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PREFACE
TO
THE DEPARTMENT OF ENERGY
PORTSMOUTH URANIUM ENRICHMENT COMPLEX
ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains the preliminary findings based on the first phase of'a'";'ﬁ Environmental Survey at
the Department of Energy (DOE) Portsmouth Uranium Enrichment: Cumplex (PUEC), located at
Piketon, Ohio. The Survey is being conducted by DOE's Office of Enwronmeht, Safety and Health.

The PUEC Survey is a portion of the larger, comprehensive DOE- Enwromnental Survey encompassing
all major operating facilities of DOE. The DOE Environmental* Suhc,ews ongk-of a series of initiatives
announced on September 18, 1985, by Secretary of Energy Johrr§>Herrington, to strengthen the
environmental, safety, and healith programs and activities. y_vuthm POE. The purpose of the
Environmental Survey is to identify, via a "no-fault” ba:qhne Su'fvey of all the Department’s major
operating facilities, environmental problems and areas oiqmwronmental risk. The identified

problem areas will be prioritized on a Department-wide basus morder of importance in 1988.

The findings in this report are subject to moduffcabpn b‘asod-.on the results from the Sampling and
Analysis Phase of the Survey. The findings arg alsé wbject & modification based on comments from
the Oak Ridge Operations Office concerning.the techrﬁcal accuracy of the findings. The modified
preliminary findings and any other appropnate changes wi!l be incorporated into an Interim Report.
The Interim Report will serve as the sute-speqﬂc sourt_b for environmental information generated by
the Survey, and ultimately as the primary soui*c&qf information for the DOE-wide prioritization of
environmental problems in the Survey Summahy Report.

August 1987
Washington, D.C.
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EXECUTIVE SUMMARY

Introduction

This report presents the preliminary findings from the first phase of the Env:ronrﬁental Survey of the
United States Depaitment of Energy (DOE) Portsmouth Uranium Enrvchmerft Complex (PUEC),
conducted August 4 through 15, 1986. "

The Survey is being conducted by an interdisciplinary team of enwrommntal specualusts, led and
managed by the Office of Environment, Safety and Health's Ofﬂee of Envnronmental Audit. Team
specnahsts are being supplied by a private contractor. The obj&cuve of the Survey is to identify
environmental problems and areas of environmental risk assomated wm PUEC. The Survey covers all
environmental media and all areas of environmental rggulauon.-lhs bemg performed in accordance
with the DOE Environmental Survey Manual. This phase of the Survey involves the review of existing
site environmental data, observations of the cperatlons performed at PUEC, and interviews with site

personnel.

The Survey team developed a Sampling anpAnaNﬂs P|an to assist in further assessing certain of the
environmental problems identified during its ur‘wte activities. The Sampling and Analysis Plan will
be executed by Argonne National. Laboratory, When completed, the results will be incorporated
into the PUEC Enwronmentab ,StiNQﬁl Dten,m Report. The Interim Report will reflect the final
determinations of the PUEC Survey "

Site Description

PUEC occuples 16. 2 ks pf Federally owned property in south-central Ohio. The nearest community
with a substarmar populatl% is Piketon (population 1,726), which is approximately 8 km north of the
plant on U. S_ Route 23. PUEC was operated by the Goodyear Atoric Corporation from 1954 to 1986.
The facility is currcm;y operated by Martin Marietta Energy Systems, Inc. The main mission of PUEZ is
the separation of uranium isotopes via gaseous diffusion. The enriched uranium is part of the fuel
cycle for national defense and commercial reactors.

The Ohio Environmental Protection Agency (OEPA), in meetings with the Survey team, expressed

concerns over the adequacy of PUEC's waste characterization and management practices and

environmental monitoring and assessment programs. PUEC is currently the subject of a Federal
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Facility Compliance Agreement (FFCA), which addresses violations of the Resource Conservati.n
Recovery Act (RCRA). In addition, OEPA plans to take civil action against PUEC for vioiations of statu
environmental laws not addressed in the FFCA. The concerns and violations identified by both the
Federal and state regulatory agencies are addressed in this report.

Summary of Findings

The major preliminary findings of the Environmental Survey of PUEC ara as.folows: R

D: ¥ A3 B
e L
.'_ '4.' ,' > K2

® Groundwater in several areas on-site is known to be contam?nﬁted wnth chlorinated
organics, radionuclides, and heavy metaly; levels of ,,md‘rlnroethylen@ exceed drinking
water standards by several orders of magmtude, the ngmre and extent of on-site and
off-site groundwater contamination cannot be detéi*mmed \mzh the existing groundwater
monitoring system; groundwater unveshgatlons are | under \(vay

® There are approxnmately 25 sources of"known or suspected ‘oundwater contamination;

L Hazardaus nd q@d wastes are being stored on-site without a RCRA permit; several
waste streams':susbected of containing hazardous constituents have not been tested
pursu‘anttn RCRA:

v,

Overall Conclusig"‘m.' d

The Survey found no environrnental problems at PUEC that represent an immediate threat to human
life. The preliminary findings identified at PUJEC by the Survey team do indicate that the site is
affected by a number of substantial environmental problems, most of which are a legacy of past
practices. The most pressing problem facing the site at present, aside from groundwater
contamination, is the critical shortage of on-site and off-site treatment, storage, and disposal

ES-2



capacity for hazardous, mixed, and radic.. tive wastes. The quantity 0f these wastes, as well as the
length of their storage period, increases daily as does the potential for releases to the environment.

The environmental problems described in this report vary in terms of their magnitude and risk.
Although the Survey-related sampling and analysis to be performed at PUEC will assist in further
identifying environmental problems at the site, a complete understanding of ithe significance of
some of the environmental problems identified requires a level of study aﬁcMraqerlzatnon that is

.....

requirement.

Transmittal of Results

Office, the DOE Area Office, and the site coﬂtract&r,,‘.a; the Survey closeout bneﬁng held
August 15, 1986. By letter of October 23, 1986, the Operatlonk Office directed the site contractor to

iﬁfety gﬁd Health, the Office of Environmental Guidance and
Compliance has cmmeduatéfrespanmbnhtyt for momtonng environmental compllance and the status

Within the Office of Enwron?nen

environrnental problm&ahroﬁq}\xhe program of systematic environmental audits that will be
initiated toward thécontﬂmon pf the DOE Environmental Survey in 1988,

ES-3
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1.0 INTRODUCTION

The purpose of this report is to present the preliminary findings of an Environmental Survey,
conducted August 4 through 15, 1986, at the Department of Energy’'s (DOE) Portsmouth Uranium
Enrichment Complex (PUEC), in Piketon, Ohio. PUEC consists of the Gaseous Diffusion Plant (GDP), in
operation since 1954, and the Gas Centrifuge Enrichment Plant (GCEP), constrhctlon of which was
halted in 1985. PUEC was operated for DOE by the Goodyear Atomic Corponndm(_a ubsadlary of the
Goodyear Tire and Rubbér Company) orior to and during the time af vcm Survey in late 1986,

operation of the plant was taken over by Martin Marietta Energy Systgms Int. -

The PUEC Survey is part of the DOE-wide Envnronmental,.‘*'it)rvey announced by Secretary
John S. Herrington on September 18, 1985. The purpose of the: byerali “gffort is to identify, via
“no fault" baseline Surveys, existing environmental prcb}em and qmas of environmental risk at

DOE facilities and to rank them on a DOE-wide bam Thcs:ahkmg will enable DOZ to more

effectnvely establish priorities for addressing enw‘mnmehtal problems and allocate the resources

headed and maraged by aVTeé L_querrand Assistant Team Leader from DOE's Office of

S
g A

Envnronmental Audit. A complete lnst of Survey participants and their affiliations is provided in

Append'x A.

The Survey team d..on, all environme:.cal media and used Federal, state, and local
md regulatnons accepted industry practices, and professional judgment to
make the pfghmmnry fmdmgs included in this report. The team carried out its activities in
accordance’ umh ﬂ‘\e guidance and protocols in the DOE Environmental Survey Manual (DOE, 1986).
Substantial use of mstmg information, plus 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 Appandix C.

envuronmental statu

The preliminary Survey findings are presented in Chapters 3 and 4 in the form of existing and
potential environmental problems. Chapter 3 includes those findings that pertain to a specific
environmental medium (e.g., air or soil) whereas Chapter 4 includes those that are non-media

141



specific (e.g., waste management, direct radiation, and quality assurance). Because the finding:
greatly in terms of magnitude, risk, and characterization, and consequently require different levei:
of management attention and response,‘ they are further divided into four categories within each ¢f
the sections in Chapters 3 anc 4.

The criteria for placing a finding into one or more of the four categories are as féﬁ ws:

Category | includes only those findings which, based upon the mformatlbn avaalab?e to the Team
Leader, involve an immediate threat to human life. Findings of tmq type.: hal}l be immediately

conveyed to the respons! ible Environmental Safefy and Health personnel at“the ééhe or in control of

the facility or location in question for action. Category | ‘lndengswdtbose envnronmental problems
wherein the potential risk is highest; the confidence in the fmdmg.;

based on the information
available, is the strongest; and the appropriate response" tp'the fm(tmg is the most restrictive in
terms of alternatives.

time exceedance wherein resndua‘l‘.h ;mgacts pose an immediate potential for human
population exposure.

efivironmental standard may be exceeded, as discussed in
i#hin the time frame of the ‘DOE-wide Survey.

mandgérﬁent pradl ces.

¢ Noncd‘ih‘i}gpnce 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).

Category Il findings include those environmental problems wherein 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 problem but rray be insufficient to fully characterize it. Finally, in this category, more

1-2
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discretion is available to the QOparations (i fices and Program Ufﬁ;es as to the appropriate response;
however, the need for that response is such that management should not wait for completion of the
entire DOE-wide Survey to respond. Unlike Category | findings, a sufficient, near-term response by

~ the Cperations Office may include further characterization prior to any act an taken to rectify the
situation.

Category lil findings encompass one or both of the following criteria:

® The existence of poliutants or hazardous materials in the alr,.Watﬁr, groundwater, or soil

resulting from DOE operations that pose or may pose a hazardmto human health or the
environment. !

exposure to such pollﬁfan,tg r materlals However, in some cases, the Survey may determine that the
presence of some nomgulatéd. material is in a concentration that presents a concrrn for lecal
populatlons o‘r tl'fg envnrdmrhem and, hence, warrants inclusion as an environmental problem.
Likewise, the gresonce of regulated materials in concentrations below those established by
regulatory authémﬂes that present a potential for hazard or concern mav 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
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present a potential hazardous threat to human heaith and the environment and should be ider:
as an environmental problem. Additionally, potentially hazardous conditions are those iri which the
likelihood of the orcurrence of release is high.

The definition of the term environmental problem is broad and flexiblie to aliow for the wide |

differences among the DOE sites and operations. Therefore, a good deai of p‘:dfesssonal judgment
must be anplied to the identification of environmental problems,

Catmgory v fmdmgs include instances of administrative noncompllaﬁce and management practlces

direct observations by the team members Findings in thus category,are geherally expected to lend

themselves to relatively simple, straightforward reso!utnon wthout f'urther evaluation or analysis.
Triese findings, although not part of the DOE-wide pr.rurmzatwn ef',fon will be passed along to the
Opr: itions Offices and Program Office for appropmte achqn I

Based on the professional judgment of the Team L‘oader ‘{he findings within categories in each
section are arranged in order of 'eia'uve sugmﬁcahq ﬁbmpanng .he relative significance of one
finding to another, either between caimones w»-thm a section or within categories between
sections, is neither appropriate nor valid. Thd categorlzatrcn and listing of findings in order of
significance within this report is qmly the fnrst sxep in a multi-step, iterative process to prioritize DOE's
problems.

The next phase of the PUEC sntvey es sampling and analysis (S&A). Argonne National Laboratory
(ANL), the S5&A team : fe{PUE‘Q wﬂ! be taking samples over a 2-week period beginning in
August 1987. Pncr to sqmgp}mg, an S&A Plan will be prepared by DOE and %\l in accordance with
the protocols i in the DOB Envnronmental Survey Manual. The resuits generaty . oy the S&A effort will
be used to. assust the Sumey team in further defining the existence and extent of potential
envuronmen’cﬂ p;ﬁblems identified during the Survey.

An interim Report :Niﬂ be prepared 8to 12 weeks after the completion of the S&A effort. The
Interim Report will incorporate the results of the S&A effort as well as any changes or comments
resulting from the review of the Preliminary Report. Sased on the S&A results, the preliminary
findings and observations made during the on-site Survey may be modified, deleted, or moved
within or between categories. The interim Report will serve both as the site-specific repository for

|
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information generated by the Survey, and ultimately as the site-specific source of information for
the DOE-wide prioritization of environmental problems.

It is clear that certain of the findings and observations contained in this report, especially those in
Category |}, can and should be addressed in the near-term (i.e., prior to the DOE-wnde prioritization
effort). It is also clear that the findings and observations in this report vary greatly in terms of
magnitude, risk, and characterization. Consequently, the priority, magnitude,. aﬁd-tjmlmess of near-
term responses will require careful planning to ensure ar propriate and ﬁffemve apmlcatton The
information in this Preliminary Report will assist the Oak Ridge Operanﬁns 0tf)ce in the planning of

.,' , are et

these near-term responses.
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2.0 GENERAL SITEINFORMATION

2.1 Site Setting

The Portsmouth Uranium Enrichment Complex (PUEC) occupies 16.2kma2 of Federally-owned
property in Pike County, Ohio. The plantic ation is shown in Figure 2-1. Figure 2&2 depicts the plant
itself and the immediate environs. From start of operations in 1954 until Nobmmbe! ]986 PUEC was
operated by Goodyear Atomic Corporation, a subsidiary of Goodyear Tn'b and Rubbdr Company.
Since November 1986, PUEC has been operated by Martin Marietta Energy Syk;ems, Inc (Site setting
information obtained from ERDA, 1977; NUS, 1985; and GAT, 1973, ) ™

Several small communities, such as Piketon, Wakefie!d, and Jasper h_e w’hh;h a few kilometers (km)
of the plant. Piketor, the only nearby urban center (populatlon 1 726), is located approximately
8 km north of the plant on U.S. Route 23. Because of. 2 tac nimajor employers in the immediate
area, the population is not expected to increase slgr)rflcantly topulataon centers within 50 km of the
plant are Portsmouth (population 25,943), 32 km sou’ch Chilficothe (population 23,420), 34 km
north; Jackson (population 6,675), 29 km east; and#nger‘m {population 4,603), 11 km north. The
total population of the area lying within an ao-km mdausof the plant is approximately 600,000.

Piketon is in a rural, agricultural area with ver‘yfhw other industrial air pollution sources. There are

no major nuclear facilities in the |cm|ty otber ‘than PUEC. Other businesses nearby consist of

the intersection of U.S. 23, And S..R 1 ?4) ‘None of these employ iarge numbers of personnel nor
would they be expected to me s;gmf icant environmental impact.
e

x,
.-,'

The area surroundmg,the plant, except for the Scioto River floodplain, consists of marginal farmiand
and densely forested hills. The Scio.o River Valley is farmed extensively, particularly for grain crops.

The terrestrial community consists of gently rolling hills, many of which have dry ridge tops, dry to
moist slopes, and low-lying bottom lands. The vegetation community is dominated by a tree cover
consisting chiefly of white oak, red oak, and hickory. The animal species, their abundance, and their
relative distributions are typical of those found in southern Ohio. Pike County is iocated in a humid-
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conitinental climatic zcne. This zone, unique to the Northern Hemisphere, lies between the
dominating polar front and the tropical ciimates. Temperature and precipitation extremes, such as
heat waves, cold waves, blizzards, and cloudbursts, are relatively common.

At Waverly, Ohio, near PUEC, a weather station operated by the National Oceanic and Atmospheric

Administration has collected meteorological data since 1889. Winters are modefetely cold, with an
average of 112 days of 32°F or lower temperature but only 3 days of sub-zerg t!mperatures per year.
The summers are moderately warm and humid, with an average of 27days of 90°F or above
temperature per year. During the period 1936 to 1974, the average t,emperature at Waverly was
53.3°F, which was approximately 1.5°F below the average for south-centra‘l ' hld’ The average daily

RN

°F, 'F'ésifvectively.

maximum and minimum temperatures ior the period were 65.3‘:.&:@

f the drlest Average snowfall is

well distributed throughout the year, although fall~i s oft‘“

20.4inches with considerable variability. Barometnc press‘ures averaged 29.42 during the period
between 1956 and 1970.

frequent during the summer. The percentag'e of' sunshme ranges from 70percent in July to
35 percent in December. Fog occurs most often durlng the late summer and fall, and at times it may

The principal procesf“_m tt ’PUEC pfant is the separation of uranium isotopes at the gaseous diffusion

plant, Support opeca‘h 1 maude the feed and withdrawal of material from the primary process,

treatment of water for both*samtary and cooling purposes, decontamination of equipment removed
from the p1am for ?’namtenance or replacement, recovery of uranium from various waste materials,
and treatment df sewage wastes and cooling water blowdown.

The Gaseous Diffusion Plant has been operating since 1954, enriching uranium for national defense
and commercial nuclear reactors. Light-water nuclear reactors are fueled with uranium containing
from 2to 4 percent of uranium-235 isotope. Since raturally occurring uranium con-ains only
0.7 percent uranium-235, the uranium must be processed to enrich it in the U-235 isotope. Several
DOE facilities (PUEC, Paducah, Kentucky, and the K-25Plant at Oak Ridge, Tennessee) enrich

2-4



uranium by the gaseous diffusion process. Only PUEC enriches to beyond the 2 to 4 percent range (as
high as 97 percent) for other uses.

Construction of a new enrichinent facility, using centfifuge technology, was started during 1979 at
PUEC. Because of a DOE decision not to pursue the centrifuge-enrichment technology, construction
was halted in June 1985. Studies are being conducted to determine the most cosb-effectwe method
of decommissioning the Gas Centrifuge Enrichment Plant and its ancillary systims,“

2.3  State/Federal Concerns

Representatives of the Survey team met with the Ohuo Envnronmental P;otectrort Agency (OEPA) and
Ohio Department of Health on July 2, 1986. The U.S. Envnronn‘rehta,_ rotectnon Agency (USEPA),
Region V Office, did not attend the meeting. The purpose 'ef ‘tbe meati-ng was to explain the Survey

process to the regulatory agencies and to identify any_‘ nvi 'dnmental concerns they might have
about PUEC so that *hese concerns could be revneweddurlhg heSurvey

i
‘r, Ty
o

The state agencies raised a number of environ' !_ cvéivﬁf;‘ems both during the meeting and in

followup correspondence. A complete list“af the state’s=concerns is provided in Appendix D. In
summary, the major concerns raised by thestate céntered on the need for more information in the

following areas:

potential releéséw "from RCRA, CERCLA, and solid waste management areas, and air
e‘rmmpm from the process buildings.

L Adequacy'bf the environmental monitoring program.

VM‘»



* Currently, PUEC is the subject of a Federal Facility Compliance Agreement {FFCA), entered into by
DOE and USEPA on September 30, 1986, which addressed violations of RCRA. The violations include

® Failure to analyze all waste streams for hazardous constituents.
¢ Failure to maintain waste storage drums in good physical condition.

o Failure to maintain adequate freeboard in the X-616 surface mpound\‘ﬂgnt.

The FFCA also required PUEC either to install an unsaturated zone momtormg system*at the X-2318
land treatment facility or to close the facility, and additionally, to submn g‘reundwater assessment
plans for a number of land disposal units. e

In February 1987, the OEPA informed DOE that it was plannmg ta ”lake&wﬂ action against PUEC for
violations of state environmental laws not referenred or addressed m #he FFCA. The violations cited

violations included unpermitted waste managemem ur'ﬂts and madequate or nonexlstent record
keeping and reporting.
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3.0 MEDIA-SPECIFIC SURVEY FINDINGS

The sections in this chapter pertain to existing or potential environmental problems in the air, soil,
. water, and groundwater media. Each section is media specific and includes a summary of the
available background environmental information, a description of the pollution sources and
controls, a review of the environmental monitoring program, and a categorizaﬁigp and explanation
of the environmental problems found by the Survey team related to each medijiin 4 .

31 Air

3.1.1  Background Environmental Information o ;

Pike and adjacent Ross Counties are in the Wilmington- Chrllycothe-Logan air quality control region.
Scioto County is in the larger Huntington-Ashland- Portsmouthvlr.ohton interstate air-quality control

region located farther south of the plant. All of Ptke, a3 II as the nearest sections of Ross and
Scioto Counties, have been designated as attamment areas iér particulates, sulfur dioxide, and

nitrogen oxides. With regard to ozone, these eay- -are B -Hesignated as "cannot be classified or

better than national standards.” Backgroun "_uramum‘toncentratuons, the primary radionuclide
emitted, as reported by the EPA for .lar'rum-]und' 985 at the Columbus, Ohio monitoring station
were 2.3 + 0.8x10-18 uCi/mi 235U and 33.3 £ 4, Zxroﬂs uCifmi 2380,

.,

Set.tion21 provides details on the Pike County air

42 percent of the prevarnng wr d,rd&rectson frequencnes None of the nearby urban centers (shown in

Figure 3-2) lie m_.th e c{!rectlons ‘The average windspeed is approximately Smph. Higher

"socrated with thunderstorms

.“f:w.
e

windspeeds are usua
There is a growrhg environmental concern relative 1o the anthropogenic emissions of toxic air
pollutants (TAPs) At present, NAAQS have not been established for these air contaminants, but
many state regulatory agencies have, or are in the process of developing, regulations governing
TAPs. Table 3-1 lists those air emissions currently classified as toxic air pollutants in the State of Ohio
(Lee, 1986). The Ohio Environmental Protection Agency (OEPA) is in the process of preparing a

formal list of toxic air pollutants.
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FIGURE 3-2

AMBIENT AIR MONITORING STATIONS
PUEC - PIKETON, OHIO
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TAELE 3-1

STATE OF OHIO TOXIC AIR POLLUTANTS

PUEC- PIKETON, OHIO
Acetaldehyde Ethylene '
Acetonitrile Ethylene dibromide
Acrylonitrile Ethylene dichloride
Ammonia Ethylene oxide

Arsenic and compounds

Fluorine . RN

Benzene Forrhaldehyq_g ey
Benzo(a)pyrene Hydrogen c}a:‘hde

) “u
Beryilium and compounds Maleic 4nhydride, -,
Bromine Meshylchidrige,  *
Butadiene .M,etﬁyﬁi’(gg;t:ﬁé?rﬁate

Cadmium and compounds

o .‘M“éfﬁy{gh;tmoride

MY KD e
Carbon disulfide . {m‘p&hlof&thylgne
Carbon tetrachloride, -7 "Fphosgene
' ‘L‘-*,‘ " ke
Chiorine iy, [Styrene
Chilorobenzene el fTitanium tetrachloride
Chloroform “if’y T Toluene
ChromiyiriVI) compéighds | Toluene diisocyanate
Cyaniagf\a_nd';&mpgunds Vinyi chloride
it
roX ir e Xylene

34
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3.1.2  General Description of Pollution Sources and Controls

The PUEC vent study lists weli over 500 individual vents releasing a broad range of contaminants.

- Some of these exhaust only room air and some are inactive, such as vents in the Gaseous Centrifuge

Enrichment Plant (GCEP) operations. Fewer than 50 of the 500 vents arc re' aasmg an estimated
95 percent of the major contaminants of concern. Uranium-containing compo;mds and fluarides
have received primary attentlon at PUEC. Because of the high impact to coal Bqt‘ning power plants

inthe acid rain controversy, OEPA has focused much attention mn the steam piant R

Only five sources at PUEC are covered by permits from the QEPA The&e are the three boilers at the
steam plant and two fugitive sources, the landfills. A‘h ad;q_'tmnal 16$ources, including the waste
incinerator, are registered with OEPA. OEPA is presantly pqrmuttmg smallor sources that, until now,
were considered too small to warrant registration. Appllcatmns for an additional 74 permits for

sources such as degreasers, exhaust hoods, fuel hsxomge tanks, etc., have been submmed or are in
rg ‘
preparation.

Volatile organic emissions estimated from 198"PUEC purchasing data are outlined in Table 3-3. Air
emissions have been estimated using

EPA gundelmes for 1,1,1-trichloroethane and trichloroethylene,

The three major pomons of the program are amboent air monitoring, emissions monitoring, and

calculation of dose i’o the public.
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TABLE 3-3

ORGANIC AIR EMISSIONS
PUEC - PIKETON, OHIO
Compound 1985 Estimat.ec.i Percent { Aig Emissions |
Purchases (1) Volatilized (2) (1)';: (2) Pounds
Freon-114 221,000 lbs 206,000,
Carbon tetrafiuoride None &
Chlorine trifluoride None
Freon-113 : 19,320 Ibs
Trichloroethylene 1,483 gal
1,1,1-trichloroethane 140 gal " . i
Acetone 144gal  foioo 90 950 M
Hydrocarbon solvents 60 gal, . ,96 M 350
Methyl ethyl ketone 1 90 11
Isopropyl alcohol 90 120

Source: DOE Survey team.

