list because they have vinyl asbestos floor tile. Current p1am pollcy controls
inventory additions of asbestos and asbestos- -containing material ACM) by requmng written

‘Justnﬂcatlon with Division Manager/Director approval. All ACM must’ bé properly Iabéled when

‘e

received from the vendor. T

(AN
A

The stated philosophy of the plant's management is that gxposu'r'e.'"to‘..a‘l’rlt‘:}brne asbestos fibers be
maintained at or reduced to the lowest practical Iexel usmg conventlonal control techniques
MMES, 1985¢). The Industrial Hygiene Department (lHD) has t.he responsibility to interpret
regulations and ersure compliance with appllcable Federal state and corporate standards, The [HD
perfc:ms inspections, conducts air mommrmg of wuk areas, helps to identify the presence of friable
asbestos, maintains appropriate recorcis, camp:lea quanerly reports on the quantity of asbestos
removed, and reports this mformatnon to the EMD lf more than 15square meters of asbestos is
removed, the EMD must notify the DOE/ORO:™.

.

4242 Removal

. ‘PI 0

¢ PR K

Removal of asbestos and AEM ns generally done by plant personnel. Empioyees approved to work
with asbestos. must have received training in the proper procedures for working with asbestos, must
be desngnated as a- respcrator wearer, and must be a participant in a medical surveillance program.
‘Fourreen employees have received the EPA training course and are qualified to work on asbestos
removal p:o;ects Also, the National Asbestos CoAuncH s 1-day course is presented annually, and
wdeotapes a;e available to supplement the EPA course. The IHD maintains a list of persons qualified

to work with asbestos.

Asbestos and ACM are significant problems in the permanent shutdown of some facilities at the
CRGDP because friable ashestos 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 facjlity 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 (Crump et
al., 1988), |

The Survey team also found friable asbestos in the steam tie-lines between the K-25 and
K-27 facilities (see Finding 4.2.6.4.2). Some of the asbestos had fallen to the ground“»,_n at least one
area. The deterioration of asbestos in outdoor facilities is due to the action of cantalnﬁy fluctuating
temperatures, wind, ice, rain, and a lack of maintenance. For example, when the t:e unes were in
service they were heated and were able to repel rain and ice. The sectlcms of the tle-lmes that have
friable asbestos have been enclosed in plastic material until the asbestos can be- rémoved. The

removal project was scheduled to be started in May 1988 (Haymore,‘1988)

The results of a feasibility study on the permanent shutd.own of 1he dnffuslon facilities were reported
in March 1988. This study has identified friable asbestos sm‘.'s and‘thq hughest priority removal areas.
The ORGDP staff plans to remove approxnmare!y 450 000 sauare feet of friable asbestos from
inactive areas of the plant and encase 41,000 squamr feet m" asbestos on the tie lines that will remain
active. Table 4-16 lists these friable asbestcs snes and the quantlty to be removed at each location.
The highest priority sites contain about 267 000 square feet of friable asbestos and are scheduled to
be removed first. Table 4-17 |nsts these first priorlty snes and the quantities present at each location.

Additional information is presented in Sectlon 32,

»

K

4243 Disposal " *
All asbestos- beermg wastes le. g scraps, debris, contaminated clothing, etc.) are placed in double
plastic bags, &abeled “ang- promptly removed from the work area. This waste is disposed of in a
landfill, at the ‘Oak erge Y-12 facility. The Y-12 Centralized Sanitary Landfill Il has been permitted by
the Tennegsae Department of Health and Environment (TDHE) for the disposal of nonradioactive

asbestos.

4-70



Co il

TABLE 4-16

FRIABLE ASBESTOS SITES
ORGDP - OAK RIDGE, TN
Facility Quantity (square feet)

K-25 115,000
K-27 . 14,000
K-29 6,000 |
K-31 41,000 P
K-33 27,000 -
Electrical Systems 19,000 “.',','f:: )
Tie Lines | 52000 ]
K-413 | 5000 .. |
K-631 "732,000. % "
K-633 T eg0e0
K-1131 o] o 10,000
K-1423 e e 2,000
Other o “5': 20,000

450,000

Source: Adapted from Crdmp et al., 1988

Note: Does it ificfude transite, shingles, or tower fill;
ingludes. 41,000.¢quare feet on lines which will remain
active. .

e .



TABLE 4-17

FIRST PRIORITY ASBESTOS REMOVAL AREAS

ORGDP - OAK RIDGE, TN
A
Tielines K-25/K-27/K-631 36,000
K-25 Pipe gallery - Steam Red. Stat. (49) 5,000
K-27 Pipe gallery | 3000
K-633 Compressor testing building 6,000 "
K-27 Remainder of building ‘_.}p",OO’O;
K-25 Remainder of building . sagge ).
K-701  Boiler house o 2,000,
TieLines Remainder . 117(}90
TOTAL . 267,000

Source: Adapted from Crump et al-,

Note:

o *

Lower priority areas =. 13_8,,9005@4{&3 feet
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425 Pesticides

4251 Background

ORGDP uses a variety of herbicides, algicides, insecticides, and rodenticides to control and/or
eliminate pests. The insect and rodent control program is managed by the Janitorial Lepartment
and is concerned with treating cafeterias, offices, and changehouses to control pests. An outside
contractor is sometimes used for the application of insecticides in food handling ar\_e'igs. The control
of vegetation around railroad tracks, switchyards, security fences, and gravel a"r‘eas; |s managed by
the Roads and Grounds (R&G) Department. The R&G Department is also respdnsable foc treatmg the
ponds throughout the facility for the control of algae. Y «::.
The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) redwtres 1hat wperwsors involved in
the application of pesticides be certified by the State of Tmr\essee ORGDP has two supervisors in
the R&G Department and one in the Janitorial Depanmenr that have been certified. Also, the
personnel involved in the application of pestncldes recewe trammg-through a course taught at the
University of Tennessee. . ) -
Necessary precautions are taken to ensure that aJI pestlcxdes are applied in a safe and
znvironmentally accepteble manner. For example employees are required to wear safety
equipment during apphcatuon herbicides are not apphed during inappropriate weather conditions,
and application of pesticides is nggrally.;qnducted during the second shift when fewer workers are
at the facility. PR

-..
(Y

4.2.52 Pesticide !nVom'v ogx"'a‘hd Storage Facilities
The pﬂstmries curfently used at the plant are shown on Table 4-18 (Tharpe, 1988). Pramitol is used in
the.rargest quanmylu 650 pounds per year); it is a nonselective herbicide that controls most annual
and rnany perenmal broadleaf weeds and grasses, generally for a full season or longer. Roundup is
also used m_appreoabte quantities to control grass and weeds, as well as many tree and woody brush

species.

Pesticides are stored at two locations. Building K-1025-8 contains the herbicides and those
insecticides used to control soil and plant insects. The building was clean with the pesticides neatly
arranged on separate pallets. The small building is diked to provide secondary containment, is

properly labeled, and s kept locked with access only by authorized personnel from the R&G
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TABLE 4-18

PESTICIDE INVENTORY
ORGDP - OAK RIDGE, TN
Insecticides and Quantity on Hard Estimated 4th
Rodenticides (March 1988) Quarter Usage
Bolt Insect Spray -0- -~-3 gallons ‘
Bolt Aerosol for Flying Bugs 23 cans 25 cans
Bolt Liquid Airborne -0- 25 gailons
Bolt Liquid Crawling -0- 30 quarts *
Bolt Liquid - PS50 25 gallons 1quart....
Bolt Liquid - R-3000 1 gallons SRR 3
Bolt Liquid - P-3610 : -Q- - 2.quarts '
Bolt Liquid Water Based 25 gallons R g_aﬁbns
Coldkill 47 cans . ‘tean e
Crawlkill ‘ 5 cans F . 12 cans.,
Diazinon 4E -0- W"A ,.,'1-iallons
Malathion -0- ‘L “ . 3qgallons
Rodent Cake ‘ 45peunds .. ] .13 pounds
-{ULD BP 300 Insecticide Al quarts I 2 2 quarts
"._Quantity on Hand Estimated 4th

Herbicides and Alg'c‘d’a'} | (March'1988) Quarter Usage

Round-up 32 gallon (16 - 2 gallon
. cong’)

Aquathol-K*... . " {'+1 gallons -0-
Hyvar* ..~ .40 gallon (2- 20 gallon | -0-
coel ~. drums)
Pramitol®. " .0 o 1200 pounds (bagged - | **
T gﬁmularl

Source:. Tharpe, 1988

ok Th_"e‘se materials have been on hand for several years and none have
' been ordered to add to quantities in the past couple of years. These
factors explain why records reflect no P.O. or stores activity.
** 1987annualusagewas~ 4,650 pounds.
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Department. The Janitorial Department maintains a supply of insecticides and rodenticides in
Building K-1407. These are kept in low-volume containers in four large cupboards, which were
locked and appropriately labeled. Absorbent material is kept at both locations to rapidly clean up
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 dire;tly in the tank
of the sprayer equipment. A typical mixture was stated to be 2 gallons of pesticides, tﬂ 1150 gallons of
water.

4.2.53 Disposal Practices el

Empty plastic or glass containers are triple-rinsed and the rlnsewmer ts added to the pesticide
spraying solution. The rinsed containers are dasposed of at 1}10 Y- 12 Centrahzed Sanitary Landfill.
Any pesticide residues are disposed of at an off-site hazardaus waste facmty

4.2.6 Findings and Observations \
» ) ‘\.-. " :: )
4261 . Categoryl RN
None 3 ’

42.6.2 Categorylly .

O

1, Leaking PCB transformers Three large PCB transformers were observed to be leaking by the

Survey team " Thes¢ transformers are identified in Table 4-15. Two transformers were in the
_.-'K433 Bwldmg and were dripping fluid from their valves onto the concrete floor. The leaks
"were stopped and the small amount of fluid was cleaned up by the plant’s staff on the same

day that the leaks were observed (3/21/88). The leak from transformer 314 in the K-792

Swrtchyard, also found by the Survey team, was more extensive. The transformer was

cordoned off and drip pans were immediately 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 into several streams as it flowed down the side of the transformer to the gravel
surface giving the appearance of multiple leaks. After the nut was tightened, the flow of fluid

stopped. The surface of the transformer was cleaned and the plant’s staff plans to remove the
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contaminated gravel and soil (Haymore, 1988). Also, 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 |

fluid which had spread over the surface of the valves. This oily surface then collected dirt and

dust over a period of time to produce a black, fungus-like appearance. This covering would

mask any future small leak, rendering it more difficult to detect at an eatly stage. This

condition was noted on transformers 700-A-1, 700-A-3, and 700-A-10 locagl_ed.udtside 8uilding
K-1401.

Leaks of PCB fluid can contaminate soil and persist for long, p@riddél'éﬁ‘l‘rﬁé"-‘During heavy
rains, water from the switchyard area enters navigable watﬁrs Hawever ln -line containment
pits should protect these waters from oil discharges. ' -

e
AP
- ot . ',

mproper storage of PCB equipment and PCB wast_g' Severaf PCB items were observed to be

improperly stored at ORGDP. These mclude the fmllowmg

° Seven PCB transformers are stoned Qutslde at the Powerhouse Switchyard (K-7Q9),
apparently intended for d1sposal (Table 4 15). There is the potential for improper
handling whtle stored at this loca’uon

) Four 55- gallon drurns of PCB debns (gloves, cloth, etc.) and a 30-gallon drum of waste
Askarel Weve fourrd in Buﬁdmg K-33. These items were not dated and appeared to have
been smred there for several months. They were moved to a proper storage area on
3/?5/83

e ;l'wo §$§al|on drums of waste oil containing PCBs at concentrations higher than S0

‘ "ppm 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 criteria to prevent or minimize a release of PCBs to the environment.
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426.3 Cateqory Ill

None
4264 Category IV
1. Problems with hazardous materials storage areas. There is the potential for release of

hazardous materials to the environment from product dispensing and bulk smrage areas due
to a lack of secondary containment and the poor condition of some product contamers Table

4-19 identifies the hazardous material in storage, the volume of l:qusd and the deﬂuencxes
observed in the storage or dispensing areas. o

Five of the bulk storage areas did not have a secondary: ebnfamment system to prevent a
significant or catastrophic release of hazardous Inqunds to the. anvmronment In addition, an oil
tank in the basement of the K-633 Building was leakmg, and there was evidence of past teaks
of hydraulic fluid at the Shearer Building (K- 770) ‘

‘»
L
‘e

Table 4-19 also shows that three product dnspensmg or storage areas lacked drip pans to
contain leaks or spills, some of the cdntamers wtre badly corroded, and one 55-gallon drum of

kerosene was leaking.

Releases from product stosage and/or dnspersmg areas can result in the contamination of soil
and surface waters RNt

2. Friable asgg_s Qs. Thore is the potential for windborne dispersion of exposed asbestos from the
K-25/K- 27 tie, lme The Survey team observed asbestos insulation on the ground beneath the
tie.line. Piaot pemnnel cleaned up this asbestos and wrapped part of the tie line in plastic as

‘f'.an mtnnm moasure to prevent dispersion of asbestos. ORGDP has contracted for removal of

' ‘asbestos from this tie line in the Spring of 1988. In addition, the plant has developed plans to

remoVe approximately 450,000 square feet of friable asbestos as part of the permanent
shutdown of the gaseous diffusion facilities.

Errors in the Annual PCB Inventory Report. The PCB Inventory Report for 1986 is incomplete

and contains some inaccurate data. The Survey team identified seven transformers that were
improperly stored at the K-709 Powerhouse 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

&
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TABLE 4-19

PROBLEMS WITH HAZARDQUS SUBSTANCE STORAGE AREAS
ORGDP - OAK RIDGE, TN

) . Volume
Area Hazardous Matenal (gallons) Observat:qn
K-633 |Oil One AST, 500 Leaking; 3inches of oil/water in
basement
K-731  [Mineral oil Two ASTs, 4,000 | No secondary containmevit
K-731 OCB tap changer oil Two AS‘Ts. 4,000 | Nosecondary ~:ontain,'(’g'yem"z~
K-761 ] OCB tap changer oil One AST, 4,000 |Nosecondary qpqtéjnrnen{
K-792 | OCB tap changer oil Two tanks, 4,000 | No secondar"ﬁ"_fanta't'n:rne{'\t
K-770 | Hydrautic fluid One AST,500 | No secofidary containment; floor
stained’. trerreh to outside pit
contains ajl; pit cgntains oil
K-792 |Solventsondispensing | Four drums, 55 Nb‘_d:i_p péﬁs,_
rack B
K-1004-T ] Solvents on dispensing | Six drums,';.‘;‘&»-,. .‘ﬁqdr'i'p' pans; drums are corroding
rack R
K-1414 |Kerosene Otve drum; 55, “Iorum teaking; area stained; strong
J st |odor

Source: DOE Survey team

AST = Aboveground St.or'atjelIank‘

.A‘.

Note: Thislistis notiritended to.bve comprehensive.
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overstates the amount of PCBs in the transformers because the total weight of oil is reported
rather than the weight of the PCBs in the oil as required by the TSCA regulations. Inaccuracies
in the report could lead to improper disposal of PCB items and resuit in the assessment of fines
by the regulatory agency.

Deficiencies in a PCB storage 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:

-.V‘
v
Y

e

® Broken windows that could allow rainwater to enter the storage area '(the wmdows

were being replaced at the time the Survey was in progress) “ e
. Cracks in the concrete floor of the storage area that",c'a,rm.'r‘esgllt iri‘ti'jg release of PCBs to
soil. R,

Thebuilding site is below the 100-year flocdpigin, ™

These deficiencies are in violation of the fﬁé@,re'g”c&a;i_oﬁ{,(Section 761.65).

Incorrectly labeled PCB transformers Nune PCB transformers containing PCB concentrations in

the range of 510 to 943 ppm did not have PCB labels (see Table 4-15 for identification and
focation). The fack of warrung iabe!s mcfeases the potential for mishandling the PCB fluid and
equipment resultmq m the rehasa o'f PCBs to the environment. The plant can also be assessed
a fine by the regytatq_r-j.ageqcy for failure to compy with the TSCA regulations.



4.3 Radiation
4.31 Background Environmental Information

The ORGDP radiation site setting can be described as a subset of each of the previous media settings
(i.e., air, soils, surface water, 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. Figured4-6 depicts graphica.lly some of these transporv
exposure scenarios (MEPAS, 1987). | "

‘Background radiation in the vicinity of ORGDP is a consequence of both natural and man made
sources. These sources include cosmic radiation, natural rad|oact|ve matenals i the soils and
building materials, fallout from past atmospheric weapons detcmatrons, releases of radioactive
materials from nuclear power plants and other facilities handlmg I'adnoactWe materlals worldwide,

and the intake of radioactive materials in air, drmkmg water and 'food The most significant
exposure is that to the Iungs from background Ievets of radon ‘T‘he annual average effective dose
equivalent (EDE) for natural background in the Umted States }s approxlmately 189 millirem per year
(mrem/yr) (United Nations, 1982). This dose is detaned n Table 4-20. About one-half of the EDE is
attributable to the inhalation of radon- 222 ang l'fs decay products Previously accepted estimates of
background doses did not mclude the radon conmbutlon and were estimated at about 100 mrem/yr.

The data in Table 4-20 weré denved in acc’ordance with the approach recommended by the
International Commmann for Radkolqgucal Protection (ICRP) in ICRP Reports26 and 30. This
approach allows darectvcomparison of the effective dose for different organs by reflecting the
distribution of and organ -Sensmv‘ty to various radionuclides. This is accomplished by applying

“weighting factors" "co the doses received by individual organs. The weighting factors are expressed
as the fractlon of“u'fé totalkrisk for the entire body attributable to the organ. The sum of the dose
equwaleht For the mdtwdual organs provides an estimate of the total effect of the radiation on the
whole ’qody

The EPA reports gamma radiation dose rates on a quarterly basis for select locations throughout the

United States in Environmental Radiation Data (EPA, 1987¢). During the reporting period of July-

September 1986, measured dose rates equivalent to an annual dose of approximately 99.9 mrem
+ 3.1 mrem were reported for the Knoxville, Tennessee, monitoring location, which is the closest
one to ORGDP.
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TABLE 4-20

AVERAGE ANNUAL EFFECTIVE DOSE EQUIVALENT TO
HUMANS FROM NATURAL BACKGROUND RADIATION

ORGDP - OAK RIDGE, TN
Organ Annual Effect(in\:?eor:)se Equivalent
W

Gonads 2
Breast 14 ‘:“2
Lung (Total) 100 .."
Red Bone Marrow 13 .
Bone Surfaces 6 o
Thyroid | 3
Other ‘ - 29'
TOTALM 189",

c: ‘. Lo, C et

Source: Ur.ited Nations, 1982

(1) Total represents the major produqof the appropnate weighting factor
times the annual dose equwa1ent for pulmcnary, tracheal/bronchial, and
mean doses. B A



As required by DOE Order 5484.1, Chapter Ill, 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). Itis
DOE policy to follow the guidance of the Nationmal Councii 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 systern is
still under development. However, current NCRP guidance is available regarding protection of the
public in its September 18, 1984, advice to the EPA published under the title “Control of Air
Emissions of Radionuclides.” In this document, the NCRP endorses the recommendatmn of the ICRP
to limit the continuous exposure to any member of the public from other than medneal sources and
natural backgrouny to 100 mrem/yr whole-body dose-equivalent. The prev:ously recornmended
limit of 500 mrem/yr is retained for noncontinuous exposures. This recommeﬂdataon i¥ now adopted
as aninterim standard for DOE environmental activities for the sumof all exposure pathways.
Radiation exposures are received from external sources and fmm radionucltdes taken into the body
by inhalation of air and ingestion of water and foodstuffs Radmnuchdes taken into the body will
contmuously irradiate the body until they are rem;:ved through either radioactive decay or
metabolic processes. Conseqiiently, mternal dose eittmates are calculated as “SO0year dose
commitments.” These are obtained by mtegrattng the tot’al dose received by an individual's body
over an assumed remaining lifetime o} 50 years Prmopal pathways for exposure of humans from
radionuclides released from ORGDP are shown m thure 4-7. The doses to the various major organs
are considered for various eprsure pathways The radiation doses received by a specific organ are
weighted and summed to dﬂermme the total dose.

As described in Chapterfo, ORGDP is one of three DOE facilities operating on the QOak Ridge
Reservation (ORR) As a resuh background radiological measurements for one facility may be
affected by the- ather two: Recognizirg this, MMES has devised an ORR monitoring program in
addmon to each sttas specific program and reports these data in an annual Environmental
Survelllante report of the ORR and environs. Although the focus of this Survey report is ORGDP,
frequent reference will be made to data collected from Y-12 and ORNL and its affect, if any, on
ORGDP.

43.2 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
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large quantities of radioactive emissions to the environment. By far, the largest source of radioactive
materials will be that created as a result of D&D operations already discussed in Section 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 f.or ORGDP?P (see
Figure 4-8). As indicated in this aenal survey, ORGDP sources primarily consist af' Tails Cylinder
(depleted uranium) storage yards. Even though ORGDP is now in shut- down"r'r'\'ode, \auls cylinders
still represent the major sources of direct radiation. These measurement; are made in the vertical
plane and do not necessarily represent ground plane or occupatlonal exposure' rates While not
anticipated to be in excess of DOE guidelines, the significance of mqil sourcéﬂn contributing to site
perimeter direct radiation unrestricted access dose cannot, be eva}ua.t'gd hecause of the lack of a

perimeter penetrating radiation monitoring program (see Fmdmg 4.3, 4.4 1)

i ‘e a
o e, R
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Currently the major airborne radionuclide emassiah source operatmg at ORGDP is the K-1420
Decontamination Building. Various operatnohs, such és cyhnder washing, small and large parts
decontamination, acid wash, and piatmg, are or were ccnducted in this facility with consequent
radionuclide emissions. Although the. Stte is. no rOnger enriching uranium on a production basis,
decontamination activities will continue to. be an rmportant part of ongoing operations.

As already discussed in Sé'ttioﬁ‘iin} the'k.-"'1435 TSCA Incinerator is scheduled to begin operation
some time in 1988. As requmd by thg*NESHAP ORGDP has conducted dose modeling to determine
effects of this new, rad?onu-cllde source on the environs. Table 4-21 shows the comparison of doses
with and w'thwt the K- 1435’TSCA Incinerator. It should be noted that these estimates assume that
control equlpmgnpwou.r_q-‘be 97 percent efficient; thus, resulting doses may be higher or lower than
antiqp“éte.t’ﬁi qnder'ﬁbr‘mal operating conditions depending on actual efficiencies.

As statéd.;in rne permit (Smith, 1987), monthly release rates of total uranium, iodine-125 and 131,
technetnum-’ég, gross alpha, and gross beta will be reported on a quarterly basis. Additionally,
Maximum Acceptable Quantities (MAQs) for each radionuclide to be incinerated in a given year will
be established if the nearest resident is likely to experience a committed EDE or committed organ

dose equivalent exceeding 1/100 of the applicable NESHAP standards.

>
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TABLE 4-21

ESTIMATED DOSE FROM K-1435 IRC!NERATOR
COMPARISONS OF DOSES FOR ORGDP AND THE TSCA INCINERATOR
ORGDP - OAK RIDGE, TN

Source

ORGDP Without
TSCA Incinerator

Receptor Location

Boundary Maximum
Nearest Resident

ORGDP With TSCA
Incinerator

Boundary Maximum
Nearest Resident

Dose (mrern/yr) to Individual
Effective , ,
Total Body Lungs Kidneys Thyroid
6.7x107 | 66x107 | 7.3x108%]  Not
40x108 | 3.1x108 | 3.9x10:”. { Reported
55x10" | 6.4x10-" | +.6x102 [ 4.1
23x102 | 9.4x10-2.[.40x20-3 | 5.0x10-2

Source: Adapted from Ambrose, 1986
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As shown in Table 4-21, ORGOP doses w'th the TSCA Incinerator operating will be increased
substantially; however, they are projected to be we!l below EPA limits.

433 Environmental Monitoring Program

CRGDP conducts various levels of radiological monitoring of air, water, soil, sediment, groundwater,
vegetation, and animal tissues. Dire<t radiation is also monitored through a cooperative program
with ORNL. Discussion of radiological monitoring as it pertains to direct radiation and dose

assessment issues is provided in this section. S

ORGDP's environmental thermoluminescent dosimeter (TLD) program- Js mcornplete f‘or reasons
specified in Finding4.3.4.4.1. Of major concern is the lack of documentatldn. nctudrng identifying
responsible personnel and procedures. As mentioned in a prewous audlt (Smuth et al., 1989),
ORGDP’'s TLD program lacks a focus that s documented and carnw out By site personnel. The
present system does not appear to be structured to measure 1hs prominent direct radiation sources
at QORGDP nor does it appear to measure penmeter expcsure r&tes Although the Survey team has
no reason to suspect that ORGDP emits dwect. radranon m excess of guideiines for uncontrolled

public access, defensible, documented perumeter d@ta donot e:ust to support this assumption.

Radiological monitoring for the purpc'jse ‘of éaié‘u.xlla'tin.cj' public dose is performed on air and water
effluent points. Effluent momtormg data from prOcess stacks are used in the A|RDOS-EPA mode! for
caiculating dose.  These da‘ta are used to calculate the maximally exposed individual and
80-kilometer {50-mile) do;es, mcrudmg a|r concentration, dry deposition, wet deposition, ground
deposition, meat-mitk- vegerahon uptake inhalavion, ingestion, submersion n air, submersion in
water, and surf e exposure Ihese calculations are performed for ORGDP by ORNL personnel and
are shown n Table a- 22, As can be seen in Table 4-23, doses from ORGOP airborne releases are well

within appiicaole szandards and guidelines.

lngesﬁdn‘,déses are calcuiated for drinking water and for consumption of fish and milk. Committed
dose equivalents "o persons drinking water from the Clinch River were calculated using measured,
annual-average concentratons of radionuchdes in water samples taken at iocations listed in Table 4-

24 released from ORR operations :rcluaing ORGDP, ORNL, and Y-12.
The public water supply closest to tne ORR s located about 26 kiiometers (~ 16 miles) downstream, at

<ingston. 3ased on measurements of radionuciices N river water samples taken at the Kingston

‘iltration plant, the maximum doses ‘rom drinking water are <0 Smillirem effective and
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- TABLE 4-22

CALCULATED MAXIMALLY EXPOSED INDIVIDUAL 50-YEAR COMMITTED
DOSE EQUIVALENTS FROM AIRBORNE RELEASES IN 1987
ORGDP - OAK RIDGE, TN

Release Location

Dose Equivalents (mrerh/yr)

Whole Body

Effective

Lung

Endosteal
Bone

. K
’

"

»

0

ORNL?

3039 stack 0.40 0.40 0.38 0.30 .'0.38
7911 stack 0.0093 0.0097 0.0081 0.013 0:013
Total ORNL - 0.41 0.41 0.39 0.3t - 0.39
ORGDPb R

Building K-1420 0.0000018 | 0.000099 0.000038 -~ 0,004 0.0000053
Y-12 Plante S

Center 0.00030 2.4 55 REE SR 1.1 0.0027
Entire ORRY o

All plants 0.41 2.'4_""\ v 119.0" 1.1 0.39
Source: Adapted from Rogers et al 1988a :

2 The maximally exposed .individual is Jocated 4,980 meters SW of the 3039 stack and
5,270 meters WSW of.the 7911 stack.”

> The maximally expased muwduah,s-focated 3,000 meters WSW of Building K-1420.

¢ The maximally expvbsedmdmdual is located 570 meters NNW of the center of the Y-12 Plant.

g The location of themaxurnauy exposed individual for the entire ORR depends on the organ or

tissue of (nterest.

effective, ling, and endosteal bone, it is the Y-12 Plant individual.
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TABLE 4-23

CALCULATED COLLECTIVE 50-YEAR COMMITTED EFFECTIVE DOSE

EQUIVALENTS DUE TO AIRBORNE RELEASES IN 1987
ORGDP - OAK RIDGE, TN

Release Location Effective Dose Equivalent
(person-rem/yr)
e
"ORNL2
3039 stack 25.0 .1
7911 stack 0.47 f
Total ORNL 25.0 o
ORGDP® L
Total ORGDP 0:g01a
Y-12 Plante . R
Total Y-12 ) N 30 ‘3
Entire ORRd | N ‘ .:1'
All plants ‘ ‘_'4-:55

Source: Adapted from Rbgers et al

1 988a

a  The collective 50 year comm|tted dose equivalents to the
835,766 persons resndmgwmhm 80 kilometers of the ORNL.
b The collective 50-year “committed dose equivalents of the

837,129 persons residmg within 80 kilometers of the ORGDP.

- ¢ The caltective 50- -yeat committed dose equivalents to the

863,264 persoris rgsldmg within 80 kilometers of the Y-12 Plant.

4 The' tollectlve 50-year committed dose equivalents for the entire
"ORR' are the sums of the corresponding doses for each of the

" three plants.

P
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TABLE 4-24

POTENTIAL 50-YEAR COMMITTED DOSE EQUIVALENTS
FROM DRINKING WATERIN 19873

ORGDP - OAK RIDGE, TN
Dose Equivalent (mrem)
Location
.  Effective Endosteal  fqmach wall
Bone

Melton Hill Dam <0.38 2.4 0.05 '
White Oak Damo 339 124.3 248 .0 |
Gallaher process water |  <0.53 2.8 0 i'? -
ORNL tap water <0.39 2.5 j "‘(')-,65;;--.‘.
Kingston water plant <0.50 2:'6;?” . 026

Source: Adapted from Rogers et al., 1988a

a  Assumes ingestion of 730 liters of w'a‘téﬁibqr_'.-'yl.%r._(Z‘T'iters per day),
and includes radionuclides from all'@RR operations.”

> Water not consumed included as a worst case.’

SNt
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2.6 millirem to endosteal bone. The closest nonpublic water supply downstream s the ORGDP
process water inlet shown as Gallaher process water on Table 4-24. Background doses (upstream) are
calculated from samples collected at Meltop Hill Dam. Doses calculated at White Oak Dam where
water is mot consumed are believed to be worst-case prior to dilution bv the Clinch River. All

drinking water doses are therefore well below applicable guidelines.

Although fish and milk doses are calculated for the ORR, the controlling radionuclide toxicities are
not a result of ORGDP emissions.

A summary of estimated doses from all ORR pathways is shown in Table 4- 25 As car\ pe seen, the
ORGDP-specific air doses are extremely low. ORGDP's contribution to, the remammg pzthways is
included in drinking water and fish consumption pathways. As stated m Ebge 5. et al. (1988a),
~although unlikely “...the nearest resident ta the Y-12 Plant, wha comd recewo an effectwe dose of
2.1 mrem from gaseous effluents, also drank mitk from the sampled statlans (O 26 mrem), ate fish
from CRK 33 (0. 3mrem) drank Qak Ridge cty water [whlth is the same as ORNL tap water
(0.39 mrem)]; and fushed the Clinch River between CRK 33 and3a(s 6 mrem) he or she could receive
a committed effective dose equivalent of about 9 n’wem}year THls represents about 3 percent of
the annuai dose from background radiation and 9percent of the DOE guideline of 100 millirem,
excluding medical radiation doses, above bgckgrou.mi.-.,. "t

434 Findings and Observations
4.3.4.1 Category !
None

4342  Categoryll -
'_ ,No.né..f'
4343 ‘Calegory i

None



TABLE 4-25

SUMMARY OF ESTIMATED RADIATION DOSES TO AN ADULT DURING 1987
AT LOCATIONS OF MAXIMUM EXPOSURE
ORGDP - OAK RIDGE, TN

. - Effective .
Pathway Location (mrem) Highest Organ (mrem)
Gaseous effluents Nearest resident:
Inhalation plus direct Y-12 Plant 2.1 17.0  (lung) ‘
radiation from air, ORNL 0.4 06 (Lihwall)
ground, and food ¢chains ORGDP 0.0001 0.001 (endosteal bone)
Terrestrial food chain (milk) Average of sampling | <0.26 Z,Qj""‘(thw‘btq)
v stations A (endostesl bone)
Liquid effluents CEe
Orinking water ORNL <039 .. 2.5, (endosteal bone)
Kingston <0.50 ... | <26. - (endosteal bone)
Eating fish CRK 33 (ORNL 0.30 - '] -0.6G" (endosteal bone)
discharge point) | o™, EI BT
Direct radiation Clinch River shoreling.1 56 -k
(33.3 t0 30.0 CRK) '} {250 h¥/year)

Source: Rogersetal., 1988a
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4344 Category iV

1, Perimeter penetrating radiation monitoring program. Off-site impacts including potential
exposure to members of the public from penetrating radiation emissions, although not
expected, cannot be fully characterized due to the lack of a perimeter penetrating radiation
monitoring program. The existing monitoring is conducted for ORGDP by ORNL. It is not clear
what the criteria for selection of monitoring locations were as determined by ORNL (for their
needs). A‘dditionally, there does not seem to be a clear purpose or central p‘oq‘nt of control at
ORGDP for the monitoring being conducted. "
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4.4 Quality Assurance

4.4 Environmental Monitoring' Program

4411 Background

Historically, the Analytical Chemistry Department (ACD) provided services to production, research,
and environmental control operations at ORGDP. After the DOE placed the gaseou.s diffusion plant
on standby and closed the centrifuge separation program, the ACD's functnon was redlrected to
mainly provide environmental analyses in support of the ORGDP site, the Y 12 was’ca Loperations,
DQE's ORO, and other Government agencies, including the cleanup of mmtéry s:tes Thmc‘hange has

~

resulted in an overall greater workload and an increased staff. e

The ACD is part of the Quality and Technical Services Dlwsuon and ccnsxﬁs of fwe sections providing a
variety of analytical services. The laboratories are located m \‘our bulldmgs -- the main laboratories
are located in Building K-1204-D and an ad; ommg butwmq 991004 C), with two satellite field
laboratorles located in Buildings K-1101 and K. 1423 One of the sateihte laboratories is outside the
plant fence, since some of the analysts workmg there do not have a security clearance. The total
floor space for analytical work is about 26 800 square' ‘feet, this including 219linear feet of
laboratory hoods and about 5,800 squére fEet oflaboratory bench space.

The Department Director has’ complete respenslbmty for the entire laboratory operation and is
~ assisted by four program managers and fwe section leaders to accomplish the overall laboratory
management objectives (MMES, 1968e). The organization schematic s shownin figure 4-9. The
primary functions of thi‘s"ﬁi.'a_ﬁl‘ag.e‘ijﬁént group are briefly discussed below:
® Quah"ty-‘As,s,qran;:e Manager - Has overall responsibility for all the QA/QC program
acuwfiés,and coordinates the activities of the statistician as they relate to the laboratory

zantrol programs.

o ‘Program Managers - Coordinate all phases of the work. They are the principal contact
between *he customaers and the laboratory. Their duties include ensuring that proper
methodology 's used and that appropriate analyses are requested; establishing
reporting scnedules; auditing 'aboratories; reviewing data from private laboratories

performing miiitary analyses; ensuring compliance of data with established criteria, etc.
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DIRECTOR

PROGRAM MANAGERS SECTION LEADERS

i
|
‘ [
Quality Assurance Manager . m = — — k= . InoOrganic Analytical
Control Programs Atomic Spectroscopy
Statistical Evaluations Plasma Emission Spectroscopy
Laboratory Performance Radiochemistry
Isotopic Analysis
Sample Preparation
Manager, Waste Management . = - Method Development
Waste Processing e T
Incinerator Analyses '

——L-—-——

I = Process Support & Wet Chemistry

: . [ Wet Chemicat Analysis-
Manager, Environmental Analyses = =4 Field Laboratories.
NPDES Permits [ Wet Chemistry Development
Compliance Monitoring [ Instrumentat Chemistry
DOE Site Survey P T
L - Otgani¢Analytical Chemistry

Manager, Military Sites = = === =="". “QrganicMass Spectrometry
Quality Assurance b Liquid & Gas Chromatography
Customier Relations " 'Extraction of Organics
Auditing of Labs B Analytical Development
Report Reviews ,

- g o i

#=Instrumentation & Controls
Computer Systems
Instrument Repair Services
Instrument Applications
Instrument Development

.« .

L - Sample Management
R L Field Sampling
C Sample Custody
' ' Sample Reporting
Standards Preparation
Submission of Controls

Source: MMES '988e

FIGURE 4-9
ORGANIZATION OF THE ANALYTICAL CHEMISTRY DEPARTMENT
ORGDP - CAK RIDGE, TN
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. Section Leaders - Have responsibility for the supervision of personnel and the work
within their respective sections. This includes scheduling, QA/QC within the section,
technical direction, etc.

The primary goal of the management group is to monitor the ACD's programs and ensure that all
data generated are suitable for their intended use.

The ACD provides a comprehensive variety of services, including analysis of samples from
environmental sources, waste management, and process activities; development of analytical
methods and instruments; and computer systems development. To accomphsh these.obJectwes, the
laboratories are equipped with state-of-the-art instruments, most of wﬂ‘lch are automaed and
computer-controlied. Some of the analytical mstrumentatlon avulw'lt .includes 7 gas
chromatograph/mass spectrometers, 10 gas chromatographs, 3 ]iqmd chromatcgraphs, 4 atomic
absorption spectrometers, 2 inductively coupled plasma spedfqmmm v X-ray fluorescence
spectrometer 1 laser-Raman spectrometer, emission speétrograpl'q,‘Gas Chromatograph/Fourier
Transform Infrared s, 2ctrometer, ultrawolet/v:slble spmrmufor, Nuclear Magnetic Resonance

spectrometer, etc. The laboratory is also equ|pped' to parform most of the wet chemical sample
preparation and analyses. A‘.’ W L

KR =N . R}
.. v ‘e
‘. . [N e .

The ACD has an instrument service gb;jhp tésé‘éh&uc"t":;:reventive maintenance and perform minor
repair services for the equipment. In addmom service contracts are maintained for all major
instruments. The mstrumem-shop also o.hecks and certifies all analytical balances on a yearly basis
and places cemfucatnon s;rckers on them During the Survey, the analytical balance in the
Radiochemistry Labo;a;ory had a cér;tﬂcatlon sticker dated in calendar year (CY) 1986. However,

this was the only balance,pbseweg that had not been certified within a 1-year period.

e

+

4.4.12 Sampling Quality Assurance Program

The"Ahinﬁ-"res;:onsiBle for the sampling oberations associated with groundwater monitoring for
ORGDP é‘ﬁb.other designated areas within the ORR. Starting in January 1988, the laboratory has had
the responsiénhty for all environmental sampling associated with regulatory requirements. This
includes NPDES permit requirements (discharge waters), soils, vegetation, 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 SW-846, Federal Register (October 26, 1984, page 43260), and other EPA- approved methods. The
Sample Management Section maintains logbook records that include fleld data, preservation
procedure used, and other pertinent comments. The samplers also initiate the chain-of-custody
(COCQ) 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 quallfy as laboratory
analysts according to their education and experience. ‘

4.4.1.3 Sampling Chain of Custady ‘j; ’

<

The ORGDP Technical Procedure No. 2055 RO describes the COC pcocess and documentation
necessary to ensure the adequate tracking of sample handl.mg to- mamtau"r- sample integrity from

collection to analysis. Not all samples require the complete CGC procesis._ There are three categories
of samples analyzed by the laboratory. These are as follom ‘

g
e

'
K

1, Nonregulatory - samples from wa;te treatment processes, development activities,
process control, special studles. e;c T‘he results are used "in-house” and are not public
information. No COC is used smce it l$ not requwed

2. Regulatory- Nonlitlgatlon These mclude NPDES, well monitoring, air, etc. The results
are reported to the ragulamry agency and are for public avallablllty These have COC
from the person obtalnlng the sample to the Sample Receiving Group but no COC is
mamtamed wrthm fhe laboratory

3. Regulatory-l.iflgatlon These are samples from the DOE Site Survey and from Resource
' vConservatron and Recovery Act Facility Investigation (RF!) sites nationwide. These have
" COC ‘rom the person obtaining the sample to the Sample Receiving Group, and COC is

“maintained with each analyst handling or analyzing the sample.

Past audits by ZPA and Techlaw for legal requirements have found this procedure to be in

compliance with environmental regulations and legalily defensible (Dill, 1988b).

The COC process is initiated by the sampler when he delivers the samples to the Sample Custodian in

Building K-1004-A, Room 19. This room s equipped with security locks and a classified vault
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containing refrigerators. The Sam ole Custodian and relief supervisors are the only persons with keys
to this room. Members of the Samp]ing Group of the ACD Sample Management Section (see
Figure 4-9) use the ACD COC card co;wtaining the pertinent sample 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 15 filed for future reference and is retained for 2 years in the
custodian’s file, and for 5 years in the ORGDP vault. |

4.4.2 Laboratory Analysis !

4421 Background

for Testing and Materials (ASTM), or Standard Methods for the Exammatqon of Water and
Wastewater. These procedures are contained in a labomtory mémual and copies of pertinent
procedures are kept at the analyst s work station. The methods are blso available from the VAX
computer data base. Each laboratory is equlpped- wnth S compu*or terminal. The ACD processes
approximately 200 samples a day, and ORGDP has cantracted with IT Corporation (Oak Ridge,
Tennessee) to analyze the overflow samgl Ioad. Thus a:rangement and an increased staff have
'erUCEd the holding time of samples pr;or o malysxs to.less thari the EPA requirements. A previous
audit by NUS had reported that holdmg tlmes were being exceeded for some samples (Smith et al,,

1985).
The Survey team visited’ most of thq mdwldual laboratories and generally found them clean, well-
organized, and well- edulpued for thélr specific function. Interviews with ACD personnel indicated
extensive know&egjge, expenence and training for their respectlve roles in the department. As part
of the computér based quallty assurance-quality control program, the computer conducts a check to
determm& whether an mdwudual entering data s listed as qualified before accepting any sample
data. Perscnne! are quallfied by learning the procedure from an experienced analyst and successfully
analyzmg a set of test samples. This qualification 1s good for a one-year period at which time the

analyst musjcoe requalified by nis supervisor.

During the tour of the individual laboratories, the Survey team observed that many of the chemical
reagent bottles in use did not contain the date they were received. The ACD policy i1s to date only
those reagents that are used as standards or are. known 10 have a short shelf life. Also, the plant has
a scheduled annual cleanup week when all chemicals in stock are evaluated as to future need.

Chemicals that are not needed or that have a vendor's iisted and expired shelf life are transferred to

4-99



the Environmental Group for disposal. However, it is good QC policy to date all chemicals when
received. For example, it can be useful in determining the cause of a problem for any out-of-control
analyses or unacceptable resuits received in a performance evaluation test prograi'n. In addition, for

those situations when two bottles of the same reagent are in use, the oldest reagent can be used up
first,

4422 Quality Assurance Program

The ACD has estabnshed an extensive QA program to ensure that the data, gqnerated are
scientifically valid, legally defensible, and of known precision and accufacy Th¢ laboratory

participates in both external and internal QC activities. The external QC pmgram consnsts of

participation in the following: RANEREER
E The EPA Contract Laboratory Program - The Agency «suppncs control samples to
maintain certification for the analysis of v'i.S,s{perfqnq sttt samples, QC samples are
submitted on a quarterly basis. LT

. Voo
o ot ‘e

2. The EPA Discharge Momtormg Reqmcemenm Program A set of samples consisting of
the parameters controlled by the NPDE$ pe(mst is submitted annually. Participation is

required by the laboratones analyzmg NPDES samples.

»

3. DOE's Quality As*surance Program/Envnronmental Monitoring Laboratory (QAP/EML) .

Program - Control sampte; af air filters, soils, water, vegetation, and tissue containing
low levels’ of radaoquch‘des are supplied by the DOE Environmental Monitoring

Laboratory in. New Yprk Two sets of samples per year are received for analysis.
4. - j.ab'é}a‘,tflé‘r‘y‘ ﬁ'ercomparison Studies for Radionuclides Program - Sampies of water and
o snils cb'ni‘ai'ning radionuclides are supplied by EPA's Environmental Monitoring Systems

' '.; "Laboratory (Las Vegas) upon request. One or more sampies are provided monthly.

5. ‘Water Supply Performance Program - A set of samples is received from EPA to maintain

the Laboratory's qualification for the analysis of drinking water samples.

6. Water Performance Program - Water pollution samples are supplied by EPA to measure

performance on controls associated with the DQE Site-Survey Program.,
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10.

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. Samples consist of (a) five filter disks containing lead,
zine, and cadmium; (b) one vial containing organic solvents; and (c) five charcoal filters
with organic compounds. :

PET Program - A commercial program of monthly QC samples, supplied by the Analytical
Performance Group, Inc., designed to test the proficiency of analytical (@boratories.

Martin | arietta Energy S,stems Program - A six-plant QA program for su'p;ﬂy water and
NPDES samples with participation by ORNL, PGDP, Y-12, PQRTS Rernald and ORGDP

jaboratories. R T e

- .
K TRERLY M

LN .
L “"

Duplicate Samples - Approximately 10percent of aH samphfare duplicates that are
submitted as separate samples by customers. '

. e, -

- T
1 . N ., )

fhe internal QC program consists of

o o

a »n

®

Laboratory control samples wmh each graup of samples.
Addition of spikes to 10 perunt of the routine samples.
Replicate analysus of prepared iamples

Method blank. - " LT

Approprlate mstrumem. cahbratxons

Field btank A K

The laboratory '(Jseﬁ a coﬁp&t‘ér program, AnallS, developed by the ACD to manage QC activities.

The system providés' for the recording of internal control data 6.« known standards, calculation of

sp|ke recoverles cumpanson of duplicate measurements, surrogate recoveries, and ensuring that

perscmﬁthave been certified.

The computer ~iil report any out-of-contre” condition when the data are entered into the data base

and request that action pe taken by the supervisor. A problem analysis is made to determ. e the

reason for the unacceptable result and appropriate corrective action is taken to return the analysis tn

a controlled status.
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The quality of all data is evaluated by the Section Heads and/or Project Managers prior to reporting
to the customers. This data validation procedure considers the accuracy of the data, the precision of
the data, the completeness of the accuracy and precision data, representativeness of the data, and
the comparability of the data.

Sorne recent results of the ACD's participation in the performance evaluation test programs were
reviewed., In general, the laboratory’s data were in the acceptable range for the parameters

analyzed. The sdpervisor and QC Manager review all performance results to determéne the cause of

any nonconformance and take appropriate corrective action, T
fhe, e '\‘
443 Findings and Observations '
4431 Cateqory | “
None KRS
'.‘. "" ",‘ "“" ¢
. -_I.'. ‘e ..r'

14432 Category Il

None

4433 Category Il

None

4434  CategorylV .

.

None - . .~

.
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4.5 Inactive Waste Sites and Releases

4.5 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,tﬁdy or cleanup
when there is a release or the substantial threat of a release of a hazardous. .suhsrance to the

BN
v,

environment. '

o o
.' 1,

-
LI

1986 (SARA). In addition to significantly increasing the size of Ho fuﬂd i fmdnce cleanups, SARA
creates a response authority for petroleum UST releases (teqhmcalw an amendment to RCRA), and
mandates commumty right-to-know and emergency preparedhess proqrams (Title 1i). SARA aiso
obligates Federal facilities to comply with the same reguiauoni and pohc:es as other entities. Hence,
except for certain limited national security walyers, Foderal faclllty cleanup plans for sites on the
National Priorities List (NP.) must undergo EPA re\new and concurrence

...

I VU

In addition to CERCLA/SARA, a secon‘d‘.'EeQeyia'l.'v’é_l"éanGp authority was created in 1984 with the
passage of the Hazardous and Solid Waste"kx"rhendhﬁ'ents (HSWA). Included in these amendments to
RCRA was a section (3004(u))‘known as the "tontmumg Release Provision”, which required that
facilities address ongomg feteases from the\r existing and former SWMUs as a condition of granting
a final operating oe\rmtt 'H'io nmplucat»on of this provision 15 10 establish a parallel RCRA-based
cleanup program, whereby facnl:tles desiring a permit for a new or ongoing operation must obtain

approval for cieanup plans of t,henr old waste units prior to getting a new perrmut.

.,

This section \mrodU{'ejs the sources of hazardous substarce releases to the environment. Section

4.5.2 providés more detail on these sources.

Construction of ORGDP pegan in 1943, and its first diffusion stages became operational in 1945, The
initial mission of ORGDP was enrichment of uranium n the U-235 1sotope for military applications.
In addition to Building K-25, for which the facility 1s known, four additional cascade buildings were
added to provide a total of 5,100 stages of capacity to enrich uramum hexafluoride (UFs) containing
0.711 percent uranium-235 to a highiy enriched uranium containing 38 percent uranium-235. In

1964, the mission of QRGDP changed to supply uranium fuel containir.g S percent uranium-235 to
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civilian nuclear power reactors. The QRGDP 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 pilot enrichment plants were
constructed at ORGDP - the AVLIS process, and the GCERP. From 1352 to 1961, uranium hexafluoride

was produced from uranium oxide and u-anium tetrafluoride.

The mvestrgatuon and cleanup of inactive waste sites at ORGDP is being performed pnrnarnly through
the continuing release provision of HSWA [Section 3004(u)], rather than through’ CERCLA/SARA The

RCRA/HSWA process is being used because of a permit being sought by DOE fo¢ a facnhtyat the Oak -

Ridge National Laboratory (X-10), and covers the entire Qak Ridge eoMplex mc|udmg Y 12 and
ORGOP. A general RCRA facility assessment was prepared in March, 1987 Caverma ailof the SWMUs
at ORGDP. Since then over 20 RFI Plans have been prepared by ORGDPcoverrng virtually all of the
major SWMUs at ORGDP. These RFl plans provide a brlaf- backgraund qn the facility, standard
sections on hydrogeology, and objectives and a plan .for carrymg out the RFl including sampling
plans. Other elements of an investigation of ma&tlve sRes such asa comprehenswe f||e search,

interviews and a photography review have not yet been pen‘qrmed
In most cases, the investigation has begun wnh the const;uctuon of a limited number of groundwater
monitoring wells (see Section 3.4). mut:a’uon of addltlonal investigation activities is awaiting funding
from DOE and approval by the TOHE of the QRGDP Quality Assurance plan for conducting the RFls,
according to ORGOP perso_hnet._ Table 4_26_.hsts the most significant known or suspected areas of
contamination at ORGDP"Based‘olh ,ti‘i'e"}udgment of the Survey team. Figure 4-10 shows the
locations of these sltes Semon 3 4 ‘describes the groundwater monitoring system and the nature
and extent of g,mundwarer contammauon for each of the significant sites. In cases where potential
for soil comammauon exlsts, the sites are discussed in Section 3.2. Some of the facilities are
continging to ope:qte, 4nd these are described in Section 4.1 See Section 4.1 for a discussion of the

RCRA permrtted tarks.

The ORGDP;‘s«tes ‘or ahich Hazarad Ranking System (HRS) scopes were determined are listed in Table

4-27 The modified ~RS (mHRS) was used hecause 1t includes radionuclides as well as chemical scores.

'n each case, nowever, tne mMHRS score reflects the chnemical portion of the score, and 1s therefore
/dentical to the resuits that would be given by the HRS. Based on £PA criteria (47 Fed. Reg. 31180;
Jjuly 16, 1982), a score of 28.5 on the HRS 15 sufficient to place a site on the NPL, which results in
certain enforcement and remedial implications. The score used for making this determination s the

“Weignted migration scare (Sa1)” Nane of the sites at ORGDP scored nigner than 28 5 on the KRS,
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TABLE 4-26

MOST SIGNIFICANT KNOWN OR SUSPECTED AREAS OF CONTAMINATION

ORGDP - OAK RIDGE, TN
Map D Building No. Name

(a) K-720 Fly Ash Pile

(b) K-770 Scrap Metal Yard

(¢) K-901-A Holding Pond ‘;19,,
(d) K-1064 Peninsula Storage/Burn Area\-j‘_“'-.ﬁ; ;
(e) K-1070-A Contaminated Burial G_rap_'ﬁgi.-.l ] .
(f K-1070-C/D Classified/Chemical Dishosat £rea

(g) K-1407-8/C - Ponds/RetentigiBasin L ) o
(h) K-1413 Treatment Facitity. “raitess Lites

(i) K-1414 Diese! FiefLeakirgUsT ~

) K-1232 Treatmany Facility

(k) K-1070-8 .. Ol Classified Burial Ground (1407-8)
(1) - ggdﬁﬁ'.g,,fo@er Basiny/RCW Lines

(m) K-1070- - k.. ?.91d:§orﬁractors Burial Ground

(n) K-1085 - . | ".Old Firehouse Burn Area

(-} L‘}<l-1099 “,  Blair Road Quarry

(p) A ‘K-'_'TZPB S Sewage Treatment Plant

@ o K141ﬁﬂmﬁ Neutralization Pit

(r) } ' @_(-‘}‘.'420 Uranium Recovery & Decon. Facility
{s) L ' -j"_‘.-'k-1401 Degreaser Tanks/Acid Lines
.(t')‘f' 1 K-1515 Water Piant Sludge

(F . K-1503 Neutralization Pit

" Source: DOE Survey team

Refer -0 F:gure d-'0 ‘or the locations of these sites
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‘e K=-720 LY ASH AILE ug K-1503 NEUTRALIZATION PIT
b K—1770 SCRAP WETAL YARD v K =901 SANITARY OISPOSAL AREA (LONNIE'S LANDFLL)
¢ K~901-A HOLDING POND ) K=1070-§ “SOUTH®
d K=1084 PENINSULA STORAGE /BURN AREA (x) SWMTCHYARDS: . X709, K~732, 702, 792
. K=1070=A CONTAMINATED BURIAL GROUNO (SERVES: K=27/29, 11 u RESPECTIVELY)
fy K=1070=C/D  CLASSIFIED /CHEMICAL DISPOSAL AREA y; SLUOGE 8EDS\MHOFF T
9 X-1407-8/C  PONOS/METENTION BASIN T K=1038 ACID AT
n K=1413 TREATMENT FAQUTY/PROCESS u~€s aa K~-1024 DILUTING PIT
i K=1414 OIESEL FUEL LEAKING UST bb FLANNIGAN'S LOOP & OTHER LANOFARMING
i K=1232 TREATMENT FAGIUTY, cc BONROW FILL HOLES (LOCATION UNCERTAIN)
k) K-1070-8 OLD CLASSIFIED BURLAL TRCAND uw? -9y od SLOPE NORTH OF X=25 FILLED WITH TRASM
1) SO0UNG TOWER BASIN’;. y-cw JM!‘S 7] TRASH AREA ACROSS POPLAR CREEX
(INCLUDING K =801H) RR TRACKS, NE OF K-2%
OLD CONTRACTORS BL4/s, cnouNn (t SOUTHERN RAILWAY YARD

OLD FIREHOUSE BURN AREA - /
BLAIR ROAD QUARRY
SEWAGE TREATMENT PLANT
NEUTRAUZATION PIT

URANIUM RECOVIRY & DECON FACIUTY
OEGREASER TANKS/ACID UNES

WATER PLANT SLUDGE

K~=1099
K=1203

) K=1410
r K=-1420
) K=1401

K-151%

’»

m) K=1070~
ENE K-1088

b K-8018
Cloritier

V.‘

0 Q5 MLES
—
0 08 KM

Source: DOE Survey team

FIGURE 4-10

ACTUAL OR POTENTIAL HAZARDOUS
SUBSTANCE RELEASE LOCATIONS

ORGOP

QAK RIDGE, TN
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TABLE 4-27

SUMMARY OF mHRS RESULTS FOR POTENTIAL ORGDP CERCLA SITES

ORGDP - OAK RIDGE, TN

Migration Mode
Weighted Direct Fire and
Site air | 3urface- | Ground- | migration | contact | &xplosion
Route, Water water | score, Sm | Mode, Soc | Mode, S¢¢
S Route, Route,
2 Ssw Sqw o
K-1070-A Old Contaminated
Burial Ground
K-1070-8 Old Classified 0 174 | 1156 6.75. [ .0 0
Burial Ground .,-
K-1070-C/D Classified Burial 0 5.45 24.01 »,‘."1.11;'23_“. " 0
Ground SRR T
K-1070-F Old Contractors 0 0 0 "L 0O 0 0
Burial Ground RAEI I
K-106 4-G Burn Area 0 836 :}. 1444 [~ 9ba 0 0
K-1099 Blair Road Quarry 0 Q- . 0 0 0 0
K-1085 Firehouse 0 383 ;].6.46" | 434 0 0
K-770 Scrap Metal Yard 23077 13.28 | &s6 15.84 0 0
K-1515 Land Treatment 0 S 0 0 0
K-1420 Oil Storage B 584 | 2028 | 1219 0 0
K-1515 Lagoon e 3s2 12.08 727 0.83 0
K-901-A Holding Po‘na..,_ * .‘_\0" 18.46 40.29 25 60 31 0
K-1700 Watersned* .- | 0 797 | 1938 | 12 0 0
K-1007-8 HoldingRond | 0 744 | 2087 | 1280 0 0
K-25Coeling Towers (6) 0 1090 | 10.79 8.86 0 0
K-141Q NeGtralization Pit 0 8.81 7.14 655 0 0
K-1064-G Drum Deheading 0 168 3.06 2.01 0 0
K_1414Ga's TaﬂKS L] L] ] L ] n L
K-1401 Acid Line 0 713 | 32.38 19.16 0 0

*included with K-1070-C/D Classified Burial Ground

4-107



'TABLE 4.27

SUMMARY OF mHRS RESULTS FORPOTENTIAL ORGDP CERCLA SITES

Ssw

"ORGDP - OAK RIDGE, TN
PAGE TWO
Migration Mode
Weighted Direct Fire and
Site Arr Surface- | Ground- Migration | Contact Explosion
Route, | \Water | water | score, 5y | Mode, Soc | Mode, Sk
S, Route, | Route, )

Source: Bowers, 1986

*Included with K-1407-C Sail
**Included with K-770 Scrap Metal Yard
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K-1004 Lab Drain 0 .0
K-1420 Process Lines 0 797 | 788 647 4 p ™ o
K-725 Be Building 0 ) 0 ;"Qn ! oﬁ 0
K-1410 Plating Facility 0 0 0 ﬁo ) 0
K-1420 Hg Recovery 0 0 0 ¢ ) 0*4 0 0
K-1407-C Soil 0 s84 | 1239 {9’ | 1250 0
K-1417 Soil . . #‘;. o " .
K-770 Garbage e " —‘:‘-n:rr ‘e e .




iy

4.5.2 Findings and Observations

.
.