* Some of the Freon-114 used as a“him-exchange medium in the cascades leaks

into the cooling wator and is subsequently evaporated to the atmosphere in the
cooling towers.

o'

Based in part Qﬂ informatlo .dn the Final Safety Analysis Report, (GAT, 1985a)
p4.1-4.28, and assqmmg. that the Freon, which leaks into the process, is
' hrding to the reaction:

L4 4

CoCI R 5 srg- -  2CF + 2CIF
(Freon- 4).'(ﬁuptme) (carbon tetrafiuoride) (chiorine triflucride)



3‘.1 .3.1  Ambient Air Monitoring

The PUEC ambient air monitoring program, both now and in the past, focuses primarily on
radionuclide emiissions from various operations. The ambient program consists of four off-site
ambient air monitoring stations located north, east, south, and west of the plant site and a
background station approximately 4.5miles upwind (see Figure 3-2). Théﬂq stations contain
high-volume (hi-vol) samplers for collection of particulates. In addition, ." A locations also
monitor airborne radionuclides collected by low-volume (lo-vol) samplers The off-sl mﬁtatmns have
in recent years been equipped to monitor fluoride concentrations, uaing -an impinger collection
method. Alpha radiation, beta-gamma radiation, uranium, technetuum apd'flt.iondes are the only
airborne contaminants continuously monitored from PUEC operaﬂons-at thl's.ﬂme

As mentioned above, radionuclides and fluorides are tﬁa two anr ppllutants of major concern
emitted from the PUEC. Results from monitoring havﬂmhc .‘dd no, sngnlfncant (<6 percent of the
applicable EPA limit) environmental impacts from rachonuchdo féleases The maximum fluoride level
in vegetation observed to date is 22 percent of the 30 mmrogram per gram level considered safe for
cattle (Suttie, 1969). ~

plant boundary during 1985 was above the éc&aptable average monthly HF levels established by
five other states (Kentucky, New ﬂampsh're Texas, Washmgton, and Tennessee) in 1986, however,

(0.8 micrograms per cubic me'bér, Kentuckyfcxf the five previously mentioned state fluoride standards
(Russell, 1986a) This mprovmmt is mabutable to changes in analvtical methodology resultmg in

'Mmpllng train loss.

and (4) less opportumty f

Future mprowhénts in ambient fluoride monitoring include increasing the height of the solution in
the |mpmg¢r to. aﬂow for more complete gas/liquid interface, more frequent checking to prevent
evaporation to dwne;s, and changing of the large impinger (monthly samples) to smaller impingers
(weekly samples) (Russell 1986a). Once a final decision is made on sample train configuration, all

stations will be converted to that configuration.
As part of the PUEC air monitoring program, an air vent and exhaust survey (Mentges, 1986) was

conducted to list all air vents. Vents were classified by primary type of contaminant emitted. Seven
classifications, including radionuclides, toxic chemicals, highly volatile compounds, low voiatile
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compounds, inorganic chemicals, standard ventilation exhausts, and sanitary and storm sewer
condensate/miscellaneous vents were listed by building/facility number. While the PUEC vent survey
was useful for locating vents, data on quantities of raw materials used and quantities vented were
notincluded. Several vents observed by the Survey team were not listed in the PUEC vent survey, and
others that had been removed from service were not taken off the PUEC vent survey listing. The
PUEC Vent Committee has a program to (1) remove vents from the list when remgved from service,

(2) to install two additional continuous monitoring systems, and (3) to puam{zg_mstallatnons en
seven currently unmonitored sources (Mentges, 1986). e

3.1.3.2 Emissions Monitoring

Within the past 1.5 years, six continuous, isokinetic, radnonuchdelﬂunnde rﬁomtorlng systems have
been installed on process building vents: three on the purge cascades, one on the cold recovery
exhaust in Building 330, and two on the coid recovery c'*hausta-m BuUdmg 333. These computerized
systems sample those vents which are assumed tq- ‘be relﬁmg the majority of radionuclides and
fluorides from all PUEC operations. in that y.here are pther radionuclide vents which are not
presently monitored, the exact proportion of quanh

ed verms unquantified radionuclide emissions
cannot be calculated. It is, however, apparen *at;he Silrvey team that these unmonitored vents

account for a very smail percentage of"t.he 'totéi .PUEC operations radionuclide and fluoride
emissions.

The only nonradiological aurbprne ‘cbmammaht that is continuously monitored is fluorides. Source
fluorides are sampled slmultaneously wﬁh'th«& six isokinetic radionuclide systems mentioned above.
Alumina sampling trap Mate.ria{s anz ‘homogenized and separate portions used for individual
radionuclide and spec'fw-ign-el&qtmdé analysis for fluorides.

Other aarborne qonta ants of environmental concern emitted from PUEC operations include
Freons, volatﬂd orgamc compounds, chromium compounds, sulfur dioxide, total particulates, and
nitrogen oxld.es None of these contaminants are monitored on either a continuous or intermittent
basis at the presem time. Therefore, historical data on PUEC emissions are only available for

radionuclides (1955 and on) and fluorides (1972 and on) (Russell, 1986b).

3.1.3.3 Dose Assessment

Public radionuclide dose assessment due to atmospheric releases is based upon evaluation of
ambient air inhalation, vegetation, meat, and milk food pathways and, to a lesser extent at PUEC,



direct radiation. The direct radiation pathway is discussed in greater detail in Section 4.3. Figure 3-3
depicts various modes by which man can be exposed to radionuclide emissions.

Environmental monitoring programs in place to collect data for atmospheric release dose assessment

calculations include a thermoluminescent dosimeter (TLD) sampling program (dis:ussed in greater
detail in Section 4.3), airborne alpha and beta-gamma detection, crop momtonhg from seven farms,
a soil sampling program, milk sampling, and occasional meat sampling programs [GAT 1986)

As required by NESHAPs requlations, PUEC calculated predicted doses” usmg~the computer modeling
program AIRDOS- EPA The AIRDOS caiculated estlmates are Iowir?‘than calculated dose

result of ingested technetium, which mvo " > bsxh the' atmospheric and aquatic pathways (see
Finding3.1.4.3.1).  Predicted critical q@an"dote assessment for Piketon is approximately

0.13 millirem stomach wall, which is 0.2 percé ! _t the applicable EPA 75 millirem target organ limit.

The predicted 80 km average dm based on 1985 data, indicates exposures of 0.0016 millirem

effective whole body, 95 percant of ¥

ns._d-ue to the ingestion pathway.

s
S

3.1.4  Findings and Obso;'ntlans R

3.1.4.1 Catego_n;g’."

LTS

N AR . e
ohe . W
A vy

S 0

. R

« .'._ )

3.1.42  Catedonyll

’

1. Contaminated Burnable Waste Incinerator. Lack of emissions control equipment on the

incinerator may result in radionuclide and toxic chemical releases with associated human
health and environmental consequences as a result of incineration of burnable
contaminated wastes. Human health and environmental impacts as a result of
unauthorized hazardous waste burns may have also occurred (see Finding 4.1.2.2.3).
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Trash contaminated with uranium and classified documents are the primary wastes
incinerated. In addition, a review of the incinerator burn log by the Survey team, and a
subsequent investigation by PUEC, revealed that waste oils and solvents (hazardous
wastes) were burned intermittently in 1981, 1985, and early 1986. While there is a
secondary chamber designated to completely burn any combustubles not burned in the

primary chamber, non-combustible particulates such as uranium oxldes and all gaseous

B

decomposition products will then be released to the atmasﬁhem
unmomtored

controlled and

'
v
-' A LR e

Dioxins may have been entering the environment when wastes that may have contained
PCBs, e.g., waste oil, solvents, and/or carbonless forn)q wrth PCB coatlngs, were burned in

the incinerator. Upon incomplete combustion of PCBs ’A‘g.hoxms can be formed and be

distributed throughout the area of the mcmeraté: bythe efﬂuent gas leaving the stack.

Location of the incinerator immediately, .adjace t-t0 theix-705 Decontamination Facility
and the X-700 Maintenance Facility combmed wuth short stack height results in release of
emissions below adjacent buuldmg hts ’Cohsequently, there is a potentlal for

increased exposure to mcmeratori’_ !

nmpacts from unscheduled, uncontrolled

L e
£y g

3kg uranium 1983 total) of the yearly releases of uranium. Other documented releases

includé:an estimated 49.5kg of uranium during the period December 20,1985 to
d‘

January 10, 1986 and a 6 kg uranium release during the on-site portion of this survey.

Failure to address numerous procedural and operator training deficiencies creates
conditions conducive to additional unscheduled radionuclide releases. Probable causal
factors, the results of which the survey team and others have observed (Rothrock,
et al., 1986) include, but are not limited to the following:
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3.143

Misinterpretation and violation of procedures and the failure of building supervision to
adequately enforce procedur=s.

Lack of adequate leak testing and purging.

echneg'gm Releases. There is a potential for increased human health and environmental
radnologlcal impacts because portable magnesium fluoride traps do not completely
remove “bubbles” of technetium compounds flowing through the cascade.

Technetium, which is a contaminant in the UFg feed material, is present in the entire

cascade and is thought to “plate-out” on equipment surfaces as well as exist in vapor
form. Technetium will occasionally be released from the "heel” in feed UFg cylindersinto

3-13



process flow and for reasons not completely understood will rapidly pass through the
cascade in a "bubble.” Portable trapping units are placed at critical locations in the
cascade in an effort to trap or filter-out technetium “bubbles.” Because of the
unpredictability of the size, timing, and other “bubble” parameters, including
| complicated two-phase flow, not all of the “bubbles” can be removed from the cascade
| resulting in releases to the environment.

In 1985, technetium accounted for 74 percent of the total cune‘s released to ‘the air from
site operations. Because of unpredictabilities mentioned abbve, evalyatlon of technetium

“bubble” release quantities versus continuous releases i§ diff:cult Survey-related

A

sampling is planned

" Pinhole_Freon Leaks. Pinhole leaks between thc ‘heat exgxhgnge zone and the cooling

water zone in the process cascades result in vtherfelqan of approxumately 200,000 |bvyr of
Freon-114 (estimated by the Survey team chjeﬂyffom "purchaslng records, see Table 3-3) to
ith" tﬁo cocsimg water and is released to the
atmosphere when it is vaporized m th apolmg towers. The portion of Freon-1 14 which

the atmosphere. The Freon mnxes,.i

leaks into the process zone |s Cdﬂ; ,,;,m"'?me Freon Degrader to CF4 and CIF3 (See
Table 3-3).

hrgm gm Dtschargﬁ, There is a potential for increased health and ~nvironmental impact

becam hexavalem chromium, a known human carcinogen, is being discharged to the air
with th'e "qnft" (the droplets of water in the discharged air) leaving the cooling towers.

The Survey team estimated that 30 pounds of hexavalent chromium are released per day.
This figure was arrived at using a concentration of 20 ppm of chromate in the cooling
water and the estimated “drift” from the environmental impact statement (ERDA, 1977).
No more recent estimate of the quantity of drift is available.

3-14
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EPA has announced its intent to list chromium or hexavalent chromium as a hazardous air
poliutant (EPA, 1985a). The current EPA schedule calls for listing and proposing a NESHAP
regulation for chromium by June 1988 and issuing a final regulation by December 1989.
At that time, use of an alternative inhibitor or improved demisters may be ‘mandated.

'PUEC has been evaluating alternative inhibitors for over a year. Surve%,glated sampling is

planned. .

.....

X-705 Radionuclide Vent Problems. Inaccurate public dose assassrﬂqnt may result because
approxsmately sevenvents .identified by the Vent Comrmttee at the X-705

N I'o

(Decontamination) Building have not been momtpcéd, for pMentiaI radionuclide

emissions.

emissions. Ambuent air monitoring resulza confam that fhese releases, if any, are small.
However, because of the sporadtc nature o? décontamlnatnon operations involving widely

Volatile Organic Emmnong Lack of“d comprehensuve inventory of volatile organic emission
Yo e

sources prevents- jdentnflcatnmf and z2ccurate assessment of environmental impacts
associated wuth ehch,dmassuah source.

artccle-gaze Fractions. Accurate characterization of the potential human health impacts
resulting from the accidental release of airborne particulate emissions is not possible

because of the lack of particle size fraction data.

Airborne particle size information is of particular value for evaluating human health
effects because it relates to respiratory tract deposition of airborne particulates in the

3-15



0.1-10 micron size range. PUEC personnel indicated they presumed a fibrillar particie of
about 1 micron in size from limited experimentation. A “worst case” assumption of
0.3 micron woulid raise the dose to the lungs from 0.1 percent (as calculated previously) to
0.2 percent.

Air Monitoring §;§g_t; ons. Lack of air monitoring stations perticularl;} i’p the predominant

..‘.n

downwind direction from PUEC operations may result in undaygst qtion of human‘

e s D
u._‘*.

health and environmental impacts associated with airborne rq}pgi.sqs..

Original siting criteria for the five monitoring statlons prﬂmarily related to the
fourcompass points (see Figure3-2). The backgpbund. Istation was located in a
predominantly upwind direction. Lack of downwind,s'tétwms. particularly in the
northeastern dlrectlon may result in false nqgatlve ?ﬂults or underestimation of
measured envnronmental impacts. informman Aneadqd for the Iocation of additional

uncc»ntrolled and have the pqpantna]‘
through respiratory tract wntattonWeqetatuon damage, and subsequent food pathway

fo increase health and environmental impacts

accumulation. .

o

Several other fluor:i‘de compobﬂds (see Table 3-1) are uncontrolled in the same cascade

vents. Concemsﬂ 'mrﬂmg,ﬁuclear criticality have prevented use of conventional control

technologlas such ‘as"‘- v
amblentf' r coﬁﬁntratlon results. Recent (1986) analyses indicate good compliance would
be achueved. the most stringent of any state standard promulgated to date. Currently
Kem:uckyL has t'he most stringent standard while Ohio has yet to promulgate fluoride

érmmon standards

crubbing. Sampling conducted prior to 1986 gave uncertain

Line Loss in Monitoring Equipment. Ambient air concentrations for constituents currently
monitored including radionuclides may be underestimated due to inlet line loss at all of
the ambient air monitoring stations.

Line loss refers to the deposition nr other interaction that can occurin any sampling train
when an inlet line, duct, or other conveyance for the sampled material is placed in front of
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the collection media. Losses can occur due to electrostatic interactions, chemical
interactions, or just simple changes in direction of the air stream causing inertial
impaction. The result is that “sampled” materizl can remain in the inlet line and not be
deposited or otherwise delivered to the sampling media. When such samples are
analyzed, the reported value would be lower than the actual value because of loss of part
of the sample in the line. The impact of such a line fo"s is much higher when
concentrations being measured are low (i.e., 1ug line-: k‘istlfQ ‘ug on a filter is more
significant then 1 ug line '0ss/100 ug on a filter). Measu}‘ements mbde by PUEC since the
survey have not shown significant amounts of radnatmn » »,F‘._“_

.,
,,n i

6. Sampling-Train Configuration. Radionuclide parttr,ulate air e-rmsslon concentrations from

These configurations result in the sdmphng medla being a considerable distance
downstream of the sample inlet.. Fanlureto acebunt for the length and effect of inlet lines
on samplmg results constitute9 &dosngn ieficuency (see Finding 3.1.4.4.5). Both glove

"""""

3.2 Soil

3.21 Background E.nuiroﬂm\”_tal 1;sformatlon

."‘1‘ v

The natural soils fouhd at PUEC are derived from the lacustrine sediments and/or sandstones or
shales found i m fb! valtéy"._:‘_,‘_; ey are fine-grained silty loams with low permeabilities. The Omulga
Series is the' predowﬂqant soil at the site, but there are minor occurrences of the Rardan and Coolville
Series. The Omuig'a is a silty clay loam that commonly forms on alluvial and lacustrine sediments.

The Rardan and Coofwlle are residual soils formed on shale. In many places, however, the natural

soils are covered with fill that was emplaced during facility construction.

The PUEC complex is the only significant source of radionuclides and organic chemicals in the
immediate area. However, the bedrock does contain natural uranium, and the soils derived from
these shales would also be expected to contain uranium. Background activities in Ohio soils are
approximately 1.4 pCi/g £ 0.79 for uranium-238 (Myrick, 1983).

3-17



b
3.2.2 General Description of Pollution Sources and Controls

Soils can become contaminated by air emissions, runoff, storage and disposal activities, spills, and
resuspension of contaminated materials in other areas. There are several actual and potential
sources of soil contamination at PUEC. Based on s0il monitoring data, x-7oo and X-705 appear to be
major sources of radionuclide contamination in soils . Other suspectec_f}purces include the tails

storage areas, the X-231A and X-231B Oil Biodegradation Plot, the»xr‘ﬁg ‘cOmaminated Material
Disposal Facility, and the grounds in the vicinity of the X-705 lncmerator R

ve been coliected, so that soll
contamination cannot be evaluated in those locations. Rumff pfrom these areas could contaminate

e

soil and, in the case of the mobile radionuclides such as terchqettdfﬁ&Q groundwater. The primary

There are a number of tails storage areas where no soil samples?

contaminant that may be released from the tails stbrdpe area‘ ls uranium hexafluoride (UFg). UFg
typically reacts almost.instantaneously with amﬂ‘iﬁht amm fqrm uranyl fluoride particulates and a

gas (HF vapor), which creates a cloud of wm.e sn'lqke. Because both of these by products would

usually be readily windborne, soil contarmqatlon i:‘unlnkely Nonetheless, as the 1978 PUEC release

could be sources of contammants’m ﬁqals Improper handling or disposal can result in environmental
releases of chemicals. At PUEC, most of ﬂ‘ie chemncals used are mobile in the environment and may
end up in the groundwatey:- Residual low Ievels of contaminants would be bound in the soil matrlx,

3.2.3 Envir,q,'mtal niqtﬁ'toring Program

PUEC has umple; nted a soil sampling and analysis program in order to evaluate radionuclide
contammahon resul'«ng from site activities. Soil samples both inside and outside the perimeter road
are analy.zed for radionuclides.

There are 1£soil (and vegetation) sampling locations within the perimeter road, which were
sampled monthly through 1985, but which are now sampled semi-annually. These are referred to as
the RIS (Routine Internal Soil) and RIV (Routine Internal Vegetation) samples. The sample locations
are shown in Figure 3-4. In addition to the samples collected inside the perimeter road, there are
8soil (and vegetation) sample locations on the facility property line (Group I), 6 sample locations
within about 1 mile of the property line (Group I1), and 12 sample locations within about 5 miles of
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the property line (Group Ill), all of which are sampled semi-annually. These samples are referred to
as the SAS (Semiannual Soil) and SAV (Semiannual Vegetation) samples, and locations are shown in

~ Figure 3-5.

The current soil sampling technique is to clear a 1-meter square area,'.of vegetation and take a
2-inch-deep plug of soil from each corner and from the center of the s&dhre This method ensures
that the same amount of surface soil is collected from each plot.- Vege]i&t.lon is more randomly
sampled-a few handfulls of broadleaf grasses are clipped and plach in, bags fc;r analyses
Soil samples are analyzed for uranium and gross alpha actnvnty by thé‘qn-sute Iaboratory Selected soi!
samples are also analyzed for technetium. Vegetation sammes are, analyted for fluorides.

Analytical results from the soil sampling program are cﬁutmely presented in the annual
environmental monitoring reports. Uranium as.{hq pnmeiry cqnstltuent detected in the soil samples
and the level of uranium at each location has'remafr\gd relatwely constant over the past few years.

._ ‘s
- B
e

Table 3-4 presents a summary of recent analmmrresul‘ts for the RIS samples, while Table 3-5 presents
data for the SAS samples. " .

6‘.' .

The highest concentrations of uramum““ahd technetuum were found in the samples collected near
X-705, X-700, X-720, and thc southern end of X-326, suggesting that these or nearby buildings may
be sources of radnonudide emisbsgns .,’Table 3-5 shows that there is little or no difference between
radionuclide !evels m 1’he ,mte per“uﬁeter samples (4.6 mg/kg uranium) versus those collected up to
5 miles away (5.1 mgfkg uranmnﬁ, leading to the conclusion that PUEC has no significant impact on

the soils beyonithqareésqmmwlately surrounding a few of the buildings.

: ,.,'& ]
*-A-t

Table 3-6 summahzes the vegetation analytical results from 1985. This table shows only slight
dlffe:ences m fluonu‘! levels between the Group | and Group lil samples (2.3 to 4.0 mg/kg in Group |
and hﬂto 3 0 my/kg in Group Ill). These data suggest that airborne fluorides are not resulting in
adverse enugngnmental effects; fluoride levels of 30 mg/kg may be harmful to cattle, while levels of
250 mg/kg m;y cause acute reactions in the vegetation itself.
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TABLE 3-4

ANALYTICAL RESULTS - ROUTINE INTERNAL SOIL SAMPLES
PUEC - PIKETON, OHIO

February 1985(2) Sepxember 1985
Sampile o

Numbers( | j.235 | y-238 | U-natural | Fluoride | Uranium Geassu‘ Technetium | Fluoride
(mg/kg) | (mg/kg) | (mg/kg) | (mglkg) | (mg/kg) .(d./y_n/g) (d/m/g) | (mg/kg)

3 0.027 <2 347

5 - <2 453

12 0.034 8 443

15 - <2 362

17 0.029 <2 347

19 0.060 a4 506

22 0.087 8 616

25 0.050 <2 424

26 0.056 24 408

26A - 3 376

32 - 3 379

33 - <2 352

34 - - -
Source: Adapted-| fror?"l GAW.} 986b (Goodyear Atomic Corporation, August 1986. Unpublished

gﬂwny_gﬁde Momtgrmg Data.)

m
(2)

uf‘.

See F:gum 3-4 for sample locations.
Analy’tes changed after this round of sampling to those shown for September.
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TABLE 3-5

ANALYTICAL RESULTS - SEMIANNUAL SOIL SAMPLES
PUEC - PIKETON, OHIO

Uranium (mg/kg) .

::mgl(% February 1985 Saﬁtember 1985

Minimum | Maximum | Average * 20 Minirr.[ufj'r'r""f'{ﬁ}‘iaximum:, Average * 20

4

Grup I

Groupll | 3.0 36 33206 [ od3. |6 5.2%1.4
Grouplll | 3.4 8.9 51436, | 28 76 44126

AlphaRadld'atbyity (pCirg)

Sample
Points(1)

February 1985 * . L September 1985

Minimum

Minimum | Maximum | Average * 2¢

Group | 4.1 26219
2.2 45 3.0%18
2.0 5.4 29420

Group | 1.8

Group |l 2.3 5

,‘,"4‘.:. .":?. .
Source: GAT, 1.9r85h (Gppdyear Atomic Corporation, August 1986, Unpublished
Ra H % B . it .
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TABLE 3-6

FLUORIDE CONCENTRATIONS IN VEGETATION (mg/kg)

PUEC - PIKETON, OHIO
June 1985 September 1985
Sample ‘ Sy
Points (1) ornen A
Minimum | Maximum | Average £ 20 | Minimum “Maypum | Average %20

Group | 3.7 23£1.8 i b 4.0£3.0

Group |l 11 4.0 23$2.2 18 65 35£3.4

Group !ll 08 4.2 1.841.8 ' 3.0£2.2
Source: GAT, 1986b (Goodyear Atomic Cgrporatvpn.- A'ﬁéhst 1986. Unpublished

Radionuclide Monitoring Data). ‘-.‘_ "

(1

See Figure 3-5 for sample locations. ' .
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3.24 Findings and Observations

3.24.1 Categoryl

None

3.24.2 Categoryll

None

3.243 Categorylll

1. Possible Radionuclide Soil Contammatlon On sne radnonuclnde contamination of soils
L£Os91D'€ _Radionuclide >oil _Contamination:

may not be fully characterized by the exisﬂng sabnphpg network.

withstand many dlsasters, a cyhnde.r cohld be damaged either in transit or handling,
thereby allowing UFg 'L‘b“leak cut, The cylinders are not enclosed by berms. In
addition, there are a number’ hi’ cylmders in these areas that are old and that have been

exposed to the elgm‘ents for ypa_rs whlch could increase the potential for leakage.

These storage argas are
hundred cyh e 3

la‘fge (see Figure 3-4) and at any given time may contain several

whfcﬁ arrive and depart as orders are filled for clients. Although PUEC

rea' potentlally contributing to radionuclide soil contamination is the X-342 Feed

Vaponzatmn Area. This is the same sort of situation as with the feed and tails storage
N .areas, although the number of cylinders at this facility at any time would be less than in

< -q

the s;orage yard.

Soil from these three areas has never been sampled. The existing sampling network

(either surface water or soil) could not pinpoint a problem in these areas, unlike the

surface water sampling conducted downstream of storage yards. Survey-related sampling

is planned.
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2. Soils_in_the X-705 Inginergior Area. Soils around the X-705 Incinerator may be
contaminated with radionuclides and dioxins. Uncontrolled and unmonitored particulate
and gaseous emissions are released from the incinerator at a height below that of the
adjatent X-700 (Maintenance) and X-705 (Decontamination) buildings. The emissions are
subject to aerodynamic downwash caused by the buildings and consequently impact the
soil near the incinerator (see Finding 3.1.4.2.1). Survey-related sampling of ttie soil for
radionuclides and dioxins is planned. :

3.24.4 Category IV
None

3.3 Surface Water

3.31  Background Environmental Informqtiqg."'
The PUEC lies above the 100-year floqdplarn bf' the Scibto River. The site proper is drained by several
tributaries to the Scioto, mcludmg Lntﬂe Beavér Creek Big Run Creek, two unnamed tributaries, and
two pupehnes direct to the mamstream 9 f the Suoto Refer to anure 3-6 for PUEC's location relative
discussed in Section 3.3.3.2! below Watgr flow in the river ranges from a dry-weather, low flow of
14.2 m3/sec (324 mgd) .fa lmmebs.urabfe high flows during the spring when the river frequently

overflows, floodmg é Jarga_portlorf’of the 2.1 km (1.3 mile) wide valley. The annual average flow
rate is approxumatel}r 15&1 m3/s¢c5(3 424 mgd) (GAT, 1985d).

Plant effluems an.d uga. mnof‘f flows also show a wide range, but the best estimate, based on more
than 5 000 mamdwpl flow measurements, indicates a long-term average total flow of 0.21 m3/sec
(4.8 rmﬁhon gallons/day) from the Gaseous Diffusion Plant (GDP) and the Gas Centrifuge Enrichment
PIant (GCEP) sites. Approximately 80 percent of this total originates with the GDP site, with the
remammg 20percent from the GCEP site. With respect to receiving streams, Little Beaver Creek
receives 39 percent of the total flow, Big Run receives 9 percent, and the Scioto receives 27 percent
directly via two plant sewers. The remainiﬁg 25 percent also flovwss to the Scioto River via two
unnamed tributaries draining the western and southwestern areas of the site. Refer to Figure 3-7 for
location of all liquid effluent discharge points controlled under the NPDES Permit Program. |

w
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The three major process wastewater effluent flows are discharged into three different receiving
streams. Treated effluents from spray-booth rinse waters, barrier grinder discharges, evaporator
condensates, and building foundation drainage enter Little Beaver Creek via Outfall 001. Treated
blowdown frorn the recirculating cooling water (RCW) system enters the Scioto River via Outfall 004.
Treated steam plant and coal pile runoff wastewaters are discharged to Big Run Creek. The sewage
treatment plant effluent contains small volumes of treated process wast!'water, and it also enters
the Scioto River directly via its own sewer line at Outfall 003. The" éthet efﬂuent streams consist
primarily of storm runoff and sanitary water used for once-thrcuqh coohng purposes Refer to
Figure 3-8 for a view of the site drainage patterns for each area. crftha (5UEC

W, t, rl" ¥ e
e
K "?'m

.....

times the river’s flow rate is also higher than normal. Asa general rula discharges from the GDP and
GCEP sites represent less than 0.2 percent of the §cuptq Rwen”% total volume, correspondmg to a

dnlutnon rate of at least 500 parts river water to ané partptant dlscharge

i,fe habltat an agriculturalfindustrial water supply

.‘

source classification, and primary con*agt} .ct;'gatmhal usage. Little Beaver Creek also shares these
same three designations, but is aﬁﬁﬂoaaﬂy deﬁned by OEPA as a State Resource Water (OEPA,
1985a). Such waters lie within park systéhm wetlands, and wildlife refuges, areas, andpreserves, and
include waters of exceptsoqal recreatnonal or ecological significance as determined by the Director of
OEPA. This desngnatnommpt;ﬁ rnar‘r strmgent non-degradation requirements on the release of
toxic substances and a‘ny gther pbﬁutants that may interfere with any designated use for Little

ool
B |

Beaver Creek. This' tkabn‘ eservel special attention because half of PUEC's treated process effluents

Currently, groundwatar is the source of all process and potable water used at PUEC. It is pumped to
the surface from 3‘{ Wells at three well fields between the site and the Scioto River. Depending on
producuonlevels, between 7 million and 20 million gallons of groundwater are withdrawn each day,
the mayorlty bglng used as process water. The total flow is chemically treated and conditioned for
use throughout plant process water systems. Approximately 3.5 million gallons per day are treated
further using recarbonation, chiorination, and filtration for use in the potable and fire protection
water systems at both the GDP and GCEP sites. Water treatment plant sludges are pumped to a
permanent holding pond for dewatering. Supernatants are recycled to the water treatment plant.
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fh‘-‘ potable water SQStem provides drinking water for all employées and for processes requiring
clean water. The plant prefers to use treated groundwater for these uses rather than treated
Scioto River water, as was done i‘n the past, because river water is more costly to pump and treat than
groundwater. However, a raw water pumphouse at the Scioto River has been maintained in a ready
condition in the event of emergencies. Currently, neither the plant nqr any downstream public

¢ ..'a".
LREH)

water supplies are using the Scioto River as a source of drinking water.