4.5.2.1 Category |

None
4522 Category || ‘ w3

| S . L
None ‘
. '.4": . '-: g

4.5.2.3 Cateqory Il LT
1. Actual and potential sources of soil, surface water, and qro%ter contamination. There

are numerous actual and ‘potential sources Qf soH surfaqev water and groundwater
contamination at ORGDP. The majority of. thew actual and potential sources [Findings
4.5.2.3.1 (a through u)] were previously ndentlﬂed by Dl\ﬁ DP and are under investigation (see
Table 4-26). In addition, the Survey team rermfled §evera| previously undiscovered actual and
potential sources [Findings 4.5.2. 3. 1 (v thtough f‘f’)[through areview of files, photographs and
interviews with ORGDP employees (see Tabte 4- 28) The list in Table 4-29 shows all actual
and potential areas of contammat;on mcludﬁng several relatively small potential sources such
as tanks. These areas, ItSted m Table4 28 provide neither a comprehensive compilation nor a
focused list of known contammant %ources The areas given in Table 4-28 are merely a list of
potential hazardéus subStance mlease locations at ORGDP identifieu by the Survey team that
may deserve more -.nvesmgatlon Because the Survey is not intended to supplant a
comprehenswé CERCLA mvestlgatuon by the site, other sites at ORGDP may be identified by
such an mvest;gatroh (see Finding 4.5.2.3.3). In addition, file searches and field investigatiun
'pf some of thqﬁe potential contamination sites may indicate that no contamination exists at
thp;g addmonal sites. Because a complete CERCLA investigation is beyond the scope of the
SurVéﬁ‘-, Finding 4.5.2.4.3 descr.bes the need for a systematic and comprehensive CERCLA

investigation of the sources considered during the Survey.
a. K-720 Fly Ash Pile - The K-720 Fly Ash Pile is a potential source of sail, 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

~MapiD Building No. Name
(w) K-1070-S “SOUTH"
(x) Switchyards: K-709, K-732,762, 792 I
(Serves: K-27/29, 31, 33, respectively) Vv
(y) K-710-8/C  |Sludge Beds/imhaff Tank AN
(2) K-1035 Acid Pit R
(aa) K-1024 - |Diluting it el
(bb) Flannigan's Loop & Other Ladd,fé@'mj‘rjg L
(cc) Borrow Fill Holes i "
(dd) Slope North of K-25 filledwith Trash
(ee) | Trash Area Acrass F-"bqﬁif‘frve'zh’_hlong RR Tracks,NE of 25
(F6) Southern !ik;érilwé'v".‘ﬁ"ar;"_"?";.

. ' ot
- \". . oo

Source: DOE Survey team ol

¢ e

Refer to Figure 4-10 for the locations of these sites
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TABLE 4-29

ORGDP - OAK RIDGE, TN

DESCRIPTION OF INACTIVE WASTE SITES AND RELEASES AT ORGDP

Volume Constituents "
Name | DXeSOTUSel | obepth | Receved/ | Receweds Afaitional
Spilled Spilled ormation
owers ,:t"..‘
K-802 H 1949- ? 430'x60'x13- |58 mill. gal. |18-22 ppm Cr- #ﬂs'ld\for
15° Vi - 110m301 &
K25
K-892-G/H 1956-1985 950'x65'x28' 113.5mill. gal. |1-2 pMZn (qgnM 1987)
K-892-E 1952-1985 385'x63'x16' 14.5 mill. gal. 08-1 Spme -
K-892-) 1979-1985 320x40x3-4 - [0.2 mill. gal. “J* -
(K-832-H) 1952-1985 350'x65'x13" 2.8 mill. gal. ?&22 ppm‘Cr
' R /S
K-802-8 1960s 340'x65'x13- 2.4 r';i‘in;_ga{.':;. i“zo nor. for |(G&M 1987)
15’ b, o JFiee Fighting
K-1004-N 30-40yrsold |21'x21'x3’ .
-1979/80 . ‘
K-27 & 29 Early 1950s- {2,900 L, ? | ” (G&M 1987)
RCW Lines 1985 3-10° deep AR Conrected to
, 16- 54" Dna K-832 cooling
‘ ‘ tower basin.
K-31 7-1985 .. ]10,000 L.F.".-' Connected to
RCW Lines . |37 deep K-862-€
0 J24-48%0ia. cooling tower.
K-33 Early 1950s-  [12,500 L.F. Known to Connected to
RCW Lines 1985 " 3-8 deep have leaked  [K-892 G/H.
, 1 “112-60" Dia. (p. 3-18)
K-33 .. ‘ Inside K-33.
ANDCO Tm,. '-'. (G&M 1987)
Unit ! Exempt
{K~306,1 ,
PEBStorzje  |1984-present [25'x150" inside jJUunknown PCB wastes (G&M 1985)
R K-25 Exempt
HW Drum 1977-present [160'x20’ 864 55-gal. PCB wastes
Storage 40'x300' drums
Vault 23A 1984-present  1290'x45’ 3,000drums  |Sludges,
carbon filter
media,
corrosives
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TABLE 4-29

DESCRIPTION OF INACTIVE WASTE SITES AND RELEASES AT ORGDP

ORGDP - OAK RIDGE, TN
PAGE TWO ..
Volume Constituents "
Name Dg::::i:::/ Size/Depth Received/ Received/ l:f‘;d'tm:a:_‘
Spilled Spilled rmatie
K-311-1 1960s-present |40'x50’ 51tonsstored [Radiogenic (G&M 1985)
Radiogenic 2,500 ft2 ‘ lead Exempt
Lead Storage i OB
K-720 Fly Ash  [1940s-1950s  [10-15 acres ... |(G&1987)
Pile (~20 acres) 3004(u) -
o Imonitor. Fly
v laghpile at Y-
2. |12 found to
e “../jcontain
, " hazardous
" = constituents.
K-725 Late 1940s- e 1Be, UyMg, . [Used for
eryllium early 1950s w e T ealvents development
uilding “ - - of fuel
s elements for
. nuclear-
_ T powered
RARE T aircraft.
K-726 1978-present |75'x5Q"~. " “{Five hundred |[PCB liquids
CB Storage “. I55-gal.drums |PCB solids:
Facility ’ capacitors,
. kerosene, soil,
! ballasts
K-731
witch House :
K-27&29) - }. -
K‘732 ~"‘ ‘ I‘ -
witch Yard-' b
(K27 & 29)
733-A. 16,000 gal.
Trarsfer Oil
Storage Tank
il Storage 19,140 gal.
Tank
K-761 Switen
House
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TABLE 4-29

DESCRIPTION OF INACTIVE WASTE SlTES AND RELEASES AT ORGDP
ORGOP - OAK RIDGE, TN

PAGE THREE

witch Yard
K-31)

Dates of Use/
Qccurrence

Size/Depth

Spilled

Volume Received/

Constituents
Received/ Spilled

Additional
Information

K-763-8 15,000 gal. K
r. Oil Storage |. . L
ank
K-763-C 15,000 gal. R
r. Qil Storage [ERAOAREIN .
ank . g L
Bcrap metal  [Since 1960s |22 acres total {40,000 tons LLW meral " laipha, beta or
o gamma on
g surface or if
.H orig. from
2,218)b % Man soil process
R building.
20,000 ft3.. . |Asbestos (G&M 1985)
30acres (G&M | - - T Hg, PCB C-Monitor
1985) « - i <1977
liquid waste
leaked (G&M
. R 1985)
K-770 Approximately  [Wood, plastic, Generated
Garbage e IR 5Ci insulated wire U- |during
" contaminated segregation of
K-770 waste
piles.
K-791 , : #
Kwitch House .
K-791- N& '
tauc.” . -
apacitor
tation - -
K-792
Switch Yard
(K-33)
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TABLE 4-29

DESCRIPTION OF INACIVE WASTE SITES AN

ORGDP - OAK RIDGE, TN

PAGE FOUR

.

D RELEASES AT ORGDP

Dates of Use/
Occurrence

Size/Depth

7,056 gal.

Volume
Received/
Spilled

Constituents
Received/
Spilled

Additional
Information

[k-793-8 7,056 gal. J' )
[k-793-c 11,760 gal, R
[k-793:0 15,845 gal, R
K-900 Bottle  [1980-October [3'x5'x2' deep Methyl ethyl. |(G&M 1985)
masher 1984 ‘etone, . {Exempt
peroxide; . Located at
“., |athydrous”  ]1070 F center
e v ethery, spoilyard.
", = lisopropyl
o {ether, 1,40
| v U |Dioxane,
w7 |dinitrophenyl-
SRR SRR hydrazine
K-901-A Late 1950s-  [Sacres .~ .|§ pprm Chromium V| [Received RCW,
Holding Pond ]1985 C o ]ehromium prior to 1975; Jrunoff,
43,500 ppm Crlll since groundwater
1974-ANDCO . [Jsolids (Note 1975 prior to
chromium™ " " |changein construction
treatmemt W 1979) of
testing began; [ "~ .~ dam/overfiow
1979 fulls » weirin mid-
fscale(6p0 .- 1960s.
hromium: (G&M 1987)
. "Ltie'a?:ment 3004 (u)
loegan ‘ monitor
Barly 1970s- Chromium
1985 (G&M, hydroxide, Pb,
1987) Ni, Cu, U
1985 1070-A NPDES 901
Discharges Leachate may [(007) collected
ceased enter 901-A  |since 1974
>0.05 mg/l
occasionally.
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TABLE 4-29

DESCRIPTION OF IMACTIVE WASTE SITES AND RELEASES AT ORGDP

ORGDP - OAK RIDGE, TN

PAGE FIVE

Dates of Use/
Qccurrence

Size/Depth

Constituents
Received/
Spilled

Additional
information

Cooling Tower
(K-25)

Contents of RFLAugust
ontinued cylindersof  |~200 cylinders|1987
UFe, HF, Br, Cl [shot outof  -IK/M$-136
cylinders with Fr.. .
high-powerag. ,
rifles "
Cf>3,'°°:0~,-":,fj P
mgkg .|
K-1001-8 March 1987-  |[5'x5’ "ﬁ'*i"méor.,ary T
aste storage of,
Accurnulatior | .. |prordgraphic
Area ~ - jwasta
; _Kojutions
K-1001-C.D March 1987  15'x5' Temporary
M/aste storage of
Accumulation photographic
Area waste
S solutions
K-1003 March 1987- 15'x5 -~ Photographic
\Waste ' waste
Accumulation solutions
Area R |
'(-1004-8 1986-présent 40" 540" Flammables,
Waste C A solvents, acids,
Accumulation bases, sludges
Lrea 1 LT
K-1004 . . |1940s-present 124" drain, 2,000 gal/yr  |Laboratory  |Discharges to
Areatab - - 1. - ~0.25 mile (G&M 1987)  fcnemical K-1007-8
Dramv. - long wastes: Holding Pond.
e solvents, acids, |(G&M 1387)
bases 3004(u)
, monitor
Als0 see K- Waste disposal
1004-N priorto 1974

NPOES permit,




TABLE 4-29

DESCRIPTION OF INACTIVE WASTE

SITES AND RELEASES AT ORGDP

ORGDP - OAK RIDGE, TN
PAGE SIX
Dates of Use/ ‘ Volgme Constituents Additional
Name Occurrence Size/Depth Recg'ved/ Received/ Information
Spilled Spilled
K-1004-L 1950s-1960s | = 25'x25’ Concrete casts [(G&M 1987)
ault for storage of |3084(u)
reactor returnmonitor
samples  ltocated under
e [South end of
o i1004-1bldg.
K-1004-L ?-1979/80 550 L.F. e HG &M 1987)
RCW Lines 2-5'deep N R v, 1€-Monitor
4-12" Dia. ek leonnected to
e 11008-N
K-1007 March 1987-  [5'x5’ 30 gal. . |Phovographic
aste present e lwaste
ccumulation o %" Iselutions
rea L )
[K-1007-UST  [>-1986 ©1250.gal. " |Gasoline (G&M 1987)
(removed) VR K C-Monitor
K-1007-8 'Sacres  ~.  12,20Qgal/yr. [3-12 ppm PCB |NPDES permit
Holding Pond " |feagent grade |in pond in Feb 1984
- Jchemicals (source?) required BMP
(from K-1004) |PCBsin ceased lab
‘ sediment; chemical
elevated COD [discharges.
Orains 1004
X Area labs. K-
' 31,27&29
- storm drains.
o . Exempt (G&M
SR 87)

K-1025-C 11979-present [40'x2S’ Wastes or off- [(G&M 1985)
torage Bldg. |-~ 6" dike spec chemicals [Exempt
R 500 ft3 cap. for off-site

3,740 gal. cag. shipping

(80 55-gal.

drum cap.) Various P&V
mater:ais and
D001-D011
wastes
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TABLE 4-29

DESCRIPTION OF INACTIVE WASTE SITES AND RELEASES AT ORGDP
ORGDP - OAK RIDGE, TN

PAGE SEVEN
‘ , Voiume Constituents "
Name Dgtes of Use/ Size/Depth Received/ Received/ lAfddmonal
ccurrence Spilled Spilled nformation
1960s- 1985 50"x50' Paint wastes
rea - \,

K-1035-A 1980-present 16'x18’ 16 55-gal. Wastes frony:. |(G&AM1985)
atellite Drum drums circuit poard !
torage cleaning.." -} ...

'l_(a,_c‘ility
- Joé2 & 0004 |Upgraded
through 9011 |October 1985.

K-1064-G Early 1970s-  |UST-1,000 gal. . [selvents, misc. [Orum residual

Drum 1979 75'xS0’ o lorganics pumped into

Deheading RN N UsT.
acility Sa :

K-1064 Disposal/ 3 acres * ISolvents, (G&M 1985)
urn Area/ burning: 5 “ organics, rad- JC-Monitor
eninsula 1950s-1960s N contamin. [*G"-area]
torage " [,838drums  |waste oil, PCB

Storage: {found during lwaste liquids,
Late 1960s- o l"closure” paint wastes
early 19708 . |Sacres -.* [(1979)

. J(G&M.1985)

K-1070-A Late'1940s- -12.6:actes total 35,575 fi3 u- Leach alumina
ontaminated |March 1976  |0:2'acre 2,430 ft3 as of |contaminated |from Uranium

Burtal Ground | .. . “lburial/lauger [7/75(RF1) material Decon Fac.

| L (1420).
" |Trenches: Total
) 11'x3'x108’ radioactivity JUFg cylinders, |(G&M 1985)
E augered = 141 Be chips, C-monitor
2 holes: boron, NaF, oil
- 12'x3'
Closed < 1975
(G&M 1985)
RFI March
1987
JK/HS-133
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TABLE 4-29

DESCRIPTION OF INACTIVE WASTE SITES AND RELEASES AT ORGDP
ORGDP - OAK RIDGE, TN

PAGE EIGHT
Volume Constituents -
Name D&tce:r?:g::/ Size/Depth Received/ Recgived/ I:&?::{EL
Spilled Spilled
1950s-early  |3.7 acres Total “[Rad-contamin. [Haz. chemical
Id Classified ]1970s 30’ depth radioactivity [classified disgosal
urial Ground = 0.15Ci materials _ lsuspected.
(U & TRU)
e (GEM '1985)
May inciude’ .
Closed <1970 LLW, solvents, |C-Monitor
(G&M 1985) grganics.” L
K-1070-C/D  [1975-present [22 acres ‘JRad<. . -J(G&M 1985)
lassified contamingted |RCRA monitor
urial Ground <, |clasgfied-”  |["D"-Area]
..l |materials
| R (LR
Pits: 1977-  |Haz.chem.  [g}129gal. lselventy (G&M 1985)
1979 pits. -~.§1.808)b . - |organics, C-Monitor
Ten:20'x20" }. - " lwaste ("C”-Area)
x20’ RE SR chemicals
K-1070-01,  |Diked storage Jvlat2drums Hazardous  |Closed
D2, D3, area: 1979. o wasteliquids ]2’ cover
btorage Dikes JMay 1985 (G&M 1985)
Nov. 1980- .
April 1985 , S
K-1070-F early1970s- 1D .acres Construction [Complete
Id 197 rubble records not
ontractors available.
urtal Ground | - _
R I Soil, masonry,
" [1940s-1979 metal, fly ash, {(G&M 1985)
hard asphalt.
! Possibly
hazardous or
radioactive
wastes
K-1070-C NA 100'x 100’ NA Primarily
Burial Ground construction
rubble
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TABLE 4-29
DESCRIPTION OF INACTIVE WASTE SITES AND RELEASES AT ORGDP

ORGODP - OAK RIDGE, TN
PAGE NINE
\ Volume Constituents <
Name Doactce:::fegcs:/ Size/Depth Recelved/ Received/ l‘*;""“”""
Spilled Spilled nrormation
1950s-1960s ? [0.1 acre Waste Open burning.
|d Firehouse pit 25'x25'x 12’ solvents, (A& 1985)
urn Area deep organics _,_.-ﬁC.-M‘qnitor
oil, pains, * |
solvents (G&M | e
‘ 1a85) . T
K-1095 March 1987  |20'x20’ 500 gal. " Tlmpwary
aste ‘ . |drum’ s!crage
ccumulation “. . |ofpaint waste
rea e Jsolutions
K-1099 NA NA % '-.'.'“fjrhd-contamm Originally
lair Road w0 |combustible  Jused for rock
uarry el s fwaste sourcein
BN S 1940s.
Closed <1970 S SR (G&M 1985)
(G&M 1985) TR SR C-Monitor
K-1203 1945(?)- L jcapacity: Unknown;  [See Section
ewage present S L500 000gpd |potentially 4.5.2.3.
reatment L ".* |400,000 gpd |PCBs, solvents,
lant, sludge B L used uranium
rying beds ’ B R

Source: DOE Survéy team’ -
G&M 1987; Motley, 1987~
G&M 198s; Geraghty and Miller, Inc., 1985

K/HS-136: VIMES, 1987d
K1H5-133' MMES, 1987f
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The X-720 Fly Ash Pile is approximately ! mile southwest of the main QRGDP. The ash
pile 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 puiverized coal.

Canstruction of the K-700 Power House area began in June 1943 and initial operation to
supply power to the nearby ORGOF started in April 1944. The K-700 Power Complex
was composed of the buildings and systerns needed to receive pt'wver from the
Tennessee Valley Authority (TVA) grid, generate power from the: 1md \steam electric
generating facilities, and distribute power to ORGDP. The " power house .contained
three 750, 000-pounds per-hour (lb/hr) steam boilers to drwe .T4 turbme genérators, for

v,
“

K-700 was discontinued in 1962 after the U.S. Atomi¢ Errcrgy Comm‘rsscon (AEC) decided
to use power only from TVA. PRXER

L ' B
‘e ., A Y
. f

Fly ash, bottom ash, and boiler slag are.by prdducts of the combustlon process at power
stations that burn fossil fuels. Fly ash the very imq residue fraction, is carried off in the
stack gases from the boiler umts except in more recent cases where stack gases are
filtered in bag houses or electrostatlc greqputators Rottom ash and boiler slag are the
heavier ash particles collected at the bottom of the boiler. Ash can be removed from
the bottom of the furnace in- a moTten state and quenched in water or in a solid
granular form 12 the ash leaves the furnace in a molten state, as at the K-700 Power.
House, the boder is refbrred 10 as a wet-bottom boiler and the residue is cailed boiler
slag. If the- ash— |s removed in a solid, granular form, the boiler is called a dry-bottom
remoyatsystem.‘a.n&.the percentage of ash produced is approximately 50 percent fly ash
-and“SO-qé.rcen{ boiler slag. |
At i(70(} the fly ash was mechanically collected into a hopper, dumped in with the
“boiler slag, and ail the residue was then discharged to a sluice trench. Ash siuice-water
"pumos supplied nign-pressure water to transfer the residue to the ash disposal field
' ~rere “he asn and slag were spread out with a bulldozer. The discharge cooling water
from the slag quenching was aischarged to the long discharge flume north of the ash

disposal field, whnich empties into Poplar Creek.

Sediment samples (26 and 27) of the discharge flume taken by ORGDP in 1985 revealed

no elevated radionuclide concentrations [less than 30 picocuries per gram (pCi/g) for
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beryllium-7 and cesium-137; no cobalt-60 or uranium-238 or 235 was found] (Ashwood
et al,, 1986). No results for organics or metals in sediments were reported and do not
appear to have been analyzed. The metals concentration may be a significant
environmental concern associated with the flume. Failure to analyze for metals may

result in undetected releases of metals into groundwater or the Clinch River.

An RF| Plan for the K-720 Fly Ash Pile was completed in March 1988 (MMES, 1988). No
ash or leachate analyses have yet been performed; but a review of daﬁa from EPA by
ORGDP indicated that "..general characteristics of coal combuetnpn by-products
presented in this section indicate that the K-720 ash pule .may, cont‘am hazardous
constituents” (MMES, 1988f). The RFI plan showed surface-water samphng resuits for
two storm drains (50-994 and SD- 392) on the south side of the. d’tschargc.ﬂume draining
the north side of th2 main ash pile. These results md’fcated no elt.vated contaminant
concentrations except for 990 milligrams per Istcr (mg/ﬂhutw Clrbatol (trade name for
diethylene glycol monobutyl ether) in SD-994. . X

selo N
coam
P o

‘The source of this glycolether contammatlon r& not known but additional analyses
would be needed to confnrm n:s Rresenca and concentration using a statistically
significant sampie size. ORGDP persohne{ beheve that butyl carbitol is a laboratory
amfact resulting from a reydue of cLeamng agent. If this belief were correct, no butyl
carbttol would ex|st in the ash pne of its runoff. Butyl carbitol has aiso been found in
storm drain dnalyses at other Iocatlons not associated with the ash pile (e.g., SD-170,
180 and 19Q- dnschargfng ta Matchell s branch and SD-100 draining the southern front of
the plant) . e
)(-2‘76 {cmp M.'e't;#"\'/‘ard/Former Powerhouse Area - The K-770 Scrap Metal Yard/Former
: PoWé‘:ﬁé;u'ée”Krea s a source of soil contamination and a potential source of surface-
Water"a"frjd groundwater contamination (see also Section 4.1.1.2). Uranium (s the most
~idespread known contaminant, although there is also a potential for PCB and fuel ail
contamination. In addition, oil leaks from the old tank farm, and PCB leaks from
'transformers around the powerhouse and the beryllium building may have resulted in
contamination. A RCRA Faciiity Investigation (RFI) plan for the X-770 area was
completed in March 1988 (MMES, 1988¢).
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‘The K-770 Scrap Metal Yard is a storage unit southwest of the ORGDP adjacent to the
Clinch River. The unit 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, Inc., 1987). Unclassified scrap metal is taken to this unitifitis found

to contain alpha or beta/gamma activity on the surface or if the scrap metal originated

A'v'
vy
A
"

from a process building (see Section 4.1.1.2).
In 1984-1986, ORGDP retained a contractor to segregate the scrap by sgparatmg it
according to metal type and then reduce it in volume by sMarvng The scrap metal is
also being considered for smelting at a future date. The scrap wasseg!egated into piles
according to composition. Items with hotspots’ abcwq ORG&P acceptable limits
accounted for 100 tons of the material (MMES, L988c)

. B
.y, Y
. Y
Y
.,

. e
At
P

Soil samples collected from the unit mducatl.tha! soﬂhe of the uranium has washed or
leached from the metal into the under(qu soﬂ ORGDP estimated that 2,215 pounds of
uranium are in the soil at the K 770 Scrap Metab Yard

'o-. ',

The unit also contains, in one sectton approxnmately 20,000 cubic feet of asbestos-
contaminated metal consnstmg prlmaruly of metal pipe. In addition to the radicactive
contamination, k‘nOwn or suspected chemical contaminants include PCBs, mercury, and
asbestos. ORGDP personne& beheve that these contaminants were associated with the
scrap-meuf operatlons prwr to the waste tracking system in 1977.

‘ORGDP is evaluanng the area for the uranium, transuranics, and asbestos located at the
_ uit- because these is no evidence that the area was used for a chemical storage or

""‘ginspos-a]-_;cea. There is also no complete records system thai would indicate that

.~ “'hazardous chemicals were not disposed of or stored at K-770 along with the other

. wastes.

From 1944 to 1962, 13 fuel oIl storage tanks were in use at the powerplant where scrap
is now stored between Fercleve and River Roads. No records were available on the
chemical characteristics of this oil. No information is available on whether spi.is or leaks
occurred from these tan<s or associated line and pumps. The sampling planned during

the RFI should help characterize this potential fuel ol contamination.
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PCB contamination of soil may have occurred in the powerhouse area as a result of 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 transformur
failures retained by ORGDP (Newton, 1977).  Potertial contamination from
transformers is discussed separately in Section 4.5.2.3.2.¢ on switchyards. A t‘ra'nsformer
containing 15,000 gallons of oil in the K-25 switchyard near the powerhouse is known
to have exploded and burned on July 2, 1950. o

.o
'
.

The K-725 Beryllium Building is located at the K-770 Scrap Mﬂal Yard' sauth of the
QORGDP. The unit was operated from the late 1940s untii thu earw 1?505 The unit was
Aircraft Engine Corporation and later operated by Goneral ﬂmﬂc The primary
purpose of the development facility was to dev«op fue} diemeo’ts to be used in nuclear-
" powered aircraft. The development tast, perfcnmed a.t ‘the unit included high-
temperature material testing and hlgh temﬁeratuu coatmg testing. X-ray facilities,
metallographic equipment, oxlda;mn tes'hng. and machine shops were also located at
this unit (Advanced Science, m; " 1981)

Hazardous materials usec;ﬁaf"lt'hve.f&'liiv;‘y in.cluded beryllium, uranium, and mercury, but
quantities of mq;erials use&'*",a"'re‘ G};known. ORGDP personnel are attempting to
determine the._eifaht,pf the ;u;faéé and equipment contamination.

The K-770Q" garbage waste pule is located at the K-770 Scrap Metal Yard. The pile was
generated dunng the segregation of the scrap metal at K-770 (Advanced Science, Inc.,
~.1987) Maternabs stored in the pile include wood, plastic, insulated wire, and other
ma'tenals that could not be segregated into distinct categories. i e waste pile is
grouped with the K-770 Scrap Metal Yard because the material was originally mixed

aith the scrap metal and the primary constituent of concern s uranium,
<-301-A Holging Pond - The K-2U1-A Holding Pond is a potential source of surface-
~ater and groundwater contamination. Chromium s the most significant known

contaminant, although other contaminants are known to be present.

There are two sources of contamination within the K-901-A Holding Pond. First,

hexavalent chromium sludge was discharged to the pond.for approximately 15-20 years
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- from the late 1950s until 1975, when a chromium treatment unit was p'laced on-line.
Second, at least several hundred cylinders of miscellaneous waste chemicals were
disposed of or vented in the pond during the late 1970s.

The K-901-A Holding Pond is located approximately one-fourth mile west of the K-33
Building. ORGDP initially began discharging 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, ORGDP cqn'structed a dam
to create a holding pond at K-901-A,

The unit consists of a 5-acre surface impoundment used pnmqnly foc settlmg-chromlum ‘
hydroxide precipitates. These precipitates were generated from the RGW system used
in cooling for the enrichment process. The water used m the RCW' -system was treated
with chromium to provide corrosion protectmn for process equspment During the
recycling process, a blowdown is generated that contams water-soluble hexavalent
chromium. In order to meet the NPDE$ efﬂumtstahda{ds for total chromium at the K-
901-A effluent, a process was mstalled to opnvon ;he hexavalent chromium to insoiuble
trivalent chromium. The e\ectrochemscal treatment (ANDCO) was installed in 1975 and
provides the valence reductroh wlth the K 90f A unit being used as a settling basin for
the precipitates. ' '

ORGDP personne‘l'.".s'ampled the si'u't;ge from the ANDCO unit and found that it was not
chem‘cany,hé’iﬁérdods'.‘fqn,c’mdiﬁf; to RCRA (40 CFR 261). The K-901-A pond was initially
used w:t.hmﬁ th"e ANDCG'?reatment unit. The water discharged to the pond prior to
treatment would be "considered chemically hazardot“ since the total chromium
.concentratlons were greater than 5.0 mg/l (Advanced Science, Inc., 1987). The amount
. of wa;fer dm:harged through the unit prior to the installation of the ANDCO unit is
vunknb\'&{n. ORGDP is also investigating the pond based on sediment data that indicate

" that nazardous constituents are contained in the sludge.

'T'he marsn-ilke <-901-A area received surface runoff, groundwater discharge, and
gaseous diffusion orocess cooling water effluents prior to the construction of the
dam/overflow weir in the mid-1960s. An RFI plan for K-901-A was compieted in August
1987 (MMES, 1987d).
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The average water intake from the Clinch River for the RCW system at ORGDP, prior to
the gaseous diffusion process being placed in standby mode, was 11.0 million gallons
per day (mgd) with 10.3 mgd lost to the atmosphere as evaporation or mist drift. The
design of the ORGDP RCW system recirculating rate was 300,000 gallons per mmute
(gpm), which required treatment of 12,000 gpm makeup water.

RCW was discharged from the system as blowdown to the K-901-A Holding Pond and
replaced with fresh makeup water to avoid exceeding the calcium and, mlfate product
solubility limit and forming scale in the cascade heat exchangers. Thechromnum level in
the RCW was maintained at 9 parts per million (ppra) (18-20 ppm chromate) Because
the NPDES permit at ORGDP limits discharge from the K- 90‘ r«A Hgldmg Pond into the
Clinch River to 0.05 ppm total chromium, disposal of the bibwdownwas of major
concern. This led to the installation of the electrochemtcal metal reducnon unit and the

use of the Betz 1100 anionic polymer. .

e
¢ [}

S
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The average and maximum chromcum conu-ﬂtratlom found in the K-901-A pond
sediments were 1,600 and 33OQ mﬂﬂgramt per k|logr'~m (mg/kg), respectively
{Ashwood et al., 1986). .

B \-v .'. ‘.‘ :l

ATEP s
The second source of contammatnon m K 901 -A, cylinder venting and disposal, resulted
In an unknown amount of hazardous substances mixed with the chromium sludge in
the pond. Vanods sues and type§ of steel cylmders were used in laboratory work and .
research and development pwjects connected with uranium hexafluoride production
and gaseous dcffl.rsnon plant operations at ORGDP. Cylinder contents included uranium
hexafluonde, h.ydrogen fluoride, combinations of halides (bromine, fluorine, chliorine)
angt vanous fluo;:mated/chlormated hydrocarbons. Cylinder sizes included the 400-

_ pourfd_.UFs, JZinch-diameter MD-type, as well as various sample containers.

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 aiscnarge at the onset of the disposal operation was simply swinging the
cylinders put 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 initiaily dropped into the pond after being shot, but that the procedure
eventually changed so that the cylinders were retrieved from the pond after the

contents had been vented through the bullet hole and reacted in the water. A metal



basket was constructed to facilitate ¢ylinder retrieval, according to ORGDP personnel
interviewed by the Survey team.

The RFl plan developed by ORGOP for K-901-A indicated in a table of "historical events"
that the "gas cylinder discharge operation at the K-901.A Holding Pond occurred from
the "mid-1960s-1975" (MMES, 1987d). Discharge of cylinders into K-901.A appears to
nave actually continued until at least 1979. A dispcsal request form dated October 1979
described a phosgene ¢ylinder discharged at K-901-A (Perry, 1979), . There are no
complete records of the number of cylinders discharged into the K-QOT—-A lagoon, with
the exception of one operation carried out to dispose of over SOO cylfhders that had
been abandoned in the four K-1025 storage buildings Iocated; norti' of K-25.' |

L r-..
. [

Five hundred and th|rty -three cylinders were romowd. from the K-1025 storage
buildings along with cylinders from other Iocauons reqwnng duposal The inability to
dispose of the contents of these cylmders due ‘to mopefable valves led to a shooting
operation followed by immersion in the K: ﬂOﬂ AHdldk;g Pond. ORGDP estimated that
the contents of appruximately 200 of the 533 cylmders stored ‘at K-1025 were
discharged into the K-901-A pond o

N ‘s
K- 1064 Burn Area/Pemnsuia Storage Area - The K-1064 Burn Area/Peninsula Storage
Area is a source of groundwattr cont’ammatlon (see Section 3.4) and potential surface-
water contammatlon Mlscellaneous solvents and radionuclides are the principal
contammants of concem

The K—706d Bum Area/Penmsula Storage Area 15 located on the peninsula north of the
K- 25 am}dmg the unit consists of approximately 3 acres of land that was used to store

. and’ d»spose ‘of waste solvents, organics, and radioactively contaminated waste oil.

.ORGDP.personneI believe that disposal operations occurred during the 1950s and 19605

“and consisted of the open burning of solvents, According to ORGDP personnel
' interviewed during the Survey, initially solvents were poured out and burned n a
'shai!ow Jnined pit. A metal pan was used in later years. No records are available
oertaining to the quantities of material disposed of by this operation. OQRGDP
completed an RFl olan for the K-1064 8urn Area/Peninsula Storage in July 1987 (MMES,
1987e).
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In the late 1960s and early 1970s, the area was used to sture drums of solvents, organics
'ncluding PCBs, and radioactively contaminated waste oil. in 1979, CRGOP stopped
using K-1064 for hazardous waste disposal and removed 1,834 drums (90,000 gallons) of
waste stored there (Advanced Science, Inc, 1987). No information was available on
where those drums were taken.

Also located in the Peninsula Area s the K-1064-G Drum Deheading Facility. The facility
was built in the early 1970s and was taker out of operai an in 1979, Thpumt consists of
The operation consisted of removing the tops from empty 55- gallon'c;}‘dms so, ln! drums
could be reused for various purpnses. Drums containing mdua,! quantmes of liquid
material 'wvere emptied into the u derground tank. The matiﬁ'éT ‘Stac#d in the tank
consisted primarily of solvents and various other crglmc materhls The tank was
emptied ard the liqu:4 removed from the faculny wh(l’t opl!'attons were discontinued.
During the Survey, the tank was on the ground next to~tho old drum crusher. No
eviderice of a tank leak or corrosion was vmbll..
K-1070-A Contaminated Burial G\O!}ng . The Kw1070 A Contaminated Burial Ground is a
source of groundwater contammandm A vanety of soivents, radionuclides, caustics and
acids were disposed of at K: 1070 A

The K-1070-A landiI s nonhwest of Building K-33. ORGODP huried hazardous -«
unclasmﬂed low level radnoactwe waste there for approximately 30 years from the ....2
19405 um.;_mmswzg,

AlthOugh the total area committed for disposal at K-1070-A s approximately 2.6 acres,

the. ar.ea actuauy occupied by the buried materials 1s less than 0.2 acre. As of July 1,
1975, th_rs area contained about 35,575 cubic feet of materials contaminated with
- Uramium and 2,430 cubic feet of materials contaminated with thorium. The bulk of the

material 15 leached alumina containing small gquantities of uranium that were

generated as a waste stream from the Uranium Decontamination Facility. Other wastes
‘nclude uranium and thorium compounds, contaminated UFg cylinders, beryllium chips,
boron, radioactively contaminated NaF, oil, plutonium, and arsenic. According to
ORGOP, the total radioactivity of these materials is predicted to be approximately 14.1
curies (Advanced Science, Inc., 1987). Wastes ware emptied into auger holes and

trenches or buried in drums.
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Records of the materials in this burial ground were maintained 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
from trenches 11 feet deep by 3 feet wide by 108 feet long to augered holes 12 feet
deep by 3 feetin diameter.

The unit does not contain adequate run-on diversion or a leachate c-dtlection system.
The unit has, however, been covered and seeded to minimize the. p'o:.mtlal tor surface
runoff contamination. An RFi plan for K- 1070-A was completed m. Marc‘h T987 (MMES,
19871). ' ‘ ‘;: : 4

K-1070-D Classified Burial Ground - The K. m,o-cm C‘assoﬂed -Burial Ground is a
source of soil, surface-water, and groundwater commmauon A wide variety of

solvents, metals, and radionuclides were duposed of at K= 1070 oD.

A e
The K-1070-/D Classified Burial gf.gs;rrd.'i.s_ a.'ﬁ"-fa::re tract of land on the east side of
QORGDP. Three separate opera;,t'i.qn"s,hé'lvq 6&@;;&'& K-1070-UD:
trench burial of radsoactnve was'tes trenches A, B, and C (still operating);
liquid chemncal dusposal i plts A H.and
storage.pf chgmu.m waste drums in three diked areas (1, 2, and 3).
A general 'descrilbtiorm o‘r \Qaste material buried in K-1070-C/D is given in Table 4-30. An
RF} plan was completed for the K-1070-C/'D bunal ground in December 1987 (MMES,
: 1987b)
‘, in %97‘5.-0RGDP began disposal of classified low-ievel radioactive wastes (LLW) and non-
radicactive wastes. This operation 15 still occurring and involves digging a trench
_aoproximately 300 feet lang by 100 feet wide and 40 feet deep. Materals are placed
nto tre trench and covered at the end of each day with soil. The total uranium activity
‘or the classified trenches s estimated to be 0.15 curie. The area is currently (as of
March 1988) being used for burial of classified LLW. Two trenches (A and B) have been
filled. Trench Ciscurrently in use. ORGDP has no records of the material buried in these

‘renches. Because the trencnes were used during a period before strict 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

Area

Trenches
(A-Q)

Waste Description

Misceilaneous:
Paper ’
Wood Roofing
Process Materials

RCRA
Hazardous

No

Quantity

Tons

Asbestos

Classified Materials
and Equipment

Small Pits
(A-H)

Inorganic Chemicals:
Bromine
Titanium Tetrachloride
Phosphorous Pentoxid .
Decanoic Acid
Potassium Stannate
Ammonia Persulfate

Pesticides and Pesticide .~
Containers

oh
. K
A2
o .
o,
- RV
[ SN [
' LY 4
. TR 4
. LR

600 pounds

Nickel suifamate

\

oo T,
: . . .

. . B LR
o, ' ot
. Y i .
. -' S

Yes

S gallons

o+ Tergitol

B p~D|chlorobenzene

Spent Solvents anq Qggaﬂ:c.
Waste: . R
Tnchlcroethane
[sopropy! Alcahql

Xylene
Carbon tetrachlorlde

Qi .
.Narsol -
"~ Freof,
. Acetone
- Paint Waste
“Glycol

Toluene
Methylene Chloride
Methyl Ethyl Ketone

Yes

9,100 gailons

“F Small Glass
' Pits

Crushed Mercury, Sodium,
and Tungsten Vapor Light

8ulbs

Yes

55 gailons

Source: MMES, 1987b
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hazardous waste disposal, it is possible that hazardous substances were disposed of in
these trenches.

Several pits (A-H) constructed in 1977 were used until 1979 for the disposal of various
hazardous wastes (ncluding laboratory quantities of corrosives, oxidizers, reducing
agents, and chemical containers. These pits were approximately 20 feet by 20 feet by 20
feet deep. One of the pits was used for the disposal of drum quantities of various
solvents and organics including methylene chioride, Freon, and .rlchlorqethylene The
lower portion of eacn pit was backfilied with sand and the liquid. vmstes were poured
into the sand. Immediately adjacent to this area are three addmonal prts used for the
disposal of plastic materials and waste glass (e.g., empzy glass contamer’s, crushed
fluorescent bulbs, etc.). Records maintained for the dusposarb aanriiies at the pits
indicate that 9,129 gallons of soivents/organics and 1 Sdopounds ‘of waste chemicals
were disposed of a" these units (Advanced scsence, inc 198‘&) A list of chemicals
disposed of in these pits is given in Tanle 4-30 In addrtlon to these chemicals,
approximately 1,000 gallons of classrfred and ahrden'uﬁqd chemrcals were disposed of in
the pits at K-1070-C/D (Perry, 1984) Thrs lrst appears to have been derived by ORGDP
from a 1984 internal memorandum tp frle @Nry, 1984) This memo compiled a !ist of
chemicals disposed of in K 1070 C/L‘) trenches “from a review of disposal request forms
from 1977, 1978, and 197‘1 Accordmg to this memo, the C area received chernicals
before 1977, but there are no. records prior to 1977, Because the K-1070-A burial
ground was dosed rn March 1.976 (see Section ¢4.5.2.3.1.e), it is unclear where solvents
and mrscellaneous hazardeut waste would have been disposed of between March 1976
and 1977

-

.Thg":hr)e‘é eartrie;i'aikes were constructed in 1979 and used until May 1935 for the drum
stdra'gé' r;f*~§}'a'rrous hazardous organics including waste oils, solvents, and solvent-
| ) contarnrhated waste oil. The three earthen dike storage areas were approximately 0.15,
"0,26, and 0.21 acre, respectively Drums from the K-1064 Burn Area/Peninsula Storage

site containing greater than 5 ppm PCBs and/or 1 percent solvents were stored at these

arkes.

The diked areas were nackfilled ~ith soil and seeded in 1987 according to a closure plan
(T Corporation, ‘985) approved by the TDHE n Novemuer 1986 (Tiesler, '986). No
decontamination or canping was deemed necessary because ORGCP found no "RCRA

hazardous waste constituents ' «n the sails within the diked areas (MMES, ‘987b). The
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soil at the three diked areas was sampled using a random plot design in 1-foot intervals
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).

The Survey team observed a spring with a strong solvent odor seepmq nut of the soil
bank at the bottom of the K-1070-&/D hillside. This seepage flowed mtc a qnch along
‘the east side of Avenue D. According to historical topographd: maps of the slte prior to
tha construction of K-1070-CUD, a small intermittent, stream prevnemty ran along a
course through the current K-1070-C/D area. This spﬂng may be tm vestigial remnant
of tha’. stream. e B

Wt N
LIPS '. o
. - *

K-1407-8/C Holding Pond/Retentaon Basm'Aru - There are several sources of
groundwater contaminatien and patentw 5ocf and surface water contamination in the
K-1407-8/C Holding Pond/Retentson mn area (see Figure 4-11). The K-1407-8 Holding
Pond is the central, and rnost stgmﬁcant environmental problem in this area. In
addition to this unlined hazardous wzsste \agoon the area includes:

K-1407-C R'éi'entnon Pond; )
K- 1407-c Soil wme Mes
K- 14'1 7 Sml Waste Ps|es,
- X K~1407-&/F Surface Impoundments; and
- K- t700 Watershed

. e,

+"" o addition, the 1070-8 Old Classified Burial Ground is located near this area, and may

’ '.;"‘be considered part of the waste group, but is described separately here in Section

45231k because of the relatively unique waste streams and the discrete type of

operations that occurred there.

The K-1407-8 Holding Pond consists of a 1 3-acre impoundment with a storage volume
of approximately 1 million gallons. This impoundment was used from the 1940s unul
the early 1980s primarily for settling the metal hydroxide precipitates generated during

the neutralization and orecipitation of metal-laden solutions treated in the K-1407-A
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Neutralization Unit. In addition to this primary source, K-1407-8 received wastes 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 streams discharging to K-1407-8 were diverse as indicated by the summary
provided in Table 4-31 and the following brief description of these waste streams:

K-1402 HCI Stripping Bath Effluent -- The K-1420 stripping bath effluem containing 18
to 24 percent HC! with dissolved nickel chloride, ferrous chioride, mdn\rum chromium,
and lead. A nitric acid bath effluent was also part of this waste stream ‘

Vo e
R

K-1420 HCl Cleaning Bath Effluent -- 1 he K-1420 HC| gleani'ﬁg};ﬁgth7éfﬂnent contained
18 t0 24 percent HCl with dissolved ferrous chloride,’@l{rdﬁpmm, a"n&;lead.

© o .

“ ..
.yt A

‘.‘. - N »'

K-1420 Metals anshmg Rinse Effluent -- The muo ph!lng rinse effluent contam'd
HCl, water, cadmium, and chromium. '

R

K-1401 Metals Cleaning Solutnon - Ttro K 7401 metals cleaning solution contained HC|,
95 percent sodium hydroxnde an¢ 95 perunt soduum bisuifate.

K-1407-A -- Extractxon Procedure (EP’) toxic metal-laden acids, bases, and rinsewaters
entered K- 1407 A for treatmen’c Cadmium-, chromium-, and lead- -contaminated

neutralized. efﬁ'uent and preﬂpltated metal hydroxide sludges were discharged to the
K-1407-8. HoldmgPond

K- 1"5‘01.-Steam‘P{ah‘t Water Softener -- The K-1501 water softener reagent consists of

: camum and thagr.esium chloride and sulfuric acid solutions. The pH of this stream

‘ nanges--fg‘pm 1t0 4,

K-1501 Coal Pile Runoff -- K-1501 coal pile runoff consists of leachate from the coal pile

storage areas at the K-1501 steam plant. The pH of this stream ranges from 3 to 4.

The sludge in the X-14C7-8 Pond contained, among other contaminants, up to 250
micrograms per gram (.g/g) (ppm) arsenic, 3,200 .g/g chromium, and 9,700 ug/g nickel.
In addition, 82 parts per biilion (ppb) tetrachioroethylere and 69 ppb trichloroethylene

were found in the sludge. The pH was relatively neutral at a range of 6.7 to 7 4.
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TABLE 4-31

SUMMARY OF WASTE STREAMS DISCHARGED TO K-1407.8
ORGDP - OAK RIDGE, TN

Hazardous Waste ‘ Mazard Basis

K-1407-A Treatment Tank precipitates EP toxic Listed waste FO06

‘ ‘ Cd >1 0 mg/l (DOUS)
Cr >5.0 mg/l (D007)
Pb >5.0 mg/l (D008)
Miscellaneous wastea

K-15015team Plant Water Softener | Corrosive pH <2.0( DOQZ‘L_.
K-1501 Coal Pile Runoff Corrosive pH <2 G‘(-‘D'O‘OZ)
K-1420 Acid Stripping Bath Effluent EP toxic Cd >4, O-mg(HDOQG)

Cr. >5.0'mg/l (D007)
Pb > S 0 mgﬁ(DOO&)

K-1420 HCI Cleaning Bath Effluent EP toxic r>51}mg/l (D007)
"~ | Pb.%5.0mg/ (0008)
K-1420 Metals Finishing EPtoxit, . x$Cd 31.0 mg/l (DO0S)
| T LeE > 5.0 madt (D007)

K-1401 Metals Cleaning Solution '.tqrrd'si‘i.i‘o“ " e <2.0(D002)
v o |€d > 1.0man (D0os)
N RO Cr >5.0 mg/! (D0O7)
DR SRR Ph >5.0 mg/l (D008)

Source: IT Corporation, 1987

L

aThese process wastes eonsuSt of awide varrety of wastes that may be classified as EP toxic,
corrosive, or toxic. On.‘y small auantmes of these wastes are generated.
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According to ORGDP personnel, the K-1407-8 effluent was very acidic (pH
approximately 2) in previous years, prior to regulation of the discharge. Aerial
photographs taken of the K-1407-8 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, vas used for burning and disposal of misceilaneous garbagﬁe 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 -ﬁrubber sludge,
which was considered a hazardous 'waste because its pH wa., gream'thart 12.5 (hence it
would have been a D002 waste according to 40 CFR 261. 22) M!tal hyaromde sludges
removed from the K-1407-8 settling pond were also dlspased qu K- 1407 C. These
wastes were also considered hazardous on the basns of EP mnlcnty and because they
contained a listed waste (FO06). Discharge of K- 1!07 8: waste;'fp-l( 1407-C ended in
1973 according to ORGDP persannel. Sludgm in K: (467 <L atso contained low-level
radioactive constituents, and may therefore be a mnxed wam

The sludge in the K-1407-C Basin centarnod ammg other contaminants, up to 97 ug/g
(ppm) arsenic, 2,400 ug/g thomtum, and 21 000 ug/g nickel. Information on
groundwater momtormg m tho. J(-MO'?{ Basnn is presented in the Hydrogeology
Section (3.4). The pH was an average of 10 and a maximum of 11,

The K-1407-C and K'1417 sod» wa;te piles are located on the northeast corner of the-
ORGDP. The K 1407- C pnlo is approx«mately 100 feet north of the K-1407-C Pond and
the K- 1&17 pulo is quate‘d approximately 200 feet east of the K- 1417 concrete block
casung and stbrage .area. The two piles contain a total of 1,535 cubic meters of low-

-1e~1e| radloactwely ‘contaminated soil. The soil was discovered to be contaminated with

‘radma,c‘tlvnty during radiation surveys performed prior to the construction of K-1419,

| . v'NormEN'y the soil would have been takentoa spoil area where fill was needed. Because
" the soil was radloactnvely contaminated, however, it is being stored on-site until an
"appropnate disposal alterrative has been determined. Based on the analytical results
obtained from the soil, ORGDP estimated that there is approximately 4.228 x 10-2 curie

of uranium in the soil (Advanced Science, inc., 1987).
The K-1700 Watershed consists primarily of the small stream, approximately 0.75 mile

long, which flows from the K-1407-8 Holding Pond to the K-1700 NPDES discharge

location. The stream is 3 natural stream that receives the effluent from the K-1407-8
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Molding Pond. The unit is being evaluated as a potential CERCLA unit du~ to the results
found in the "Sediment Contamination In Streams Surrounding the Oak Ridge Gaseous
Diffusion Plant" report (Ashwood et al, 1986). In the Su‘rvey,‘it was found that the
stream sediments ¢ontained detectable levels of h‘éavy metals and uranium., QRGDP
suspects that’the"source of these metals is the K-1407-8 Holding Pond, which is used as a
settling basilﬁ for the sedimentation of metal hydroxides and which discharges into the
small stream‘(Advanced Science, Inc., 1987).

K-1413 Treatment Facility - The K-1413 Treatment Facility is an: ‘apparent source of
groundwater contaminaticn from solvents, radionuclides, and, amd wastes ORGDP has
detected groundwater contamination around K-1413 (see: Sectxon 3 4, x) An RFI plan
for K-1413 was completed in February 1988 (MMES, 19889) chausé tHeX-1413 facility
includes several elements, the RFl plan was wmteh.fgr. the, entrr.e_t ‘Waste Area Group
(WAG). | | R |

The K-1413 WAG is due east of the K 25 Eulfding, The WAG includes the K-1413-C
Neutralization Pit south of Buuldmg K 1413 two .5mal|er pits to the north and east of
Building K-1413, the lines from the mts to m K- 1401 Acid Line via a pumping station,
the process lines within the K: 1413 Buqldmg, and the storm drain lines in the vicinity of
the K-1413 Building. ) '

The south pit s open and has a capacnty of approximately 21,000 gallons. This pit is
equnpped thhr an agrtator a.nd a sump pump and has a bin on top for the addition of
lime. The two smaller p‘ts are 4 feet by 4 feet by 4 feet in size and hold approximately
2, 500 gaﬂomeach They are connected to the K-1413 Building and the pumping station
Py proctss drams The north pit is equipped with a pump that allows circulation from
. Ithe north mt- to the south pit when a valve between the north pit and the pumping

" qratiorigclosed.

The K-1413 site was built and put into operation as a research and development facility
in the early 1950s. Originally the K-1413 site consisted of only the K-1413 8uilding and
the east pit. N the late 1960s, an annex was added to the K-1413 Building and the north
pit was constructed. n 1974-1975 the south pit was constructed to isolate the
treatment and disposal of classified waste. A pumpn'ng station, just north of the K-1413
Butlding, was also built at this time, and process drains connected this station to the
north pit, the east pit, and to the K-1407-A/8 neutralization and holding pond facility.
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The south pit was not connected to the K-1413 Building; however, a process drain
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 located 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 flew into the storm
sewer systems (ocated on the east and west sides of the K-1413 Building.

The north pit pump was deactivated in 1982, and the process dram between the nurth
pit and the south pit was cut and capped. The south pit is, theréfuu‘ a(!osed system
with waste solutions brought in by tanker trucks. The east mt nmams m, use. No
information on leak tests of these pits was available. ‘ S

s e .. ey,
. R IN -

A variety of activities have been carried out in the K'1413 a‘uxlqus?nce the facility was

put into operation in the 1950s. An early K..f413 devﬂapment project involved the
fluorination of uranium metal chips 19, U

. Thu*‘ chips were immersed in
perchloroethylene and shipped to the, K M?'a fadl‘lqr!;’m 55 -gallon drums. Interviews
revealed that spills of perchloroethytdne oc.curred at the facility and UFg was
accidentally lost to the stack :n at Ieast one mt,ndent Due to the dispersion of UFg away
from the building and the rapud conveman o¥ UFg to UOyF,, ORGDP believes that any
uranium released during t'he mcndem would not have remamed atsignificant levels.
The chem:cais utHized inthe va’r'}'&.'ls activitiés discussed in the RFl plan are summarized
below. Becauso records, of all the chemicals used in this facility are not available, this s a
partial list af poss:ble cantammants Records of the quantities and concentrations of
the chemncalﬁtmed bejow are also not available. '
. uramum t"étrafluoride

t‘yr.an_i'u'm oxide

A'ri.tnmony

Titanium

Fluorine

NH4OH

Nickel

Diethylene glycol

Sulfuric, hydrochloric, nitri¢c, and arganic acids

Nitric and organic acids
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Tungsten, rhenium, uranium, sodium, calcium, and hydroxides
Mercury

Uranium hexafluoride

Perchioroethylene

Tantalum

Zirconium

Uranyl nitrate

Anisole ' o

Ruthenium ‘ . ‘ "‘:

Dibutyi ether . ‘

Nickel, copper, chromium, hydroger and sodium fluorjdes
- Hydrogen chloride ,

i

Tungsten and thenium potassium hexafluorid:é;‘."_"«,_

L B ~.‘
... o tel T e T
.

K-1414 Gasoline Tanks - At least one former daesel fuel tank (removed 1987) at the
K-1414 garage is a source of groundwmr cant&mgnatlon resulting in detectable

benzene, xylene, and toluene in the sorl and groundwater

vl.
.

The K-1414 garage has mamtau\ed US‘Ts smce 1949 and storage for automotive fuels
has been on-going since that trme EPA UST notification records for ORGDP listed three
USTs for the K-1414 facility. Two of the tanks are reported to be approximately 6 years
old while the thrrd was Ixsted as 37 years old. Itis not clear whetrier the two 6- -year old
tanks are replacemenxs fo; tanks that were removed, or whether they were added at K-
1414, Al 'the USTs are “fabricated of steel and have sacrificial anode cathodic external
corrosaon protectlon Assoaated piping material of the younger tanks is fiberglass
‘_remforced plast;c*'the piping of the older tank i1s made of steel. At present one 5,500-
gallon’capamy tank contains unieaded gasoline, the second tank contains methanol

(2, OOO-anon capacity), and the third and oldest tank was. removed from the ground

. but previously contained diesel fuel before it was found to be leaking.