Background radionuclide measurements of the Scioto River upstream ’h'om the PUEC discharge point
for gross alpha and gross beta-gamma are obtained weekly. . Eﬁvuroymenta,l and effluent samples
with a beta-gamma radioactivity concentration in excess of 30 dnsmfegratcondmmutenoo milliliters
are analyzed for 99Tc. Upstream (background) results far-‘igaﬁnmdicate gross alpha concentrations
ranging from <0.14x10-8 uCi/ml (detection hmit) to t’:}Sx’l U-MCn/mI with an average of
 <0.91x10-8+0.16 uCi/ml. Beta-gamma results for the séme loé‘éﬁon ranged from <4.50x10-8 uCi/ml
(detection Imit) to 5.86x10-8 uCi/ml with an avo’ragg Ofn ~<r4 54 +0.6x10-8 uCi/ml. Uranium in water

samples for this upstream collection point rahged from <1 ug/l (detection limit) to 23 ug/l with an -
average of <2.20 £ 1.00 ug/l. de i

3.3.2 General Descrlptnon of Pollutmn pumas md Controls

All major sources of polluted or cont?gﬂmted wastewaters have been identified at PUEC, and
appropriate controls are h&mg applued-., The following paragraphs provide basic information on

butasa reSul_t_,all blowdown fiow (averaging 1.1 mgd) must be treated at the X-616 (now referred to
as the Liquid Effluent Control Facility) prior to direct discharge 0 the Scioto River. Treatment
consists of sulfur dioxide addition to lower pH and to reduce hexavalent chromium to trivalent;

followed by pH adjustment and polymer addition resulting in flocculation, precipitation and settling
of solids in a clarifier. Clarified water is discharged to the Scicto River, and the solids are stored in a
surface impoundment. (GAT, 1980).
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Decontamination activities iocated in Building X-705 are another major sour.e of waterborre
pollutants. A small, but highly contaminated portion of Building X-705 wastewaters originates as
raffinates from the uranium recovery process, and contain radioactive materials (uranium and
technetium), nitric acid, heavy metals, and tributyl phosphate. These waste flows, ranging from
21,000 to 43,000gpd, must be pretreated prior to release to the sgwage treatment facility.
Treatment step: include precipitation of heavy metals including uramurﬁ' '_filtraﬂon, ion exchange
separation of the technetium, and fluidized bed biodenitrification. 'ﬁ'mhtt xpp is currently at the
pilot-plant stage but must be upgraded to fuli-scale by January 3.:'1.588 Othet: i iquid wastes from
Building X-705, averaging 30,000 gpd, are treated by lime prgtapltatran of metals and quiescent
settling of solids at X-701B Holding Pond. Studies under way are anmtd, at replacmg this facility (the
holding pond) with a state-of-the-art waste treatmentx."ffaqmy (GAT 1985¢c). On July9, 1987,
approval was granted by the Ohio EPA to send the, treateﬂ nfﬂuerrt from this new facility to the
X-616 Liquid Effluent Control Facility. Ultimate dlscharge wuﬁ be to the Scioto River. Pretreated
raffinates will continue to be discharged to X-6619 ﬂ;e sawage Treatment Plant, but all other X-705

wastewaters will be treated by this new facilit-, R

"tunoff from a coal storage pile and vanousst!ahxglan‘f wastewaters are collected and treated at the
X-621 Coal Pile Treatment Plant prnpr to- retqass to fhe South Hoiding Pond. Flows from the coal pile
average 16,000gpd and from the stpam pfant processes 37,000 gpd, but total flows have been
measured as high as 10,000 gpd. The mtlrmtttent nature of these sources has caused operating
difficulties in the existing t:eatmem system, which consists of pH adjustment to precipitate metals,
polymer addition to ann‘ N semfhg,' ar{amella settier for clarification, and a centrifuge for sludge
dewatering. PUEC plans to: upgradé‘ the existing system by providing separate treatment for the ash
wash waste stream aruhhe hydt‘bgpn zeolite backwash wastewaters, and using the existing facility
to treat coal pul’ rimoff ﬁo'bf and yard drainage, and bearing cooling water only. Effiuents from
treatment would tugﬂrue to flow to the South Pond for further settling and pH adjustment as
reounred pnor toummat; release to Big Run Creek (GAT, 1986a).

The Séwagg Treatment Facility (X-6619) was designed to serve both the GDP and the GCEP, replacing
the ongma‘r )(61 5 treatment plant. Besides controlling sanitary sewage, the new plant also treats
other biodegradable wastes, including minor quantities of organic prucess wastes from X-700, X-705,
and X-720 buildings; pretreated X-710 laboratory wastes; and the pretreated raffinates from the
biodenitrification facility. Although design capacity anticipates a normal flow of 700,000 gpd, the
plant can handle peak surges up to 1,200,000 gpd. The sewage treatment system is an activated-
sludge facility with diffused aeration for activation and digestion, secondary clarification, granular
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media filtration, and postchlorination prior to discharge. Treated effluents are conveyed
approximately 2 miles to the Scioto River via a 15-inch vitreous clay sewer line. (GAT, 1983).

There are dozens of intermittent releases from various process buildings tc the X-701B Holding
Pond, the X-230J-7 Holding Pond the X-6619 Sewage Treatment Plant, and to storm sewers (if
unpolluted) from maintenance and cleaning operations, instrument roorris air conditioners, filter
screen washings, diesel air, and nitrogen. plants. PUEC is actively track\ng thé;e flows to ensure that

all waters requiring treatment and control are receiving appropnatp anentlon

’
B s
BN - a‘«..,..
o ta, e
'u_ .‘ nl' boivve,y'

A nondeliberate, non- process flow of bnght orange-red seepage wqgs observed at the southeast

'.'.n:-\
T

u“r

General precipitation run-off from all GDP and: GﬂfP am:» l!.collected by the X-230C storm sewer
system (D'Antonio, 1985). Thirteen separate lmes couqtt run-off and certain lines also serve to drain
off noncontaminated, once-through, sannary cqohng ‘water and other clean waters. Refer to
Figure 3-8 for details on site drannage. -

The four large siudge dewaterlng Tag-oons’semng to control lime siudges generated by the X-611
Water Treatment Plant generally release’] m water to Little Beaver Creek. Flow monitoring of the
three inactive lagoons (- GA 1A) mdncamd no overflows in 1985 or 1986. Lagnon X-611B, the active
pond, reported two ovirflow& mﬂ%‘,’r and none so far in 1986. PUEC is invastigating methods for
increasing the capaoiy of x~.51 18 by‘30 percent (GAT, undated b).

333 Envigqﬁdﬁqtal

Extenswe amou t§ of data exist covering all 11 NPDES outfalls at the GDP and 3 outfalls at GCEP. In
addmon OEPA haS'requlred PUEC to monitor the performance of several separate treatment
components within the GDP, namely, the X-701B Holding Pond, the X-621 Coal Pile Treatment Plant,
the Btodemtrrﬁcatnon Pilot (and eventually full-scale) Plant, and the Batch Treatment Facility serving
the fluorine generator cleaning operation. A summary of the requirements of the NPUES permit is
shown as Table 3-7. The limitations covering Outfalls 601, 602, and 604 (X-701B Holding Pond, Coal
Pile Treatment Plant, and the Biodenitrification Plant) were relaxed effective April 8, 1985, as part of
the OEPA Director’s Final Findings and Orders (OEPA, 1985b). Final negotiations are ongoing
between PUEC staff, Oak Ridge Operations Office, and OEPA and are aimed toward issuance of a
final NPDES permit covering GDP and GCEP.
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All local tributaries and the Scioto River itself are relatively unpolluted except for agricultural runoff.
PUEC Environmental Control personnel collect surface water samples from upstream and
downstream locations in all receiving streams routinely, on at least a monthly basis. Samples are also
collected from all outfalls on a schedule mandated by NPDES permot requnrements Addltlonal

taken from all receiving streams (GAT, 1986a). ln the spring and falk: o'F 1981 an intensive water
survey was conducted at 29 sample points in and around the PUECsite Analysw was performed for
25 specific parameters, along with IR/GC spectra scans for c:argar:uo;!h1

Even though some of the analytical data from PU-EG:S orgamc, rnorgamc, and raduologlcal
laboratories may be subject to question because of QNQC"shortcomnngs identified in Section4. 4

conclusions regarding the effect of PUEC: dlscharges n thq envnronment are not lukely to be
changed. Plant effluents had only minor impact’s on, theSdMO.Rlver s water quality. The parameters

known to exist on-site (fluorides, nitrates, alorld'es,. uranlum, and alpha and beta activity) were
present at the same levels in upstream aﬂd doWnstrpam samples Only total hardness appeared to

“at 30mg/l, fluoride at 0.35 mg/l af;nd, r;ltrqte. at 54mg/l Metals, including uranium, were at
less-than-detectable levels, as were “mbdmgs taken for gross alpha and beta radioactivity
(GAT, 1982).

Sty .. -

have a negatlve ' on these smaller streams. For example, the PUEC discharges into Little Beaver

Creek« durmg the‘1981 survey increased the concentrations of alkalinity from 48 to 65 mg/l, of
fluonda from 0.1to 0.3 mg/!, of nitrate from 0.4 to 1.7 mg/l, of phosphate from 0.015 to 0.054 mg/l,
of chlondé fmm 10 to 24 mg/l, and of trichloroethylene from less than detectable to 7 ug/l. Weekly
and monthly routine analyses for radioactive characteristics in 1985 showed a similar pattern of
nearly undetectable upstream concentrations and measurable downstream results. Uranium
concentrations increased from an annual average of<1.10ug/l to 23.6 ug/l, whereas alpha
radioactivity increased from <0.80x 10-8 uCi/ml to 10.1 x 10-8 uCi/ml. Technetium concentrations
increased from less than detectable in upstream samples to 65 x 10-8 uCi/ml in downstream samples.

The detection limit was 4.5 x 10-8 uCi/ml, so the increase was at least 14 times background. Impacts
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on Big Run Creek were not as pronounced. Increases were noted in sulfates from 106to 155 mg/l,
total hardness from 142 to 186 mg/l, and chlorides from 8.8 to 40 mg/I. Alpha activity concentrations
were reported from <0.75x 108 to <1.43x10-8,Ci/ml, whereas uranium and beta activity,
including technetium, were unchanged at less than detectable (GAT, 1982).

PUEC has made progress in reducing the number of recurring IWDES violations.  Future
improvements in several areas will further enhance PUEC’s abcltt)!m.q' ,;bmply with all permit
requirements. The current level of compliance with all OEPA Dn'ector s Fmal E‘indmgs and Orders
and all applicable NPDES limits is uniformly high, approachlng JOOpercent Permits cover
18 separate momtormg points and require that 101 parameter-outfaﬂs (the sum of all parameters at

by numerical limits, being monitoring requirements only (e g.,htpntinuous flow measurements). The

remaining 63 do have specific concentration or mass. Iaad Iumrcs,o.speafned as daily or instantaneous
maxima. Forty-eight of the sixty-three limits .were nﬂer e;tceeded on any day during the first
~ 7 months of 1986, and thus attained 100 pet«nt cbmphance with requirements. Of the remaining
15 sets, 14 achieved compliance more th,an 93p¢rcem of the tlme, an indication of steady

permit limitations for TSS 23 pefwm of ‘the time for a 77 percent compliance rate. However,
compliance is expected to improve shat‘pl’y pfter modifications to the coal pile treatment plant are
completed.

With respect to 30—day average'I rﬁntatnons, a similar compliance pattern is apparent. Numerical
limits are specnfned ftx. 38 of“m parameter-outfalls, and 31 of these demonstrated 100 percent
compliance for t}w tl rstqufhs of 1986. Two of the remaining seven were out of compliance only
once during’ the pgrmq The worst case was GCEP Outfall 001, with 3 TSS exceedances. With respect
to danly maxum‘um'fj'r‘n}'ts Outfall 002 aiso showed TSS exceedances, which are likely to be eliminated
or sharp‘y reduced after treatment modifications are made.

This compham;e record has been achieved through various PUEC programs, the most notable of
which mvolves the X-616 Chromium Treatment Plant, which discharges via Outfall 004.
Improvements in operating practices have enabled this unit to reduce instances of NPDES permit
noncompliance from 13in 1985 to 0in 1986. Exceedances had been common at this plant, especially
since permits place numerical limits on 10 parameters as daily maxima and 7 parameters as 30-day
averages. Each month provides 47 to 57 measurements against which compliance is determined.
Several of the compliance record improvements at other discharge points are attributable in part to
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more realistic (i.e., relaxed) limitations made effective on April 8, 1985, by the OEPA Director's Final
Findings and Orders (OEPA, 1985b). Limitations at Outfall 004 were left unchanged, so the
improvements cited above are related to improved practices.

3.3.3.1 Drinking‘WatgrStanggrgg

PUEC produces its own potable water at the X-611 Water Treatment’ Flam:. The water is monitored
daily for pH, alkalinity, hardness, and free and total chlorine, and w.ekty for phosphate Samples are
also submitted to Ohio’s Department of Health (ODH) at Ieast*quamdy tq make certam that all
requirements of the Ohio Administrative Code 3745 and Ohno Revrséid Code Chapter 6109 are being
met. The OEPA's Division of Public Water Supply also makeE perrqgjuc site visits to conduct evaluation
surveys of PU EC's potable water supply system. s

;.\1
PUEC's operators have been certified to operatw ijw vsystem and conduct required sampling and
testing. ODH laboratory results cover é‘nalyses fpr toxic organics such as hydrocarbons,

pentac, 'orophenol PCBs, pest:cldes, alacmqr, ahd r.arbofuran as well as inorganic parameters such

silver. Alpha and beta radnoactwnty is njsq-méasuud routmely each quarter by ODH analysts. All
tested parameters have contunuousfya‘gagt alf Qh:o drinking water standards. To help ensure that this
record continues, PUEC pursues an efﬁémve continuing program of self-evaluation, including
periodic inspection of aIl.,possane somes of contamination. Wherever processes make use of

3.33.2

In addl,t!on tb datax'bathermg required as a condition of NPDES permits and OEPA water quality
adm:mative codes, PUEC collects data on surface water upstream and downstream of each NPDES.
outfall, mtk;dmg those at the Scioto River. Refer to Figure 3-6 for locations of these external and
perimeter sampling points. Stream sediments are also collected monthly from 4 upstream and 9
downstream locations associated with PUEC outfalls. There is also an annual fish sampling/analysis
program wherein fish are collected from Little Beaver Creek, Big Beaver Creek, Big Run Creek, West
Drainage Ditch, and the Scioto River.
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All of these routine environmental samples (surface water, sediment, and fish) are ahalyzed for
uranium, gross alpha, and gross beta-gamma radioactivity. |f beta-gamma radioactivity count is
greater than 30d/min/100ml|, the sample is analyzed for technetium. Refer to Section4.3 for
additional information regarding radioactivity measurements.

PUEC also conducts specia! analytical programs for assessing the impact f'i'am on-site activity as the
need arises. For example, fish samples collected in September 1984 ahd Spptember 1985 were
analyzed not only for radioactivity but also for PCB content. Data showgd hlghéf-fevels of PCB in fish
taken from on-site streams than from the Scmto River. Refer to- ﬁﬂqlon 3 .3 4 3.for details.
"‘-.'*'f?"?xr.

in 1979, PUEC instituted a voluntary program for semnannu%t mpwt,ormg of local residents’ sanitary
well water systems for the same characteristics Itsteq above‘ Al} samples collected to date indicate
that activity levels are well below USEPA standards fct protecﬂg}n of the general public, usually at

less than detectable limits. The ODH has also sarhpied ah’d‘analyzed some of these wells and cisterns

independently, with similar results. G,

an account of work. The most recémrpflthm reports covers calendar year 1985 (GAT, 1986a). A
typical report organizes and summarlzeé‘ d'&ta from more than 5,000 routine environmental samples
representing more than 15.09() mdwndual. analyses And these totals do not inciude the voluminous
pH data and flow meamrementswgene’rated by continuous automatic monitors at selected NPDES
outfalls. PUEC prowdes as ;horougf\ accounting of releases via the surface-water/dnnkmg-water

. 4

routes.

334

334,17 Category|™

3.34.2 Cateqoryll

1. Coal Pile Runoff. Because acidic runoff frcm the coal storage pile can bypass the
treatment system, it can contaminate tiie X-230K South Holding Pond and thus increase
the migration of soluble metals to both surface water and groundwater in that area.

(78 ]
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The coal storage pile is surrounded by an unlined diversion ditch to collect and convey |
runoff into a holding pond until it can be treated at the X-621 Coal Pile Treatment Plant.

This ditch not only has a permeable bottom that could allow accumulated water to

percolate into the ground, but also is too shallow and lacks suffiaent grade to keep it

from overflowing during moderate ralnfall events. The runoff‘ -contains acids, sulfates,

chlorldes, organic compounds, arsenic, copper, iron, nickel;- mat\qpnese, and zing, all of

coal-pile runoff concentrations reported in PUEC's: NPDE!&apermn application renewal

forms (GAT, 1984b) indicated daily maxlma of 410?ngll for iron (exceeded in

November 1985 when a new maximum of: nBGb rpg(l was recorded), 1.28mg/l for

manganese, 0.13 mg/! for arsenic, 0.30 mg/| for cOppek; 038 mg/l for nickel, and 2.15mg/! .
for zinc. Historical data also indicate pH valugs as Iow 85 3.0 for coal-pile runoff. At such

pH levels, precnpntated and adsorbed:’ mgtalﬁ mr rednssolved from sludge or soil. The

increased ..:~Lility of the metals. aqd subseguent migration could cause pollution of

downstream receptors and grpunGWater e Finding 3.4.4.3.1 presents details on

groundwater contamlnatlon of tth in‘the area of the coal pile.

When untreated coal- pnlé‘ fyqoff Jo;mass»es treatment and enters the South Holding Pond,
it typically lowers the pH.of tHo pond to a point where further solubilization of metals in

the sludge occun{; ‘Pond efﬂucnt pH readlngs as low as 5.8 units were reported in the

PU EC has finalized plans for improving the operation of the X-621 Coal Pile Runoff
‘I’rqatment Plant, but is not certain that the planned upgrade will eliminate the problem of
runoff bypassing the treatment system. The past use of sandbags and temporary dikes in
an effort to control runoff has proved to be ineffective. Since the Survey, the diversion
ditch has been regraded and deepened, but the extent and effect of these improvements
are not known. Moreover, no plans exist for remediating percolation from directly under
the coal pile to the ground below. Even if all other channels are collected and properly
treated, raw runoff will conﬁnue to migrate‘downward beneath the pile.

(F3]
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Seepage from Peter Kewitt and Sons (PKS) Landfill. A bright orange-red seepage, a
potential source of heavy metals and/or toxic organics, is discharging from the southeast
corner of the PKS landfill. This seep could be a' potential pathway from the landfill to
Big Run Creek and a srurce of groundwater contamination in the area. l

¢ »t".

staff was limited to radionuclides and pH. Sedlments‘and Ieéahates showed concentrations
of uranium, technetium, and alpha activity at or bel'oﬂ's background levels. Sampling
reports did not record any weather observattonsbr egtrmate ahy flow rates. Samples were
not analyzed for heavy metals (other than uramum}«;\r for-brgamcs Since the PKS landfill
dates back to the 1952 construction actwitoqs and rdrhamed in use until 1968, there is a
strong possibility that the landfill contamg.'r’i

1

ot miyconstruction debris but also hazardous

. i

wastes. It is likely that heavy me'aa}s and/nrhorganlcs are present in this seepage, but this
cannot be confirmed using avaﬂable dam There are similar naturally occurring seeps of
iron-laden waters in other are'

the PUEC site, so this on-site seepage may be

unrelated to hazardous wam bbsesk But the fact that this condition has persisted

from 1981 to the preiéﬁ}:,wnthobt further investigation is a matter of concern.
Survey-related samplmg is plahnbd (see Finding 4.5.2.3.3).

. Pesticides and/or herbicides
- may be released }p surfa& waters or stream sediments and groundwater without PUEC’s

knowiedge k?cuuse tﬁe pesticides analyzed for in quarterly monitoring activities are not
reprzged‘tatwe"o;f ‘tﬂ'ose actually used on-site. Consequently, the impacts on surface water
addf{;rouf;dwaw, if any, cannot be assessed.

......

PU;C anal‘yzes for a standard list of pesticides, including aldrin, chiordane, DDT, dieldrin,

:'f . ehdosulfan endrin, heptachlor, lindane, malathion, and toxaphene, as given in OEPA's

Wg}gr Quality Standards (OEPA, 1985). Actual compounds used on-site include Spike
Treflan 6G, Round-Up, Simazine 80w, and Weedone 170. Of these, only Simazine will be

positively identified by analyzing for the OEPA list (see Finding 4.2.2.4.3). Survey-related

sampling of groundwater monitoring wells is planned. No samples of surface water or
stream sediments are to be taken, because of the highly biodegradable nature of these
products when exposed to air. The absence of air and bacteria in groundwater raises
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doubts as to the biodegradability of these compounds in groundwater. Sampling and
analysis will provide information currently lacking.

3.3.43 Categorylll

1. Sewage Treatment Plant Efficiency. Chronic exceedances of fec‘a'tgoliform and BODg could
result if either production or staff increases bring the sewage'trutpwnt plant’s inlet flows
nearer to capacity. Potential impacts on the recelvaﬂg .s‘uaam (the Scioto River) are
difficult to assess, but are likely to be minor though mgasurdblm s

."'n

S ' 1:.,

Optimum operating condltuons cannot be achidvéd at,vthe X-6619 Sewage Treatment Plant
because poorly-designed floating weirs at ;he aerétwn bdﬂ”ns allow surging to occur. The
aeration basins overflow to the clarifiers. a!. incorﬂ;ng raw wastewater displaces the
activated (aerated) wastewaters. The' ﬂn.pt_my\ﬂem fail to smoothly regulate the flow of
activated mixed liquor from the adration bqﬁms, and at times cause water to be held back
prior to release. When flow doés,commm(.e, the sudden surge over the weir often carries
partiy-treated or raw wastgwa} fbnp with properly-treated effluents to the clarifiers.

Normal overflow rates vary frﬁmd-w 35§ gpm, but surges appear to flow at higher rates

A
A-m ‘i"‘u it
\ otk

for short periods of time."

e
‘“‘u -.,,
il

Under present cdhmtions thq,-x-6619 Treatment Plant is achieving a high compliance rate

with permzt,qrgqmréh)uots "B0Ds, TSS, nickel, and pH limits have been in compliance

100 percen{ of u;g tlme ‘fn 1985 and 1986. Residual chlorine requirements were met
fthe ti n.?h 1985 and 100 percent of the time in 1986.

J,,QBG But this good record primarily results from the fact that the sewage
traatment 'plant was designed and built to serve both the GDP and GCEP operations at
PUEC. Rated design capacity anticipated a normal flow of 700,000 gallons per day, with
bﬁﬂks up to 1.2million gallons per day. Current operatmg rates with only the GDP
facilities in operation average less than 300,000 gallons per day. As a result the plant has
sufficient retention time to provide adequate treatment. However, if the inlet volumes
were increased for any reason (activation of GCEP or increased activity at GDP), the faulty

weirs could cause inadvertent releases of fecal coliform and BODs to the Scioto River.
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Release of PCBs to Surface Waters. Evidence exists that migration of PCBs via surface
water pathways is occurring at PUEC and that PCBs may be entering the food chain for

consumption hy humans.

Minnows taken from streams on-site contain PCBs (mqasured as PCB-1260) at
concentrations 2.5to 36times higher than minnows collectéd from the Scioto River.
Sources are not obvious but are distributed across all recéivlng-s;tmms tc some extent.
Data from September 1984 and 1985 fish tissue survqys-cm:iucted by PUEC showed the

'
B

following concentrations for each source: SR

. REIN
's' e e i e
e

Scioto River 0.05 ug/g
Big Beaver Creek 0.15 ug/g
On-Site Receiving Stea 5 .
eptem
thtle Bcaveﬂ;reek # . 0.35 ug/g

West Drmge mm» 1.15ug/g 1.80 ug/g

Th&re ar'gnocurrent Federal Drug Administration (FDA) action ievels for samples of this
type Typ:cal action levels for similar food products include a concentration limit of three
. : rmcrograni’s of PCB per gram of red meat (3 ppm). Although the reported concentrations

" -' - m minnows are all less than FDA action levels for red meat, some specimens (West

quinage Ditch in September 1985; Little Beaver Creek in September 1984) have retained
more than 50 percent of the limit, and these specimens are irmmature young species.
Adult fish may yield increased concentrations of PCBs. The minnows sampied did confirm
PCB increases over background levels. These increases are serious enough tv warrant
further assessment of present and potential impacts from PCB releases and identify a need
1o investigate sources, past and prasent.
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PUEC conducts the fish tissue sampling and analysis program annually for radioactivity
characteristics, but it is not clear whether PCBs are measured annually. Refer also to
Finding4.2.2.3.1 for further discussion of this environmental problem. Survey-related
sampling is planned.