' nventory discrepancies of diesel fuel suggested that the tank containing diese! fuel was
'eaking; consequently a Petrotite test was performed on the diesel tank on February 25,
1987 The results of the test indicated that the tank and/or associated pIpINg was
leaking at a rate of aoprdxlmately .08 gailon per hour (gal/hr). The tank was removed

on March 3, 1987 Foilowing 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, and the
results.indicated that it was tight.

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 Petrotice test was suggested to be about 2 gailons per day (gpd) for
an unknown time. Hence, if the tank leaked at 2 gpd for only half its 37-year Iife, then
almost 14,006 gallons of diesel fuel could have leaked into the ground. 71

PEHLY
)

[P
e\
A,

ORGDP recovered free product at the time of the removal of thedtqs;l tank A mixture
of diesel fuel and water was pumped from the tank hole m.tb a ,trmler modnted 250-
gallon tank. The mixture was decanted and the wager porﬁon bled $fom the tank.
Approximately 300-400 gallons of diesel fuel was m:cwtmd wutﬁm a few days. The
decanted water was discharged into a storm dram at the sﬂ.’c .The water then passed
through an inverted weir and severa! oil absorben{ booms‘ The storm drain ultimately
drains into Mitchell Branch (K-1700 watersh“ : -y m‘&al of six booms were instulled
along Mitchell Branch to contain f-ree pmduct whtch might have been inadvertently
discharged to the storm draun e

Information on groundwate.r momtormg at the K-1414 facility is given in Section 3.4.
Actively used tanks are dlscussed m Sectlon 4.1. ORGDP completed an RF! plan for the

K-1414 USTleak i February 1988(MMES 1988b).

K-1232 Tre’atment Facnllty The K-1232 Treatment Facility is a potential source of

groundwater cbntarnmatnon from radionuclide wastes

N

. Accordung t&ORGDP personnel, the K-1232 facility was initially used from 1972 until

' 1980 fcc ‘processing classified materials. Waste treatment at K-1232 occurred from

"March 1984 untl September 1987 when the operation was moved to Y-12. ‘No

information was available on the operations prior to 1980.

The K-1232 Treatment Facility 15 southwest of the K-25 Building north of K-27
approximately 150 feet soufh of Poplar Creek, on a small bluff SO feet above the creek.
There are several aboveground treatment tanks located inside K-1232 as well as in-
ground outdoor tanks located west of K-1232 between K-1232 and K-131. There are

four large in-ground concrete tanks at X-1232:



- K-1232-8-1 - Settling Tank - 75,000 gallons
K-1232-8-2 - Settling Tank - 75,000 gallons
K-1232-A - Equalization Tank - 22,000 gailons
K-1232-C- Neutralization Tank - 4,600 gallons

There are also two concrete sumps (B-3 and B-4), one on each end of the Settling Tanks.
The two Settling Tanks are adjacent to each other, sharing a center wall md are 75 feet
by 25 feet. The equalization and neutralization tanks are located. appmmmately 25 to
30 feet east of the settling tanks and are 30 feet by 15 feet. Bhd 16 Feet by 7 feet,
respectively. In addition there are underground lines connettlngk 1232 a‘nd K-1231
with'the settling tanks. Finally, there are seven floor drams ms:d'mK ‘1231 The K-1232.A

- Equalization Tank and the B-1 and 2 Settling Tanks wm'e or;gmalty sealed with a black
mosaic coating. This coating had peeled off | in Large patchei The concrete walls were
eroded in many area in these tanks and |r1 tank K41232 C and the B-3 and 8-4 sumps,
and some sections had been patched wnth cmcme No mformatlon was available on
when this damage had occurred or whether wastes had leaked out of the tanks.

A leak test of the underground plpmg (Foldsmath 1988) indicated. that the
underground pipes between K: 1232 and the 8- 1/8- 2 Settling Tanks leaked at a rate of 1

to 1-1/2 gal/hr. The floor draif system from K-1232 leaked at a rate of 1 gal/hr. ORGDP

completed an RFI plan for the K 1232 Treatment Facmty n January 1988 (MMES, 1988h). .

K-1070-8. Old Clas'safled Burlal Ground - The K-1070-8 Old Classified Burial Ground is a
potent;al scunr.e of' groundwater and surface-water contamination from radioactive
.wastes The K 1070 B8 Old Classified Burial Ground is approximately 400 feet north of

.. ‘Burldmg K +401 and about 400 feet west of the K-1407-8 Holding Pond. The unit covers
approxifpately 3.7 acres and has an average depth of approximately 30 feet (roughly
o 180,000 cubic yards). Records were not maintained and the types and quantities of
"waste material disposed of at the unit are not known. The types of materials expected
'to be :n the unit include radioactive and nonradicactive classified materials. The
radioactive materials would include uranium and trace quantities of transuranics,

ORGDP also suspects that nazardous chemicals may have been disposed of at the unit,
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ORGOP believes that K-1070-8B was operated from the 1950s through the early 1970s
when it was clcsed by covering and seeding. No run-on diversion or leachate collection
systems exist at the unit.

During the Survey, a wet area was observed on the hillside of the K-1070.-8 Burial
Ground on an otherwise dry hillside. Groundwater appeared to be seeping out of the
ground on the lower part of the K-1070-8 slope. This seepage then flowed to the
K-1700 stream. Ilence, contaminants from the K-1070-8 Burial Graund may be a
surface-water threat as well as a groundwater threat. The Survey t.am shrmted review
of old aernal photographs at ORGDP revealed that a small strcqm ran through the
middie of the K-1070-8 Burial Ground in 1954 (photo #8&5.1'!) H’ence the K-1070-8
Burial Ground resulted from filling in a stream ravme The, 'quatron.bf this former
stream appears to correspond to the current seepagégﬁ_K»}Q?_Q -8

) o
-

Because of its proximity to the K-1407- B Hold: ond and the K-1407-C Retention
Basin, ORGP is investigating the groundwator at. tﬁt’k..-1070 8 Burial Ground together
with K-1407-8/C. Information on, groundwatu momtcrmg is given in this report in

Section 3.4.

‘. ".
B ST

Cooling Tower Basms/RCW Lmes . The RCW towers, basin, and lines are a potential
source of gromdwater contamnhatnon from chromate-contaminated waters and other
organic wastss. (DRGDP s plannmg to evaluate the cooling towers that used chromium-.
treated watér asa cosrbston«rnhubmr This evaluation will include K-892-G/H, K-862-E,

K-892-J,K ‘832~H K- 802 "and K-1004-N. The cooling towers are considered USTs because

mare than 10 percent of the basins and associated piping are underground.

Pipe breaks.‘basin leaks, and cooling tower air emission plumes have discharged

) thronﬁiqm'mto and on adjacent areas. All three sources are potentially significant

contrbutors to groundwater and soil contamination. In addition, an unidentified

organic waste was stored in at least one of the basins (K-801-8) for several ye:rs. The

ACN system orocessed very large quantities of water through a system of basins,
rowers, and underground lines. The RCW system withdrew an average of 11.0 mgd of
water from the Clinch River and lost approximately 10.3 mgd through evaporation and
mist drift. The RCW system was designed to recirculate 300,000 gpm, which required

treatment of 12,000 gpm of makeup water.
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The underground lines connecting the cooling tower basins to the process buildings
were known to have leaked at various times. These lines are over 24 inches in diameter.
The main line feeding the process 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 side of K-25 that caused the ground to collapse, according to ORGDP personnel
interviewed 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
undetected for long periods of time. Widespread corrosion and leakaae from the RCW
system has been a concern at ORGDP for almost 30 years. Accordrng to ORGDP
personnel, (MMES, 1988a) “In 1958 ... an investigation of the undergrounﬂ RCW piping
revealed serious corrosion problems from galvanic current; tha,t had penetrated the

L.,
kX

protective coating on the pipes”. e

The basins under the cooling towers may be another s-our‘c-q of slow leakage to the
ground. The basins were constructed of concrett ln the "9405 and 1950s, and have not

been tested for leakage. . 'n\c;;l.,_j_" .

Finally, wind-borne mist from the operauorq of the“coolmg towers may have caused soil
(see Section 3.2) and groundWater contammatlon (see Section 3.4). Because hexavalent
chromium is extremely water soluble, this contammant has probably been leached into
the ground. If 10 3 mgd of RCW were lost through evaporation and mist drift, then as
much as 6, 200 tons of hexavélent chromium may have been deposited n the
environment, from coolmg ‘tower mujts at ORGDP (see Table 4-32). This estimate is
probably consefvatnve (i-8., overestimates the amount of chromium discharged to air)
for several reasons Frst not all of the loss had a chromium concentration of 10 ppm.
. Second to the extent that some of the loss was truly evaporative, this waste would have
ot c_rfr‘namecl significant chromium. Much of the 10.3 mgd lost, however, did not
A 4‘ ;change;‘phases to a vapor, but merely drifted as droplets in the wind, and would have
| " contained chromium. Also, some of this loss estimated to have gone into the air may
have actually been iost through seepage of the basins. Finally, the cooling towers did

" not operate at “ull capacity for the entire 40 years. Some of the towers were not buiit
«nul the 'ate '950s, and repairs sometimes required temporary snutdowns. Actually,
the K-801-H tower was placed in service '\n 1944, The K-802-H and K-832-H towers
began operaticn in 1945, In 1951, the K-8614 tower was put in service and in 1955, the

K-892-G and K-892-4 towers were placed in service. The K-802 RCW system was
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TABLE 4-32

. CALCULATED ESTIMATE OF COOLING TOWER CHROMIUM LOSS

ORGDP - OAK RIDGE, TN

10.3 million gailons/day lost* x 3.785 liters/gallon

39 million liters/day lost

39 million literday lost x 10 ppm hexavalent chromium

‘mgll) =

390 million mg/day
chromium lost

390 million mg/day

390,000 gramy/day
chromium lost

r—

390,000 g/day + 453.6g/Ib

860 Ib/day L

860 Ib/day x 365.25 days/year

314,000 Ibiyear-... *.,

314,000 Ib/year x 40 years

1]

12,569,500 10 :

12,569,500 {b + 2,000 Ib/ton

#

6,200 tons ~--."*11+1 .

Source: DOE Survey derivation of ORGDP estimates

€ "
.

*Estimate of evaporative and wind drift losses of‘AS.I,‘V1'9.8‘7'-‘A'."-,_
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converted from chromate to a non-chromate phosphate system in 1977, and was
demolished in 1979,

From 1974 to 1981, ORGDP stored an organic chemical waste in the K-801 clarifier. This
waste was discharged initially to the K-1007-B pond, but because this discharge resulted
in a large fishkill, the waste was stored in the K-801 clarifier, 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 mg/l, which is hiqmer than would
be expected for a conventionai sewage waste. On March 14, 3975 approximately
400,000 gallons of this high-COD chemical waste was re(eased syst;..r;vatr‘cahy to Poplar
Creek beginning at about 3:00 pm, through the night untﬂ about 7:00 AM’ the next
morning. ORGDP indicated that no foaming or flShkl“S wt@ ﬁbsemd during this
discharge, and that the COD levels in Poplar Creek wewev-kép; belcsw @ background of 20
mg/l through dilution (Mitchell, 1375). The K- SGT-H conbng tower basin was

subsequently repaired to provide the extra storaga capatlty needed to avoid this type
of discharge. e‘ RS

The K-801 clarifier and the K- 801 H cpqlmg tmwer basm are in-ground concrete tanks.
The K-801-H basin, which was aua Eater used for storage of this waste stream, was
found to leak water mward after a small amount of waste had been pumped into it.
Because of a concern that thls mheakage could result in outleakage during times of low
water table, ORGDP pumped out the waste and planned to repair the vertical
expansion ;omts through whtch the water was leaking. No records are available to
indicate whether t'hat planned repair was completed. ORGDP personnel did not believe
that the K- 801 c!ar;f‘ef or the K-801-H basin leaked their stored waste into the ground,
Ut no \.eak tes‘cmg data were available. Failure to investigate these basins for leaks and

hnston.;a1 re#-esases could resuit in undetected groundwater contammatson

- '40'<-1O7O-F Old Contractors Burial Ground - The K-1070-F Old Contractors Burial Grourd is
R a source of groundwater contamination from solvents and radionuclides. The K-1070-F
‘Old Contractors 3urial Ground is approximately 1 mile west of the K-33 Building on the
Poplar Creek Peninsula and consists of approximately 10 acres of land. The unit began
operation in the early 1970s and was closed in 1978, it was used primarily for the burial
of construction and renovation rubble including soil, concrete, asphait, wood, and

roofing materials. No records are available for materials disposed of at the unit during

4-144



its first few years of operation (Advanced Science, Inc., 1987). Evidence of groundwater

contamination was revealed by recent monitoring well data (see Section 3.4).

The K-900 Bottle Smasher is also located on t‘he peninsula of Poplar Creek immediately
south of the K-1070-F Burial Ground. Because of the pfoxwmity of these two units, it
may be difficult te distinguish which unit, if not both, is responsible for the
groundwater contaminatidn. Also located on the Poplar Creek peninsula is another
potential burial area that was unidentified prior to the DOE Survcﬁ This area is
conslderably further south on the peninsula (1/4 mile) and would, nat affect the wells
near the K-1070-F Burial Ground and K-900 Bottle Smasher because groundwater

-

length of the peninsula (see Section 3.4.1.2). AR

AN oo
e

generally flows off of the peninsula toward the rivers in thas area rather thari along the

K-1085 Old Firehouse Burn Area - The burn, wea at thg cﬂc{ -K-1085 Firehouse is a
potential source of groundwater contammaﬂqn from hydrocarbon contaminants
(benzene, xylene, and toluene). The K- ms*md F'ruhouse Burn Area is south of the
ORGDP near the intersection of Hnghway 95 and Bear Creek Road. The unit is assumed
by ORGOP personne! to have been mopera‘.;on durmg the 1940s, 1950s and 1960s and
was used for the open burnmg of vamows yvaste solvents and organics. Records were
not maintained, hence the per:od durmg wh:ch the unit operated or the quantity of
material dispnsed of at the unit 4s not known (Advanced Science, Inc., 1987).

During the. Survey, th'ree forrner ORGDP firemen returned to the site for a day to tour
the old hréhou;e area am:! help identify the location of the old burn pit. These former
furemen all Indlcated that the burn pit had been located behind the firehouse to the

ea&fc of'where Lhe monitoring wells are located between east Gallaher Road and the

_OakfRi,’dc';e‘"fﬁ'rnpake_ Monitoring wells UNW-33, UNW-34, UNW-35, and UNP-b are
. mcate'd‘bn'the north side of Bear Creek Road, while the oid burn pit, was located on the
“south side. If the firemen are correct about the location of the old burn pit then the

monitoring wells are not located near this potential source of contamination. This error

could result in groundwater contamination, if present, going undetected. The failure
of ORGDP t0 accurately locate the monitoring wells near the source was a result of the
inadequate CERCLA nvestigation (see Section 4.5.2.3.3), which should include extensive
file searches, aerial photograph review and analysis, and interviews with former and

veteran employees.
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According to the formar ORGDP firemen interviewed during the Survey, a 12-foot-deep
pit was dug approximately 25 feet by ZS‘feet. At the end of the day, according to the
firemen, at approximately 5 PM, the firemen would ignite approximately 1,000 gallorss
of waste oil and solvents in the pit. Another fireman recalied 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 o1l would have
been in the pit. Although these recollections are extremely divergent, a significant
amount of oil and snlvents appears to have been poured into the pit. .}

L4

-,
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K-1099 8lair Road Quarry - The K 1099 Blair Road Quarry Js -a potehxral source of
groundwater contamination. U

The K-1099 Blair Road Quarry is northeast of the GRGD?;ust south of the single-lane
bndge across Poplar Creek on Blair Road. The quarry was mﬂaﬂy used as the source of
rock used in the construction of the ORGDP durarrg the 19405 (Advanced Science, Inc.,
1987). The unit was used later as an area Eqr. t_ht open burning of radioactively
contaminated combustible waste such aspaper and Wood No records are available on
the operational timeframe nor the quantlty of materval burned at the unit. Thereis no
record indicating whether hazar;ioui chemncals were or were not disposed of at the

unit.

During the pre Survey site vrsLt in February 1988, the Survey team observed four drums
in the quarry atea afang the entrance road to the quarry. ORGDP personnel indicated
later that, tvhese drums were subsequently removed for commercial disposal. No records

were: avallabla on fhe contents of these drums. The name 'Stouffer” was painted on

.th,@ !abe! of at Tust one of these drums. All four drums appeared rusty and surrounded

.oy wee’ds Woxlmately 20 yards off the entrance road to the quarry.

"‘Accordmg 10 interviews with long-time ORGDP employees by the Survey team, the K-

"f‘-1099 quarry previously was a water-filled pit. The pit was filled in by bulldozing the

.

charred debris of the waste after it nad been burned.

n the single monitoring well located in the guarry, ORGDP found that groundwater at
the K-1099 Quarry was contaminated with radioactivity above the 15 picocurie-per-liter
(pCi/l) drinking water standard for aipha acuvity. The presence of elevated alpha

concentrations suggests that uranium 1s probably 1n the groundwater (see Sectior 3.4).
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<-1203 Sewage Treatment Plant - The K-1203 Sewage Treatment Plant and two
adjacent sludge beds are a potentiél source of groundwater and soil contamination
from radionuclides, metals, and PCBs.

The original sewage treatment plant built in the 1940s probably received hazardous
substances in the past, prior to the implementation of environmental controls in the
1970s. This assumption is based, in part, on information avanlabiq from similar

production and sewage systems at the Portsmouth and Paducalt: Gaseous Diffusion

T

Plants.

o
EE
. DA

According to one former ORGDP empioyee mterweWed by tﬁefqﬁ)éy-ﬁém the Imhoff
tank had cracked concrete walls that allowed grodndwatu to leak in when the tank
was emptied for repairs. These cracks woyid have also been a likely route for

contamination to seep outinto the groundyvater "

In addition to the Imhoff tank and .cher ueatmem plant facilities, the adjacent sludge

e,
. ‘, e

piles and underground sewer systerr\may be 3 source of groundwater contamination.
The sanitary sewer system consxsts qf the treatment plant, nine lift stations, 4,400 linear
feet of force mains, and STQOO Imear feet of gravity mains. The existing sewage
treatment plant was builtin 1975 and’ has a capacity of 600,000 gpd (MMES, 1984). Part
of this system s macuve in ORGDP bulldmgs no longer in use.

At least: twO sludge drymg beds have been used at the Sewcaqe Treatment Plant (east
and west K- 1?.03 Sand 6, respectively). No analytical data are available for thxs sludge.
At the two other gasﬂous diffusion plants, the Survey team found that the sewage

. _treatment plant sludge was contaminated with uranium and PCBs.

<-'410 Neutralization Pit - The K-1410 Neutralization Pit 1s a potential source of

groundwater contamination from radionuclides, acids and metals.

The <-1410 Neutralization Pit 1s across Poplar Road from the K-1410 Plating Facility,
approximately 600 feet west of the K-25 Building and adjacent to Poplar Creek. The
wostone pit 15 outside a security fence that surrounds ORGDP. The X-1410

Neutralization Pit area consists of five separate components:



) "he pipe leading from the K-1410 Building to the concrete pit;

() the pipe teading from the concrete pit to the limestone pit;
. concrete neutralization pit;

. limestone pit; and

] the weir from the limestone pit to the creek.

In 1945, the K- 1‘410 Butlding was used for the storage of clean trapping material
(alumina, carbon, sodium fluoride). An area of the K-1410 Building wa‘s also used for
dumping spent traps and refilling them with clean trapping maten&% Most of the spent
material contuining low-level radicactive uranium was stored n the KZS Building
vaults for subsequent recovery. A uranium decontammat‘on and deanlng facmty was
operated n the K-1410 Building from the late 1940s um]r tﬂe K-3820 Chemical
Operations F-acmty was built and placed into cperatron in" the mid-1950s, The
decontamination and cleaning solutions from Bu:lqu K 1410 were transported to K-
131 for recovery 1f economic recovery cntena wére ‘met; otherwuse the solutions were
discharged into Poplor Creek. Durmg thlS txme, th‘é dl;charge pipe ran underground
until 1t exited from the bank of the creek the dxscharge pipe then emptied into the
creek or onto the bank near the wa‘cer S. edge Dnscharge pipes were elevated above the
ground or water surface wnth the effluent sptl!mg into the stream or onto the bank. An
interim period existed from the tnme the K-1420 Building was completed (1953-1954),
and the K-1410 Buntdmg began pJatmg operations in 1963. During this interim period,
the K-1410 facmty contmued serwcmg cascade chemical tanks and vacuum pumps and

cleaning and decontammatmg equapment parts.

n 7963,,th’e-.kkid?.O‘J_P!'éting Facility and Neutralization Pit were in operation. The K-
1410 fécﬁity was-modified as an electroplating facility. The modifications included
excavafing a git on the bank of Poplar Creek and filling it with limestone. This pit was
bunt ‘o handle neutralization of the discharges from the plating operations. An

underground pipeline from the K-1410 facility, at the side of the bank above the pit,

was nstalled to discharge the plating effluents. Rip-rap lined the bank from the pit to

doprar Creex :filuents overflowed from the pit down the rip-rap into Poplar Creek.
In order to meet EPA requirements, a new neutralization facility was constructed and
placed in operation in 1975 The facility consisted of a 15,800-gallon concrete pit with

‘feed and mechanical mixing equipment and monitoring instruments. The concrete pit

was upgradient of the original imestone pit with the effluent from the concrete pit
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discharging into the original enpeline and exiting at the limestone pit. The neutralized
d|schar§e into Poplar Creek was permitted under the NPDES regulations.

In 1979, the needs of the ORGDP improvemer:t and upgrading program (CIP/CUP) had
been met, and the K-1410 Plating Facility and Neutralization Pit were shut down. The
K-1410 Building, the neutralization pit, and the original limestone piIt are now
abandoned.

Botn pits at K-1410 received many of the same waste streams. The orxqmal limestone
pit and the K-1410 Concrete Neutralization Pit were built in senesa decade apart (1963
and 1975, respectively). Chemicals used in the plating operat:ons mcluded alkalme
cleaners (various trade names; no specmc chemical names are avmfabre)

" "., .‘

“‘

ORGDP conducted degreasing operations in the K mToﬁmldmg from 1946-1963 using
a commercial degreasing unit that mcluded a recovery Stl” ,The degreaser was required
to clean pumps that used a heavy oil, neferreﬁ toa{ "MFL 0il, as a lubricant. Initially,
carbon tetrachloride may have beeh used. as the degreasing agent, but
trichloroethylene was later used There s no ewdence that the degreasing agents were
discharged into the neutraJ zatuon p't after use The bulk of the degreasing operations
with organic degreasers was hand#ed in K 1401 after X-1410 became an electroplatmg
facility. From 1963 until 1979; d"egreasmg was conducted in the K-1410 Building using
Inorganic degreaslng agents such as detergents and speclally formulated alkali and acid
dips that conwmed trace amounts of orgamc degreasers.

ORGOP comp|oted' an RFI plan for the K-1410 Neutralization Pit in September 1987
‘(MMES r987g)

i<-'420~.,'Uramum Recovery and Decontamination Facility - The K-1420 Building and
associated facilities are potential sources of soil and groundwater contamination from
_rag:onuclides, metals, acids and solvents. The K-1420 WAG s located within the ORGDP
petween tne Northeast Patrol Road ard 15th Street. The K.1420 WAG consists ¢f three

components:
K-1420 Process Lines - north and south process drains (outside Building K-1420

down to the X-1407-8 Holding Pond)
K-1420 Oif Storage Yard
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<-'421 Incinerator.

The K-1420 Chemical Operations Building was constructed and began operation during
1953-54 The building initially contained the following facilities:

Furnace stand for converter conditioning and recovery;
Mercury recovery;

MFL oil reclaiming;

Classified parts disassembly and cleaning; o

Cascade and feed plant equipment cleaning and decontamma‘txon (includes

compressors, converter parts, valves, pqpmg,UFs cylmdqrs)

Uranium recovery; 5.'.",-'

’

h

Aluminum leaching (removal of uranium from'the trappmg medna) and
Laboratory. ' -
Plating facilities were installed in the mld 19505 Both e!ectroplatmg and electroless
plating processes were used. Nesther pr@cess employed ¢yanide; however, cyanide may
have been used in deveIOpment work performed in the laboratory. The Operanons in
the K-1420 Building are also dcscuqsed Ln Secuon 4.1,

A converter bundle cleaning a‘nd‘barr"ré'r removal facility was installed in the early 1970s
to handle the coﬁveners bemg reﬁlaced in the CIP. This facility was shut down with the

completion of tﬁe CIPm 981‘

'

An .oNrrecla'm'a't]:or'_\.q'rdiect was started in early 1983, Uranium-contaminated waste oil

,wegs‘tre:at'ed wi‘t‘h,q'\'.smobme and was centrifuged. The resulting uranium-bearing sludge

Naéihfinerét'ed at the K-1421 Incinerator until the in¢inerator was shut down; the

" qludge-is.now stored. The oil concentrate supernatant from the centrifuge separation

orocss, Ath iess than 200 ppm uranium, is currently sent to K-1435 for storage before

\ne.~vrat.on The K:1420 annex was added to the east end of Building K-1420 1n the

zarly '37Cs. The annex was used by maintenance personnel to disassembie ctassified

cor/erer parts oeing removed from the cascade 'n the CIP
The <-1421 Incinerator was used from the beginning of K-1420 operations. The

neinerator consisted of a orick pit and stack used to burn contami.ated paper gloves,

shoes, oil sludges, etc The or'ginal incinerator was then modified \n the late 1960s with

4-150Q



‘shipped to various government agen(ms

a secondary burner and a higher stack. Operation continued unul 1982 when the
ncinerator was modified in order to meet EPA standards. It was shut down in 1986 due

to emissions 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
1960s and 1970s, operations in the K-1420 Mercury Recovery Room included cleaning

used mercury and recovering mercury from mercury-bearing wastes with a distillation
process, v LT

A triple distillation process consisting of three stills m senes was uséd for the
purification of elemental mercury. In each of the dlStlH&tIOﬂ umts the mercury was
vaporized and condensed. In the third unit, the merqury was condensed into a recovery
bottle and water decanted si> that only ultrap,ure mercury (99 94- percent) remained in .
the recovery bottle. At the onset of the operatton glass recovery bottles abie to hold 8
pounds of mercury were used. The glass bomes were Iater replaced with plastic botties
holding 6 to 8 pounds of mercury, These botties were packaged in special crates and

S S
Since mercury recovery was the pnnapal objective, measures were taken to prevent
spills. Mercury- contammated Wastes and used mercury were washed with nitric acid in
a25-5.0- gal!on v:ontamer m.the smk The sink contained a standpipe that prevented
materials ;rom entefmq tt‘\e dram at the sink level. Washed solutions were then
transferred ta the dlstnlratnon units. Spills associated with the distillation units were

conramed m a cufbed area beneath these stills. A floor drain 1n the center of the

,m,ercury, recove:y room was raised from the floor level, preventing most spills from

eritering the-drain line.

a change in the allowable concentration limits for airborne mercury under the National

zrission Standards for Hazardous Air Pollutants (NESHAPR) required upgrading of the

merc.ry recovery room's ventilation system. The ORGDP management decided not to
renovate the exhaust system, and the mercury recovery operarion was shut down in the
early 1980s. The room sull contains the ventilation hoods, distillation equipment, and
other equipment associated with the recovery process. Presently, mercury-bearing
wastes and used mercury are sent to the mercury recovery room to be packaged in

appropriate containers (see Section 4 1.1 2),
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The efflueﬁt from the room’s drain lines discharged into the K-1407-8 Hoiding Pond.
Leak testing in 1987 revealed extensive leakage from the south and north side process
dgrain (Goldsmith et al,, 1988) of K-1420. Several other underground drainage iines
‘eading from K-1420 to the K-1407-8 Holding Pond may also be leaking, or have leaked.