Category IV .
Lack gf Comglnance with tandard Operating Procedugz! "" § g ). Untreated contaminants

have been released, treatment facilities have been. Gver}oaded and available resources
(labor, time, chemicals, and energy) have been mlsi.m.ld as a result of inconsistent
compliance with written SOPs and operating. methods Such releases may constitute a
threat to the environment, both on- and pff-sute Procedures exist for notifying affected
parties whenever dumps or accidental sprlls Qf cor\gentrated solutions oceur, or when
critical treatment facilities must be ihutdpwn‘or mherwnse restricted in their ability to
handle incoming wasteloads. Thm IS ewdence that these procedures are not always
enforced because of a Iack of corhmumcatuon between groups responsible for
notification. ' R

For example, momtormgé reportsf.‘[br September 1985 for Outfall 004 (X-616 Chromium
Water Treatment Facility) mdncm no flow leaving the plant on September 25, 1985, and
carry the notatmn. " Facnhty ‘was shutdown for repairs on 9/24/85 without notification"
(emphasis added) Samglm collected by envircnmental protection staff were rendered
invalid, requlred monutorfng had to be rescheduled for later in the week, and labor hours
were expende{ineffmantly because of lack of prior notification.

- P rts Lack of sufficient or proper spare parts for an instrument recording

.,.fjow fate; at NPDES Outfall 011 resulted in a prolonged downtime. The downtime

) "”resulted when the instrument was struck by lightning, which caused extensive damage.

' "-:,';3~'_f'f}}eplacement parts had to be shipped in from overseas. Consequently, the instrument was

"oﬂi‘;of service for 6 months.

OEPA requires that flows at that outfall must be measured once a month, hence PUEC was
technically in violation for 6 months. OEPA could have penalized PUEC for making no
attempt to measure flows by any other method during the period when the flow monitor

was out of service. In this case, no environmental problem resuited from failure to track
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flow rates from this source (the Northeast Drainage Ditch conveys non-contact cool 1g
water and surface runoff to a holding pond and then to Little Beaver Creek).

3.4 Hydrogeoiogy

3.4.1  Background Environmental Information

34.11 Regional Geology

¢ .
e e

The PUEC plant is located in the Central Stable Physmgraphlc P‘r‘éw'?\cg 6n the western flank of the
Appaiachian Plateau. Geolog'cally, the region consnsts@f‘a basemenf-of Precambrian igneous and
metamaorphic rocks overlain by younger flat- ly| ng to gentlu dappmg sedimentary rocks of Paleozoic

age.

depositional environments. Subsetmont td deposltlon, lithification of the sediments resulted in the
formation of shales, limestones and doTbn?tms, sandstones, siltstones, conglomerates and coai.

Near the end of the °a¢eozoni' "Ena, thé‘ reguon was uplifted. This upheava! caused a change from a

predominantly depos,;tlonal to art! erosnonal environment. Paleczoic rocks, which were uplifted
during the Permiai. P,_‘ mpt:l, were exposed to erosive forces from the Permian to the Quaternary

Period. Tnus, rngspf Mémmcpnc age wer: not deposited in the region.

Durmg tne Quatdmary Perlod continentai glaciers spread as far south as the northern portion of the
study regmn. Northiof this boundary, glacial deposits generally overlie bedrock. Glaciers indirectly
mﬂuented condmons south of this boundary. The result was the local deposition of ailuvial and
Iacustnne sqgunents and the altering of drainage patters.

Glacially influenced surface drainage produced several al'uvial valleys in the PUEC regior.. The Teays
River flowed northwestward across the region a few miles north of PUEC. A major tributary, the
Portsmouth River, flowed northward through the area presently occupied by the PUEC site, joining
the Teays River near Piketon. During the Pleistocene, the Teays River was dammed at a point north
of the study region, presumably by a glacier. This formed a large ake, which has been named Lake
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Tight. Lake Tight occupied the main Teays River valley as well as tributary stream valleys and
produced a series of finger lakes. Alluvium deposited in the Teays and Portsmouth River valleys and
lacustrine material deposited within Lake Tight are present within the study region.

Modifications to the regional drainage system occurred as Lake Tight f lled and sought another
outlet. These alterations initiated the Deep Stage drainage. Because stream gradients of the newly
created drainage system were high, rapid downcutting of stream Vaﬂeyscqnsued an event which
produced deep narrow valleys. The most significant Deep Staga ,str.eqm in southern Ohio was the
Newark River. The Newark River rose in east-central Ohio and (lo\wed sOuthwesterly from Chillicothe
to Portsmouth, where it joined the Cincinnati River, whnch in wm flowed through the valley
presently occupied by the Ohio River. Flow in the Newark k‘mg’was to the south; that is, the reverse
of the direction water flowed in the Teays and Portsmouth Rivers

K _-.
b

--------

continental glaciations. The deep Newark Rlﬂr vall‘wwas pamally filled with silt, sand, and gravel
outwash from continental glaciers to the: north Thg present Scioto River flows southward on this
glacial outwash above the bed of the old Neﬁ'a(k Rwe? The Scioto apparently has a smaller flow and

3.4.1.2 Site Geology R e

The PUEC site lies on & segméfﬁuf tbé pre-glacnal Portsmouth River Valley that trends north-south
and is separated *rom the Sgoto Rwer by a series of low-lying hllls At the site, the Portsmouth River

Valley is approxlma{eiy{msle mae

Bedrock conﬁsts 6fé+ntarbedded sandstones and shales, which are relatively impermeable. The
Sunbury Shale a!‘;‘ .he uppermost bedrock unit over most of the southern and eastern portion of the
site. 1L fs approxlmately 19 feet thick, but at the site, erosion has removed about half its thickness,
Ieavmg a umt about 10 feet thick. The Berea Sandstone lies beneath the unconsolidated deposits
over the norx)‘nm and western portions of the site, or under the Sunbury Shale where it has not been
completely eroded (in the southern and eastern portions of the site). The Berea is about 30 feet

thick.

Overlying the bedrock are river deposits laid down by the Portsmouth River. The Gallia Sand, as this
formation is known, consists of silty to clayey sand and gravel. This unit usually contains more than
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30 weight percent silt and clay. The average thickness of this unit is about 5 feet, although in some
places it does not appear to be present.

Lacustrine deposits are present over most of the sites. These deposits and the soils derived from
them are exposed at the surface, or they may lie beneath a thin venegr of fill emplaced during
construction of the plant. These fine-grained sediments are known as thg Mmford Clay member of
the Teays Formation, and consist primarily of silts and clays. The Minford t%ay may be as thick as
40 feet at the site. ‘ '

remiy

Small areas in the southern portion of the site contain al]uvuum'aw c,olluv:um Areas along Littie
Beaver Creek may also contain alluvium. This materlat rs faund pr!maruly below elevations of
630 feet which is the approximate bottom of the Portsrm;mh Rwer channel. There erosion has
removed the lacustrine and fluvial deposits, and beb\rock i-k :obscured by the alluvium or the

colluvium.

Fill emplaced during facility constructwm occumbs a sTgmflcant portion of the area within the
perimeter road. The original ground s.urfat““_\uas cut and filled to provide flat land for construction.

As much as 29 feet of fill may havg beén '-od‘m drainage channels to bring them to grade. After

leveling, crushed stone was placed ‘hs mnstrutt‘(on staging areas.

LT

AT

e
K

anure 3-9 is a generalized: geologlc crewsectuon that presents the spatial relationships between the

There are two ypu.of aquafers in Pike County--the consolidated rocks, which can be generally
charactenzed _poor aqunfers, and the unconsolidated materials, which are good to excellent
aqunfw G

The sandéi'éﬁps and shales yield small amounts of hard water that may be adequate for domestic use.
Locally, wells in the bedrock yield an average of 5.6 gallons per minute (gpm), aithough many dry
holes have been drilled (Law Engineering Testing Company, 1982). Bedrock well yields are generally
greater in valley bottoms than on adjoining hills (Ohio Department of Natural Resources, 1953). The
occurrence of water in these rocks depends primarily on the presence of fractures and bedding
planes (secondary porosity). Most of the residential wells in the area are completed in the fractured
bedrock, usually at depths of 150 to 200 feet. These open boreholes usually intercept a number of
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fractures or bedding planes, which provide a reliable amount of water from several small sources.
Water from the bedrock aquifer can be high in dissolved solids (approximately 2,900 mg/l) and total
hardness (approximately 1,300 mg/l). A low pH could be expected in the shales; a pH of 4.1 has been
reported (Law Engineering Testing Company, 1982). Based on 17 packer-type permeability tests for
which flow was measured, the Bedford Shale has a geometric mean -.hydraqlic conductivity of
2.66 x 10-5 cm/sec in the site vicinity (Law Environmental Testing Company- -f978).

--------

L) \\0‘
N

At PUEC, the Gallia is capable of yielding modeyate amavhts bf water and has a hydraulic
conductnwty of 10-210 10-3 cm/sec. Local flow dtrect’ohs ace, for;;he most part, toward surface water

------
.......

within the Portsmouth River Valley is thouq_ht to hg' from north to south, generally followmg
topography, with the final discharge pomt aa.theqmo River. Although the overlying Minford Clay
y emp 1d9cm/sec, Geraghty and Miller, 1986a), it does
not act as a confining layer for thg Gawa Sand ‘ The clustered monitoring wells on-site reveaied
virtually no difference in hydrauhc H”cud betv'wen the shallower wells screened in the Minford Clay
and the deeper wells screened in the Galﬂa Sand (Geraghty and Miller, 1986a). At times during the
subsequent sampling and er-levei xﬁeasurements the water levels indicated a slight downward
gradient, while at other tnmeﬁ"uﬁhe water levels indicated a slight upward gradient. This would
suggest that the Mmfdrd ré)ard; vertlcal flow and, therefore, downward movement of water in the

has very low vert.cal hydraulic conduotw'

clay is extremely sloW«.f
aquifer. The degréé of co'r‘m_!ttlveness between the Galha Sand and the underlying bedrock aquifers
used by Iocal Fesldgt\pg pot known. Groundwater studies at the site have primarily been limited to

the uncomuhdated seduments of the Portsmouth River Valley. in addition, the relationship between |

grounthate[ in the Portsmouth River Valley and the Scioto River Valley is not known. Some nearby
resudems are using the deep, fractured bedrock as their domestic water supply, but most are using
municipal wazer from wells along the Scioto River. On-site groundwater contamination appears to
be confined to the unconsolidated sediments of the Portsmouth River Valley (the Gallia Sand in
particular), but the risk of residential well contamination cannot be ruled out.
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The unconsolidated sediments are the major source of water in Pike County. The alluvial material in
the former Newark River Valley (bresently occupied by the Scioto River) is the source of water for the
County water system. The alluvium in the valley is 60 to 100 feet thick and consists of sand and
gravel lying beneath more recent silts. The sand and gravel rest on shale bedrock. The thickness of
the sand and gravel and the proximity to the Scioto River are the reasons for the large supply.
Pumping wells near the river induces infiltration from the river to the sand and gravel. PUEC has the

'xx."

capability of pumping as many as 20 million gallons per day from 31 wéllnl-qng the river. The Scioto
River alluvium contains good quality water with a pH of abgu” Total 'dnssolved solids are
appro :imately 350 mg/l, and hardness is about 300 mg/l (Law Eﬂgmey;m’g 1982). Although iron may
be higher than the Secondary Drinking Water Standard of 0. 3 maff: &spresence would not be likely
to cause adverse health effects in consumers. The ermat;[c mean hydraulic conductivity for
two wells in the area was reported as 8.2 x 10-2 cm/se((Law Eﬂgmeermg, 1982)

‘\
"

u“'

3.4.2 General Description of Pollution Sourcis"_:il‘;y& éoﬁtfgls
N
AR “-s_ *,

e .
w“ e, “ 0

PU EC staff have, over the years, |dent|f|ed a number of actual and potential sources of groundwater
contamination. As a resuit of this ¢dentif?caflqn, a number of monitoring wells were installed
around various facilities. The majer. sonCQ& bf actual and potential groundwater contamination are

Mx

as follows: 4"‘_;.‘,,!, -A-.";,‘,_. .

[Tt .
LT *n'
G, o,

e X-7018 Hoidmg‘?&mj that recewes trichloroethylene (TCE) contaminated water via direct
dlscharges plptllne hq‘kaql and/or accidental spillage from unidentified sources.

o X- GOOA Caa:k it e, X¢231A and X-231B Oil Biodegradation Plots, and the X-749A Classified
Matoﬂaﬂ ‘Bunal“@na, which may act as source areas for contaminated groundwater
dbsé odiu*g;numbor of the monitoring wells in this area. Infiltration of precipitation will

o ;removo.mntammants from the coal or the soil and transport them to the groundwater.

‘h

"N‘:""_.:!(_'7749 Contaminated Material Disposal Facility, where wastes may be in contact with the
Erécndwater.

¢ X-616 Chromate Sludge Lagoons and nearby, unidentified sources of organic compounds.

These entities have contributed to groundwater contamination, via leaking process lines,
leaching through the sludge, or some other (unidentified) avenue.
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® X-734 and X-735 Sanitary Landfills, where buried wastes are the source of elevated total
organic carbon (TOC) levels found in the groundwater.

e The X-705 Decontamination Building, where leaking pipelines and accidental spillage
could be the avenue by which groundwater has become conummated with TCE. The
facility has no monitoring wells, but it is known that groundwater in this area is

,‘ E N q‘ v..‘.
contaminated. ‘ BT

.....

These areas and several other potential sources of groundwafw: cpht’ammatlon are discussed in
greater detail in Section 4.5. i,

v ote
TN

Sy v
BT .
. ‘n

o
.-.._
‘u

At present, there are neither institutional nor physmal controfs'on most of the identified sources of
groundwater contammatnon, hence these areas wull eontmue xb act as sources in the near-term.
Surface-water diversion ditches at the coal plle funcuonas a nhysucai control by intercepting some of
the contaminated runoff that would have a‘gherwnse percola#ed to groundwater. The diversion
ditches are discussed in more detail in Secuons 3 and Semon 4.1

343

3.4.3.1 Well Installation i

Frequency Facility 2;'\2:;; Frequency

Quarterly Semiannually

Quarterly X-749C 7 Semiannually
Quarterly X-735 7 Semiannually
Quarterly X-734 3 Semiannually
Quarterly

Figures 3-10 through 3-14 show approximate well locations. Each of the wells currently monitored at
X-616, X-231A, X-231B, X-701B, X-748, X-749A, and X-749C is constructed of 2-inch-diameter stainless
steel and outfitted with bladder pumps. The older wells at some of these facilities were constructed
of 6-inch-diameter polyvinyl chioride plastic (PVC), sections of which were glued together. They
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FIGURE 3-11

X~-600A AREA
MONITORING WELL LOCATIONS & WATER TABLE CONTOURS
PUEC - PIKETON, OHIO
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o 300 600
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X-7725A

C _ROAD

LEGEND Y4

‘03},", MONITORING WELL INSTALLED BY CTL, INC. IN FALL 18G5
c'bm'-n-.,-.-— LINE OF EQUAL WATER. LEVEL ELEVATION RELATIVE TO MEAN SEA LEVEL DATUM
-t DIRECTION OF THE HORIZONTAL COMPONENT OF GROUNDWATER PLOW

| ADAPTED FROM: CTL, 1986.

FIGURE 3-13

X-616 AREA
MONITORING WELL LOCATIONS & WATER TABLE CONTOURS
PUEC - PIKETON, OHIO
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FIGURE 3-14

X-734 & X-735 AREAS
MONITORING WELL LOCATIONS
PUEC - PIKETON, OHIO
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were also outfitted with submersible pumps. It was these factors which prompted EPA to request
new wells that meet RCRA requirements, Construction (as-built) diagrams are available for the new
wells built in 1985. However, the 6-inch-diameter PVC wells at X-734 and X-735 have not been
replaced.

nine facilities listed above.

X-701B «.’..-‘-'_, R

’
x, e, T
M 5" Yeveia
'l
F

) ‘,r.

in 1953, one monitoring ‘vell was installed on the southeastm eagé of the holding pond. For
several years, it was analyzed for hexavalent chronvum, mcke} fluonde, uranium, and gross alpha
and beta activities. The well was sampled on numerbqs occaﬂons, but most contaminants were
found at or near the instrument detection limits;. Th:s M'Mna}well has been grouted shut.
As part of the expansion of the ground’ﬂater monutor’mg network in 1984, four additional wells
were installed. The four new wells were sarﬁpleﬁ aftér their completion in early 1985. At that time,
a 1.65-foot-thick {ayer of separate phas!'mf -wvas found at the bottom of Well BW-2 (Geraghty and
Milier, 1986a). The presence of thns deqse, hhn-aqueous phase liquid, coupied with inadequate well
construction techniques (wells were ma'de of 6-inch-diameter PVC that was glued together),
prompted PUEC to hire Getgghty and Mﬂler, Inc., for a detailed site investigation.

in the fall of 1985, Ggfaghgy and Nﬁnller, inc., installed 13 monitoring wells, including three sets of
clustered wells, - S

The wé]ls mstalled ‘around these facilities were all completed in 1985 during single-effort
mvesﬁgptmns related to RCRA activities.

. v."
)

X-749

In 1953, four bedrock monitoring wells were installed. Thraugh 1983, no appreciable differences in
groundwater quality were seen between the upgradient and the +downgradient wells.
Five additionai 6-inch PVC wells vvere installed during the fiscal 1984 effort. No analyticai data are
available for those five wells. All nirie wells are presently iractive.
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in the fall of 1985, Geraghty and Miller, Inc., installed 14 additional wells, all but one of which were
screened at the base of the unconsolidates materials (in the Gallia Sand). . Tiz 14th well, located
near Big Run, is screened in the bedrock. No additional wells are planned at this time.

X-616

Four 6-inch-diameter PVC wells were installed initially (1984) at’ t.hts fpcuhty "Fhese were replaced
in 1985 by five wells meeting current guidance on well construdqbo t!“;hmquos

X-734/X-735

.....

flow less than reliable. In addition, the upgrad?ont WQMSLJ) is dry. None of these wells is scheduled

for replacement.

When the new landfill opened in ?W,,threeaddntlonal wells were installed. As with the wells at
X-734, most of these wells are partially sﬂfed-m Thus, the data generated on them is unreliable.

3.43.2 Ground

The on-site wells that AYQ beam sampled quarterly (X-616, X-231B, X-231A, X-701B, and X-749) are
analyzed for tm-fo'ﬂpwmg&ﬁarameters

Indicator Parame
Y Total organic halogens (TOX) Total organic carbon (TOC)
Ty Spacific conductance pH

Water Quality Pararneters

chloride iron manganese phenols
sodium sulfate
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Interim Primary Drinking Water Standards

arsenic ~ barium cadmium : chromium
lead mercury selenium silver
endrin lindane methoxychlor toxaphene
2,4-D 2,4,5-TP(Silvex) radium fluoride
gross alpha gross beta fecai coliform o , Nitrate

Additional Parameters o<
uranium molybdnf)u.m',;." L

e ‘.' vlh_

following parameters:

® Chemical oxygen demand (COD)

® Total dissolved solids (TDS) e,

e TOC GO

& Chlorides RSN " ‘

® Methylene blue active, substances fe g”L detergents and other surfactants, and anionic
substances) g,

N
LR 1Y
L]
‘el iy
B
.

Sample collection techmqués. as obsemed during the Survey, are defined in the Sampling and

Analyss Plan (GAT, ur}dated a) “*Wotd“ levels in the wells are measured to the nearest tenth of a foot
prior to removing ahy watqr from tﬁe welis. After all water levels are recorded, each weil is purged

et [T . ‘z,
conductuvaty hav tabilized) Fmst coliform samples are coliected from each well and delivered to
the PUEC Ibhoram& Hiegause of the time needed for sample preparation prior to analysis. The
samplers thqn refum to the wells to collect the remaining samples.

"
3

A 45-n‘nero:n hogh capacity, on-line filter is used to filter metals samples in the field. By filtering the
samples, orﬂy'dlssolved metals can be analyzed. Suspended metals are not analyzed at the site,

contradictory to the guidance presented in the PUEC sampling and analysis plan.

Each well is monitored for indicator parameters and water-quality parameters during a detection
monitoring program as required by RCRA. Four replicate analyses are performed for each of the
indicator parameters. At the time of the Survey, the facility had collected three sets of auarterly
samples.
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Residential wells are sampled semiannually and analyzed for uranium and gross alpha ard beta
activities, none of which have ever been found at levels that exceed the detection limits.
Approximately eight wells are presently in the sampling network, but some of these welis are used
for potable waier supply. Water supply wells' may be anappropnatc for use as groundwater
monitoring wells for several reasons. First, aeration caused by use of a suBmersable pump may strip
volatile organics before they can be sampled and analyzed from the Watcr Second since supply
wells typically have extended screens reaching well below the wqi:‘t;;"fabie any'contarmnatlon may
be diluted by mixture with relatively clean water from other deﬁths. J’fnaHy, potable water supplies
may be treated by domestic water softeners that may cause sorie. contammants (e.g., metals) to
precipitate before they can be sampled and analyzed. Hence,‘ pqtable water supply wells cannot
provide dependable groundwater monitoring mformatubm_ but rather should be considered
indicators of contamination from the tap at the time. xhe sam;.:o!e is taken. PUEC has encountered
difficulties in finding residential wells to sampl‘e bocauu' mahy of the residences are being hooked
up to the municipal water supply. Most of the wells that ;he facility sampled in 1979 at the inception
of its residential well samipling program- h&we sohqe been plugged as the owners change to public
water. PUEC is attempting to |dent|fy-addmaha¥ resudentlal wells in the area that are suitable for the
sampling program. - O

3.4.4

3.4.41

3442

} Pg"fientiglu'ﬁadiongglige Contamination_in Off-Site Wells. - There is a potential for

""" \indetected contamination of off-site wells with radionuclides.

The degree of connectivity between the Gallia Sand, which is contaminated on site, and
the bedrock aquifer, which is the source of domestic water supplies in the area, is not
known. In addition, sampling procedures in residential wells may mask any contamination
that is present. Samples are collected from an outside tap, which may be filtered, rather

than from a point in the line upstream of any water filters or softenars. The presence of
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these devices could result in underestimation of radionuclide concentrations by removal
of minerals or organics to which radionuclides may be compiexed.

Although the nearest offsite well is more than 0.5 miles from the site and the levels of
radionuclides in onsite wells are low, current information ns. nnadequate to dismiss the
potentual for offsite transport of contaminants. PUEC mdncatod to the Survey team that it
intended to note the presence of filters and softeners in fu{ui‘e md&ntlal weli sampling.

Iy A o
.H‘-....'. ' ¢
K4 )

Underestimation of Volatile Organic Cghcentratiogg, —«Com{m rations of volatile organic

compounds in groundwater may be underest: da ted as thb result of improper sampling
procedures.

filled, a factor which permitted" vblatnle‘ »qrgamcs to diffuse from the water into the
trapped air (see Finding 3.4.4. 4\1)' L

be contammatemwvth ra*éuoactwe and hazardous constituents as a result of both past and
ongou ng s&e}mvntm

Thé fuif"hme and extent of contamination at areas known to be contaminated is

. currenrt{y unknown but is under investigation. There are additional areas of potential

grbundwatcr contamination for which no groundwater sampling has been performed.

The physical characteristics of both the actual and potential sources of groundwater

ootammatlon are discussed in detail in Section 4.5, whereas the known nature and extent
of groundwater contamination is discussed below.

- EastCentral Area

The groundwater in the east-central portion of PUEC near the X-701B holding pond is

known to contain TCE and radionuclides, but the existing monitoring wall network
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does not defirie the full extent of the contaminant plume. Even though a number of
wells had been installed in this area prior to 1985 (see Section 3.4.3.1), little was
known about water quality except for the existence of pure TCE (1.65-foot-thick layer)
at the b \\mam of one well. Later well installation by Geraghty and Miller, Inc., has
shown w.ax, thcsu separate TCE layer is apparently Iumnted to the area immediately
ad;ace» it tJ well BW-2. None of the other wells in the area qf ?(-7018 have been found
to contain a separate phase of TCE, although it couid be Hpectnd to appear in MW-6
(renamed "X-701-6" in 1987), based on local bedracf(lzéntours. he separate phase of
TCE is an accumulation of the chemical at cmtontrgﬁqns that exceed its water
solubility. The movement of a pool of a heawer-thamwater contaminant such as TCE
is controlied primarily by gravity. The U&nse J’j‘quld wull generally flow along an
impermeable boundary (in this case, hedrock), _PU E(‘." stated that, “Present evidence
indicates the groundwater flowmg ovér tbe sepaMte phase is being contaminated and
is migrating, but that the separate-phan fs. Qﬁﬂé'ally limited and not moving.”

The TCE may have reached the basq of the aquifer either through fractures in the
Minford Clay or through a bmach in‘the clay made during pond construction or
process line mstallatu.on (Ge'mjhfy Snd Miller, 1986a). This pool of separate phase TCE,
as well as residual soul WMammatlon is probably acting as a continuous source of TCE
to the plume Other po’cbrfhal or actual sources of contamination at X-701B are
discussed in mmgdetall'm Section4.5.1.1.

L] .
Yo,
'.~‘ - hl T' J\
l v ". Lol

Accordu‘lg ta geraght%; and Miller, (1986a), groundwater flows southeastward toward
Lsttle Bewer Crm where it probably discharges. Additional wells are needed to

‘,conﬁrm thé‘tugroundwater discharges to the creek. Depending on the hydraulic

( mﬂ, contaminated groundwater may discharge to the East Drainage Ditch, and

e, frc.‘m'; there flow to Little Beaver Creek. This situation could also affect aquatic life in
2 ’ the creek. The Ambient Water Quality Criterion for TCE is 21,500 ug/i.

.""'lf?he available analytical data show that dissolved TCE was found at its highest

concentration of 790,000 ug/l (which is about 70 percent of its theoretical solubility) in
well MW-9 (renamed “X-701-9 in 1987), which is farthest from the pond (Geraghty and
Miller, 1986a). These data indicate that the plume is probably much more extensive
tnan was previously thought and has probably passed beyond the iimits of the
perimeter road. The plume also appears to be relatively narrow, perhaps because of

3-65



the high permeability and the thickness of the Gallia Sand, which together would limit
dispersion. Table 3-8 presents the analytical results for samples collected at the facility.

TCE has been identified by the USEPA as a probable human carcinogen. The Maximum
Contaminant Level for TCE is 5 ug/l, while the Max'mum COntamunant Level Goal is
zero (EPA, 1987). The TCE concentrations found in the wdllﬁ in the X-701B area make

N --.‘." i

this water unsuitable for consumption. ' -, "_.,.“‘
The wells containing the highest ievels of TCE ah,é.shqy{gd the highest beta activities.
Technetium-99 is very mobile in groundwazqr and t‘mght be expected to move more
_rapidly than the volatdes, based on a sonl/seia:fneqt'adsorptron coefficient (logyg) of 1.3
in soil with about 45 percent clay alef‘fner, 1985) énd a Kd of 2.09 for TCE. The
higher the number, the greater the afﬁmxy for.orgamc carbon in soil or sediment.
Hence, technetium will move appramatg}ﬁ 10'tames faster than TCE.