Despite measures to contain mercury inside the room, mercury was found in the center

floor drain when the line was accidentally punctured. To immobilize zhe mercury, the

line was grouted ‘and capped..vnere the line exits the K-1420 Budd-mg and the floor .

drainin the mercury recovery room was sealed. : R -

During operations at the mercury recovery room, the cohE‘eré ‘?{'dbé'lexcept for the
curbed area beneath the distiilation units) was* parnted wuth an oil base paint.
However, the painting was primarily for aesthenc reasans 'and ot for the purpose of
providing a seal to prevent movement of mercury thre;}gh the floor to the ground
surface underneath the building. e e

. DA L ;)
[ LTy T

K-1401 Degreaser Tanks/Acid !.‘me“i' \‘FheKMO 1"'t';nk5 and lines are a potential source
of groundwater contamingp&n f}pm.gic‘i'ajs'a'na'radionuc!ides.

The K-1401 Acid Lme is loca;iée'w‘tﬁri; the ORGDP on the east side of Building K-1401
between Avenue D and Aven.ue F The 10-inch acid line, constructed of vitrified clay
pipe, is approxnmately 4 500 feet n length, and runs from the southeast end of the
building. toward 1he K 7407 B Holding Pond. There are three components related to
the appurtenancesat "che K-1401 Building:

() ',"a'cid,--"aﬂkali, and degreaser tanks with respective process drain lines inside

Spaldmg K-1401;
° A progess drain line beginning at the southeast end of Building K-1401 (another

ne r:es this ine to the northeast corner) and extending to the K-1407-B Holding

2ond; ard

L a process drain line runmng from 8uilding K-1301 to i1ts intersection with the K-
1401 Acia Line. \
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The process drain lines connecting K-1401 to the K:1407-8 Pond are connected to two

sumps at the northeast and southeast corners of K-1401 which drain a floor trenc‘h that
runs the perimeterl of K-1401. Depleted rleaning solutions and rinsewater were

‘dumped' on the floor of K-1401 and allowed to flow into this floor trench leading to
the process drain lines. Spills from the drum and tank storage of acid and

trichloroethane at X-1404 form another effluent to these drain lines (Goldsmith et al.,

1988).

The K-1401 Maintenance Facility has been Qsed for various cleaniﬂg 6p‘érations The
cleaning solutions discharged through the acid line and flowed: tuthe neutrahzatlon pit
at the K-1407-8 Holding Pond. The process drain line was dsed pnmanly fo transfer

organic and inorganic degreasing liquids to the K- 1407 A Neutrakzatlon-Ptt or K-1407-8 .
Holding Pond. The acid line leaked and was pamallyrbplacad in 19?5 The bell jointsin
the process line were packed with lead, rope,. and tar. &nd sea}ed over with concrete.

The pipe ran through a limestone-filled trench w:th d:atom‘aceous earth packed around
the pipe. Subsequent leaks occurred due "to thq ac;td seeping out the joints and
corroding the limestone. The K- 1401 dram Ime, wh|ch ranges from 4 to 15 feet below
grade, was slip-lined in 1982 wwth \a to-mch polyethylene sleeve from the K-1401

Building to the manhole west of th.e K 1407 A Neutralization Pit. In 1988 EPA required
the acid line to be shut down and double-contamed or replaced prior to reuse.

Degreasing operanons in Butldmg K'1401 may remain shut down and the acid line
abandoned. .

Prior to" 1977 &‘1301 hbused a nitrogen production facility that dlscharged spent
causnc solutlom darectly to the K-1407-8 Holding Pond. 'n 1977, the process drain lines
WIre reptped 10 flow to the K-1407-A Neutralization Pit. All the other nonprocess drain
~lines’ ‘Q.K 1301' were tied to either the sanitary or storm sewers. In 1978 or 1979 the K-

" 1301 facjlity was shut down.

ORGDP corripleted an RFl plan for the K-1401 Degreaser Tanks/Acid Line in November
‘987 (MMES, '1987h).

K-1515 Land Treatment - The K-1515 Water Treatment Plant sludge beds may be a
potential source of groundwater or sail contamination. The K-1515 Land Treatment
Urnit is south 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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aporoximately 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 believes that trace quantit es
of radioactive materials may also be present'm the sludge. The trace amounts of
radioactivity 1n the untreated water from the Clinch River are concentrated in the
sludge in the bottom of the K-1515 Lagoon. Neither the quantity nor concentration of
radioactive matei.al has been.determined. In addition, because of the nistorical
discharge of effluents from the X-10 ORNL into White Qak Creek, wbr‘ch“eads to the
Clinch River (DOE, 1988), contaminants such as heavy metats anq rad|onuclldes
discharged into the Clinch River from ORNL may have been pumped mta the water
supply for ORGDP at K-1513 and settied out in the siudge and depqslted in the K-1515

land treatment area. It is unlikely that mercury contammatldn’from zhe Y-12 plant

discharges into the East Fork of Poplar Creek (Case, ?977) were pumped into the K-1520

water plant for ORGDP and concentrated mta the K 1515 studge because the intake
point i1s located on the Clinch River upstream of tt’S mnﬂuence with Poplar Creek.

« s
‘. “ﬂ '|
. ~ ' A »
Ly

The lagoon is approximately 2 acre& and w, used for settling aluminum sulfate -

particulates generated durmg the sqmtary water treatment process. The aluminum
sulfate is used as a coagulant 0 cemove §uspended solids from the treated water. The
sludge in the bottom of the Wagom cs not hazardous but is being evaluated because of
the trace amounts of hazardous chemzcals and radioactivity that are in the raw water
from the Cl: nch R’rver Samples coHected from the sludge indicate detectable quantities
of alpha and beta/gamma-emattmg materials in the sludge.. The trace quanuties of
radtoactrwty in the raw ‘water are removed during the treatment process and are
concentrated m the Iagoon sludge (Advanced Science, Inc., 1987).

<~?'SD'3"T:1‘eu£c;§Iization Pit - The K-1503 Neutralization Pit and associated facilities are
potemtsel-. sources of groundwater and surface-water contamination. The X-1503
Neutrai zaton Pit .5 located south of the K-1501 Steam Plant across the road near the

south zoal yard The K-1503 site includes:

o -re £-1303 Neutralization Pit
L the trench inside the X-1501 Building, and
L the ungerground lire that connects the pit and trench.
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ORGDP completed an RFI plan for the K-1503 Neutralization Pit in December 1987
(MMES, 1987i).

'n the mid-1940s, a pit was excavated (15 feet by 18 feet by 8 feet with an estimated
capacity of 16,000 gallons) south of the K-1501 Steam Plant to receive sludge generated
from the chemical water softeniry process carried out in the steam plant. In 1973, a
synthetic zeolite water softening process was installed in the K-1501 Steam Plant; the
pit was upgraded, lined, and put into operation as a neutralization plt" Hence, the pit
was unlined f aimost 30 vears, from approximately 1945 to 1973 The hydrogen

zeolite softening process results in the formation of carbome, sunfuhc -nitric, and

’
. -‘-

hydrochloric acids. O

Both brine and acidic regene ation solutions were dsaharged from the K-1501 Steam
Plant into a concrete-lined floor trench and from there wete scnt via an underground
lire to be neutralized in the K-1503 pit Aftcr neutrahzat:on the solutions were
discharged to a nearby catch basin that drumed 10 the K-1407-8 Pond (see Section
4523.19g). The pipe from the p|t zo the xtorm drann is now capped at its exit from the
pit. in 1979 the unit was modlfned 50 that the solutlons were routed from the K-1503 pit
via an aboveground pipe to the K !40‘7 A Neutrahzatlon Facility. No neutralization has
occurred at the K-1503 p(t smce thns moduflcatnon In 1987, the K-1503 unit began
routing K-1501 discharge smutnqn; to'the Central Neutralization Facility.

€

in 1987, ORGD(’ peri‘bf‘med'lﬁék tests on the components of the K-1503 site. These tests
indicated extensive leakage from the trench inside the Steam Plant and the line

netween tha trench and the neutralization pit. The damaged floor around the trench

was stabrhzed by backfullmg with concrete. In order to bypass the leaking underground

me "ah abevéground line was installed to route the solution from the steam plant to

 thex:15p3pit.

“ne waste stream contains calcium and magnesium chioride and sulfuric acid solutions

~rapHof ' rodand s considered to be a nazardous waste due to corrosivity (D002,

30 CFR 261 22) (Golasmith et al., '988). The current operation of the K-1503 facility s
aiscussed N Secton 4 1 According to the RF! plan for K-1503 (MMES, 19871), the
untreated effluents ‘rom K-1501 contained trace levels of metals (maximum 14 ppb
chromium and 23 ppb nickel), but an extremely low pH (0.8). No organics were believed

o pe discharged from - 1501
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Oischarges from the K-1503 Pit now go to the K-1407-A Pit and are routed to the X-
1407-€ and F ponds. These ponds are located between the K-1407-A Pit and the K-1407-
B8 Pond. The additional hydraulic head from the K-1407-E and F ponds may nelp

accelerate the movement of contaminants from the K-1407-8 area.

The threat to surface water from K-1503 is indirect. According to general
hydrogeolcgical studies (Kuhimeier et al., 1986a), the groundwater taﬁde slopes to the
northwest and discharges to the K-1700 stream (Mitchell Branch), Contammams from
K-1503 could leach through the soil and enter K-1700. Because K- TSOB is located
upgradient of the K-1407-8 Pond, acidic !eachate could reach fhe aontammated K-1407-
B area and mobilize metals and other contammants that mcgﬁr othe?wnse form an
insoluble species in the soil.
The K-901 Sanitary Disposal Area - The K- §01 'Sanrtat_y Dtsposal Area” (Lonnie's
Landfill) may be a source of groundwater ccntamuhaupn No information is available
on the type of contaminants that may be m thelandﬂil

-\. .’

The Survey team |dermf|ed the 901 1ahdf|ll as a resuit of reviewing ORGDP records,
including the standard ' Request for Dvsposal of Waste Materials and Equipment" form
(UNC-12463) used by ORGDP sm(:e May 1978. This form included checkoff boxes for 12
specific dlsposal areas mcludmg thn K-301 landfill and the K-901-A Lagoon (hence,
these areas could notbe rmstaken for each other). In addition, the K-901 landfill was
labeled on a so:l samphng map from November 12, 1974 (Drawing No. S-<T-K100:
M3808311 E 74)

Bas.e’d_b'n' ‘&éU‘rsory review of aerial photographs by the Survey team, the K-901 landfill
began-u'jse between 1968 and 1974. A 968 photograph (PH-68 1647) does not appear
‘0 srow any evidence of clearing in the area at the tme. A 1974 photograph (PH-74

1358), ~owever, clearly illustrates some landfilling in the area.

Accordirg to interviews with ORGOP personnel, the K-301 Landfill was used primarily
for disposal of demoiition debris and construction rubble. 3ut, because K-901 was used
during a period before the mposition of environmental controls on solid waste

disposal, 1t1s possiple that hazardous substances may aiso have been disposed of 'n the
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ardfill.  During the Survey, only concrete blocks, rebar, and lumber were found
orotruding from the bank of the landfill.

A small stream runs alongside the landfill, leading to the K-901-A lagoon. This stream
w~as lired with sand-like material that apparently resulted from the discharge of cooling
tower blowdown, based on a cbmpanson with the sandy sludge in the X-301-A lagoon
and on Survey team interviews with ORGDP personnel.

K-1070-S (South of K-1070-F) - The K-1070-5 area south of the K-1Q70-F Oid Contractors
Burial Ground (see Section 4.5.2.3.1.m) may be a source of grour)gyvate}"c’orﬁ.tqm\nanon.

.‘ "
e,
.

Little information is available om this K-1070-S area exc.gpt from urlarphbtographs and
interviews with ORGDP emp\oyees A photograph frdm 1944 (K/PH 77-4570) shows an
area of approximately 16 acres cleared of veq!tatlon, thh two dirt mounds on the
eastern side running north-south. The darx mounds may bn the result of an adjacent
trench, and are approximately 350 feet Lnﬁg cnd tqrend It is unclear from the
photographs whether or not' there as a trench next to the dirt piles, In the northwest
corner of this cleared area s a small ova'l shaped road with three roads running across it.
A pond is located on the western edge of the clearing across from the dirt piles and
south of the oval road. Thls water appears to be more permanent than a large
ephemeral pudd!e of standmg mter because the roads have been built around it.
South of the pond separated ftom the westarn edge of trees only by a dirt road was a
disturbed area that appears 1o be a rubble pile or a small landfill. The entire cleared
area 13 sauth of the c,able crossing connecting the original K-25 process building with
the. powerhouse,‘whereas the K-1070-F Old Contractors Burial Ground s located
sagmfxcapﬂy north of this road crossing.  Another aerial photograph taken in 1967
snows.{he K-1070-S area completely overgrown with trees and vegetation. The use of
-re area, the years between 1945 and 1967, when use of the K-1070-S area ceased, is

-0t cear without a more thorough analysis of aerial photographs.

Accora ng 0 ORGDP personnel, there 1s no clear information on what the X-1070-S area
~as used ‘or, and what, f anything, was buried there. Some ORGDP personnel recalled
snat the J A .ones Construction Company used the area for staging and storing
equipment, out other ORGDP opersonrel believed that the JA. ,ones area was
elsewhere. During construction of K-25 in the 1940s, a smail bridge crossed Poplar

Creek where the suoply cables were placed. This bridge may nave proviged access ‘or



corsiruction venicles to the job site from K-1070-S. The road, located on the otrer s.ge
of 2oplar Creek from the cleared area and abutting the creek whe.: the oridge was

ocated atthe cable crossing, 1s named “"Contractors Road. "

“he X-732, X-762, X-792, énd K-709 Switchyards - The K-732, K-762, X-792, and K-709

Switchyards may be sources of groundwater or soil contamination from PCBs and
mineral oil.

The K-732, K-762, and K-792 Switchyards are located near and servad thé K-27/29, K-31
and K-33 process buildings, respectively. The K-709 swutchyard .containing
approximately 700 transformers, was located rortheast of the powerh0use 8nd began
operatxon n 1944/5 (Newton, 1977). It was shut down and d4sassembl.e,d in 1964, after
operatmg for almost 20 years. Most of the recent ‘documentatian and, hence, this
subsectlon focuses on K-732, K-762, and K- 792 “The K: 732 swctchyards began operation
In the late-1940s, while the K-762 and X- 792 Swutchyards began operation in the early
1950s. All the switchyards have operated formore'than 20 years during a period when

PCBs were in widespread use and no regulatory controls were imposed on spills and
leaks of PCBs, -

. S ,.
Ouring the Survey, o«l-stan'héd._gfavé‘; .ébtl,"c'oncrete, and transformers werc observed in
all the switchyards (except K'7d9 wh"rifh was disassembled and overgrown), suggesting
the occurrence df historical §p|l|s and 'eaks. ORGDP sampled nine (three in each
switchyara) wﬂ Iocatrons m the switchyards and found no evidence of PCB
contammatlon A Survey- team review of tre sampling locations revealed that the soil
samoies were‘taken a4t the periphery of the switchyards away from the PCB-filled

GQ_UIDF"‘G'\I where contammauon if present, would be expected.

Accoreirg to ORGDP personnel (Daiton, '988), leaks of 50 gallons or more were
M Tt mine switcryards prior to the impaosition of environmental regulations. Leaks
~C. I >7en pe -olerated unless there was a threat of equipment failure and
orsec.ens ~terr.oton of the orodguction orocess. During the oeriod petween '964
ara '972, -e‘erred ‘0 as he 'austerity period” oy ORGOP, -eaks were particularly

common oecause ‘urairg was uravai‘aple 1o replace 'eaky transformers.

The switchyards are underiain Dy a drairage system that -eads 10 an oIl skimmer A the

event of a significant ‘eak, oIl wouid be pooied into a skimmer sump where t couid be .



safely recovered. This system was constructed in the early 19805, hence, spills occurring
between 1940-1970 would not have been collected. A layer of rock 2 feet thick was laid
down In each swntchyard.. The rock may have retained a significant amount of the
contaminated oil before it reached the soil below. FoHowng a transformer (No. 103)
fallure 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 drain on the west side of the switch house vhich does not flow

into the K-897-K skimmer pit. ORGDP planned tc construct another oil,sump to remedy
this release route (Dalton, 1982). - B

e
\

A review of ORGDP files by the Survey team revealed numeers dotumented instances
of transformer leaks and spills in the switchyards. A complete catalogmg' of these leaks
was beyond the scope of the Survey, but the followmg sample ef wncident summaries
suggests that failure to investigate these records could resulrm “indetected releases of
contaminated material and a failure to fully account faf the inventory of released

il \

contaminants. R . '-1' ‘

A transformer contammg 15 qoo gauons of ol in the K-709 (K-25) sw'tchyard
near the powerhouse exploded ahd hurned onJuly 2, 1950 (Newton, 1977).

On August 5, 1951, albt"r;.hsjo'r'ri,w'er in the K-31 Switchyard exploded twice and
burned (Un‘i‘d'n Carbide Cor'p'i;ratlcn, Nuclear Division, 1951 Anthony, 1957). The
transfdr;ﬁef (No 20-5) contained approximately 93,300 pounds of ol
(apprommately 14 000 gallons). Because combustion of the oil in the ensuing fire
. was pfgb,at:qul.mcomplete, and the fire department was called immediately, a
'.‘s)qhufical‘ﬁt':;!?r‘wount of the oil probably soaked into the ground. No information
'v.‘vV.a‘s’faiia’llable on whether the o/l contained PCBs. PCBs were |n general use in
‘1"9'5% when the fire occurred. The fact that the o1l was able to burn does not

necessarily indicate an absence of PCBs.

Onjune 5, 1961, transformer 302 "tripped out of service” cracking a bushing and

allowing oil to leak (Haynes, 1961).

On September 10, 1982, transformer 103 in the K-732 switchyard (K-27) failed,
resulting in the loss of approximately 2,900 gallons of mineral oil. According to

the nvestigation report, "the sides were found bulged and an eight-.nch weld



~ear the top of the transformer tank had ruptured and was allowing mmefal ail
to spray out of the transformer. . no effort was made to recover the PCB.
contaminated all” (Dalton, 1982). Several days after the failure, an oil film was
observed on Poplér Creek. This release was traced to a storm drain. ORGODP
personnel performed two sets of analyses of the oil. The first test indicateg 70
ppm PCB, but the second test indicated 31 and 34 ppm PCB. A later "Unusual
Occurrence Report” (Thomas, 1982) indicated that the oil contained 35 ppm. A
similar faillure was reported in 1954 for a transformer in K-731. ._~"'.:
In addition to leaks and spills from transformers the oil pumphouses in the swnchyards
are apparent sources of soil cont,ammatlon and potent:al sources of grdundwater
contamination. During the Survey, extensive oll contammabon i and around the K-
794 pumphouse in the K-792 (K-33) switchyard was'ohserved The gravel, dirt, and
concrete outside K-792 were soaked with oil. Approxumately 6&) rusty drums of waste
mineral oil, two unidentified salvage drums,l.f‘our drums marked ‘trichioroethane”, 14
unmarked rusty full drums and 8 Iead acnd baxterlei we.re on the ground on the south
side of K-792. Several of the drums .were feakmg Insnde K-794, a floor pit on the north
and east sides of the building was ﬁlled wcth a Iayer of oil approximately 4 inches thick
floating on water On the west snde cﬂ( 7‘94 was a manhole containing oil and water.
K-710-8/C Former Treatment Plant Sludge Bed/Imhoff Tank - The K-710-8 Sludge Bed
and the K- 710 C'}mhoff Tank at t'he former sewage treatment plant at the otd K-710
Sewage Treatment Plant 4s a potentlal source of groundwater contamination from
radmnucndes metals and PCBs
Nao soemﬂc mformauon 1s available on the type of contamination at the old K-710
, Sewage Treatment Plant. The K-710 plant was used for almost 20 years from 1944 until
1964 wnen the powerhouse area was deactivated. The K-710 plant s located along the
Ciircr Ruver southwest of the powerplant. S8ecause of the widespread use of PCB-
contaminated transformer 0iis at the powerhouse (see Section 4 5 2.3.1 x), PCBs may be
'a contam.~ant i~ "re sludge. Other radioactive and hazardous chemicals are not likely
contamirants pecause most ORGDP industrial operations discharged to another sewage

plant.

According to a 1968 NPDES permit application (Long, 1968), the -710 plant was
designed for 20,000 gpd and operated 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 135,000 gpd is higher than
would be expected for only S0 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 5 guards who use the facilities at the powerhouse area. A
simple filter with chlorination is used and the K-710-8 Sludge Bed and K-710-C Imhaff
tank are not used now or expected to be used in the future.

K-1035 Acid Pit - The K-1035 Acid Pit is a potential source: af groundwater
contamination from radionuclides, metals, and acids. ‘ h

The K-1035 Acid Pit was apparently used for a sump in Lhe sewer d'scharge leading from
K-1035 where various plating acid dips and machine pberamns ha:(e occurred since the
1960s. The pit is not used now but previous Leaks ma.y have ehtered the surrounding
soil and groundwater. According to ORGOQP Drawlng Na 18413 (dated November 18,
1981), the K-1035 sump discharges to the outﬁf!s on. thq-southern side of ORGDP.

K-1024 Diluting Pit - The K 1024 D-.Iutmg P‘t may be a source of groundwater
contamination. No mformatton lS avaxfable on the exact nature of the potential
contaminants, but solvents and acuds were presumably used in the operation.

The K-1024 Bunld?ﬁgwas the inst;a‘ment shop until it was moved to the K-1035 Building -
in 1964, The K-1024" ﬂmldmg is located in the center of the "U" of the K-25 Building
complex: A 4-mch Dy,snpdn line leads from the west side of the K-1024 Building into the
dllutmg p‘t whtch Ieads to an 8-inch vitrified clay line discharging north out of the K-25

. U‘ (VOR‘,CgDP Drawmg No. CE-18407). There is no information on the exact nature and

ex'te'rrtfbf cortaminants discharged to this pit, or whether it leaks. But interviews with

. old-urmg' ORGDP personnel indicate that solvents were routinely used to clean

nstruments including "transmitters,” which had been connected on-line 1n the process

builaings and were therefore contaminated with uranium and other radionuclides.

Flannigan's Loop and Other Landfarming - Road oiling on Flannigan's Loop and other
roads in and around the ORGDP complex may be a source of seil and groundwater

contamination from PCBs, metals, and radionuclides.

A 4 ra
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Used oil was applied for dust control at ORGDP from the 1940s until the 1980s. No
information is available on exactly where or how much of what type of ol was applied,
but ORGOP personnel indicated to the Survey team that virtually all dirt roads
associated with the site were oiled depending on the traffic along the road and the
weather The Classified Burial Ground and Flannigan's Loop were the only areas
\dentified specifically in documents available to the Survey team (Christy, 1982).
Flannigan's L‘odp road is located across the QOak Ridge Turnpike from the south site
entrance, connécting the turnpike to Bear Creek Road over a low ndg,e% near the pistol
range. Oil disposal on Flannigan's Loop began in 1982 and contmueq untll the mid-
1980s (Mitchell, 1982a). In 1988, soil samples along Flanmgans Loop by ORGDP
indicated no elevated concentrations of contaminants. A. Wtde vamety of v&latile and
extractable orgamcs PCBs, metals, and radlonuchdes we:e aﬁalyzed but no
information was available about where the samptes Were taken (e.g., soil sample
location map). In June 1982, the waste il that was t,a.be d:sposed of on Flannigan's
Loop was analyzed for PCBs, chlorinated solvents, and tota‘t uJranium, which were found
to be below S ppm, 1 percent (10,000 ppm and ?Q ﬁbm fespectlvely (Mitchell, 1982b).

ORGOP arranged in August 197:8 .'tb hé'v‘é“a éﬁb-ga“on tank of noncontaminated
crankcase oil emptied by 3 comrqeraal comractor (Henderson, 1978). Approximately
4,200 gallons/year of oil were expecr.ed to be removed in this manner. B8ut, in October
1978, "recent analys:s of ORGDP waste ol accumulated at the vehicles garage indicated
the presence of énn.ched uramum (Mitchell, 1978), and hence the sale of the oil did
not ogcur m earty 1979 a"‘?nlter Waste Spreader” was purchased for land farming
waste futler S earth resul‘emg from lubricating oil reclamation (Bard, 1979; Stief, 1979).
It1s not ;Iear, wbere ;hls land farming operation of fuller’s earth occurred.

.

Althmﬂjh‘thére is no clear infarmation about the exact volume of used oil disposed of

o at ORGD_?, the amount appears to be under 50,000 gailons/year. According to a 1979

inventory, approximately 85 gpd of "oil contaminated with small guantities of

uranium ' and fuller’s earth containing ol were being generated (Mitchell, 1979). An

“additonal 54,900 gallons of used oil were already n storage. Presumably the

generation rate was significantly nigher in the 1950s and 1960s when the activity at-the

plant was greater

Borrow Fill Holes - Borrow fill holes around the ORGDP vicinity may be a source of

groundwater contamination. No nformation s avalladle on the exact types of
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potential contaminants. According to interviews of long-time ORGDP employees by the

Survey team, borrow pits from which fill material was obtained for ORGDP were used

for waste burial. No exactinformation was available on the nature of the wastes buried
in these pits, but because of the lack of controls over waste disposal prior to the 1980s, it
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).

IR}
[

o,

may be a source of groundwater contammatlon Potentual contammants are not
known due to the paucity of information. e

v

According to a 1945 aerial photograph (No. 88660), (hq s{ope Geadmg down to Poplar
Creek from the north end of the K-25 Buﬂqu was usedfor Wasrte disposal. Subsequent
photographs of this area in the late 19605 show the aret to be smoothly graded, and
the K-1025 Building was built there. But nmnfommbpn is available on how long tnis
area was used for waste d|sposal '

Trash Area North of Poplar Creek\and BTaar Road An area along Blair Road on the north
bank of Poplar Creek may be a wurce of groundwater contamination. Potential

contaminants are not known due to the paucity of infarmation.

¢ .

. According. to an ORGDP aenal photograph, this area was used for waste disposal in

1945 (phctograph No 88604 MED 257). No informationis available on the type of
waste dlsposed of there or how long before and after 1945 the area was used for

.‘d:sposal Subsequent photographs in the 1960 show the area to be free from debris.

. ;-.A

Old Sdpxhem Raillway Yard - The Old Southern Railway Yard may be a source of

 groundwater contamination from oil and diesel fuel spills. Aerial photographs and

‘nterviews with ORGDP personnel indicate that the Southern Railway Switchyard

iocated between Poplar Creek and the Oak Ridge Turnpike approximately 16 km
(1mi) southwest of the plant (on DOE land) was used for large-scale railroad
operations \n the 1940s and 1950s. Activities included maintenance, fueling, and
transfers. Fuel spills at such locations are common prior to the onset of environmental
requlations and higher fuel prices. An aerial photograph from 1944 (K/PH 77-4570)

snows extensive activity at the railyard.

>
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4524 Cateqory IV

1. Miscgllane0us spills reporting and cleanup. Miscellaneous spnlis (see below) of hazardous
substances are actual or potental sources of contamination of soil and groundwater, and no
program exists to dentify and remed‘y these spills. Failure to identify, report and clean up
these types of routine spills may rasult in undetected soil, and groundwater, and non-point
source runoff to surface water that cumulatively present a significant contamifation threat.

s

The following list of spill sites includes a limited compilation based on the ob's'é‘rvfa-t_lons of the

Survey team;

K-1420)1 421 stained asphalt/gravel; o
K-1303 oil-soaked asphalt/gravel/grass; o B
K-1098-D roads and grounds garage asphalt stams
K-794 leaking drums (K-33 swutchyard)stamectsml ';,
K-25 (303-10) oIl cooler drain tank Ql Ieakod pansfull and
K-1202/1420A tank and RR pu o«Iy secument

A comp]ete listing of all spill or"1é‘ak Idcaﬁqﬁs a't ORGDP 15 beyond the scope of the Survey.
Most of these areas are reiatively smaH (le's'; than 100 square feet) of soil or concrete that
appeared 1o be stamed or soaked thh an oily substance. The K-794 spill area is described as

part of Section 4.5 2 3 1.X. Anutherspnll areais described here as an example.
Two 15 OOO“gallon an tanks (K-1202) and a 30,000-gallon soivent tank (K-1420) are located
mmedxate«y morfh of 1.5“th Street, south of the K-14Q7-8 Holding Pond. A railroad track siding
s netween .,.ﬁese tdnks and 15th Street. According to Survey team interviews of ORGDP
. 'pe'r's‘qnnet ‘hese tanks were filled by train tankers brought in along this track. This track
‘ﬁtradd!es ar 8-foot-deep o1t covered with timpers. Qil stains were visible around the ol tanks,
rai roaq racks. and n the pit. The K-1420-A solvent tank was previously filled with acetone,
and an uraergroung ine runs to the K-1420 Building. The K-1202 tanks were filled with fuel
oill ana diesel ‘Lel The sediment .n the bottom of the pit was soaked witn oil. A drainage !ine

emptied out of the pit :n the northwest corner and appeared to run toward K-1407-8.

ORGDP does not have a program to systematically identify and remedy hazardous substance

spiils.  Currently, environmental department personrel are responsible for dentifying
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hazardous substance spills. Because of inability of a limited staff such as this to identify all spill
locations, many areas are not observed. NG educatronal program, or a component of an
existing program, exists at ORGDP to ensure that field technicians in all departments who
handle hazardous substances are aware of the need to report all spills and leaks of hazardous
substances. This broad-based level of reporting will not only ensure a more complete
coverage of ORGDP spills, but will provide a mechanism for reporting releases that are subject
to the reportable quantity provisions of CERCLA Section 103(b) (40 CFR 302).

“'-

Inadequate CERCLA 103(c) Notification. ORQ's and ORGDP's June 198" nouﬂcatnon to EPA

pursuant to CERCLA Section 103(¢c) appears to have failed to comply W|th the regulatory
requurements because it was incomplete and has not yet been fuILy cOrrected ‘ .

A compliant CERCLA notification would include mformatmn on au the Phase I sites, as well as
the SWMUs listed in the Part B permit application., These facnmes are not covered by the
limited exemptions and exclusions to the CERCLA notlflcatlon requirement (46 Fed. Req.
122144). The ‘purpose of this CERCLA noufncatxon reqmrqmem is to provide information on
notermal environmental and health probJ-ems aswcnated W|th facilities that treated, stored, or
disposed of hazardous substances, Inclusroq m t'tf‘i nctmcatnon does not constitute an implicit
judgment that a problem exlsts but rather that the potential for a problem exists. The
notification is the first stepin a process that sorts out which sites pose a threat and determines
the relative degree of that threat. ‘

ORGDP contractor; UCCND submltfed to the DOE/ORQ a completed 103(c) Notification form
in May 1981 (Mitcheﬂ 1981) rncludmg over a dozen sites. This submittal included some
significant sites such as the K-1407-8/C Ponds and the X-1070-CUD landfill, but excluded others
such as_the K- .1_070 -A 8uﬂa| Ground. Onjune 9, 1987, ORO submitted to DOE a comprehensive
103¢c) no'tificéil‘éan'flér all ORO facilities. For the ORGDP, ORO claimed an exemption under the
, 'é‘f&mc Eneréi’.A‘ct (Winé, 1981). Since 1981, ORGDP has submitted information to state or
?edgr'ét 'egulatory‘agenc‘fes on virtually every significant site where there has been a potential
héz’ardous substance release, except for the new sites dentified during the Survey. Those

areas for wnich aaditional notification may be appropriate :nclude:

K-901 Sanitary Disposal Area (Lonnie’s Landfill);
K-1070-S area south of K-1070-F;

- K-710-8/C Sludge Beds/Imhoff Tank;
K-1035 Acid Pit;

£
.

[o4]

w



K-1024 Diluting Pit;

Flannigan's Loop and road oiling areas,
Slope on north side of K-25;

Trash area along Poplar Creek; and

Southern Railway Yard.

Because the exact locations of the borrow areas have not yet been identified, these may be
inappropriate for notification.

In addition, the White Wing Scrap Yard should be.included in a DOE not:flcatlon to EPA or
TDHE. It is unclear whether this site has been included in any such notrﬂcatton rt was not
included in the original DOE/ORQ notification in 1981 (ng, 1981) lt |s now -béing managed
by ORNL (X-10). The White Wing Scrap Yard is located a‘t the west end ‘of East Fork Ridge
‘between State Highway 95 (White Wing Road) ana the Oak mdge Tumpuke This 20-acre site

has been used since the early 1950s for storing’ coqtammated matenals (equipment, tanks, and

trucks) from all three of the Oak Ridge plants (Y 12, ORGDP,,and ORNL). Addmon of new
waste was supposed to have ended in 1954 In 1971 some contaminated soils (6 000 cubic
yards) and equipment were removed bu{ iome 9crap metal, concrete, and other waste
remains on the site. Approxlmately 0 05&uund (‘25 grams) of plutonium-239 was estimated to
be on or in the material from ORNL that was stored on the site. No information is avaiiable on
the wastcs recerved from the other Oak Rldqe plants. In 1971, a radiation survey detected 0.8
to 6.0 mR/hr gamma exposure rate and O 5 t0 4.0 mR/hr exposure rate reported as cesium-137.
An aerial survey m 1974 mdrceted the presence of cesium-137 (estimated at 25 to 100
millicuries), thot(gm-,23.4; an‘cj.uranlum 235(EG&G, 1977).

Inadequate CfRCLA mvesthatlon Failure to carry out a more thorough CERCLA investigation

could result m u ndetected releases of hazardous substances.

The ,Qhedequac\/ of the CERCLA investigation presents a two-fold problem. First, entirel new
sites may oe aentified by performing a more thorough search of files, aerial photographs, old
blueprints ana ogbooks, and by performing nterviews with knowledgeable fong-time and

retired ORGDP empioyees. During the Survey, over a dozen additional potential CERCLA sites

were identified by the Survey team based on a iimited review of available information (see

Sections 4.5.2.3.1.v through ff). ORGDP personnel have begun this process.



The second concern about the inadequacy of the CERCLA investigation is the failure to obtain
accurate information about sites that have already been identified by ORGDP. For exampie, a
quick review of old "Request for Disposal" Forms revealed that cylinder disposal .n the
K-901-A lagoon continued until 1979 rather than ending in 1975 as stated in the RFl plan for
the site (see Section 4.5.2.3.1.¢). Failure to adequately account for the inventory of waste at a

site will hinder efforts to design an effective remedial action for the site.
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APPENDIX B
SITE-SPECIFIC SURVEY ACTIVITIES

8.1 Pre-Survey Preparation

The U.S. Department of Energy (DOE) Office of Environmental Audit, Assnstam Secretary for
Environment, Safety and Health, selected a Survey team for the QOak Ridge Gaseaus E)lffuslon Plant
(ORGDP) in June 1986 Mr. Lawrence A. Weiner was designated the DOE Team Le‘adgr, with Ms.

Specialty
Air Sl LLc:tseph Crist
Surface Water Yoséph Boros
Waste Managgment"‘-:"«.“ “¥Ralph Basinski

Inactive'Waste Sites .~ |James Werner

Hydrogeology Douglas Detman
:R_.é‘cﬁ;ﬁﬁh B | Mark Francis*
QAlTvxl,a Charles Caruso

o +.NYS Coordinator

Survey team 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, to gain familiarity with key DOE and site personnel. They toured the facility
and completed a cursory review of the docurnents assembled in response to an information request

submitted on December 23, 1987. The 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 ORO and ORGDP as‘well as representatives from the Tennessee Department
of Health and Environment and the U.S. Environmental Protection Agency (EPA) - Region |V. The
purpose of this meeting was to review environmental issues of concern to the agency and local
government and explain the scope of the Survey. |

The Survey team carefully reviewed the ihformation received during the pre- Survey visit and

approach to the Survey for each of the techmcai disciplines and mc!udes a propcﬁld schedule for the -
on-site activities. A Health and Safety Plan was also prepared for use by the Survey team.,‘ “

B.2 On-Site Activities R R

The on-site phase of the Survey was conducted during the penod of Murch 14-1hrough 25,1988. The
opening meeting was held on March 14, 1988, at ORGDP and was, attended by representatives from
DOE Headquarters, ORO, ORGDP, NUS Corporation, anci}CP”bemsatmn Discussions during this

meeting primarily concerned the purpose of the.Survay; |ogisms at ORGDP, and an introduction of
the key personnel involved in the Survey.

'. ‘\. . .
. B TN . oo
‘. Tt M

. oML Ty
o .

‘During the Survey, team members re'vi"ewe‘& "pe‘c"tinent file documents including permits and
applications, background studles. engmeermg drawmgs accident reports, and chemical releases and
spills, as well as various operatmg logbooks The production process was thoroughly analyzed to
identify existing and potentual pqliqtants Site operations and monitoring procedures were
observed, where possat‘de Exten.swé ‘interviews were held with ORGDP personnel concerning
environmental controls, opera.nons, monitoring and analysis, regulatory permits, waste
management, ahd hazardous substances management. '

The Survey team members met daily to report observations, discuss findings, and evaluate progress.
These meetmgs were also useful for planning schedule changes, if required, to meet the overall
objectives of the Survey.

A site closeout briefing was held on March 25, 1988, at which the DOE Assistant Team 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 sampling and Analysis
The Idaho National Engineering Laboratory (INEL) will conduct the sampling and analysis (S&A)

phase of the Survey. INEL will determine sampling and analysis logistics, costs, and schedules. The
INEL S&A program includes a quality assurance (QA) plan, as well as a health and safety plan.

B.4 Report Preparation

K
ik
i

The Environmental Survey Preliminary Report for the ORGDP site will be prepared DOE review.

<

The preliminary findings are subject to modification based on comments:from the:Oak Ridge

4 iyt

Its of the Sampling
-Sirvey Summary
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TABLE B.1

DOE ENVIRONMENTAL SURVEY MEETING WITH EPA-REGION |V
AND TENNESSEE DEPARTMENT OF HEALTH AND ENVIRONMENT
FEBRUARY 11, 1988

Susan Barisas

DOE/Washington, D.C.

Organization

Larry Weiner DOE/Washington, D.C. _,
). K. Alexander DOE/ORO o
Ralph Basinski NUS/Pittsburgh, PA
John Shoemaker ORGDP ’ "
Tommy Bowers ORGDP

Larry Long ORGDP <,

Arthur Linton EPA/ Regf“"*w_

David Hopkins

sPAfRegionly,

Gay Hasbarger

TOHE .. "

Steve Goodpasture

T
.

Bobby Davis

_Joramp.
Jrg?a'élm '

v
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) ENVIRONMENTAL SURVEY PLAN
OAK RIDGE GASEOUS DIFFUSION PLANT

MARCH 14 - 25, 1988

0AK RIDGE, TENNESSEE

1.  INTRODUCTION o

The Oak Ridge Gaseous Diffusion Plant (ORGDP) Survey is part.gf the larger
Department of Energy (DOE)-wide Environmental Survey éffort afmrounced by
Secretary John S. Herrington on September 18, 1985..” Thé& purpose of this
effort is to identify, via "no fault" baseline Surveys,- existing .environmental
problems and areas of environmental risk at DOE faciliti#s, and to rank them
on a DOE-wide basis. This ranking will enab¥e- DQE to.'more effectively
establish priorities for addressing‘envfronment&Fnqublgmi and allocate the
resources necessary to correct these probfams. ~Because the Survey 1s “no
fault" and is not an "audit," it is not designed. to fdentify specific isolated
incidents of noncompliance, or to analyze &nvirammental management practices.
Such incidents and/or management practices will, however, be used in the
Survey as a means of identifying existinmg and potential environmental
problems. ‘ YL T e

The ORGDP Survey will be coﬁﬁﬁd;e&f{hmiébordance with the protocols and
procedures contained in the-Augu5t;51987}“Environmenta1 Survey Manual.
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2.0 SURVEY IHPLEHENTATION

The Environmental Survey of ORGDP will be managed by the Team Leader, Larry
Weiner and the Assistant Team lLeader, Susan Barisas from the Office of
Environmental Audit (0EV). Mr. Jake Alexander will serve as the Dak Ridge
Operations Office (ORO) representative on the Environmental Survey team.
Technical support is providéd by NUS Corporation and ICF personnel as follows:

Joseph Crist Air/TSCA (Toxic Materials)
Ooug Detman Soi1/Hydrogeology
Joseph Boros Surface Water/Drinking Water
Ralph Basinski RCRA (Solid, Hazardous, and Radioactive Wastes)
Charles Caruso QA/TSCA
Mark Francis NUS Coordinator/Radiation .
James Werner (ICF) CERCLA (Inactive Sites) o}
2.1 Pre-Survey Activities *"nﬁf 5,

1. ,.

Pre-Survey activities began early in December 1987, when Survey team members
submitted requests for information to the Team Leader for' materials needed to
prepare for the Survey. This was followed by a December: 23,1587, memorandum
from Lawrence A. Weiner (OEV) to Wayne Hibd.tt& -(OROY-#nd ORGDP (via ORO)
announcing the pre-Survey site visit and.’ reqhes ihg Survey-related
information. ”“% ; ; o

The pre-Survey site visit, February Iv'und;lh. 1988, was conducted by Mr,
Weiner, Ms. Barisas, and Messrs Basins and Werner. The purpose of the
visit was to become familiar with the site, identify potential areas of
concern for the purpose of the Survey, review documents collected by ORGDP and
identify documents not yet collected, neet with reqgulatory agency personnel
and coordinate plans for the" ubcoming Survey with ORGDP and ORO personnel,
Idaho National Engineering. Laboéhtovies (INEL) will conduct the sampling and
analysis portion of the Survey, € -required. During the pre-Survey visit the
team also met with representatives-6f the Tennessee Department of Health and
Environment, and Region [V of USEFA Team representatives toured the facility
and reviewed documenﬁs assemb1ed in response to the information request
memorandum, 1dentffy1ng these- ‘documents not yet provided. The documents were
transferred to NUS in Pi{ttsburgh during February for use by team members
during the plannfng phase 0f the Survey. The additional information requested
during the. pre-Survey. visit was received in late February. This Survey plan
is based om--information available to team members as of March 1, 1988,

2.2 On-Stte-Activities and Survey Reports

The on-site portion of the Environmental Survey will be conducted from March
14-25, 1988. Tentative agendas for each of the Survey team members are
provided as attachments. It is expected that modifications to these agendas
will be made as appropriate to minimize disruption of site activities, and to
enhancé Survey efficiency and effectiveness. All modifications to agendas
will be coordinated with site personnel designated as Survey contacts.
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The on-site activities of the Survey team will consist of discussions with,
among others, environmental, safety, operations, waste management, purchas1nq.
and warehousing personnel; a review of files and documents (including
classified documents, 1f any) unavailable prior to the on-site portion of the
Survey; and process-specific and area-specific tours of the facility,

The Preliminary Report for the ORGDP Survey will be prepared from 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 enviqumen?a1 risk will also be gathering information
from which they will wr1te ane ﬂo??owing sections of the Preliminary Report:

) Background Enviroame(ta? Information
) General Description of Pollution Sources and Contro]s
(] Environmental Monitoring Program

A closeout briefing will be conducted on Friday, March 25, €o'descr1be the
preliminary findings of the Survey team. A copy of the. cJoseout notes will be
left with ORO and ORGDP. A Preliminary Report of the ORGbP Surey will be
prepared within 2 to 3 months from the conclusfom of the Survey. The
Preliminary Report will be sent to ORO and ORGDP for review add ‘comment. The
report will also be sent to several congressiona1 commfttees and the U.S,
Environmental Protection Agency. _

Approximately 3 months after the results are avai1ab]e from the sampling and
analyses (S8A) portion of the Survey, 4" anyk.(disCussed below) an Interim
Report will be prepared by the Sprvey. ‘team...» The Interim Report will
incorporate comments to the Prelimindwy Rebart and data from S8A results (if
any). The Interim Report will be made ava11ahre to the public, upon request.
Upon completion of the Environmeqﬁal Survey effort, a Summary Report will be
prepared and will contain ‘3. DOE~wide }ist of environmental problems. The
report will be used as an-. 1nf0rmat1on base for the ranking of DOEs
environmental prob1ems

2.3 Sampling and Analzsis

Because of the extensive eqv#ronmental monitoring program conducted at the COak
Ridge Reservatfon1 of which ORGDP is a part, the need for Survey-related
sampling and. anaTyxis ts-not anticipated. However, if Survey-related sampling
is necessary; Idahe’ *Mtiona1 Engineering Laboratory (INEL) will provide the
field samp11ng,and analyt1ca1 support.
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3.0 AIR
3.1 Issue Identification

The air-reiated Survey activities will involve an assessment of the air

emissions at the site, the administrative and emission controls applied to the
sources, and the ambient air monitoring systems. The emphasis of the Survey
will be on operational and procedural practices associated with the emission
sources and the emission control equipment, as well as fugitive emission
sources, both within and outside the buildings, and mitigative procedures
applied to fugitive emission sources including recently shut down facilities.
Close l1iaison will be maintained with the radiation team member because of the
importance of air-rad issues. Close 1iaison will also be maintained with the
QA/TSCA team member because of the interaction of severa) TSCA regulations and
air regulations. Facility visits will be coordinated thvaugh the ORGDP
Environmental Management Department. e

The general approach to the Survey will include a rew#ew of existinq atr
permits, pending applications, and standard operat1n9.proc2dures. Processes
and control equipment will be inspected for complkﬁnce mith DOE ALARA
requirements for radionuclide emissions., The .Suryey wil) also review the
nonradiological air contaminants from the difﬁérent buitdings at the site,
evaluate any existing controls applied to the afe:, emﬂssdons. and assess the
need for additional monitoring or emission" contro?s ‘to ¢haracterize or reduce
the environmental consequences of the emissio Th1$ review will include the
TSCA incinerator. : ‘*

]
..

The ambient air monitoring system w111 he evaluated to assess the adequacy of
the existing monitoring program tg character{Ze environmental impacts of the
air emissions from the facility.. The act*v1ties involvad in this part of the
Survey will include the inspectien. af tﬂe ambient afr quality samplers, the
meterological tower, a review. of documentation applicable to the ambient afr
data acquisition, and an evaiuatfon of the processing procedures used to
assure the accuracy of the data:

Areas of particular, 1nterest w111 include emissions of the criteria pollutants
(e.g., sulfur oxides. nitrngnn oxides, hydrocarbons, carbon monoxide and lead)
as well as regulated hazardous air pollutants (e.q., radiocactive-bearing
particulates, beryl¥ium;. and asbestos). Although not currently listed as
hazardous atr: po11utants. chlorinated solvents, and freons will be included in
this rev;ew ) .. ‘

The use of a]T organ1c solvents will be assessed as a potential or actual
sources of emjss1on~ to determine if they are adequately characterized,
monitorad. afd controlled. The non-radionuclide emissions assessment will
focus -on those substances that the EPA intends to list as hazardous or toxic
aijr pq11utants (e.g., methylene chloride, trichloroethylene,
perchloroethylene). Non-organic air emissions will also be included (e.q.,
ammonia, chlorine, chromium, and sulfuric acid).

Fugitive emissions from the resuspension of contaminated soils will be
evaluated as a potential contributor to the airborne release of radionuclides
and hazardous materials from the facility. Consideration will be given to
historical and current operations to determine the potential for sofl
contamination and windborne releases.
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Several areas of specific interest have been identified during a review of
available documentation:

) Control and record keeping for solvent usage, e.g., in vapor degreasers
and parts cleaners.

® Past and present control and monitoring of f1uor1des, rad#onucTides. and
freon emissions.

0 Control of chromium emissions, if any. from cooling. towers currently in
operation,

0‘ Emission potential of fugitive dust sources such as roads

] Design of controls and administrative procedures in the oaerat1on of the
new TSCA incinerator. -

.,.|‘
A\,

° Potential for asbestos emissions dur1nq bu11d1n§'docontam1nat1on or
demolition.

S

(Y Effluent sampling and mon1tor1ng operations. . ni;ﬁ R

Throughout the Survey, emphasis will be placed on asse851ng the available data
to characterize the overall environmental 1npqct of wTaht‘operat1ons.

3.2 Records Required

Files will be reviewed as part qf tﬁe Savtey. 1nc1ud1ng documents not yet
reviewed or received (e.g., classified documents, individual files, documents
not yet identified). Spec1f1c docuMEnts gnd files to be reviewed as part of

the Survey include, but will not be 1¥m1ted to, the following:

° PSD ledger ‘ .

) Air effluent sampling and QA procedures

) Ambient a1r salefng and QA procedures

] Contractor stxck test resu1ts

) Eff1uent f1uor1d9 sampling results

o _‘Laboratory #gcords on TSP analyses (ambient)
q"i&iPre11m1ntry drafts of SARA 313 reports

¢ - Any other documents pertinent to air emissions from ORGDP buildings
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4.0 HYDROGEOLOGY AND SOILS

4,1 Issue Identification

The hydrogeology/soils portion of the Survey will examine the physical and
chemical character of the subsurface materials relative to the environmental
impact--actual and potential--that the site activities have on these two
media. Plant operations and related construction activities 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-site.

Each of the potential source areas where mater1a1s have heepn disposed of,
stored as scrap, treated for disposal, or spilled will be visﬂted during the
site Survey. Since many of these sources are also related-to. RCRA, CERCLA,
surface water, and radiation disciplines; visits will be coordtu&ted with the
team members specializing in those fields. Areas to be vts1ted 1nc}yde

‘ ‘.

Burial Grounds "mjufffflrw
K-1070-A 01d Contaminated Burial Groungd:.. oo
' K-1070-8B 01d Classified Burial Ground: *“.’ o
K-1070-C/D Classified Burial Ground ) i
K-1070-E 01d Contractors Burial G%bmpd w0

Storage Facilities . ,:h
K-1064-G Burn Area/Pen1nsulh Staraqe T

K-1099 Blair Road Quarry - U
K-1085 01d Firehouse Burn Area e
K-770 Scrap Metal-Yardy. ™ .
K-1515-F Land Treatment., (Sediment Storage) Unit
K-1420 Contamirated i1 Storage Pad
K-1070-D Waste 011" Storage .Yards
Surface Impoundments '
K-1515 - Nater. Treatment Plant Settling Lagoon
K-901-A - " RCW Treatmént Facility Holding Pond
K-1700 ., K=1407«B"'Holding Pond Outlet Stream
K-1407-8 . .- Settting Pond
K-1407-C . wngettTing Pond
Undequouhd‘ranks
L K=25 i T Cooling Tower Basins (multiple)
L eK-1414 Gasoline Tanks ‘
v Ke1232 - Treatment Facility Tanks
' "K=1407-A Treatment Facility Tank

‘K-1413 ~ Treatment Facility Tank
K< 1007 Gasoline Tank (removed)
K-1401 Degreaser
Process Lines
K-1401 Acid Line (leads to K-1407-A)
K-1413 Corrosives Lines (1eads to K-1407- A)
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Naste Piles '
K-1407-C Contaminated Soil Pile

K-1417 ' Contaminated Soil Pile
K-770 Refuse Pile
K-720 Fly Ash Pile

.In addition to examining the actual and potential contaminant source areas, an
evaluation of 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 sampling techniques, chain-of-custody and field QA/QC procedures,
and data analysis and evaluation.

Information relative to the site geology and surface soilsy groundwater
regime, and environmental monitoring programs and data will be‘ﬁbviewed

REE N
\

4.2 Records Required ,w~;t4”"“xfx

Documents and files will be reviewed as part of the Suwvey that provide
information concerning the presence of contamination, or: the'MQnitoring system
for the groundwater and soils. A general list Qf documen§§ -and records to be
reviewed includes: E .

Geologic and geohydrologic reports‘m
Groundwater and soil monitor1n9¢p1ans and b?ocedures
Environmental monitoring report :
Monitoring well locations ang.as bujlt records

Disposal area operation and ctosure.p]ans

Groundwater and soil anafytical data"

Environmental compliafice. audit reports

Unpublished, in-progress.. or p[@nned groundwater studies
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5.0 SURFACE WATER/DRINKING WATER
5.1 Issue Identification

The focus of the surface water/drinking water portion of the ORGDP Survey will
be on the potential for release of polluted or contaminated wastewaters to
surface waters draining the site or to groundwater aquifers under1y1ng ORGDP,
Pathways for off-site migration of pollutant may include:

° Releases (accidental or p1anned) to the sanitary sewers or to the storm
drains. ‘ ;

® Spills or leaks into permeable soil areas.

0 Exfiltration of sanitary wastewaters into soils or groundwd%er.
° Contamirated surface run-offs into storm drains and néi%hx Pop1ar Creek
and the Clinch River ‘

A review of available information indicates that considertb?e attention has
been paid to control of radiological releases, and" minimization of the
discharge of toxic metal and organic pollutants; .. Thg SurVey will assess the
potential for future contamination of wastewaters;. as 'well“as review present
conditions of wastewater control and collectien:, systems. Liquid waste
sources, processes, collection and handling aquipm&nt will be examined and
records of operation will be reviewed.

5 e, AP
., ‘ .

The Survey will include 1dent1f1catTon of potent1a1 discharges to surface
waters, or to the on-site sanitary treatment facility at the K-1203 complex,
which may not be addressed in operatdng parm1ts or other documents. The site
will be investigated for evidénce of. possible breaks or obstructions in the
sewer systems which ~ould resuylt- fn reléates of wastewater to the environment.
The Survey will alsc address- the ‘possibility of cross-contamination of the
potable water piping system by eithe+ the sanitary or storm drainage systems.
Measures taken at ORGDP. to prevent back-flow of process wsatewater or sanitary
sewer flows into the drfnking water piping systems will be reviewed.

With respect to. wastewatér monftoring and treatment systems, copies of
standard operating. procedures will be reviewed. Operating Togbooks and
maintenance - records wil} also be checked. Actual procedures put in normal
practice by GRGDP pefsonne) will be observed to determine how closely SOP's
are being- followed. - Interviews with managers and operators of monitoring
systems wiTl’be .¢bnducted in order to understand modifications or sign1f1cant
deviations,. 1f any, from written SOPs. Measures takes to resolve EPA's
commencs on the flow measurement devices used by ORGDP staff will be assessed.

A waik-through of selected buildings will be made to observe normal routines,
including maintenance activities which generate wastewaters. Discharge and
monitoring points will be reviewed, and sampling and analytical procedures fin
use will be observed in action. Emphasis will be placed on the major
contributors to wastewater generation, for example:

® Cleaning and decontamination cperations as practiced at K-1420.

) The steam plant and ancillary equipment at the K-1501 complex.
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° The coal storage yards (K-1501-N and K-1501-S) and the coal pile run-off
~collection, handling and treatment system.

° The sewage treatment and disposal plant and ancillary equipment at the K-
1203 complex.

0 The service water and potable water treatment facilities at K-1515,

9 Miscellaneous wastewater sources, such as the K-1414 garage and vehicle
wash facility, K-1015 Jaundry, the K-1064C drum cleaning facility, the K-
1410‘n1ckel piating operation, and the K-1232 Chemical Recovery Facility,

Wastewater collection, holding and transfer systems will be evaluated under
normal operating conditions, as will the effluent monitoring stations
scattered around the edges of the ORGDP property. Site su?ﬁace drainage
characteristics, such as culverts, ditches and basins will, zlsa be examined,
along with the man-made efforts to control surface run- on qnd run-off

5.2 Records Required

Files will be reviewed as part of the Survey 1nc1ud1nq documents not yet
reviewed or received (e.g., classified documents,: Tﬂd$v1duar -files, documents
not yet identified). Specific documents and, f11es{t0 be reviewed as part of
the Survey include, but will not be 1imited ﬁm,]thew“\1 W’

o  Documentation of ongoing NPDES penmfh

1 %

0 Recent analytical data on wastamate» re eases to the receiving streams,
) Notices of violations relating tb wasteyater releases,
) Operators logbooks and Mon1t0r+ng reports

® Standard operat1ng procedurés for wastewater collection, ho'ding and
transfer. € '

) Progress renorts for ongo1ng improvements and studies, e.g.,
denitrification of wastewaters; upgrade of the water monitoring system;
improving ‘the. quality of flow measurements, data on stormwater run-off
characteristfcs.fgﬁ. |

° Samplfng protoco1s and logbooks.

° ,f;Mon1tor+ng equipment maintenance records.

) ":Deta11ed drawings of the sanitary anu fire protection water supply,
storage and distribution systems.