+, "

Geraghty and Miller, Inc., récqmrhendgd the mstallatlon of 11 additional monitoring
wells to define the extnt of tﬂe pl.ume, as well as the installation of a number of well
points to mvestngatq theil ﬁ“ts*cof the TCE layer (Geraghty and Miller, 1986a). If the
plume is not fully ndeﬁt}ﬁgd thq remedial actions selected for site closure may not fully
remove groundwater contammatlon and may therefore not eliminate the potential

for offsite m]gr,ptlon and discharge. However, it is unlikely that any residential wells

will be adversely‘a.._ -

eci#d by such migration because of their distance and depth.

3 4 ":? KR
Anothbﬁ?otemjaﬂy significant area of groundwater contamination at PUEC is near
the‘ X-705 chontammatnon Building. There is indirect evidence to suggest that the

graqﬂdwater beneath and around X-705 is contaminated by TCE, but sources are not

|dedttﬁed PUEC collected samples from each of two groundwater sumps. The

LA
toe
CRRTY

analytncal results indicate a potential groundwater contamination problem,

T Accordmg to PUEC personnel, the southern sump contained 13.5 mg/l TCE.

Groundwater sumps collect water from French drains beneath the building, and when
the water reaches a certain level, the pumps are activated. The water from the
southern sump is discharged either to the X-7018 Holding Pond or to the D and
E Storm Sewer, which empties to the East Drainage Ditch. At the time of the survey,
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the water was discharging to X-701B. The water from the northern sump is discharged
to the D Sewer.

Survey-related sampling is planned for the inflow to both sumps. The samples will be
analyzed for TOX, TOC, gross alpha and gross beta actnvutaqs, and nitrate to reflect the
building processes.

North Area

-,
b.

Ve ® EAREITRN
o e, *
"\' vyt ‘r* ewia'

Based on the historic COD and TOC values exhlbuted Ey momtormg wells in the north
area of PUEC it is likely that groundwa’tt'r m thas area is contaminated by wastes
buried in the landfills. in addition, there is: a“ p‘otemual for contamination of Little
Beaver Creek from discharge of ground'water iq the stream. COD was as high as
345 mg/l (Well SL-6) and TOC was as,h;gb'%s 27 3 mg/l (Well SL-9) (Johe, etal., 1981).
For comparison, TOC ranged fvé‘m 3. 3 mga to 378 mg/l at X-701B. These buried wastes
will continue to act as a source of groundwater contamination generated by
infiltrating precnpltatuqm. N' ’Jmeqfnc brgamcs analysis data was available for these
wells. Survey-related samphf!_gﬂ plahned

m bl

i-«s“!" N i "o

Based on topography and‘ geology, the survey team has determined that groundwater
probably ﬂowg_ toward 1.|ttle Beaver Creek from both landfills. However, the
momtorrﬂg weTK O Both landfills are partially silted in making the data on
groundwateb,.quahtyignd flow direction urireliable. In addition, the upgradient well

at X 734 u,ﬁry, ;hérefore there are no upgradient water-quality data at that facility.

A The groundwater in the south area of PUEC is known to be contaminated, primarily by

the acidit\' associated with drainage from the cocal pilc. This low pH can readily

"+ /mobilize metals and other hazardous constituents. Thus, the levels of contaminants

would increase beyond that which would be expected from normal leaching
processes.

Potential sources of contamination in this area include the X-600A coal storage area,

the X-231A and B Oil Biodegradation Plots, the X-230K South Holding Pond, the
Peter Kewitt & Sons Landfill, the X-749A classified materials disposed facility, and the
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X-749 contaminated materials disposal facility. The X-600A coal pile is a likely source
of acidic infiltration in the south area. These potential sources are described in more
detail in Section 4.5.2.

Acidic leachate from the X-600A coal pile would be expected to contain high
concentrations of iron, aluminum, and manganese. Excesng iron (up to 18.0 mg/l in
MW-2 at X-231B veérsus a Secondary Drinking Water fr@an&&rdraf 0 3 mg/l) and low pH
(between 5.6 and 6. 4) are found in many of the sumt;;m.d&ng wells”

0" ‘-_‘ ,“. -...., .
w ! .
Nt " be o'
.

‘Another potential source of groundwater conxammatrdMs associated with the nearby
X-230K South Holding Pond (see Finding 13 4‘2.‘1) t Both the sediments in the pond
and the sediments dredged from the pqnd wNEh are stored nearby, could be a source
of acidic recharge to the groundwaten benea'dh‘ the pond or the spoil pile (see
Finding 4.5.2.3.3). The X- 230K buﬂ;& Hdiéi‘ng}ond receives runoff from X-600A coal
storage area, the X-231A and: ROH éar)dbqradatron Plots, and the X-749A landfill as
well as miscellaneous storm .wwers u1 the ‘southern section of PUEC. The sewers may
have conveyed spills tqu«ZBU,K ."f}n X- 231A and B oil plots and X-749A landfill may be

direct source of gpoundwm "toniamrnatlon in addition to their contribution of

contaminated runoff H x—2301<. Which may serve as a recharge basin. It is unknown,
however, when orif the pohﬂ'recharges the groundwater,

»
2.
u ',“ N

o
Becausq ?’.U EC ha&r.'bnyﬁcted only detection momtormg at the wells near X-600A (see
Set‘tn.or;B 4,3.2), lt rs unknown (but suspected) that contaminants found in the soils
have reaﬁhed tht groundwater TCE was found at concentrations up to 12,000 ug/kg,
Pl 1,1 i?'r&loroethane was found at concentrations up to 1,100 ug/kg in soil
" ,_ aﬁ.trym X-231B. In addition, PCE (110 ug/kg) and Freon-113 (500 ug/kg) were
RN a(m dctemed (Geraghty and Miller, 1986¢). The presence of these organic compounds

1 ! inthe sonls indicates that oily wastes containing solvents were probably iand treated at

... this facility and that groundwater contamination is likely. In fact, these wastes may be
35'contributing to the observed levels of TOC in the wells near X-231A and B.

Four facilities in the area (X-231A, X-23'B, X-749A, and X-749) have their own
monitoring well networks. Well locations are shown in Figure 3-11. Because each of
the wells is currently being monitored for different parameters and on different
schedules, the extent of contamination is difficult to determine. However,
groundwater contours from the wells in the immediate vicinity indicate that the coal
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pile may be a major source of groundwater recharge in the area. When PUEC's
“X"-site boundaries of the five facilities are ignored, the contours shown in
Figure 3-11 can be drawn. The cdntours beneath the coal pile itself are unknown, but
the water levels measured in the fall of 1985 (not all were measured on the same day
but they are still valid for drawing general conclusions), .-nxndncate that groundwater
flows somewhat radially from the pile. This radial ﬂow m,eans that contamination

.
i ,l B

problems can spread in all directions. However, contou"s irfthe northwestern corner

of this area have not been determined because there‘ara nc wellsf n that area.

¥, . -" R T
e e B
'\, o' ni' AR LRETN

PUEC has performed more detailed monltqung aroUnaft,he groundwater surrounding
the X-749 facility, which is contamma’céa- Mzt& vglatlle organic compounds and
radionuclides. The existing monltpnng Wetl network has shown that most
groundwater contamination is confmed wthe wéhs nearest X-749 (see Figure 3-12 for
well locations). More mformatmn on ﬁhis s.gurce of contamination is contained in
Finding 4.5.2.3.2. Accordmg to Ggrag‘hty and Miller, Inc. (1986b), groundwater flows
generally southeastward tbward Brg Run where it probably discharges. However, the
low permeability of the shal;f?!dmck in that area impedes groundwater flow to the
stream. The plume has nof ‘Been shown to have approached the streum as of

.
i,

“i‘;, R it
January 1986, ftn, g

Gross alphal aqywty ln MW 10 (18 pCi/l) exceeded the drinking water standard of
15 pCl/l o+ Beta autimt.ﬁ were as high as 288 pCi/l. The most recent guideline for
technqﬂum ™ drmkf:\g water is 5,000 pCi/l, which would yield a 4 mrem/year dose

"o j mbof‘ !0 1986). Many of the wells immediately surrounding X-749 to the
‘“l}*ﬂ south contained significant levels of volatile organic compounds.
,_i{'mqmroethane was found at concentrations up to 9,400 ug/ in MW-10

AR (Max;mum Contaminant Level Goal = 200 ug/l), TCE was found at concentrations up

ito 6, 100 ug/l (MCLG = zero, proposed MCL = 5ug/l), and 1,1- -dichloroethylene was
found at 2,300 ug/l (MCLG = 7 ug/l, proposed MCL = 7 ug/l). These levels of organic

,’compounds may be reflected in the TOC concentrations found in these wells (up to

8.5 mg/l).

Miscellanenus Areas

There are several areas at PUEC that are suspected of having contaminated
groundwater These area are described in more detail in Section 4.5.2. Of the areas,
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only one, the X-616 Chromate Sludge Lagoons, have been studied for groundwater
contamination.

Groundwater near the X-616 facility is contaminated with chromium and organics
apparently as a result of waste disposal in the lagoons. The. sludge in the lagoons may
act as a source of groundwater contamination. This sbdrce of contamination is
described in more detail in Finding 4.1.2.4 5 and Flndlnd 4‘.5.#.-&.4.

---

The five monitoring wells in this area contain TOC I‘eyels rangmg from 3to 8 mg/l. This
indicates that there may be contamination With unudeﬁ'ufled organics associated with
past disposal practices. Chromium is lnfreqq&ntlyt pt«tectea but was as high as 150 ug/I
in well SB-5 on one occasion. This Iev.el is thrge times the Natlonal Primary Drinking
Water Standard/MCL for chromium. ™ K

..
"‘n'“
LIS

. Comprehensive Groundwater Mon«:ggmg Ple The groundwater monitoring activities at

PUEC are inadequate to d-lafactemp\ the nature and extent of groundwater
contamination because tho we‘ﬂs ah lmproperly located and many of the selected

analytes are mappropnate or rdadbquaté Failure to analyze groundwater samples for the
appropriate constituents chulq resul;m contammatlon going undetected.
i, .

The existing gmundwater m‘omtonng wells are essentially located as detection wells
around spemflt, regupat.eg" or suspected sources of contamination. Wells are not
consustenﬂy |ocmd to d'ifme the areal extent of contamination or to determine the
groundwateﬂflbw pn’tterns over the entire site. Failure to investigate groundwater
conrammhtlon i‘.‘sfng aggregated groups of neighboring sources may result in undetected
mtﬁratmﬁpi ontaminants. Identification of recharge and discharge areas will aid in

ﬁeten‘mmqg the potential impacts of groundwater contamination.

tn add-‘lon PUEC's groundwat:r monitoring focuses narrowly on appropriate and/or
téd;rmcally irrelevant contaminants required for state and Federal regulatory compliance
(e.g., metals and pesticides listed in 40 CFR 264.94) rather than on the particular
contaminants known or suspected at a site. The facility staff were waiting to complete a
full four-calendar quarters of analyses before running the Appendix IX scan; therefore,
much of the chemical-specific information available is based on data collected by
Geraghty and Miller, Inc., upon completion of their well installation.
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Category IV,

. Groundwater Sampling QA/QC Problems. The accuracy and reliability of the data reported

by the site iaboratory may be suspect because of several QA/QC problems associated with
PUEC sampling techniques. These problems could result in either the underestimation of

o
some contaminant concentrations or possibly the mcsndentnﬁcaﬁm of samples.

-

. ‘\ 'u

%
vi by l \

Underestimation of TOX and TOC concentratiom:'-r.r'ﬁy e:ccur because the sample
bottles were not completely filled. Volatiles irt- the »y,rer ‘phase of the sample will
diffuse into the air trapped in the sample bo:tle Conaéquently, analysis of the water
will give a volatile concentration less than th?t of the actual groundwater. In
addition, the improper adjustment a.f the bladder bump flow rate or the use of
submersible pumps in older wells (at )(-‘734uand ﬁ-735) could purge the volatiles from

..........

the sample prior to closure of the samhhoww

..‘::-:. \ v
Use of insufficiently- msulated t;oolets'wnth loose-ftttmg lids for sample traiisport will
allow samples to warm and. he«icg allow volatiles to escape the water. Levels of other
contaminants could be surmv at'fy.reduced

Misidentification of samb"é‘t"tould occur because non-waterproof labels are used on
sampie botﬂgs and the. Qample bottles are not labeled with an indelibie marker.
Should mt}re thamm Mbel fall off in the cooler, it would not be possibie to properly

|dentlf¥ the l@mple bgnle unless it were marked.
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4.0 NOI-MEDIA-SPECIFIC SURVEY FINDINGS

This section discusses findings and observations pertaining to waste management, toxic and
chemical materials, radiation, quality assurance, and inactive waste sites and releases. These
discussions do not include a background environmental information. ?ection because the areas
addressed are not necessarily tied to one medium as was the case with thu_ﬂscusslons in Section 3.0,
These discussions include an environmental monitoring program s"é«‘.‘t'ion“where appropriate and
where information was available. The findings for hazardous. fadio&cﬂve, mmed and solid waste
management are summarized in the section addressing waste* mbqaggmem

4.1 Waste Management M :

"l'ov‘“

4.1.1  General Description of Pollution Sources and¢ontrol

4.1.1.1 Hazardous Wastes e

Table 4-1 describes the overall S0urces,. dns’goﬂﬂnn and annual generation rates of waste at PUEC as
described in Ohio EPA Disposal Qucstaohna"res suﬂmitted by PUEC. The table was updated to reflect
current conditions, practices, anJ *dbqerahqh rates based on available information and survey

“ 1

observations. i

Resource Conservatuor! éhd Recow—ﬁct (RCRA) regulations define wastes as hazardous if they are
specifically listed (eg chh!mnated solvents) or if the waste fails one of the four characteristic tests:

extraction procedurd (fr}‘tomﬁty, ignitability, corrosivity, or reactivity.
RSN . "\ ﬂ{"

PUEC genemtqs g wpwty of liquid and solid hazardous wastes, including hazardous wastes
contamumtpd \m,th raduonuchdes The nazardous wastes generated irclude solvent wastes
genetated ,from Jegreasmg operations, laboratory hazardous wastes, waste acids from
decontlfhmatton and maintenance operations, EP toxic sludges from the X-616 Chromium
Reduction Plant and EP toxic heavy metal siudges contaminated with uranium from the X-705
Uranium Recovery Operation. Table4-2, adapted from the PUEC Hazardous Toxic and Mixed Waste
Implementation Plan and Inventory of Wastes Requiring Incineration, describes the characteristics of
hazardous, toxic, and mixed waste streams generated at Portsmouth. Potential mixed wastes not
described on Table 4-2 include trap materials, uranium recovery table solids, and incinerator ash.
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Hazardous wastes are stored in an interim status storage facility located in Building X-752. The X-752
facility has concrete floors and berms with separate bermed areas to segregate incompatible wastes.
Wastes are shipped to X-752 from generating facilities and the X-740 Waste Oil Storage area, when
tests show drums of oil to contain hazardous wastes. Wastes such as solvents are shipped from X-752
to commercial facilities. Hazardous heavy metal siudges from X-705 Uranium Recovery Operations
are also stored in one unpermitted area, X-752, next to the permutte'd stor;age area. PUEC has
formally requested that OEPA expand the permitted hazardous wasté W area

Figures 4-1 and 4-2 describe the overall handling procedures. fbr s)gdges, solid wastes, and liquid
wastes, respectively, mcludmg wastewaters at PUEC. -

Underground Storage Tanks »

--------

.....

requirements. These tanks range in size from 100 gaHons to a 6,810,000-gallon cooling tower basin.
The substances contained include onls, gasolme, wastewaters and coolmg waters containing

construction, capacity, material stomd,‘and dgte installed for tanks listed in the PUEC Underground
Storage Tank Notification. The USEPA has until November 1988 to promuigate tank regulations

regarding leak testing, monnormg, ar)d ‘yeporting leaks from tanks, taking corrective actions if leaks
occur and prepanng clbsure ptmja prevent future contamination. Proposed regulations were
issued April 17, 1987 ad

e r“'-- s
PUEC has sququ.a RCRA Part A permit application for the following facilities:

; o x 752 Hazardous Waste Storage Facility
'X-616 Chromium Sludge Lagoon*
X-701B Holding Pond (including Total Containment Area)*

X-231B Oil Biodegradation Plots (currently undergoing closure)*

X-749 Contaminated Materials Disposal Facility*

* Mixed Waste (Hazardous/Radioactive)
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FIGURE 4-1

WASTE HANDLING FLOW DIAGRAM
PUEC - PIKETON, OHIO
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TABLE 4-3

UNDERGROUND STORAGE TANKS REGULATED BY RCRA 40 CFR 280

PUEC - PIKETON, OHIO

Tank # | Facility LoTcaa':il::n Con:tarE:tion (%a;'a;:‘ts); ng:;:: |'« In?t:}Ieed AbacD'o:?ned
1 - ‘Steel 500 |Diesel """f.i"5/54 NA
2 300 |west Fiberglass 2,000 | Diésel " e "NA
3 326 |Northeast |Steel 5,000 | Dreget’ sk 7/66 NA
4 326 | North Steel 104 .pieseﬁ‘:‘i;;. -/81 NA
5 326 |south Steel 7)3-'3;‘;« /181 NA
6 334 |Southeast |Fiberglass “.2000 [Diesel /85 NA
7 344 |North Steel 00} Piesel -181 NA
8 345 |under Steel Diesel -/81 NA
9 605G |Southeast |Steel Diesel 8/54 5/82(1)
10 611 NorthSide |Steet... Diesel 8/54 NA
11 611C | West ;’E’;' o Gasoline 8/54 4/80(2)
12 | enc 'c“::;";‘r”"“ Fib‘eﬁfgfaﬁ..i? 550 | Diesel 2180 7/813)
NA 615  |West'i, Steel:" 1,000 |Propane 5/54 8/55(4)
13 | e40-1 |waest fTsizz;T 500 | Diesel 6/60 NA
14 | 710 ~;,ﬁ9¢@§6'mﬁhteel 265 | Diesel -155 NA
15 Naﬁ | Fibergli ss 4,000 |Diesel 9/81 NA
16 A L " |Fiberglass 4,000 |Diesel 3/81 NA

17 | Steel 501 | Used Oil 1/62 NA
1817750 ]Southeast |steel 18,000 |Gasoline 5/54 NA
191750 |Southeast [steel 18,000 | Diesel 5/54
20 | 750 [Southeast | Fiberglass 10,000 [Alcohol 6/82 5/83
21 75) North Fiberglass 1,000 | Used Oil 8/78 2/86
22 751 |Southeast |Fi Berg!ass 15,000 }Gasoline 8/78 2/86
23 751 Southeast |Fi berglass 15,000 | Gasoline 8/78 2/86
24 751 Southeast |Fiberglass 15,000 ] Gasoline 8778 2/86
25 751 | Southwest |Fiberglass 550 |Diesel 8/78 NA
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TABLE 4-3

UNDERGROUN? STORAGE TANKS REGULATED BY RCRA 40 CFR 280
PAGE "WOQ ‘ ‘
Tank # | Facilit Tank Tank Capacity Material Date Date
Y| Location | Construction | (Gallons) Stored - | Installed | Abandoned
26 1007 | Northeast | Black Steei(S) 120 |Diesel ;7o F NA
27 1010 | Southwest | Fiberglass 550 |Dieset:-. "..5/83 NA
28 | 1107av |- Fiberglass 280 |pigsel ;. | 683 NA
o 'h.'..‘-‘ s 5U
29 | 1107DV |- Fiberglass 280 |Diesel™, 6/83 NA
30 | 1107ev |- Fiberglass 80 Toresel 6/83 NA
O POy
31 3000 |west | Fiberglass ' Diesel’ 5/82 - NA
32 | 3001 [North Fiberglass | | isel 5/80 NA
33 3001 |South Fiberglass - %1:500. Diesel 5/80 NA
WY B .
34 3012 |North Fiberglass "=}, -840 |Diesel 6/81 NA
35 | 3346 |East Fiberglags,', | 3,500 |Diesel 6/83 NA
36 | 6000 |Southeast % "F.i» 10,000 |Diesel 5/82 NA
37 7721 |south Pilserglassii-. 2,000 |Diesel 7/83 | Never Used
.gxm ‘i
38 7721 | South Fiberijﬁ}; 2,000 | Gasoline 7/83 Never Used
39 7725 |Soutigast | Fibergjass 2,000 | Diesel 3/83 NA
40 7726 |wést  upibstglass 2,000 | Diesel 3/83 NA
41A S Concret Acidh
. jLoncreie - - <laic -
(55) 8L Y (Brick Lined) 5000 1\vastewater | /3 NA
[ waste
42A Concrete X
C 50,000 | Cleaning ~/53 NA
(86) (Brick Lined) Solutions
a3 Recirculatin
(87)"‘. 6 Concrete 2,200,000 | g Cooling 2/55 NA
Water
44 Recirculatin
63D-2A | N.E. X-630 |Concrete 4,600,000 |gCooling 8/54 NA
(88) Water
45A Recirculatin
630-2B | S.W. X-630 | Concrete 4,600,000 |g Cooling 8/54 NA
(89) ‘ Water
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TABLE 4.3
UNDERGROUND STORAGE TANKS REGULATED BY RCRA 40 CFR 280
PAGE THREE

Tank Tank Capacity Material Date Date
Location | Construction | (Gallons) Stored | Instalied | Abandoned

Recnrcuhgmg

Tank # | Facility

46A

(90) 633-2A [N.6332A [ Concrete 6,810,000 Coolmg R «-.§ISS NA

, \ Watét

47A &eqrcu'lmng I

91) 633-2B | E. 63328 Concrete 6,810,000 Cocli’ng “1 3/55 NA
. ',""','T. ‘watel’“ ‘:"’ ‘o :

(92) 6001 [ E. 6000 Concrete 286,000.; ;M% C.J 6/83 : ‘NA

,“‘
Yo

i"'

Source Portsmouth Uranium Enrichment Plant (-undated)
L Rev
» h ’1

(1) Water inleakage. -'.;f"-‘,,’ \.
(2) Replaced by tank listed below. PO e
(3) Replaced with above-ground diesel tan (!

inleakage.
(4) Dug up and installed above groudd_
(5) Two coats of Koppers #50. ¢
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RCRA Permit - Part B,

PUEC is presently negotiating the RCRA Part B permit conditions. As part of the negotiating process,
USEPA has issued a “Notice of Deficiency” (NOD), which is a request for additional information to
address permitting issues. Among the areas addressed in the NOD was thg X-749 landfill, which had
|mproperly received hazardous wastes in the past, and the X-7018 surfacé :mpoundment which had
received chromic acid wastes in the past and is still an active hazardou§ wma facohty Neither facility
is now an active hazardous waste facility, and EPA wants them clds;a ' PU ECi |s fequesting continued
use of X-701B until November 1988, and full or partial in-place clﬁsqre J!f %749 instead of excavation
of wastes. Near-term initiation of closure would mmed:ately reqluhstorage and/or disposal of a

large quantity of excavated wastes in an on-site, RCRA-pemunécl'facllnty

The USEPA is also consuderlng requiring closure of the X-231A aqd X-701B North Oil Biodegradation
Plots as RCRA facilities, in addition to the X- 2315 Ploty 65 _Q\_/h‘eh PUEC has already submitted a RCRA

closure plan. Cleanup of wastes and contamMated dtnvwould generate a large quantﬁty of solvent
and radionuclide-contaminated matenah requ«[mg “on-site storage and/or dnsposal in a

The NOD from USEPA also ‘states th,at the X-749A Classified Materials Burial Ground and the
Northern Impoundment shoulrf bd"lasgpé as solid waste management units on the RCRA Part B Permit
application. If e:ther umt w’re shva‘{n to be releasing hazardous wastes or constituents as a result of
a RCRA facility assemprt tm contmumg release provisions of Section 3004(u) of RCRA would
require cleanupra" [Ny riﬂ&m before PUEC could obtain 2 RCRA permit. This could generate

additional rém i Imen.wastes

X-616 Chropium Sludge Lagoons
Sludge generqted by the X-616 chromium reduction plant, which treats chromium-contaminated
recirculating cooling-wéter system blowdown, is discharged to the X-6i6 sludge lagoons.
Section 3005(j) of the Resource Conservation and Recovery Act requires closure of surface
impoundments such as the X-616 chromium sludge lagoons by November 8, 1988, if they do not
meet the technical standards for new facilities. PUEC intends to close the lagoons since they do not
contain any liners as required by RCRA regulations. The sludge in the lagoons failed the EP toxicity
test for chromium and contains uranium (=10 ppm), which may make the sludge a mixed wasta.
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Tests of the X-616 sludge showed that lime addition reduces the leachabie chromium to a level that
passes the EP test. Region 5 of USEPA concurred on a one-time basis in January 1986 to allow lime
addition to be used to detoxify 2,700 cubicyards of sludge and subsequent disposal in a
nonhazardous waste landfill,

Three closure methods are under consideration. Clean closu:~ would requi\:e that the sludge and the
chromuum-contammated clay liner be removed, dewatered, mzxed Wlth-l«mg and b 2d in the
into the day liner in plare of removal. A third method would' nqqutr;)'n-ptaze sludge treatmert and
installation of @ cap e

After closure of the lagoun, any new sludge thax. rs genm'ated would be treated with lime for
detoxification. An alternative solution tu the problem would.be the substitutiun of a phosphate-
based (chrome-free) corrosion inhibitor for chrbmium-baaed inhibitors. Lime-stabilized sludges may
not pass tne new Toxic Concentration Leachmg Pro:gd.ure (TCLP), which will be in effect in 1987.
Substitution of phosphate-based corroslon mh:bstqrs places the facility at risk of increased corrosion
rates in the various diffusion pre “ess. buslgi?'ng:&,;oohng water sysiems. |In addition, discharge of
treated phosphates from treated rgcurcufmmg' coélmg water into surface waters may be restricted.
Pilot plant siudies of phosphale-ﬁlknd mhbltors as substitutes for chromium-based corrosion
inhibitors are under way.