] Add1tiona1 information on the sediment sampling program, data handiing
and correlation with surface water quality.

() Records of drinking water quality.

° Internal memos or correspondence relating to surface water/drinking water
problems, e.g., back-flow prevention measures.

0 Other records as determined on-site.
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6.0 SOLID/HAZARDOUS/MIXED/RADIOACTIVE WASTE

6.1 Issue Identification

The solid/hazardous/mixed/radioactive waste Survey will be carried out by
evaluating all activities generating such wastes, and the facilities used for
their accumulation, storage, processing, treatment and disposal, including
treatment and/or disposal at off-site facilities and wastes received from off-
site facilities.

The management of all solid waste streams including mixed wastes, hazardous
wastes, radioactive wastes, radioactive PCB wastes, and non-hazardous non-
radioactive wastes will be surveyed. The Survey will consist of several
activities: 1) Physical facilities where wastes are generated, accumulated,
stored, treated, recycled, processed or disposed will be‘&vaiuated 2)
Management and operations personnel involved in these actiyities will be
interviewed; and 3) Documents pertaining to wastes will be reviewed. Based
on these activities, the potential for releases chat may contaminate the
environment will be evaluated.

ORGDP generates a variety of solid wastes, with all. wastes current]y generated
originating from maintenance, laboratory, decentamiﬂation. water and
wastewater treatment facilities and incinehation -processes since all
production facilities have been shut down.p Genermting ‘facilities producing

solid wastes that will be evaluated inc]ude th_ foiiﬁwing

° Laboratory Facilities K-703, K-1004. KaIOOGy.K-1023. K-1024. K-1405, K--
1407, K-1413.

“
R

o Maintenance Facilities Kv796. Ki1015§9 K-1040. K-1052, K-1095, K-1098-
E,F.G, K-1401, and K- 1414 \gm%jl‘g

o  Water and Wastewater Treatment Facilities & Utilities K-701, ¥-710, K-
715, K-892, K-896 -

Personnel from divisions with waste management responsibilities will be
interviewed in order to.'give a detailed understanding of waste management
practices. This inoludes personnel with line operations responsibilities and
those responsihie for the overaii administration ofORGDP environmental
programs

.‘. .’. )

Waste theatment, storage. and disposal facilities to be evaluated include the
foilowing ‘ g

dif:,waste Accumuiation Areas K-1225, K-1004-L, K-1006, K-1030, K-1401, K-
‘Qj;420 K-310-2, K-310-3, and K-305-5.

N TSCA Incinerator K-1435.

) Storage Areas K-1425, K-1420-A, K-1413, K-1417, K-1407-B, K-1407-C,
1025-C, K- 1035 A, K-30G1V23A, K-305 V 19 & 198, K-306-1, K-770.

) Treatment Faciiities K-1413, K-1419, K-1407-H.
° Landfills K-1070
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Various buildings and areas housing 1nactive processes and experiments (GCEP,
AVILIS) and supporting facilities for the inactive processes to be evaluated
for the presence of naterials that will need treatment, storage, and disposal
include the following:

° Process Buildings: K-25, K-27, K-29, K-31, K-37
o  Switchyards: K-709, K-732, K-742, K-792 & Associated Facilities
o  Experimental Areas: K-1037, K-1052, K-1200, K-1210, K-1220

Several areas of particular concern regarding waste management have been
identified at ORGDP and will be evaluated during the Survey. Among these are
the following: Inactive process and experimental faci1ities and associated
support facilities may contain large quantities of mateﬁ$$1s requiring
decontamination and/or disposal. This 1includes contiminated process
equipment, PCB and non-PCB o0ils in electrical equipmenn,“aﬁd"ﬁeraulfc oils
and freons in process equipment. Decontamination of process equipment could
tax the capacity of the K-1420 decontamination facility, anmd in turn generate
large qu%ntnt1es of mixed wastes requiring disposal sites.whigh currently are
not available. o i,

1
i
a,

e

Studies conducted by ORGDP have shown that tii 1'%

at tig, Iines and drainage lines
associated with several hazardous waste tanks:are ledking.

The K-1435 Incinerator will be serv ffdet as a commercial disposa)
facility for several DOE facilities he ‘fitineration of radioactively
contaminated hazardous and PCB wastes."."Thus, the waste management facilities
and procedures associated with:the TSCA Ihcinerator will be evaluated.
Operation of the TSCA Incinen&tsr:ﬁi}l generate large quantities of a mixed
waste ash, which will require Tong:térm storage since disposal sites for mixed
wastes currently do not exist, "Handling facilities for the Incinerator ash
will be evaluated. R

ing

The ORGDP has been uégq to prqcési contaminated Y-12 wastewaters. Treatment
facilities and procedures will be evaluated for Y-12 wastes and wastewaters.

ORGDP has alsqﬁfdentifieafiﬁnumber of Solid Waste Management Units (SWMUs)
which will requirg-evafuations. Cleanups of these SWMUs if required could
generate large qdagtj#jés of mixed wastes requiring disposal options.

The solid waste Survey will be coordinated with the CERCLA Survey to identify
past ‘and present-waste management practices that may result in releases of
contamipants. to- the environment; the radiation Survey to identify problems
with - wastes containing radioactive constituents; the surface water/drinking
water: Survey since some aqueous process wastes are handled as solid wastes,
and water and wastewater treatment produce solid wastes; the air Survey to
identify any solid wastes produced by ai: pollution control devices; the TSCA
Survey to identify any problems with PCB wastes and underground storage tanks
for hazardous substances; and the hydrogeological and soil Surveys to identify
groundwater and soil contamination resulting from the accumulation, storage,
treatment and disposal of solid wastes.
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6.2 Records Required

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.not be 1imited to, the following:

Part A and Part B Application and assocfated NODs.
Underground tank storage notification and associated records, and studies.

Aud1t)and/or inspection records (state, local, and federal DOE and
ORGDP).

Groundwater monitoring, sampling, and analytical document&iﬁon.

et
~4

Release notification and/or occurrence records.

Biannual Hazardous Waste Generation Report, Annuﬁ1 Raport of Hazardous
Waste activities. e

Waste inventory documentation. 'iﬁfi”w

Solid Waste Management Unit Studies anéipq;uﬁgﬁgg;-”s

Enforcement action documents. (n:;:;T;;Ru v

Co.respondence with regulatory agenc1es on sol1d waste,

Records dealing with the reuse/?ecycT1ng of wastes.

Training records.



7.0 TOXIC SUBSTANCES
7.1 Issue Identification

The toxic substances Survey will review the use, handling, storage, and
disposal of polychlorinated biphenyls (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
appropriate plant 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 potential for releasing these materials to the environment.

The Survey will assess inventory control of PCB-containing and PCB-
contaminated electrical, lubrication, and hydraulic equipment utilized at the
plant. The condition of this equipment, its potential for ldakage, and the
quantity of PCB fluids contained will be considered. Obsplete, stored, or
used PCB equipment will be inspected for proper containmeftiand adequate
storage protection. Handling, removal, and disposal-practices will be
reviewed for current and previous inventories to establish the-method of
disposal and location of disposal sites. Conformanca’ to TSCA reporting
regulations for PCB transformers and spills will pe evaliated:.“In addition, a
review of any PCB spills and cleanups at the p]qnﬁjut]l be ‘conducted.

The use of asbestos in the plant will be determinad.and:procedures concerned
with its removal, handling, monitoring, #nd dispasal will be reviewed to
identify any potential pathways of envirenmental contamination. This wiil
include its use as construction materialy’ -#5¢ heat insulation, 1n cooling
towers (e.g., Munter's Fill), and othermisce]laneous uses. Some areas where
friable asbestos has been removed'or tts. remgwal is planned will be visited.
These sites include K-1004, K-1006,-K-1101, 'K-1501, K-25 (303), and others

o -

that may be identified during tﬁé“Suﬁvéyq v

Many pesticides are used at.the ORGDP. The purchase records, application
procedures and frequency, personnel-training, storage and disposal practices,
as well as mon1t0r1n?nprogram will. be reviewed to determine the potential for
environmental contamination. ) ,
Hazardous substances are used and stored throughout the plant. ORGDP utilizes
bulk chemical-and bulk fuel storage areas for many of these materials. A
major site for chemicals stored in bulk quantities fs the K-1420 building and
area. Some.-of the.larger storage tanks containing hazardous materials include
hydrochloric .acid (K~892-Q, K-1401, K-1409), trichloroethane (K-1401, K-1404),
nitric acid {k-1420), sulfuric acid (K-894, K-1407-A, K-1501), fuel of1 (K-
897~A 'to P), chlorine (K-802), plating solution (K-1420), and sodium hydroxide
(K-1401)i Im.addition, many chemicals are stored in moderate quantities in
the-areas in which they are used. Typically, these are stored in quantities
of §% gallons or less. The management and handling of these and other
dangerous materfals to prevent or minimize releases to the environment will be
evaluated.
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7.2 Records Required

As part of the Survey, files will be reviewed including documents not
previously received or reviewed (e.g., classified documents, individual files,
documents not previously identified). Specific documents and files to be
reviewed as part of the Survey inciude, but will not be limited to, the

following:

° Toxic substances labeling and tracking system.

° Procedures for handling, control, and management of toxic substances.

° Inventory of toxic substances and purchasing records of chemical
substances. .

. PCB annual inventory documents (1978 to 1986). . f;‘

0 Inventory of current PCB-contaminated electrical equipment ;

) Records of inspections of PCB transformers (1981 tn present)

° PCB8 handling, storage, and disposal procedures

° Correspondence with fire department on. PCB transformnrs.

(] Locations of buildings conta1n1ng asbastos, 1nc1ud1ng usage.

° 2?2e:tos disposal records, 1nc1uu1ng-1nethod and location of disposal

e .

. Asbestos handling, remOva1 d#gpqgéﬁ procedures, and environmental
monitoring. . ._ _ ,‘* e

) Records of asbestos use- 1& process equipment and support facilities
including the steam plant, =

(] Pestfcide.train{ngtupind11ng, storage, disposal records, and
environmentaY monitdriﬂg'

) Standard operatfnq procedures for pesticides.

(] Special procedﬂres involving handling, storage, use and disposal of

| chlorof?ueraaikanes (freons) and chloroorganic solvents.
¢

}“.Ozher records as determined on-site.
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8.0 RADIATION
8.1 Issue Identification

Radiological issues to be addressed during the Environmental Survey will
center around the air, soil, surface water, and groundwater media. Each of
the above mentioned medfa will be evaluated for radiation concerns by
collecting background information and data (including ambient data),
identifyfng existing and decommissioned radiation pollution sources and
associated controls, and finally by reviewing environmental monitoring
programs designed to gather data on identified pollution sources.

The Survey will also evaluate rad-waste management practices, direct radiation
exposure issues, dose assessment methodologies, and radfochemistry quality
assurance programs for environmental monitoring data. Review of rad-waste
pregrams including management practices for low-level, - transuran1c, rad-
hazardous (mixed), and adherence to ORGDP procedures will.be a'major focus of
the radiation portion of the Survey. A more deta1?ed discussfnn of this
subject is provided in Section 6.0 of the work plan.- /The radiological

evaluations will be closely coordinated with the other’spec§a11sts on the
Survey team.

Because radiation issues cut across all media evaluatea dur1ng the Survey, the
attached da11y agenda has been organized inan attempt to overlap the other
specialists' activities when they are-ey 1“”t1ng'rad1atfon issues. Some
inefficiencies are to be expected as a resil: ruﬁh hi's dual coverage approach,
however, every effort has been made te minimize duplication. To improve the
effectiveness of radiation eva1uatiqns, ‘Mr. " Francis will rely heavily on the
expertise and assistance of various” ORGBP‘personne1 for accomplishing Survey
objectives and pointing out whére. wo¥¥ plan‘inefficiencies exist. Discussions
with operating and supervigory. personnoT will also be utilized to provide
needed information criticat for c0mp1ete evaluation. Reports, records, and
other data associated with continuQus, intermittent, and any accidental or
unscheduled releases should be rea¢11y accessible for review.

8.2 Records Requmd

Files will be: rev1ewed as part of the Survey, including documents not yet
reviewed or rece?ved (e... classified documents, individual files, documents
not yet 1dent1f1ed); Spec1f1c documents and files to be reviewed as part of
the Survay 1n<1ude -but will not be limited to, the following:

° R«;Rad1atfum re1ated ambient air quality information.

i’f:{Background radiation data for soil, surface water, and groundwater.

° u'InyentorTes of air, soil, surface water, and groundwater radionuclide
release pnints and quantities.

° Vegetation radionuclide monitoring data.

° Unscheduled or accidental release reports.
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Radioanalytical qUality assurance programs and procedures,

Dose assessment methodologies, including assumptions, calculations,
reporting, etc.

Building plot plans with process and equiprient locations.

Description of radiation monitoring equipment practices and procedures
(e.g., calibration, maintenance, etc.)

Reports or recommendations for upgrading radfation monitoring systems.

Reports prioritizing new radiation monitoring fnstallations.
Off-site and on-site radionuclide sampling point criterii;i B
Rad-waste management practices, policies, procedures, and cammun1cat1on
mechanisms. e

NESHAPS/DOE Subpart H 61.90-61.98 reports.
Information regarding employee radiat1on exposure data
Historical rad-waste disposal activity logs and locat1ons.

State, County and local rad1ation reunationm

naw
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9.0 QUALITY ASSURANCE
9.1 Issue Identification

The quality assurance phase of the Environmental Survey 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
" obtaining process effluent and environmental samples, performing the analyses
to measure the concentration of pollutants, and the handling and reporting of
the data. All aspects of the quality assurance program relating to
environmental management of the Oak Ridge plant will be reviewed including:
operator training; equipment and instrument calibration/maintenance; precision
and accuracy evaluation; blank, split, and spiked sample analyscs; sample.
handling and chain-of-custody procedures; data reduction and validation;
data reporting and documentation; as well as the review of ca&lculations and
logbooks. h;l

The procedures used for sampling and anaTysis will be’ munitored to ensure
proper implementation and conformance with accepted.- pﬁacttces. The quality
assurance program will be reviewed for the sampling and- 4ng1yt1ca1 activities,
and also for any internal quality assurance audits that have~ been conducted.
Furthermore, the interlaboratory test programs: nart1c1pated in by the ORGDP
laboratories, as administered by the DOE's Eayirgmmertal Measurements
Laboratory and the Environmental Protectioﬂ Agencmrwftt be evaluated. The
quality assurance procedures of any off-s 2 sawnling and/or analytical

laboratories utilized by the plant w111-a¥:n befaviewed in this Environmental
Survey. o - ‘ ‘

9.2 Records Required

N

Part of the Survey will consfst cf a revfew of pertinent files. This will
include documents not prevfausly reviewed or received, such as classified
documents (if any), individya) fi1es, and documents which have not been
identified at this time. Some’ specific documents and files to be reviewed in
this phase of the 5urvay 1nc1ude. but will not be limited to, the following:

° Environmental. Sampiing and analysis quality assurance programs of the
Ana1yt1ca1 Chemistry qnd Environmental Management Departments.

) Quality- assurance- aud1ts of the ana]yt1ca1 laboratories and sampling
program \Q(,

° .Analyt1ca} ‘and sampling procedures manuals.
tfﬂf”DOE and EPA quality assurance results of performance evaluation samples.
(] “*Qua11ty assurance reports for the ORGDP Analytical Chemistry Department.

] Tra1n1ng policy and records for the sample coIlection and analytical
laboratory personnel.

’ Maintenance and calibration records for the analytical laboratory and
sampling instruments/equipment.

0 Laboratory notebooks, data reporting forms, and sampling logbooks.
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10.0 INACTIVE WASTE SITES/RELEASES (CERCLA)
10.1 Issue Identification

The Survey will attempt to identify environmental problems and potential risks
associated with the historijcal handling, storage and disposal of hazardous
substances at ORGDP, This aspect of the Survey will be coordinated with the
RCRA and hydrogeology team members. The Survey will focus on current and
future risks related to the following:

o Past land disposal practices (on and off-site);

¢ Past spills/releases from tanks, pipes, pits, trenches;
o Potentfal for future spills/releases; and o
) On-going remedial action program. ‘ “:fff;av

Facilities that have handled or are currently hand1fnqﬁﬁazirdouga?mfxed. and
Tow-Tevel radioactive substances at ORGDP will be evdlvateds

-
‘e
ai,

The following areas identified in ORGDP documents, wi ]l be-évaluated:

Visit: K-1407 WAG

- K-1407-% Neut. Pit
K-1407-B Holding Pond (+ K-1419 Studge Fix. Fac.)
K-1070-B Classif. Burial Ground .« .07 ™
K-1700 Creek R
K-1407-C Retention Basin &:Sojl .. .
K-1070-C,D Classified Burial Ground".
K-1413 Tmt. Fac. RN
K-1232 Tmt. Fac. .. .ol o
K-25 Storage Areas == R
K-1417 Soil RN
K-1064G Peninsula Storagé.§& Burn Area
K-770 Scrap Metal Yard .
K-1085 Firehouse- Burn . Area
K-1070-F-Contractors Burial Ground
K-1070-A;B Cortam, Burial Ground
- K-90]A Hold#ng Pgnd
- K-I007-B Holding Pond
K=~1518 Lagoon~
K-726-ACB Storage
-K-1428 011 Storage & Decon.
- K-1421 incinerator
'K-1099 Quarry
K-1070-G Burial Ground
'K-1410 Ni. Plat. Fac.
‘K-1515F Land Tmt.

»
‘e

LI A A R D 2 D I Y Y R TR ']

R

TR A

The status of activities undertaken pursuant to DOE Order 5480.14 will be
assessed. Records of past off-site disposal from ORGDP will be reviewed.

C-20



Sites that have undergone or are undergoing remedfation will be addressed.
Records and analytical data in support of the site cleanup will be reviewed.
Also, 1inactive tanks or containers that may have held hazardous substances
will be identified and their status assessed. Former storage areas and
staging locations will be included in this effort, The team will also want to
review the environmental records pertaining to the past management, disposal
(on-site and off-site), clean-up, and regulatory compliance.

Contacts for this portion of the Survey will include personnel from
Environmental Management and Nuclear Material Control and Accountability in
the Health, Safety, and Environmental Affairs Department and the Chemical
Operation personnel in the Fabrication and Maintenance Department.

10.2 Records Required

Files will be reviewed as part of the Survey, including.- documents not yet
reviewed or recefved (e.g., classified documents, individuatl: ff]!s, documents
not yet identified). Specific documents and files to @ reviewed as part of
the Survey include, but will not be limited to, the fo]?owing e

._f.O'v

° Past waste management plans

° SOPs regarding management of hazardous substances. d1sposa1 area and
storage areas. ‘ ﬂlﬁ’ "

° Hazardous substances 1nventor1es

e N
¥ B
'u

() Listing of areas used for hczahdaus substances storage, receiving and
shipping, and disposal. : . L

° Historical f11es on past” ngrations and processes, Substances used, and
methods of handling and- d1sbosaY

() Files on past off-site waste hand]ing and disposal.

° Records of fac11fty expansion and building rubble disposal.

(] Descrwpt1ons and Notffﬂcations of inactive waste sites and potential
areas of contlmfnatdon

° Descr:btion of'aT1 waste management facilities, including burial tanks
and'structures existing and removed).

o_»jQHistorica] aeri&] and surface photographs of the facility.
;‘fjgﬁfnterv1ew files" for the draft Phase ! Installation Assessment report.
) "Fi}es pertaining to any radiometric surveys of the site grounds.

() Documents pertaining to past, current, and proposed remedial actions
(e.g., C-400 Area TCE) at ORGDP.

0 Environmental records pertaining to past facility responses to hazardous
substance spills and releases.
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APPENDIX D

CHEMICAL SYMBOLS, ABBREVIATIONS, AND ACRONYMS

ACD Analytical Chemistry Department

ACM asbestos--ontaining material

AHERA Asbestos Hazard Emergency Respunse Act

AIRDOS Estimation of radiation dose caused by airborne radionuclides in areas
surrounding nuclear facilities

Al aluminum

AL Alabama o

ALARA as low as reasonably achievable

AnallS Analytical Laboratory In“:irmation System el

APHA American Public Health Association IR

AQCR Air Quality Control Region ‘ R R

AR Arkansas RO

As arsenic R

ASTM American Society for Testing and MatenaLs L,

avg. average '

AVLIS Atomic Vapor Laser Isotope Separatwn Proctss

Be Beryllium

Bldg(s) building(s) e e

BMP Best Management Practices ™. .

BODs ‘ Biochemical Oxygen Demand (S-day)

Btu British thermal umt .. .

°C degrees Celans(or Cenng(.ade)

LAY N PR B Carbon, Mass Number1t.

CERCLA Comprehensive E‘nwonmental Response, Compensation and Liability Act

CFR Codg-of Federal Regulations

cG Cpncem.ratlon Gwﬁe

CHga _-méthane, -

Ci Ceurig(s)

cip _'-'.,Cascade merovement Plan

Cl ".,chlonde

cm e centimeter(s)

CN L A7 cyaride

CNF el Central Neutralization Facility

CO ... "I carbonmonoxide

Cox v """ carbon dioxide

coD " Chemical Oxygen Demand

Cr (OH)3-, " Chromium Hydroxide-Trivalent

cup L Cascade Upgrade Plan

cYy Calendar Year

D-38 Uranium containing higher concentrations of 238y than found in nature

DCG Derived Concentration Guide

D&D decontamination and decommissioning

DL Discharge Limit

DOE U.S. Department of Energy

DOT U.S. Department of Transportation

DOTCL Department of Transportation Classification



ORE Destruction Removal Efficiency

ORP Destruction Removal Plan

E east

EDTA Ethylenediamine tetra-acetric acid (or its saits)

e.g. (exempli gratia) for example

elev. elevation

ENE east-northeast

Engng Engineering

EP Extraction Procedure Toxicity 40 CFR 261.24

EPA U.S. Environmental Protection Agency

ESE east-southeast

etal. (et alii, aliae, or alia) and others

°F degree(s) Fahrenheit

FAA Federal Aviation Administration o
Fe iron S R
FIFRA Federal Insecticide, Fungicide, and Rodermcnde Act NG
FMPC Feed Materials Production Center e D
FRP Fiberglass Reinforced Plastic R

ft foot; feet

ft3 cubic¢ feet .
FUSRAP Formerty Utilized Sites Remedtal Acﬁqn Program
FY Fiscal Year L e "

GA Georgia Y

gal gallon(s) RGN

GDP Gaseous Diffuzioh: Plant Lo

GHV Gross Heating, Value.. h

GLP Good Laboratory Pracuce‘(s)

GMP Good Managemem Prad:u:e(s,

gpd gallon(s) per day

gpm gall’on(s) per mmute

3H; H-3 "V_.{ntlum e

ha <7 hectare(s) .

HEPA - .High Effnency Particulate Air

HF -~ ...~ hydragen fluoride; hydrofluoric acid

HQ e Headquarters

hr ~ .5+ L hour(s)

H-T .o % " -Tritiated Hydrogen Gas

HTO. .7t .- . Tritiated Water

| Interstate

ICRP .. International Commission on Radiological Protection
ie. (id est) that is

IHD Industrial Hygiene Department

n. inch(es)

in¢. Incorporated

[s. lsland

WS ionizing wet scrubber

kg kilogram(s)

km kilometer(s)

D-2



KY

|

b
LLW
LSA

. m

Max.
MED
uCi
uCi/g
mCi
ug

mg
Mgal
mgd
mi

mi
mm
MMES
MO
mrem
mrem/yr
MS
MSDS

N

N2

NA
NBS
n.c.
NC
NCRP
ND
NE
NESHAPS
NMHC
NNE
NNW
NO

NOS
NOy
NPDES
NRC
NRHC
NW

0&G
O3
ORGDP
ORM-A

No. '1‘.';,-' I.'
NO, . v -

Kentucky

liter(s)

pound(s)

low-level radioactive waste
Low Specific Activity

meter(s)

Maximum

Manhattan Engineering District
microcurie(s)

microcurie(s) per gram o,
mitlicurie(s) :
microgram(s) RETRY
milligram(s)

Million gallons TR
million gailons per day RO
mile(s) P
milliliter(s). N
millimeter(s) Mo e
Martin Marietta Energy Systems, lnq. IR

Missouri

millirem S

millirem per year (10-3 roentgen (Quwalenf manryear)
Mlssusupp» .

Material Safety Data Sﬁbet
north; nitrogen
nitrogengas . ' el e

not analyzed, notappﬂcable
National Bureau of Standards
no change
North Carolina

..-Namonal Counm[on Radiation Protection and Measurements
-~ .Nodate .
nertheast
K .‘Na‘tlonal Emission Standards for Hazardous Air Pollutants

Noh - “thane Hydrocarbons
north-northeast

. north-northwest

nitric oxide

number(s)

nitrogen dioxide

Not Otherwise Specified

nitrogen oxides

National Pollutant Discharge Elimination System
U.S. Nuclear Regulatory Commission
nonreactive hydrocarbons

northwest

oil and grease

ozone

Oak Ridge Gaseous Diffusion Plant
Other Regulated Material (e.g., irritant)
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ORM-8 Other Regulated Material (e.g., corrosive)

ORM-C Other Regulated Material (e.g., 49 CFR 177.101 Listing)
ORM-E Other Regulated Material (e.g., hazardous wastes)

ORNL Oak Ridge National Laboratory

QRO : Oak Ridge Operations Office

ORR Oak Ridge Reservation

Pb lead

PCB polychlorinated biphenyi(s)

pCi picocurie(s)

PCs piece(s)

PGDP Paducah Gaseous Diffusion Plant

pH negative logarithm of the hydrogen ion concentration ..
PMig particulate matter 10 microns or less in diameter

ppb part(s) per billion
ppm part(s) per million et
PUEC ‘ Portsmouth Uranium Enrichment Complex .. ..
PVC polyvinyl chioride LT
QA Quality Assurance W
Qc Quality Control D A
RCRA Resource Conservation and chovem Att‘.

RCW recirculating cooling wateﬁ el e .7’,:»

Res. ’ residual SR

RFI RCRA Facility |nvestngatron

RFP Request for Proposal ™.

RMI RMI Extrusnon Piént \' SN

s second(s)

S ‘ south g

S&A Sampting and Analysss-

SARA querfuhd Amendments and Reauthonzatuon Act of 1986
SC .Sputh Caro{ma

SCC - .secandary cambustnon chamber

SOM - i"'.,Standard.Dewatlon of the Mean

SE .. sautheast’

sec ST secofid(s)

SFMP w7 (rermote) Surplus Facilities Management Program

S0, et Usalfur dioxide

SOq ... o sulfate

SOP. " . standard operating procedure(s)

SPCC . Spill Prevention, Control and Countermeasures

sq.mi. v square mile(s) ‘

SSE L south-southeast

STP Sewage Treatment Plant

SSW south-southwest

SW southwest

Swmu Solid Waste Management Unit

T-1,2DCene Trans-1,2 dichloroethylene

997¢; T¢-99 technetium-99

TCDD tetrachlorodiberzo-p-dioxin

TCE trichloroethylene
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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 thermoluminescent dosimetry

TN Tennessee

TOC total organic carbon

TON Threshold Odor Number

TRC Total Residual Chiorine

TRU transuranic

TSCA * Toxic Substances Controf Act

TSP total suspended particulates -
TSS total suspended solids SN
TTLC Toxic Threshold Limit Concentration e
TTO Total Toxic Organics | K>
TVA Tennessee Valley Authority ‘ R
235; U-235 uranium-235
238; U-238 uranium-238 |
UCCND Union Carbide Corporation Nucleay; meon

UFg uranium hexafluoride

UNK Unknown .

u.s. United States

usTt underground storage tanlc

VA Virginia L

vocC Volatile Orgamc Compcund

W west L w

WAA Waste Accumulatwn Area(s

WAG Waste Area Grou pmg ,

WNW west northwest

wWsw , gst southwesn

Y-12 tiPlant

yd3 ‘ . "'«,(ubtc yard(s)

yr yeqr(s)

a ’w_"f.-',‘_,.‘.,‘z,-.:a‘Lpha

8 S beta

a . . L sigma

% L percent

‘ R minute(s)

! second(s)

~ approximately

2 greater than or equal to

> greater than

< less than

& and

7 US. GOVERNMENT PRINTING OFFICE: 1'989-—-231-142
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