4.1.1.2  Mixed (Radigatti

PUEC generates m;xéﬁwdstes.(hazardous/raduoactwe) from a variety of sources. Trap materials, with
varying uramum-?!s assanthut recent tests have shown to be EP toxic, are generated within the
three procets buﬂdlnggjx 326, X-333, and X-330). The materials (sodium fluoride, alumina, and
magnesmm ﬂuonde) are removed from traps and placed into metal cylinders by Chemical
Operations, and the cylmders stored in Building X-744G for uranium recovery (where economical) or,
untul 198‘5, dusposed of in the X-749 landfill. The backlog of trap wastes stored at X-744G is
mcreasmg smce uranium recovery is proceeding at only one-third capacity until construction of the
full-scale biodenitrification plant is completed. This plant will treat wastewaters to meet NFDES
permit conditions. Uneconomically recoverable trap materials are accumulating for disposal for
several reasons. First, there is no hazardous waste dispots facility on-site suitable for disposal of
these wastes and, second, off-site disposal is precluded by the presence of radioactive constituents.
Third, if traps are changed more frequently in an effort to improve air emission controls, the
quantity of trap materials that therefore is destined for disposal will increase. Relatively large areas

4-14



| \'ll

‘I|I.i|““

are required for storage of these cylinders of uneconomicaily recoverable trap materials, since their
high uranium content results in the need to keep the cylinders in an "always safe” configuration and
thus eliminate the potential for a criticality event.

EP toxic heavy metal precipitation sludges containing uranium generated at the X-705 uranium
recovery operation are presently stored next to, but technically outslde the permitted area in the
X-752 hazardous waste storage facility. The generation rate of one bln*perweqk will triple when the
recovery operation returns to full operation in 1987 with completrqn»cﬁ constructfon and shakedown
of the full-scale biodenitrification plant. Full-time operation of. tﬂe urahwm recovary operation will
eliminate the back- Iog of recoverable trap materials whlle mcreasmgfthe storage area requnrements

,.r

contaminated) from the X-7,5 Decontamination Bullghng .:re a!so stored at X-744G.

x"
. 3 s le
o0 .

i, 5

The X-701B Holding Pond, which treats radloaawg w,am!waﬁers, produces a heavy metal uranium
and technetium-contaminated sludge that ¢s djsposqd pf in the X-701B Total Containment Area.
Prior to July 1984, the holding ponq“ rgcewed hqund radioactive wastes from the X-705
decontamination and uranium recover.y oper’ﬁtlons quund wastes from the X-700 building cleaning
operations also were received prnor to Iun! 19&‘2

The sludge is stored in the Total Confgiﬁhpent Area in the event that uranium recovery becomes
economically feasible. Hmur USEPA will require that the sludge be treated as a waste, since

uranium recovery is nomow feugblg ;Approxlmately 500 cubic feet of sludge is generated annuaily.
i

)

".4- ",_,P KN

commercial ha;a:dous mﬁe facilities to handie any hazardous wastes contaminated with
raduonuchdes, and hy—PUEC policy prohibiting shipment of radioactive wastes to off-site facilities
other than. Q_OE fagh,g‘nes
The grawmg accumulat»on of mixed wastes is common to DOE facilities. One option to alleviate this
growing problem is the planned construction of the K-25 Incinerator at Oak Ridge. This incinerator
would serve PUEC as well as other DOE facilities.

Wastes identified at Portsmouth for which the K-25 Incinerator can be used include process oils
containing uranium that were formerly land disposed, organic hazardous wastes, PCB/radioactive
floor sweepings, absorbent material and oils from the process buildings, X-705 resins, X-615 and @ast
ditch PCB cleanup wastes, and mixed crganic wastes. Table 4-4 summarizes annual generation rates
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TABLE 4-4

ANNUALLY GENERATED WASTES REQUIRING

INCINERATION
PUEC - PIKETON, OHIO
Waste Identification | Annual Rate | Uranium Solvents PCBs Other
Hazardous, TSCA, or Qil Wastes with Uranium Concentrations L’g:sﬁthan S ppm.'_-.
Kerosene/Gasoline 240gal |none none ..’} npne none
Oil-Lube 2,400gal |<3ppm |none ‘*aif 50ppin |----
Paint Solvent 480gal | <1mg/l “m, none ceen
Wast. Solvents (haz.) 800gal |<1mg/ “Inone oil, ME!{,acetone
Used Oil (motor oil) 660gal {none “I'ng none none
—_“ o o-" ..-".

Machine Coolant 450 gal |nond-: " Fadrie® none water
PCB Liquids 120 gal é 1.ppm Y "dight 570 ppm | estimate
Paint Sludge 300 gal 1 ‘ nfon_e “d yes none mercury
Hazardous Liquids 3,960 gal nphe haz none -
Waste Qils 13,0&()._;ggl ; :‘f"q';‘-gppm none <50 ppm f----
SUBTOTAL 22,410 gk},

Highly Contammated HtghAssay. Hazardous and/or TSCA Wastes

-' s U range

Oil-Seal Exhaust . 2, 900 g&f 300 ppm  |yes <70 ppm <7000 ppm
Degreaser Sludge'-nz * .2-2_20 gal <500 mg/l | haz? none cene
Hazardow Solldy ' 8cu.yd. |Unknown |yes none —e--

| 2:»crlients (Wi— e 108 cu.yd. | <450 ppm |none <500 ppm j----
susToTALLIQUID  |3,620gal

SUBTOTAL SOLID 116 cu. yd.

g "
N
4
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TABLE: 4-5

PCB WASTES IN INVENTORY
RCQUIRING INCINERATION
PUEC - PIKETON, OHIO
PCB WASTES IN 55-GALLON DRUMS, 12/31/85
Analytichl.Results
hr:l'srr:::rt V\{t::g;* | Contents* | Category* "Y“G?_!;.BGLSU
PCB(ppm)

Lo-85-37 | 456.5 |cCOil 3 :‘-.340_;;.5..., 0.77 55
LO-85-38 | 462 |ccoil I S 10
Lo-85-41 | 539 |ccoil 3., |i-3e5 0.77 120
LO-85-59 | 335 |ccoil W3 ’QH 4 NA 120
10-85-68 | 617 |R.G,A o, [ - - .
LO-85-69 | 520 |R,GL A ‘.1 ] - - -
Lo-85-70 | 495 |AR " - ~ -
LO-85-71 | 446 |RA -r ', - - -
Lo-85-73 | 434 |ccoil e 3 <2 ~ 140
LO-85-91 451 cto-j_ 3 3 4 NA 10
LO-85-92 Fcc Oil 2% ;r 3 120 NA 5
LO-85-126 413',,.‘ | Rk, Fs. 1 - - -
LO-85-127 | 390 ""'%'.R;A,Fs 1 - - -
L0-85-128 | 26p: |A, PA R 1 - - -
[Lo-85-129] "8a8 " JWaste ol 3 < - 25
Lo-#5130] 2805 [AR 1 - - -
Lo-as13r| 252 [AR 1 - - -
Lo-85-132.]- 296 |A,R 1 - - -
LO-85-133 | 2585 |A,R 1 ~ - -
Lo-85-134 | 233 |A,R 1 - - -
LO-85-135| 265 |A MH,R 1 - - -
LO-85-136 | 260.5 |A,R 1 - - -
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TABLE 4-5

PCB WASTES IN INVENTORY
REQUIRING INCINERATION
PUEC - PIKETON, OHIO
PAGE TWO

PCB WASTES IN 55-GALLON DRUMS, 12/31/85

ARatyteal Results
Manifest | Weight N "
Number (Lb.) Contents Category

-"jj:iJ.-ZBS(%) PCB(ppm)

ey

* e li
i 2

P Mo, = L

LO-85-137
LC-85-138
LO-85-139
LO-85-140
LO-85-141
LO-85-142
LO-85-143
LO-85-144
LO-85-145
LO-85-146
LO-85-147
LO-85-148
LO-85-149
LO-85-150 | .28

3 <2 - 70
3 <2 - 110
1 35 NA 90

LO-85-1 57*454-.. Hiube Oil - - -
LO-85:#52] 484’x |LubeOil
LO-85-153] 482  |Lube Oil
LO-85-154: JT 435 | LubeOil
LO-85-155| 489 | Lube Oil
LO-85-156 | 490 | Lube Oil
LO-85-157 | 386 |LubeOil |
LO-85-158 | 473 [ Lube Oil

NiINnneINnIvInIol
{
{
§

we - -
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TABLE 4-5 ‘

PCB WASTES IN INVENTORY
REQUIRING INCINERATION
PUEC - PIKETON, OHIO
PAGE THREE

PCB WASTES IN 55-GALLON DRUMS, 12/31/35

COMEETIEN
Analytical Results
x::::;f: V\;&g;w '] contents* Category* An:f '“-.3?‘,5_“
e, J52U-2330%) | PCB(pPM).

LO-85-159 Lube Oil i, -
LO-85-160| 394 |Lube Oil 2 {4 - -
LO-85-161| 453  |Lube Oil 2 - -
LO-85-162| 484 | Lube Oil ' - -
LO-85-163| 230 |A - -
Lo-85-164 | 210 |A,R - -
LO-85-165| 211 [A,R - -
LO-85-166 | 261 |A,R - -
Lo-85-167| 222 |A,R - -
Lo-85-168| 211 |AR - -
LO-85-169 ] 201 fAMMR . Af 1 - - -
L0-85-170 | 276 A, MH, R 1 ~ - -
LO-85-171 1 - - -
LO-85-172 | - 1 - - -
L0-85-178.§ 2%, 'Lﬁm 1 - - -
L0-85:174 | 236 {A.R 1 - - -
LO-85-175:f 250% |A 1 - - -
LO-8s:176 | 227 |A 1 - - -
Lo-85-177-F 273 |A 1 - - -
Lo-85-178 | 227 |A 1 - - -
LO-85-179| 240 |A,MH 1 - - -
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TABLE 4-5

PCB WASTES IN INVENTORY
REQUIRING INCINERATION
PUEC- PIKETON, OHIO

PAGE FOUR
PCB WASTES IN 55-GALLON DRUMS, 12/31/85

Manifest | Weight | . onts* | category* ;ﬁné:'vﬂmi T

Number | (Lb.) s PCB(ppm)
LO-85-180 A, R

L0-85-181| 494 | Lube Oil -
L0-85-i82| 270 [A,G,PAR N
LO-85-183 | 445 :‘MG' PAR, 90
LO-85-184 ] 599 |A,PA,W 90
LO-85-185 | 694 |A,PA, Soil 90
LO-85-186 | 530 ;‘M‘fw‘“'; N 90
LO-85-187 | 485 |soil, Rock 90
LO-85-188| 810 So,ll Rock , 90
|LO-85-189 1 35 NA 90
LO-85-190 3 35 NA 90
LO-85-191 3 35 NA 90

LO-85-192 ;
L0-85-19% . 20%4.
LO-85-195 4‘70 Mineral Oil
L(}-85-196. 46815“ Mineral Oil
LO-8S--1?7., 465 Mineral Qi

LO-85-198'F 468 Mineral Oil
LO-85-199 } 462 Mineral Oil

[SE BN NXN VN IO
l
!
]
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TABLE 4-5

PCB WASTES IN INVENTORY
REQUIRING INCINERATION
PUEC - PIKETON, OHIO
PAGE FIVE
PCB WASTES IN 55-GALLON DRUMS, 12/31/85 -:jlfL
’ Aﬁawiicm Resuts
Manifest | Weight
Number (Lb) Contents* | Category* —
U(pprw),- .~»‘:‘l:1-_235(%) PCB(ppm)
LO-85-200 Mineral Oil 2 _ i
L0-85-201 | 464 | Mineral Ol | 2 e - -
L0-85-202 | 470 | Mineral Ol 2 4. =T - -
LO-85-203 | 466 | Mineral Oil 2. | = - -
L0-85-204 | 387 | Mineral Oil L2 il -
10-85-205 [ 200 &S PAPLRAL o L - -
L0-85-206 | 396 |wasteOil .} 7.3 1.8 30
L0-85-207 | 115 fAPA n 7.3 1.8 30
Lo-85-208| 432 |APA 4 7.3 1.8 30
L0-85209 | 352 |wasteOil <2 ~ 10
ou(az e
085210 | 479 - e o 3 <2 - 5
L o:l"(szw
LO-85:211 | 5554 Farety 3 <2 - 5
L0-85-212. #4789} Viraske O 3 <2 - 10
L0-5-213 | :-439"-~ { ¥ aste Oil 3 <2 - 5
LO- 85-21&-, 4367+ | Waste Oil 3 <2 - 5
16-85:457| 2555 |Waste Oil 3 <2 - 5
Lo-as-z-1§i, 435 | Waste Oil 3 <2 - 10
PYRANOL WASTE
P-85-11 447 |AcC 1 - - -
p-85-12 | 491 |A,3cAP. 1 - - -
P-85-14 | 568.5 |A,3CAP. 1 - - -
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TABLE 4-5
PCB WASTES IN INVENTORY

REQUIRING INGNERATION
PUEC - PIKETON, OHIO
PAGE S X
X-760 NEUTRALIZATION PIT WASTE
Manifest Weight et "
Number (Lb.) Contenis Category
‘ ' PCB(ppm)
760-UP-85-1 | 4
760-UP-85-2 | 490 4
760-UP-85-3. | 625 4
760-UP-85-4 | 800 4
760-UP-85-5 | 835 4
760-UP-85-6 | 800 4
760-UP-85-7 | 825 4.
760-UP-85-8 | 850 4 0.723 85
760-UP-85-9 | 835 &, 0.723 85
760-UP-85-10 4 0.723 85
760-UP-85-11 a4 5 1,300 0.723 85
760-UP-85-12 o 5 1,300 0.723 85
760-UP-85-13 4 5 1300 0.723 85
760-UP-85-14-, 4 5 1,300 0.723 85
760-UP-85:15 4 5 1,300 0.723 85
|760-Up-85-16-§ 4 5 1,300 0.723 85
760:P-85-17 4 5 1,300 0.723 85
760-UF-85-18 4 5 1,300 0.723 85
760-UP-85:19 | 820 4 5 1,300 0.723 85
760-UP-85-20 | 725 4 5 1,300 0.723 85

4-24

"\

e

PRI B



TABLE 4-5

PCB WASTES IN INVENTORY
REQUIRING INCINERATION

PUEC - PIKETON, OHIO

PAGE SEVEN

X-760 NEUTRALIZATION PIT WASTE

‘ . Analyn;al Results
x‘:m;‘:‘: sz;)g;’t Contents | Category PCB(ppm)

760-UP-85-21 820 4 .

760-UP-85-22 635 4 0.723 85
760-UP-85-23 800 4 0.723 85
760-UP-85-24 860 4 0.723 85
760-UP-85-25 750 4 0.723 85
760-UP-85-26 860 4 0.723 85
760-UP-85-27 800 4 0.723 85

A absorbent

C coveralls -
CAP. capacitor "
cC co-contamma‘ted .
E empty drum y

F filters -

FS ﬂoorswqépmg

G glcwos i

GL glass .7 5

H . hoses™i"..
MH < .mop head:-.;

Source: Blake, 1986.

paper

plastic

rags

shoe covers
scrap metal
electric wire

co-contaminated solids waste

sample analysis pending
co-contaminated liquid waste

mostly slag and limestone, some liquid
analysis given is approximate for pit prior to drumming
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TABLE 4-6

X-615 SLUDGE CONTAINING PCBS IN INVENTORY
REQUIRING INCINERATION
- PUEC- PIKETON, OHIO

X-615 SEWAGE TREATMENT PLANT SLUDGE IN 55 GALLON DRUMS/:12/31/85
Drum Quantity Manifest Numbers R ?_‘ffgtal Weight
615-UP-84-1 - 615-UP-84-714 ... . i
‘ and SE 0] 478,804 bs,
615-UP-85-715 - 615-UP-85-986" ‘

906

’
K
St ool
. . B
RO SN T

PCB ANALYSIS OF GRAB SAMPLES, PPM BY WEIGHT . .
Aroclor 1260 """

Sample Number " Aroclor 1254

1098
1099 120
1100 80
‘ 1101 70
1102 30
1103 60
1104 40
1105 30
1106 ™ 50
LEACH EXTRACT ANALYSES
Compound or Element Analysis (mg/l)
Barium
Copper 0.06
. lron 0.13
Vv Lead 0.1
L Manganese 3.15
T Zinc 6.8
| Chlorides | 63
Fluorides 34
Inorganics Nitrate 1
Sulfate 128
Total Dissolved Solids 710
Organic 2,4-D 150 ppb
Herbicides 2,4,5-TP (Silvex) 15 ppb
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TABLE 4-6

X-615 SLUDGE CONTAINING PCBS IN INVENTORY

REQUIRING INCINERATION

PUEC - MKETON, OHIO

PAGE TWO

SLUDGE GRAB SAMPLE RESULTS

Sample
Number

913

Uranium

ug/o

540

u-235
(%)

Alpha
d/m/g

[ pH

Fluoride
ug/g

1058

246

6.1

1587

5.88

2020

Source: Blake, 1986.

** Disintegrations per minute per gram
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TABLE &7

HAZARDOUS WASTES IN INVENTORY

REQUIRING INCINERATION
PUEC - PIKETON, OHIO
MISCELLANEOUS HAZARDOUS WASTES IN 55-GALLON DRUMS, 07/01/85%:,
Drum Sample WV‘#!, _
Quantity Contents Footnote - o
PCB (ppm) | CN (gm/l)
~ Degreaser
Sludge 37 ppm 40 -
' 2 ] 58ppm - -
3 310 ppm - -
4 Cyanide 4 1.8mg/ | "< - 83
Liquids S
2 Cyanide** "-'.'f’:f.f.,u
Liquids R ‘ - e
10 Hazardous & 5 .| 4,Q¢3,r R - 45 -
PCB Liquids ] ppm g
29 Flammable - - - -
Liquids
8 Flammable | - R - - - -~
- Solid »t
15 Labora@pifi}"‘ - - - - -
Chemitals .J
15 | WasteRégi" - - - - -
Solution’s -
4 |:soil, Mgrcury | - . - - - -
Contdminated

il
Source; Blake, 1 986.%,

1-Four different batch analyses given.
First two.for sludge generated June 1981.
Second 'tw'q'for sludge generated December 1981.
2- Alphaindicated 44,000 dpm.
3- Alpha indicated 74,000 dpm.
4- Assay is estimate; no analysis available.
5- Alpha indicated 1,160 d/m/gm. Beta indicated 1,580 d/m/gm.

Hazardous constituents in various drums include trichloroethyiene, fuel oil, diesel fuel,

kerosene, and xylene.
*Uranium-contaminated waste inventory updated to 12/31/85.

Remaining inventory as of 07/01/85. There have been few additions and no shipments since.

**Analysis pending. Probably similar to four drums above.
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TABLE 4-8

CONTAMINATED OILS IN INVENTORY REQUIRiNG INCINERATION

PUEC - PIKETON, OHIO
‘ | . ‘Quantity U(mg/) . U-235 (%)
Source Location (galion) Average* f Average*
GCEP GCEP - 3313 T 08
GDP GDP PB'S 440.7 " 584
GDP -~ X-740 7975. g™ *"Analysis Pending

Source: Blake, 1986.

*  The uranium and U-235 concentrations are aw«ages,\based on laboratnry analyses of

contents of 10-liter, 20-liter, and S-gaflon't obybottlgs prior to batching into 55-galion
drums. Batching information ldenxlfyngwhuéh polybotties filled which drums is not
available. Contents of individuat: dhums carv differ significantly from the averages.
Composite samples of the drums. wsll be; quun'bd to determine (ontents. It is known
that less than 200 grams of uraru .are m-gny 55-galion drum.

Some quantity estimates aw -bamdqon"wenghts of polybottle contents, assuming
6 pounds per gallon of: gnnten :'-.Quantltles in X-740 are based on the number of
55-gallon drums, assumnnéﬁigaliom per drum.

Note: Materials haye not been sampled for PCBs or hazardous constituents.
GCEP = Gam’m,; Centnf,npe Enrichment Plant
GDP = Gaqeou& Hiefusian Plant

"l‘ e’ .ki‘

R
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procedures, oils containing hazardous and radioactive constituents are stored in X-752, oils that are
PCB and radioactively contaminated are stored in the PCB facilities, oils that are PCB, hazardous and
radioactively contaminated are stored in X-752, and oils that are radioactivity contaminated only are
stored in X-244G. However, waste oil shipped to X-740 for storage on occasion show the presence of
radioactive, hazaraaus, and/or PCB constituents and must be reshipped t?yther storage facilities.

tape are incinerated at the "Radicator." The "Raducator" 15 a; controlléd air, dual-chamber
incinerator. The upper chamber is propane-fired to remove smoke. odors, and combustible
particulate emissions frorn the flue gas. Drums of burnable feed nﬁbterlal are stored outside on a
concrete pad. The ash from wastes burned in the X- 705 lntmerator is not disposed of in the X-735
Landfill because of radioactive constituents and currenﬂ! i not disposed of in the X-749
Contaminated Materials Disposal Facility to preserve dtsposal capacuty Ashes are considered securlty

removed manually from the incinerator by personne} m'protectwe clothing.

Contaminated scrap with fixed contammatﬁm fs, bt‘;i"fed either at X-7489, or if classified, at X-749A.
Table 4-9 provides data on 39,bunal.§" of -contammated waste since 1976 at X-749. As of
February 1985, a total of 32, 100 thQ..BOO éubnc yards of radioactively-contaminated material had
been buried. The materials buried mclud'e e

L]
N .,
oty s
R

e Trapping ma‘tenals,“‘ath aﬁ)mina and sodium fluoride, and ash from contaminated
burnables (6%) . -

° Mascellaneousﬁ *amc scrap, i.e., copper, steel (92%).

0 Bun}dmg /qr\c:llcdL nstructnon scrap (1.5%).

° H&aw; me!e&srsludge (0.5%) mixed with soil to form a soiid
Trap f{rﬁteﬁéls and“fﬁcinerator ash are buried in 5-inch-diameter steel cans and 55-galion drums.
Materraf burved in 5-inch cans contains sufficient uranium to be of concern with regard to
concentratroqs The cans are buried in plywood coffins that are lined with plastic and filled with
lime. incinerator ash and a'umina and sodium fluoride trap materials, which have been leached to
remove uranium, are buried in 55-gallon drums. The trench bottom is covered with lime, and lime is

spread over the coffins and 55 gallon drumns. The trap materials were found to be EP toxic for metals
in 1686.

4-30



TABLE 4-%

X-749 BURIAL INDEX
PUEC - PIKETON, OHIO
Burial # Contents &
E and below - 33-55 gal. drums buried 07/06-09/76.

2 231-5" Cans - Boxed, 24-55 gal. drums buried 09/22/77 N

3 X-705 Roof Material. {

4 X-344 Construction Scrap. S el

5 X-344 Scrap. o %

6 Misc. Contaminated Scrap Buried 09/15‘/77 R

7 through 13 | Misc. Contaminated Scrap. .f_j‘.t'.j : 'l; . "

14 88- 57 Cans in 5 Coffins, 9 - 55+Gal. bwms Buried 1978.

15 55 - 55-Gal. Drums Buried08/12/78.".

16 7 Coffins, 35 - 55-Gal Drums qu_.q 10/28-30/78.

17 17 Coffins, 5 - 55-@al, b?dﬁggjﬁrieﬂm 279.

18 1 Coffin, 64 - ss-c?;rr&@ﬁ'f’dedmm), Buried 09/12/79.

19 Abovegro.g,r).d Misc. Equ_‘ipr'n'ent Buried April 25, 1980.

20 Abovegrou MM;gc . wipment Buried June 1, 1980,

21 12 co’fﬁns1 5 ?5.? Drums FA 79-2, FA 79-22, FA 80-8.

22 Aﬁlﬁoégréﬁ:;ﬁkc Equipment Buried 08/14/80.

23 - stoffms“ztf 55-Gal. Drums (1-Redrum) Buried 01/08/81.

24 * 11 Qoffm, 15-55-Gal. Drums, 7 - 55-Gal Drums cf Absorbent Pads from Oil Plots

" Buried 031781,

25 AbOVeground Mls_c. Equipment Plus Pickup Truck 4222 + Fork Lift 16-2437 + Drum
© 00 ) Life 16-02385 Buried 09/24/82.

26+ | 10 Coffins (206 - 5* Containers) 7 - 55-Gal Drums.

27 19 Coffin; (203-5* Contair}ers), 10 - 55-Gal. Drums, 3 - 55-Gal. Drums of Lightly

Contaminated Waste Buried 12/03/82.

28 Converter Shells, Filled Compressor Blades, and Misc. Scrap Buried 03/11/83.

29 10 Coffins (232 - 5” Containers), 19 - 55-Gal. Drums Buried 04/26/83.

30 3 Coffins (157 - 5" Containers) Buried 06/01/83.

31 4 Coffins, 3 - 55-Gal. Drums.
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TABLE 4-9

X-749 BURIAL INDEX
PUEC - PIKETON, OHIO
PAGE TWO
Burial # Contents N
| Vi e
32 8 Coffins, 13 - 55-Gal. Drums Buried 05/18/84. RE NS
dhArpiek —
33 20 Containers of Sludge from Heavy Metals Buried 08/09/84. "--. »
34 Misc. Scrap and Equipment Buried 11/02/84. ,.._-:A_.:f; i
35 Burial 85 of 16 Tubs of Sludge from Heavy | Metals Bd"ngd 1 1/06/84.
36 8 Coffins, 29 - 55-Gal. Drums Buried 12/1 zm o
37 27 Tons of Siudge from Heavy Metajs, Burlal' 65 -02 Biiried 02/12/85.
i”-- e
38 Heavy Metal Sludge, Asbestos X-661 ) Shrdge. ki
ety iy
39 210 PSPs, Asbestos, Heavy Metalﬁlpﬂge“---- &
Source: PUEC, 1980. " S
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Heavy metals sludge was mixed with dirt or buried to provide a material that was less than 1 percent

liquid.

Contaminated asbestos is disposed of by wetting the asbestos and placing it in a bag, prior to
disposal.

.....

and X-747G) and two unfenced (X-747) and X-7058). The Iots are used for temporary storage of
materials awaiting decontamination (X-747J), burning (X-7058-l(bun,’rtXaM7G), or transfer to other
sites (X-747H). '

4.1.1.4 Mixed (Radioactive and Nonhazardous) PGB g

buildings. Floor sweepings, absorbent matemul an& mls from X-330 and X-333 are stored in the
X-333 PCB storage area. The same wastes genarmd n X-326 are accumulated in various points
within X-326, although a central storage area'umhm %-326 is being planned.

Fioor sweepings from all three procbss Qunldmgs were disposed of on-site in the Old Sanitary Landfill
until 1979. In 1980 when new PCB regula’hons became effective, they were shipped off site to an
authorized PCB Iandflll ﬁ't ogrly 1984”Lhese sweepings and absorbent materials were found to be

Contaminated. fradtpactn‘id”él*ca oils from the process buildings are also accumulated in the X-333
PCB storage a: mwﬁhm X-326. The accumulatmg radioactive PCB wastes are being stored for

4.1, 1 5 ﬂ onhgzargogg Waste

Nonhazardous wastes (no PCB, radioactive, or hazardous constituents) are disposed of at the X-735
Sanitary Landfill, Construction Spoils Area, and the X-749A Classified Materials Burial Area. The
X-735 Sanitary Landfill receives 25,000 to 30,000 cubic yards of sanitary waste yearly, inciuding
asbestos wastes, which are disposed of in a dedicated cell. Nonhazardous treatment plant sludges,
such as those from the X-621 Coal Pile Leachate Treatment Plant, are also disposed of at X-735.



The only waste currently disposed of at the Construction Spoils Area is fly ash (7,000to
9,000 cubic yards/year). Since July, 1985, construction debris is disposed of at X-735.

Nonradioactive scrap metal (250 to 300 tons/year) is stored in outdoor storage yards, including the
X-247H Northwest Surplus and Scrap Yard.

Classified wastes are buried in the X-749A Classified Materials Bunal 'Ar&a CIasslfled wastes are
generally equipment which, due to material composition, slze, or*s’hape, i cIassufned Wastes buried

.' I EPYUIN

in X-749A may contain radioactive and/or hazardous constltuem.s‘ S

Between 8,500 and 13 600 cubic yards of materials havé bean dﬁposed of in the facility as of
December 1984, These rmaterials include (1) mlscellameous a'lummum nickel, and steel process scrap,
which is radioactively contaminated and (2) uncontammated metalht and polymeri¢ materials. The
exact use and composition of nearly all materlals bdried m :the facility is considered restricted data by
DOE.

5 '

4.1.2  Findings and Observations .**"

4.1.2.1 Category |

None
4122 Categorys .

Va T Releases of hazardous/radioactive
wasm fggnfuﬁ?ents may result from the lack of sufficient TSD capacity for mixed
‘,Z'radldactwe waste oil, hazardous, radioactive, and radioactive/PCB wastes. All of the waste
',m'eams discussed under this finding will continue to accumulate on-site until TSD options
"i';'_..:'arg made available.
There are a variety of factors, which are not entirely unique to PUEC, that contribute to
the waste TSD capacity problem. The factors identified by the survey team include

- shortage of storage capacity at X-752, the only permitted on-site hazardous waste
storage facility. '

f)
w
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Lack of permitted on-site hazardous waste treatment or disposal facilities
- PUEC's policy of not zllowing shipments of radionuclide-contaminated wastes (i e,

waste that contains greater than 2 ppm of uranium) to off-site facilities (other than
DOE facilities).

- Reluctance of off-site commercial hazardous waste treatm v; s;orage. and disposal
facilities (HWSDFs) to accept waste containing radlpqcnvq. constituénts.

"‘ .-A -' ‘---.‘.

(5 pM‘
.

b

nt, Storag&,:qr dlsposal facilities.

! 1»xed and radioactive wastes being
generated as a result of remedlal actn;ms, and ‘better characterization of waste

Mixed Radnoactwe/Hat‘ay‘dqus; Este Storage - Unpermitted Facilities
h ls-

Release of h‘augious and'lnr radioactive constituents may resuit from the storage of
mixed wast'es in dnjmrmmed hazardous waste storage areas in the X-740 waste oil
= storage fac:ltty and the X-744G contaminated materials warehouse. Neither facility is

z.ardous waste storage area or operated in accordance with the
,Qpem:onal pyactuces required by RCRA reguiations to prevent the release of
r za;dwg -constituents.

Wil .

DOE Order 5480.2 on Hazardous and Mixed Waste
T Management states the following: “The procedures (for management) will follow to

the extent practicable regulations issued by the Environmental Protection Agency
LS (EPA) pursuant to the Resource Conservation and Recovery Act (RCRA) of 1976.*

‘

., ,'
¢

M

Inorganic sodium fluoride and alumina trap materials from the process buildings,
= which recent tests have shown to be EP toxic for cadmium, and spray table solids from
uranium recovery operations in X-705 are stored in X-744G .in 5-inch-diameter metal
cylinders. These wastes, if they did not contain economically recoverable amounts of
— uranium, were disposed of, until 1985, in the X-749 contaminated materials landfill

The X-749 landfill is not a permitted hazardous waste facility and has been temporarily



closed (see Finding 4.5.2.3.1). Consequeantly, these wastes are accumulating in X-746.
Many cylinders in which the waste is stored are deteriorating because of the corrosive
nature of the wastes, and on occasion, material from deteriorated cylinders must be
repacked into new containers. Storage area requirements for these trap materials are
greatly increased because of the spacing requirements needed to store the cylinders in
an “always safe* configuration, i.e., the storage of potehually fissile material in a

conf:guratlon that prevents a critical mass, hence a émi‘cahty nevent from occurring

....

conflguratlon "'-'.,e‘-_-,. o

B
b'_f

Exhausuon of capacity in the permltted h'aZal‘dr.\Q‘! waste storage facility in X-752 has
resulted in the storage of hazardous waste m nohpermmed areas in other buildings
with the attendant potential for - re[ease of hazardous constituents ‘through

mishandling of wastes. Hazardoqs waste} are-bemg stored for periods longer than
90 days in X-744G and X-740. I\lelthetL fac;llty has a hazardous waste s.orage permit.
Drums in X-740 that have{been shqwn by analytical results to contain hazardous

Mixed-waste heavy rhglftal précipitation sludges from the X-705 uranium recovery
operations are accumulatmg #n X-752 outside the permitted hazardous waste storage
area. Treatment techncnpgy to reduce the volume of the wastes and immobilize
hazardous"and fadtaa&fve constituents in an unleachable form is being investigated
by PUEG Thq.technof%gy will not be available for a minimum of 2to 4 years, assuming

thax it can,ﬁe successfully demonstrated and that hazardous waste treatment permits

Lo The'lamount of heavy metal sludge from X-705 that would require storage in X-752

o until a detoxn‘" cation treatment method is tested and permitted is expected to be at

least 500 tubs (1cubicyard/tub). This waste alone would exhaust much of the

potentlal storage area in X-752, which must also be used for storage of organic
hazardous wastes and nonradloactwe, PCB-containing wastes.

Radioactive/Waste Qil Storage

Exhaustion of capacity in X-744G has resulted in accumulation of radioactive waste oil
in the X-740 “Clean” Waste Oil storage facility. PUEC procedures specify that drums of
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waste oil containing radioactive constituents should be transferred and stored at
X-744G to prevent mishandling and inappropriate use or disposal. See |
Section 4.1.2.2.4.

Radioactive/PCB Waste Storage

The PCB storage area in X-333 is bemg. wgu 10 capacuty with contaminated
(radioactive) floor sweepings, absorhent matenal a'nd oils containing PCBs. The
remaining capacity in X-333 does not‘ qllow sufﬁclent storage area for additional
quantities of these wastes, which arenaxpect’ed fo continue accumulating until dusposal
options become available. The. proceswig of noncontaminated PCB wastes, which are
also handled in this area, is: impeded by the lack of adequate work space and storage
area. :

94

Contaminated PCB wﬂstes geﬁomted within the high-assay process building (X-326)
are accumulating in areas not formally designated for PCB storage. These floor
sweepings, 'obsorbent mtenal and oils from X-326 are not always properly
manlfesp& labﬂq& gpd inventoried as required by PUEC procedures. Tightened
securlt;e cons!,deratnogs require absolute certainty that drums of material removed
from xahif'do,,,not contain any high-assay uranium. The resulting reluctance of

.,.setumy peﬁ%‘el to allow drums of waste to leave the building without a thorough
heck;hmuahlblted the removal of wastes from the building. The planned solution for

thd ghsposal of radioactive/PCB.floor sweepings, oils, and absorbent materials from the

k g proces? buildings is incineration at the K-25 Incinerator now under construction (see
£ Section4.1.1.2),

e, ‘»

Contaminated Sites - Cleanup Waste Disposal/Treatment

Lack of storage and/or disposal capacity for wastes resulting from the cleanup of
contaminated land treatment facilities and surface impoundments may resuit in
releases or continuing releases to the environment of hazardous wastes or
constituents as a result of inappropriate storage or postponement of remedial actions.
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‘solvents Cleanup ¢f X-231

Storage and/or disposal capacity does not exist for clean“up of - mixed
(hazardous/radioactive) wastes and mixed contaminated dirt from potential remedial
actions at the X-701B Total Containment pond; the X-749 Contaminated Materials
Disposal Facility; and the X-231A, X-2318B, and X-7018 Oil Buodegradatnon Plots. EPA
will require closure of these facilities in accordance wnth hCRA regulations. Closure
may involve removal and disposal of wastes and’ Whﬁ@qomammated soil in a
permitted facility, or treatment to destroy or rmmoblluze haiardous wastes and

constituents.  Treatment technologies to detoxify thes vyastes.and contaminated soils

have not been tested and must be consudered spetulatwe at this time. On-site
demonstratnon of treatment equipment fram Vengor,s |s d' fflcult to arrange because of
the presence of radionuclides in the wastes Vendors are asking that PUEC purchase
demonstration equipment that would .be m éﬂ;ﬁtact with radionuclide-containing
wastes.

PUEC has estimated that, cleenup of X-7018  would generate 16,000 to

9,000 and 6,500 cubcclyhms resgectwely of uranium- and solvent-contaminated oil.
Similar estimates were nc“-avadable for other potential remedial actions.

S

L
o
W i"' - ._.,..\.

High- ; —(U 235- :sotope concentration greater than 1 percent of uranium content)

,.-wasiop bemg“‘ttored for disposal are accumulating in various areas in the plant,

¢y
&

‘wm.x-azs and X-744G. These wastes include X-326 floor sweepings and

'abu}rbent material, X-326 lube oils and seal exhaust oils, X-326 alumina and sodium

fluond’e trap materials (mixed wastes), and some similar materials also periodically

generated in X-333 and X-330. On occasion, X-705 Uramum Recovery resins are high

assay Disposal options do not exist at this time, and additional storage will be
required until disposal options become available. The need for storage space is
increased by the requirement to keep many high-assay waste containers in an “always

Safe” configuration to satisfy criticality concerns. The future disposal plan is

incineration at the K-25 Incinerator (see Section4.1.1.2). Long-term storage will be
required until procedures for incinerating these wastes can be developed and tested.
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- X-616 Chromium Sludge Lagoons

Treatment/disposal alternatives may not exist for the EP toxic chromium siudge waste
generated after November8, 1988. Sludge generated in the treatment of
chromium-containing cooling water blowdown is curren;ly released to the X-616
Chromium Sludge Lagoons. Section 3005(j) of RCRA requu'qs closure of all surface
impoundments by November 8, 1988, if they do not meet RGRA standards. PUEC
intends to close the X-616 lagoons, since they do not mqqt the stan‘dards for linersand
since retrofitting is impractical. 1‘4 ‘r

Sludge and contammated liners and any w‘amé’ copsammated soul would be detoxified
by lime addmon which would producg a waswthat passes the EP test for chromium
and could be disposed of in X- 735 USEPA apparently is willing to accept this
procedure for closure. After: Novemer f98& PUEC plans either to continue to
detoxify newly-generated shadge woth I|me, or to switch to non-chromium
cooling-water corrosion mhib?tors suqh A5 phosphates

Reliance upon lime stab“‘nzh:tl,bn- to ‘detoxlfy the X-616 chromium sludge may fail if
USEPA promulgates, a&ﬂxpected’ ‘new leaching procedures (TCLP); i.e., lime-stabilized
waste may fail the test 1*0: ‘poxicity. In this case PUEC would have no treatment
alternatwe md .No dlspptal alternative, since the X-611 sludge lagoons would be
closed

R ."Qu"". o

Substltrmb 3 of ,nHosphate-based corrosion inhibitors for chromium could lead to
.,mcrea’sed rate?mf corrosion of heat exchangers in the process buildings. In addition,
"Jz‘f;dnschgrgeegf treated cooling water blowdown to surface waters may be limited by
NPF),E& perm»t conditions. Pilot plant studies of substituted, phosphate-based
o mhlbntors for chromium corrosion inhibitors are under way.

“"':.'}urvey-related sampiing is planned.

2. Waste Characterization. Inadequate characterization of solid wastes could result in

unidentified hazardous wastes being handled as nonhazardous wastes, with the potential
for subsequent release of hazardous constituents to the environment.
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The Survey team identified the following waste streams as needing further
characterization:

- Sandblasting residues for EP metals
- Glass blasting residues for EP metals
- Wood slats from the coolmg towers for chromium

- X-326, X-330, and X- 333 sodium fluoride and alurmha‘trap materiafis for EP metals

¢, ‘ ' ‘

- Incinerator ash for EP metals %, j » *n.» P

. -.',.5;-., .
in general, PUEC has not tested its waste s’crﬁar‘ns tn determme whether they were
hazardous wastes unless the wastes were, speclﬁc?ﬂy Iisted as hazardous waste by the
USEPA. The survey team observed that at 1east aﬁe waste stream, presumed to be
nonhazardous by PUEC, may be proVedvhaiardous (EP toxic), based on recent tests by
PUEC. This waste stream consists of the soﬂmm fluoride and alumina trap materials from

the process buildings. *.,_j .

In addition, the areas whe'r ,f ndbntlﬂed hazardous wastes are currently generatec,
treated, stored, or dnsposk{,roj may ‘become subject to hazardous waste regulations. In
particular, if such wastes are diSposed of at nonhazardous waste disposal sites (e.g.,
X-735), these sut‘éq may posssqu be considered RCRA disposal sites. PUEC has establnshed a

waste charactenzand‘h tbsk’force

. 4 .' q\. -.'
ot

Survey-relatw»sarr}pﬁng of selected waste streams is planned.
ﬁf‘

<y
.

I Burnable Waste Incinerator. Incineration of hazardous wastes (chiorinated

T_mlventsi ‘and oils in the X-70% Incinerator (which is not permitted for incineration of
' ‘hazardous waste and oils) may result in the release of hazardous constituents to the

_'inw ronment.

ey ‘5"
‘e

A review of the incinerator burn record by the Survey team showed that in January and
April i986, hazardous solvents and oils were burned. PUEC policy specifias that the X-705
Incinerator should be used only for the incineration of burnable, uranium-contaminated
trash and classified material such as documents. The incinerator is not designed to burn
hazardous waste and lacks emission controls such as a scrubber or precipitator (see
Finding 3.1.¢.2.1).

prme



PUEC management immediately shut down the incinerator upon being informed that
those materials were burned and conducted an investigation to ensure that these
practices stopped. The incinerator is currently not operating, and burnable wastes are
being accumulated on-site in convertor shells near X-744G.

ranium-Contaminated Oils. Improper tracking and lack' df’ é«c,tntral area for storing
uranium-contaminated oils can result in mushandl!ng omﬁgbmopriaté use of the oils and a
subsequent release of uranium to the environment. -..%,, S e,
| ..;";'4',,.,%
Uranium-contaminated oils from the process‘*‘bbiwhgs aré accumulating within the
process buildings at several locations. These otls nre not” stored in a central area, and
documentation regarding the quantity and {oganon Sf'these oils was not available during

the Survey.

treatment or disposal optlons &hd 'ehe o'ls continue to accumulate. The future disposal
plan is incineration at the" t(az.s méih!rator (see Section 4.1.1.2). Long-term storage will be
required until these wastes cart-b‘a-mcmerated

X-700 may be sequng as gn unpermitted hazardous waste storage tank. in addition the
tank may be,]eqﬁmg hromic acid into the ground and contaminating groundwater.

Th,'__, 8 o'os-gauon chromic acid tank was reported as being active on the Underground
. .Storag _Ta,nk inventory filed by PUEC in 1986. This information was contradicted by X-700

. ‘;'pgrsonnel Who stated during the survey that the tank is no longer used. Consequently,

""-'.'};‘71.he tank contents—-highly concentrated hexavalent chromium solution and sludges--would

now-be considered hazardous wastes. This tank is, in effect, serving as an unpermitted
hazardous waste storage tank (see Finding 5, Category IV, Section 4.1.2.4). The tank does
not have drains and its integrity has not been tested. The |evel of solution has dropped
even though no solution has been removed. Evaporation is not likely to be the
explanation, since the ?olution is highly concehtrated and should have a low evaporation
rate.



Off-site disposal of the tank contents isjvlm)‘ally preciuded, since the solution contains
uranium. The most practical disposal method, treatment at the X-616 Liquid Effluent
Control Facility, would require obtaining a hazardous waste treatment permit for X-616,
which is presently permitted only as an NPDES treatment facility.

. Waste Oil Storage. There is a potential for mishandling. thryugh inappropriate use or

disposal, of waste oils containing hazardous, PCB, or radluactah co,nstltuents because of
improper storage (resulting from waste characterizat&oh lag tim) and incomplete
labeling of drums. The following examples were obsgt:\(_gqt-gyygqg Survey team:

.3 }(.

- Drums of hazardous waste and potentia{ly haz,ardpus Waste are stored for periods
exceering 90 days i in X-740 (Waste Oll Storagq Facility) This is necessitated by the lag
time between sampling and repartmg of qnalyﬁnl results. Frequently, 6 months or
more elapse before it is determthed,wmmr the waste is hazardous. X-740 is not
permitted for hazardous waste. st.orage., Even after the waste oil is determined to be a

hazardous or mixed wastq, vt, IS riox movéd to X-752 because of the lack of storage

- Drums of waste oul thpmnﬂatm or potentially contaminated, with uranium are
stored in X-740 for extendéu periods of time because of the lag time (6 months or
more) betwqgn samplmg- for radionuclides and the reporting of analytical results.
PUEC prmdurehépqﬂff that drums of oil contammg radioactive constituents should
be tram‘ferrtp and si"ored a X-744G. Even after the waste oil is found to contain
radmnuqmﬂ's ng:'ai not moved to X-744G because of a lack of storage space

,.(goahndmm}:i 2.1).

[g;gg ity of Underqround Storage Tanks. Hazardous wastes or materials could be released

mtpthe soil and/or groundwater from underground tanks and associated piping that have
not been tested for structural integritv.

Ferty-eight underground storage tanks are regulated by the hazardous waste
underground storage tank reguiations and were subject to the RCRA Part 280 reporting
requirements (see Table 4-3). Many of thesz tanks and associated piping, including those
with chromium-containing cooling water, the 18,000-gallon gasoline and diesel fuel tanks
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4.1.24

at the X-740 garage, and the underground wastewater pits at X-710 and X-701C, are at
least 30 years old. It is possible that, because of their age, not all of these tanks have
retained their structural integrity. Therefore, some may be leaking and contaminating the
groundwater and/or soil.

' ! .\'.
The co..ing tower basins and associated piping are of partlcula; concern because of the

extreme mobility in groundwater of hexavalent chromudn"\ (a; c;anqslon inhibitor in the
cooling water), the age of the basins, the depth of thg b'asms, and the quantity of cooling
water (five basins containing 2.2 to 6.8 million gallo‘ns): Mgﬁqf the basins are near, if not
actually wuthm the water table. A cooling water basm "oft ﬁmllar design and construction
at the Paducah Gaseous Diffusion Plant (Padlxah,:,Ku\tucky) drained into the ground
when it was isolated from the rectrculatmg coolmg Water systems

.‘\,
et
“

Waste-holding tanks and assocuated prpmg.of cpncern include the X-701C pit, which
receives acidic waste from X- 705, bnd the: 'X 710 laboratory pit, which receives acidic .
wastes and some solvents from:. the X-7$Q Iaboratory operations.

USEPA wiill promulgatq. undbtgtbtmd siorage tank regulations, which will require leak
testing, monitoring, and’ i'qpqrtmganleases from tanks, taking corrective actions if leaks

H’u

occur, and preparmg closure glans to prevent future contamination. States such as

_1,,-;+_vg za Qus Waste Training. Since building personnel in X-740 and X-744G, as well as in

other facnlmes where hazardous waste is handled, are not trained in

I‘ .

;1;",'"'hazardous~waste—handlmg procedures, a release of hazardous waste constituents to the

ényironment may result. Hazardous constituents could be released through improper
disposal in a nonhazardous waste disposal facility or inappropriate use, such as use of
hazardous waste oil as a road-oiling compound.

X-752 Hazardous Waste Storage. There are no measures (such as grates) to prevent
hazardous waste containers from coming into contact with water or released wastes in the
event of a spill. The floors of the waste storage area are not sloped to allow liquids to
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4.2.1

drain away from waste containers, nor in the absence of sloping, are there pallets or
grates to keep waste containers off the floor. The pending RCRA permit will address this
problem.

QOrganic Hazardous Waste Disposal. Organic hazardous wastes‘.pnmaruly those containing
sludges, are accumulating because the off-site disposal faclhty HZECOS) used by PUEC for
disposa! of hazardous sdlvents.and paint sludges can no Iong&r ae.\aept these wastes. Land
disposal, which was used in the past, is prohibited by the RCRA Land Disposal Ban after
November 8, 1986. Although these organic wastés; ean,m incinerated, they are not
accepted for incineration because they do not pass the GO«mesh screen size limit imposed
by the CECOS incinerator. Filtering of thesé il-u 3 5*:9 pass a 60-mesh screen wouid
require a hazardous waste treatment permut Alt*hdugh other incinerator operators may
take drum quantities of waste not passmg thgr Go-méoh screen test, PUEC is limited in its
choice of commercial mcmerators, su‘\ce only 'CECOS has been willing to accept
U.S. Government terms and condmcm-.s of cmtract

" '!

Applicability of RCRA to Trag M_a_gﬂgg Proor to_Uranium Recovery. Storage of wastes

(spray table solids, trap pateha‘ls.. ste. ) pnor to uranium recovery may be subject 10 RCRA
regulations, since these mm-s réufntly failed the EP toxicity test. |f further testing
confirms that the wastes are EP t;mc X-744G may need a RCRA storage permit even if no
wastes destmed‘l‘a?dnsposal m stored at the facility. (See Findings4.1.2.2.1 and 4.1.2.2.2).
Survey-relawd Samplmd'ts gfanned

lication. The RCRA PartB
Permit Apphcat"bound not list all solid waste management units as required. USEPA stated
it xhe N,Cm‘gryvmusly discussed (see Section 4.1.1) that the X-74%A Classified Materials

B Bwual Ground and the northern X-611 impoundment should be listed as solid waste
. r#anagement units. The chromate tank in X-700W is not listed even though X-700

personnel informed the survey team that the tank is no longer used (see Finding 4.1.2.2.5).

.‘. 4,
0

Toxic and Chemical Materials

General Description of Pollution Sources and Controls

At PUEC, the toxic and chemical materials survey covered PCBs, asbestos, fully halogenated

chlorofiuoroalkanes, tetrachlorodibenzo-p-dioxin (TCDD), and pesticides/herbicides. Additionally,



chemical storage and handling at the X-720 stores area and bulk storage of chemicals at various
buildings was also covered.

PCB Sources

A total of 160 transformers and 11,261 capacitors are in service at PU EC |h hll atotal of 1,171,545 kg
of PCBs are present in transfornvers and capacitors on site. The PCB! are-)ocated throughout the
facility; however, the majority of sources are in process bunld:h'é;'k-BBO andX-333 In addition,
Building X-333 also houses the storage areas for liquid and soﬁd‘ PCB‘ “'w;stez such as from wipes and
sweepings from the Iubrlcatmg oil system (see Section4.1.1 4) The. c«-contammated soils from the
X-615 cleanup are also stored in X-333. Additionally, anpwmmmy fo 000 gallons of Pyranol are
stored in the PCB storage area inX-333. These areas ara al{‘ diked to control escapes into the
environment. Another source of PCBs is the ventllatloq duct wqu that drips PCB-contaminated oils
from its gasket material onto the floor of th! proun bu;)umgs PCBs were introduced into the
system when, during installation, the gasket: n’:a;erlai ‘ﬁb be used was soaked with oil to help form a
better seal. The oils contained PCBs, although thrx nas not known at the time. A collection system

captures many of the drips butis not i m p.lac *t.&tl.locatlons

Asbestos Sources ““-;%'_‘;n.,

A‘.' --"5“ ..
A quarterly report ns laq;o‘d dq'gﬁng with removal of friable asbestos. Asbestos removal projects are
conducted mbrﬁibg t&""ﬁESHAPs regulations.  Asbestos wastes are handled as either
uncontammated qr";opummated with radioactive materials. Contaminated asbestos wastes are
staged at »7440 mdnscarded reaction vessels before disposal at X-749. Uncontaminated wastes are
coliqcted ua assngned dumpsters throughout the plant and staged at X-700 before disposal at the
desngna:tyi,gsbestos disposal area of the X-735 Sanitary Landfill.

Several of the larger cooling towers at PUEC (630 and 633) contain a “fill” that contains asbestos.
The material, called “Munter's Fill* was chosen to provide an improved surface for evaporation and
thereby improve cooling. As this material aged it became more friable. PUEC has determined that
the recirculating water contains asbestos particles we!l above the detectable limit. Levels as high as

1.0x 106 fibers perliter have been found. To limit employee exposure, PUEC now requires



respirators when working in this area. Replacement of this fill with non-asbestos materials is
planned by 1990.

Pesticides/Herbicide Sources

1’.

Four herbicides are currently in use at PUEC. These are SPIKE TREFLAN GG' Roundup, SIMAZINE 80W,
and WEEdone 170. Although these herbicides are applied throughout PUEC, T.here is no monitoring
of groundwater or surface water for these chemicals (see groundwate: and surface water sections).
Building X-342B is the storage area for these chemicals. Strychrune,,carn (for pigeon control) and

These chemicals are used on an "as needed” basis, and hd es‘tin;bte of quantl ties used was available

.o
‘e

during the Survey.

Although applicators attend regular training se&s:oni} the negd for formalized written procedures to
cover spills and applications near surface wifor was~ ¢obs,erved during the Survey. PUEC has since
implemented these procedures. e

LT
AR

Chlorofiuoroalkane Sources

unauthonzed wastek thé?hp‘the potermal that PCB wastes could have been burned, a process which
could prodDdTCBD:as,nesult of inefficient combustion (see Finding 3.1.4.2.1).

vem, A
. v e,

Othgi'g', 8u;§§‘ ;

oot
e,

The Spill i"‘é‘ev’éntion, Control and Countermeasure Plan (SPCC) (GAT, 1985d) identified at least eight
liquid chemical storage tanks with capacities between 140 and 10,000 gallons. Chemicals stored in
these tanks include sodium hydroxide and chromic, hydrochloric, nitric, and sulfuric acids.
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4.2.2.1

4.2.2.2

4.2.2'.'3 -:-'5;',"' “ste

1.

Findings and Observations

Category |
None

Cgteggg 1l

PCB Releases from Transformer Areas. Accumulatlbq Of Q;W wastes and trash in several
diked transformer areas on the ground floor of X 333 od uld lead to potentially unsafe
conditions and releases of PCBs to the envurom’n.éqt

Allowing PCB oils to accumulate could pqtuntual?y,'lead to larger cleanups and the
attendant problems associated wu'ch handlmg .and disposal (see Finding4.2.2.4.1).
Allowing trash to accumulate irt: diked areaa may lead to the spread of PCB oil and
contribute to a potential fire srtuatlon TSCA regulatlons require cleanup of PCB-oil leaks
within 48 hours, and the remouer

) 'afhﬂammable materials stored near PCB transformer.

e i
‘x

2. Leaking Seals Lack Colled?oﬁ»;xstgmg The lack of collection systems on all leaking seals in

1.

the ventilation duct-work system “of the process buildings results in the spread of PCB oils.

L2
Oy

..‘
e

Oils were ltrtroducedil‘mq%he duct-work system during installation, when they were
applied to the dutt work?seals It was later discovered that these oils contained PCBs. At
present PCQpUs fal;}to the floor from seals without collection systems and remain there
untﬂ xHe ‘ChemTw Operatlons Group is notified to clean up the oils. While awaiting
cieﬂnuy.,ﬂj e.rois can be tracked throughout the process buildings by pedestrian and

veh»cuiartxafﬁc (see Finding 4.2.2.4.1).

"y ,‘..’
)

Spills from Above-Ground Tanks. Spills from above-ground tanks could result in the
release of transformer oils, fuels, and chemical products to surface water, groundwater,
and soils.



The PUEC Spill Prevention, Control and Countermeasure (SPCC) Plan (D’Antonic, 1985)
identifies a number of tanks as having no spill containment structures. The tanks
idéntified include the following:

- 24 fuel tanks ranging in size from 80 to 10,000 gallons. &

- 8chemical storage tanks ranging from 140 to 10,000 gallon
!
- 183 transformers with oil capacities of 400 to 34,000 gallohr' S,

.
S .-.g ' .
R

The Survey team ldentlfled a 25,000-gallon sodium hydromdg‘tank as having madequate

secondary containment. The tank was in an, unlmed' alpressmn that did not have
sufficient volume to contain a spill of the entiré. ?.‘qmeqm of a T'ull tank.

Based on survey observations, the methods PJJEC reﬂ« on to contain spills from undiked
and/or inadequately diked tanks can be c&togtmz,éq 'as one of the following types:

-* The methods do not exist. ",

- They involve cleanuppf thth‘_ 1 ; ffected by a spill.

N
.,§‘\ 1:;.21_'
'uz“,tr'q‘
M
™

- They involve containment at'a holding pond (that may be of some distance from the
tank) and cleanqp of thq,épnd and the pathway of the spill to the pond.

.!
P )
L

‘;

In the Iatter metﬂod there is still a potential for a release to the environment because of
failure of thq, "ldnng pond to contain the spill; e.g., the holding pond that is relied upon
to ccmtam- an oi‘f‘satll from the X-533 switchyard is filled with sediment and is incapable of
contamﬂ;a‘a mejor spill. According to PUEC personnel, the pond successfully contained a
'Splll fram )(-533 in 1978; however, the Survey team does not believe the pond could

. - comam asimilar spill today.

o e
RREATA

4.224

Catggory IV

Written PCB Cleanup and Inspection Procedures Needed. No written procedures are in

place at PUEC to cover the following situations:

- Cleanup of PCB oil leaks from transformers in the process buildings. TSCA requires
that PCB leaks be cleaned up within 48 hours. There is no formal procedure in place to



ensure that diked areas in the three process buildings are inspected on a routine basis
and that leaks are reported and cleaned up within 48 hours. Prior to completion of
' the Survey, the building custodian of the X-333 process building informed the Survey
team that he initiated a procedure for routine inspections and ‘prompt reporting and
cleanup of PCB leaks.

There currently are no formalized procedures fto prpvude fof a more frequent
inspection of oil drips and the timely notlficatloq nf the Chemical Operations Group
for cleanup PCB leaks should be cleaned up, wcthm 4&bours according to TCSA (see
Finding 4.2.2.2.2). ‘fﬂ.j.‘,.'_'

- Inspection of co-contaminated (raduoaﬂlve and non-radnoactlve) PCB waste storage

area in X-333. During the Surveyf‘

s there was wno formalized procedure outlining a
regular inspection of the co-conhmmbted drums stored on the ground floor of X-333.
The Environmental Control- Gmup ha;wepared a written guidance outlining a regular

‘.\.“

inspection procedure tq.ensure'-th&«mteérlty of the drums in storage.

2. Pesticide Application Prg!_'ﬁ%_e; iThere is the potential for contamination of surface
waters with pesticides because of the lack of a formalized procedure for application of
pesticides near’fmh waters,. :The existing practice, communicated by word-of-mouth,
directs the qp&rator m‘t»:,q,apply pesticides within 15 feet of a stream. New or untrained

personnel wuld mknowuﬁgly violate this directive.

The Envwonme‘ﬂﬁl" Control Group has prepared a procedure giving specific direction
gardintfthe-application of pesticides near streams.

1"“‘

3" g;ggntrgllgg Herbicide Releases. There is the potential for uncontrolied releases of

herbncsdes to the environment from an accidental spill or release in the X-3428 storage
arer There were no formalized emergency procedures in place for addressing these kinds
of releases. A procedure has been prepared by the Environmental Control Group to
outline what should be done in these cases.

4. Asbestos Wastes. Although not currently an environmental problem, the present PUEC
practice of single-bagging asbestos waste has more recently been replaced by
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double-bagging at many Federal and non-Fedéral facilities. This practice reduces the
potential for accidental exposure to airborne materiais.

5. Identification of PCB Transformers. There is the potential for mishandling PCB
transformers in process bunldmgs during emergencies such as ﬁfes No labels are in place
on the doors to the process buildings to indicate the presence oi' !’CB transformers inside.
Door identifications are requlred by the 1985 TSCA fire reguTa‘ttons. “a 3

“ 6. Reporting PCB Quantities. PCB quantities were inéarrggjy reported in the 1984 and
1985 PCB annual reports. The annual reports are. an admwﬁstratwe requnrement of TSCA.
A review of the annual reports by the Survey téqm rwg!aled the following:

- PCB quantities in the 1984 and 1985 anhqal. repdc,&s were reported in pounds instead
of kilograms, as required. .x e
.'5,!,-‘ ")‘; __?"

W e, .
ot '4‘ 'y

- PCB quantities in the 1985 arfnual report were summed for all sources; PCB quantities
for transformers are requu'ed t&bc,:eported separately.

4.3 Direct Radiation

4.3.1 Background Enqu:montal lnformatson

b >
-z?";' u.\ "'- ;“

air, soils, hydrogeoldgar.' ,'nd ﬁurface waters). Each of these primary pathways is responsnble for

radionuclide tfénsmrt an&d}tlmate contamination of vegetation, food, ambient air, drinking water,
and soils. 4

Off-srte radi¢nucllde contammatlon as a result of PUEC operations is, generally speaking, only
sllght[y a‘bove natural background concentrations. Maximum measured radiation levels for 1985
revealed an au' pathway dose of only 6 percent of the most stringent applicable EPA limit. Ambient
air monitoring stations located downwind measure only slight increases above concentrations
measured at the background station located upwind from the plant.

All surface water effiuent streams from the plant eventually drain into the Scioto River. During 1985,

no significant difference was measured in the averages of alpha activity concentrations
<0.21 x 10-8 uCi/m! upstream versus <0.93x 10-8 uCi/ml downstream) or beta-gamma activity

4-50
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concentrations (<4.54x 108 uCi/ml  upstream  versus <4.81x10-8uCi/ml  downstream)
(GAT, May 1986). Uranium concentrations upstream and downstream aiso showed no significant

difference.

Most of the other offsite media radionuclide concentrations are either at. background levels or only
shghtly above. Additional details regarding radionuclide concentratlons on-sute and off-site are

discussed in each of the media sectvons in Chapter 3.

4.3.2  General Description of Pollution Sources and Controls’:-s::'«z.,‘-'

Aerial radiation surveys (see Figures 4-3 through 4-5) condu Jed m 1976 indicate, as expected, that
the primary sources of radiation are the X-745B and C. UF5 fév§ﬂ and ta|ls storage yards, and the feed
vaporization storage yard. Another aerial survey has ‘om cohducted since GCEP was constructed;

however, the results and contours have not béeﬁ“.&'éﬁared ‘at the time of this writing. It is not
anticipated that this updated aerial survéy wvll hqw results significantly different from the

1976 survey.

The primary control used to limit d_bcect rad;atlvn exposure to members of the public is site perimeter

fencing. Once inside the security fer raurrduﬂding process areas, employees and visitors may then

have unrestricted access to all storage arehs b

o .-: .".

4.3.3 Environmen@fﬁhonftﬁ%ﬁﬁgram

Direct radiation ns mea.v;yred tws:te contractor personnel at 28 locations surrounding the site using
thermolummemm Uoslmews (TLDs). A set of 28 field TLDs and 4 control TLDs (used for calibration)
is exposed far 3 mpmhfat a‘time. At the end of this time, a fresh set of TLDs is set out and the
exposed TLDs coﬁected for reading in accordance with environmental control procedure MSE-E-508
(Goslow, 1986)

TLD sampﬁ’ﬁgﬁ-’points are categorized into three groups. Group | consists of eight locations around
the perimeter road that represent the closest the general public can approach the plant. Group il
consists of six locations around the DOE property line, which range “rom 1.5to 3km (1to 2 miles)
from the plant center and are situated in the closest generai public residential area. Grouplii
consists of 14 locations that represent residential and agricultural areas around the site and range
from 3 to 8km (2 to 5 miles) from plant center.

(%,
-
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CONVERSION SCALE
TOTAL GAMMA

EXPOSURE RATE
LETTER (uR/h)
LABEL |AT 1 METER LEVEL*
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8-10
10-11
1112
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30-40
40-55
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© 150-200
200-300
3 >300

* At 1meter above ground
averaged over the detector
field-of-view (approximately
200m in diameter). Includes -
cosmic ray contribution of
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Group| results indicated a 198average of 6.9 microrem/hour, which is equivalent to a
60.4 millirem/year dose. Groupll results average at 6.8 microrem/hour (59.6 millirem/year), and
Group Ili results are 8.0 microrem/hour (70.1 millirem/year) respectively. These results are not
significantly different from background and aerial radiation survey dzta discussed below.

TLD results, which #re more accurate for a specific location, generally a'}%f-in good agreement with
the categories indicated on the aerial surveys. TLD station 29 is in" ‘the du'octlon of the residence
closest to the largest concentration of direct radiation sources, th: X-mSC tails cylmder storage area.
Results for the first and second quarter of 1985 average 7.3§ mmro’rom/hour (64 millirem/year) at
station 29 compared to an average of 74m|crorem/hour (65 thdﬁrgm/year) at the background
station (No. 28) for the same period. Ambient gamma: n)onl’tonng data reported by the EPA for
Aprilto June 1985 indicate an average of 7.2 mlcrorem/hq"x (-63 milliremiyear) at the Columbus, |
Ohio, station (EPA, 1986b). T

4.3.4 Findings and Observations

4.3.4.1 Category |

None

4.34.2

4343
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4.4 uality Assuranc ali |
4.4.1.  General Description of Data-Handling Procedures

The PUEC Technical Division Analytical Laboratories (TDAL) QA activigies are administered by a
coordinator who reports directly to the division manager. The TUN. consists of numerous
laboratories that provcde services which include support to envn'aﬂmm’tal, mdustnal hygiene,

." .‘ ,

-'_“.‘._’ N o' ,..‘..,,,
e,

. ' nf em.e

The Laboratory Controls and Standards Group (LCSG) preparés ahd administers standards and
controls for the TDAL. LCSG also operates the Centrar Sramplq Redewmg and Storage facility,
prepares the chain-of-custody protocols, admmlsters tho"

-Iaboratory information system, and
performs statistical analyses of TDAL data. )

A measurement control program is in efﬂgn thawhcludes internal controls, external controls,
working standards, spike samples, and duphcate sac‘nples

4423 Categorylll

None
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44.2.4 CategorylV

1. D aMaybe Suspect. The following findings at the organic, inorganic, and/or radiological
laboratories at PUEC could result in imprecise and/or inaccurate environmental
monitoring data being generated:

o
<«
\ Y
.. "I‘

- Organic Laboratory. Formalized QC checks, such as ca}rbraﬂoq checks, transcription
errors, calculation checks, and written Iaboratory procpdures (adaptlng EPA SW 846
procedures to the PUEC laboratory) were notin use, The!e deflc»encses are recognized
by the organic laboratory staff and will be addressw ,aﬁ:er the backlog of samples
from the East Ditch Drainage Project is dep’e{éd "o w

.......

carried out, but the Iaboratof)f dnd nni have a mechanism for a QA sign-off in the
notebooks. The Iaboratory mltuted é formal QA sign-off procedure during
August 1986.

No action was takellw when a chntrol sample result was not within specifications. The
laboratory has initiated a pracedure to alert the supervisor so that appropriate action
can be taken ln addmon, a new Laboratory Information Management System (LIMS)

is bemg lrnpleméutnd tbét will alsc alert the supervisor when such anomalies occur.
- Radao]ogk:.ﬂ Lahnratory Laboratory analysts were not signing-off in their laboratory
ngtcbooks xﬂhe time of the survey. Proper QA procedures specify that the analyst
;gn cﬁhby mmalmg each page of the analysts's notebook. The radiological laboratory

superwlsor implemented a sign-off mechanism during August 1986.

45 " \iaictive Waste Sites and Releases

L,
Ll

45.1 General Description of Poliution Sources and Controls

This section provides an overview of the sources and potential sources of releases of hazardous
substances into the environment at PUEC. Because the precise source of contamination is often
unclear, the sources have been aggregated into geographic areas (see Tabie 4-10) on the facility, and
a miscellaneous category has been established for site-wide or isolated sources. The locations of the
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TABLE 4-10

KNOWN OR SUSPECTED SOURCES OF GROUNDWATER CONTAMINATION

® EAST CENTRAL AREA (SECTION 4.5.1.1)

X-7018 Holding Pond -'.';:f,.' ke
Process Lines from X-700 and X-705 ""

North Qil Biodegradation Plot (X-701B)
"Total Containment" Ponds
X-701C Neutralization Pit

X-700 Chemical Cleaning Building?:"‘:'v:'

'.

East Drainage Ditch

Recirculating cooling water éystem
X-744G Building o

v o N OV R W N

\, x

10 Old LandﬂlHRuby Hollow)
11. Constructlon Spbﬂﬁ"DJ&posal Area

(y_
K A

'l *.
\ LR

12.".'“-')-( ZSMQRI Biodegradation Plots
) .13,‘ X-?49A Classnf ed Materials Burial Area
. 14 X-749 Contammated Material Disposal Facility
" 15 Peter Kewitt and Sons Landfill
18..X-230k South Holding Pond
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TABLE 4-10

KNOWN OR SUSPECTED SOURCES

OF GROUNDWATER CONTAMINATION
- PAGE TWO

® MISCELLANEOUS AREAS (SECTION 4.5.1.4) | G

17. X-615 Old Sewage Treatment Plant

18. Miscellaneous Drums and Spills e ‘
19. GCEPBuilding Area et

20. West X-705 Pad Area ; .
21. Process Building (X-333, 330, and 326) Dlsposaf ofS’oivem
22. Waest Ditch Disposal Area (March 1978)'
23. Chromium Siudge Lagoons (X- 616}-.

24. "EastSpot” 2, L
25. Road Oiling .
26. X-342C Neutralization Pit . . “. ‘
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specific sites are noted. on Figure4-6. The numbers given on the location map (Figure 4-6)
correspond to the numbers used to designate the sites in Table 4-10. Further information on each of
these sites is given in the Findings section (4.5.2).

A
L
R0
N

45.1.1 East Central Area

o
. lor. “

There are nine potential sources of soil, surface water, or groundwater contammatxon in the

East- Central Area of PUEC. Each of these actual or potential sources t& detanled m Section4.5.2,

‘{-K,“.' O *‘ fe,
'\, = [‘f' vetneie’
.

X-701B: Unlined holding pond RN

—

2. Process Lines from X-700 and X-705: leaky 4-mch aﬂo‘&mch ;‘Slpmg

3. North Oil Biodegradation Plot: PCB-, urar;lum- &n& solvent-contammated oil plot.

4. "Total Containment” Ponds: Disposal areas for X-70‘Lb siudge.

5. X-701C Neutralization Pit: Brick-lined. ﬁéé{nﬁ}ﬁt_pn

6. X-700 Chemical Cleaning Buuldmg\ c;mtamsa Iarge dip tanks and a degreaser.

7. East Drainage Ditch: PCB-contammated dltch

8. Recirculating Cooling Water"““ &ysgem’ Towers and appurtenances contain

chromate-contamined water,
9. X-744G Building: Formerfy’hpused ;pipe shop; currently shows evidence of spills.

The sources located in tms_;-ﬁast-Centrgl Area of PUEC may be contributing to the groundwater
contamination that is dibcusse&:jhsqauon 3.4. In addition to being located in the same area of PUEC,
several sources are. fpnmopally re\‘%ted For example, effluents to the X-701B Holding Pond drain
from the X-700 and X-?Of prouss lines. These process lines drain the X-701C Neutralization Pit and,
indirectly, Bulldfngx 730.‘.;._';‘-”5Iudge dredged from X-701B has been disposed of in the “total
contammeht‘poﬂdﬁ Ay Tbe X-701B Holding Pond drains to the East Drainage Ditch. The North Qil
B:odegradqtnor‘l ﬁots are located only about 100 yards north of X-701B. The X-744G building is
loca.ted onfy about” 100 yards southeast of X-701B. The recirculating coohng water system flows
throughmrt the plant area, but the largest sumps, the cooling towers, are located in the northern
section o? ﬂ}e plant area. Hence, a thorough understanding of the contamination requires an
examination of each individual source as well as the relationship between the sources. More
information on these sources is given in Section 4.5.2.
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451.2 NorthArea

There are two potential sources of soil, groundwater, and surface water contamination in the North
Area of PUEC:

\';

1. Old Landfill (Ruby Hollow): 4-acre Iandfxll used from 1968101981 received primarily
mixed refuse but some undetermined amount of hazardou?Waste, '

2. Construction Spoils Disposal Area: 8-acre landfill reuﬂv.ed' ggnstructlon spoils and coal ash
since 1978. S

Both of these actual or potential sources are detailed in Sectignd.5.2"
. "‘ . -,3.\;'-:.'.
it 5

The amount of hazardous waste disposed of irt tho;e tw& fat\dfllls is uncertain. Because they were
used primarily during a period when hazartidus wast.evdlsposal was less regulated than at present,
sorne hazardous waste is suspected of. hlvmg beqn dlsposed of in them. For example, floor
sweepings from the process bulldmgs,.npw' l?hown to'be contaminated with 3,000 mg/kg PCBs, were
routinely handlied like mixed mumqnpaFWasIe':and blaced in the old landfill.

45.1.3  SouthArea R

There are five potentlaﬂy 5|gn|f|cmt @burces of soil, groundwater, or surface water contamination in
LA
the southern sectlon G’f PU&C L

1. X 231A and B‘Os-‘ iodegradation Plots: Two land treatment areas which received waste
it contgmmatod with solvents, PCBs, and uranium.
2 x 749A Cfasslfned Materials Dnsposal Facility: Landfill where majority of waste was
"-..'-j‘."':;ontamunated classified tapes, papers, and parts. Some material was contaminated with
Tickel carbonyl.

3. X-749 Contaminated Material Disposal Facility: Low-level radioactive waste and
hazardous waste landfill.

fl
(=]
N



4, Peter Kewitt and Sons Landfill: Landfill prlmarily used for construction rubble for nearly
30 years (1952 to 1968), but probably received some hazardous wastes.

5. X-230K South Holding Pond: Man-made pond receiving runoff and discharges from most
of south area of PUEC, before flowing into Big Run Creek.

Each of these sources is detailed in Section 4.5.2.
45.1.4  Miscellaneous Areas ‘, " C

There are 10 areas at PUEC, located throughout the facnlrthr in Isolgted Iocatnons that are potential
sources of soil, groundwater, or surface-water contammattoh " "

1, ’- “'

1. X-615 Sewage Treatment Plant: Fo‘rmu sewaQe ‘treatment plant where sludge drying
beds were contaminated with PCB‘s\ NN

3. GCEP: Area of recent plant cgh;i_mction may have been a former dumping and spill site.

’,
e

4. West X- 705, Pad Star@ge yhd on west side of X-705 was found to be contaminated with
uranium and te;ﬁnetlgm

5. Prodgss -Bmldmbb( 333, 330, 326) Disposal of Solvents: Buckets of TCE were routinely
pom’ed pmo Ahe ground outside the doors of the process building (according to PUEC

. -_personnej)

SWest Ditch Disposal Area: Uranium fallout from a 1978 release settled in a ditch and was
|ater pumped onto the slope leading to the ditch.

7. X-616 Sludge Chromium Lagoons: The two unlined X-616 lagoons hold wastewater and
sludge containing trivalent and hexavalent chromium.

4-63
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452

4.5.2.1

4522

4523

8. East Spot: Area inside of eastern fence has been bare since at least 1966, and has a

greyish-green layer approximately 4 inches thick located about 1 foot below the ground
surface.

9. Road Oiling: Used oil (possibly contaminated with solvents, PCB;, and Iead) was applied to

unpaved roads throughout PUEC.

10. X-342C Neutralization Pit: Cracked concrete treatment: pit. poss:bly le&ked solvents, acids,

and fluoride. | gg% i

., ,.‘ x:l' oo i e’

Findings and Observations

Category |

None

Category |l

None

Category lII RN

.

l‘ 3
M
..»'»'w re

East- centra‘ Area‘-.Actuaf & and Potential Sources of Groundwater Contamination

Groundwater m’tﬁe East Central Area of the site is contaminated with a wide variety of
soNents gnd rastionuclides—primarily tricholoroethylene (TCE) and technetium.

Asdiscussec’ “in detail in Section 3.4.4.3, the East-Central Area is the location of the highest

kmown levels of groundwater contamination at PUEC. TCE was found in 13of

15'mgnitoring wells at concentrations ranging from 7 to 790 ppm (approximately the limit
of solubility of TCE in water). In addition, a 1.65-foot thick layer of pure TCE was found in
monitoring well BW-2 in March 1985. There are at least nine actual and potential sources of
this contamination. The Survey team, in conjunction with information provided by PUEC,
has identified the following actual or potential sources of hazardous substance
contamination of the environment in the East-Central Area.
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X-701B Holding Pond (Map Site ). The x-7o1e Holding Pond is nne of at least nine actual
and potential sources of groundwater contamination in the East-Central Area of PUEC

(see Figure 4-6).

X-7018B is a rectangular, unlined holding pond, aoproximately 30 yards long by 20 yards
wide and 15 feet deep, that retains wastewaters prior to dnscharge to the East Drainage
Ditch (NPDES 001) it was designed as a settling basih“fo« &uspended solids. For
‘approximately 30 years, thousands of gallons. (based. on survey ‘feam's estimate) of
hazardous substances (organic, inorganic, and radlaac'uye)mue bren discharged annually
to X-7018B from the X 700 and X-705 cleaning and decon‘tammatlon buildings. The nature
of these wastes has changed over time, but" has m{tud_ed spent trichloroethylene (TCE)
from the vapor degreasers chromate wasteo, ahd raffinate (uranium- and
technetium-contaminated nitric acid), usually dnln.ztt;-.;*.b with water and neutralized with
lime. Some wastewaters continue to* be dnschar‘gedto X-701B. No information is available
on the exact qiiantity of wastes drscharged tox 701B. A complete historical record search
of discharges to X-7018 has not" yet, beeﬂ performed
W 4
There are three apparent cbp‘tamnr;a‘tron sources that contribute to the problems
atX-701B. First, the hnes,from ‘)G?OO and X-705 directly discharge to X-701B and thus
cause the pond to be a sourcg »of groundwater contamination. Second, generalized
groundwater cou;a;_'nmatnon *from spills and disposal in the area may leach into X-7018
(uniess groundwater maur)dmg is occurring). Finally, contamination from these spills and
dlsposal may be,,transpo‘ited through the gravel/sand-filled utility trench in which the
dlscharge hmea werp latd This trench may function in a manner similar to a French drain.
The X«Zb‘lB por\d“serves as both a source and a conduit for contamination. Because it is

unﬂned ft may. contaminate groundwater (see Section 3.4) through slow percolation. In

, -~add|ﬂ¢n, X 701B is emptied by annual dredging of the sediments and sludges and a

’ contmuous drscharge of effluent to Little Beaver Creek via the East Drainage Ditch.

."‘W..inewaters and contaminants continue to be discharged into X-701B from three
pipelines (“process lines” in PUEC's terms) from the X-700 and X-705 cleaning and
decontamination buildings (a 4-inch Duriron pressure line, a 5-inch stainless steel line, and
an 8-inch line, all referred to as "acid waste” lines, according to PUEC Drawing
X-705-11-M). Several lines from the X-705 building merge into two (the 5- and 8-inch
lines) while the 4-inch line drains the X-701C neutralization pit. These pipelines are
discussed further in the following section (Map Site 2). Discharges to X-701B were studied
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in detail by PUEC Chemical Operations Department from February 1983 to February 1984,
During that period 1,704,102 liters (450,225 gallons) of wastewater per week
(622 million liters [164 million gallons] per year) was metered with an average uranium
concentration of 2 ppm. The disposal rate represents an average of 13.63 kg (33 pounds)
of uranium per month or 163.59 kg (360 pounds) per year plped into the X-701B Holding
Pond. Sludge from the X-701B Holding Pond has been dreddéd annually into the two

“containment ponds” (Middle-East and West) discussed bafow (Map Site 4). Hence, the
sludge discharged into X-701B does not simply accumﬁfa"fe there. ™ At the time of the
1983-1984 Chemical Operations study, there wgre approximately 578,611 liters |
(2,190,043 gaHons) containing 230 kg (506 pounds) of uran'lqm inX-701B. Concentrations
of morganuc constituents in X-701B sludge’ n‘hre gwen i Table4-11. No organic
contaminant parameters were analyzed i in the X- 70%8 sludge because the primary purpose
of the Chemlcal Operations study was to evah}ate thd ;Joss of potentially recoverable total
uramum and U-235, rather than to evdfua;e pmentral enwronmental risk.

. l '
o '1'.
“"

Based on other records, Cherﬁtcal Operatuohs estimated that an average of 277 kg
(609 pounds) of uranium haye bedn ﬂc,jcharged monthly to X-701B. During the 10 years
for which some record of )(t'/O'LB ‘&nd “containment pond“ usage is available,
approximately 3,324 kg "(*9’ 313 poﬂnds) of uranium have been discharged to X-701B.
There is no information avaﬂ‘abh on the explanation for the discrepancy between the
estimated total-f& 324 kg (7,313 pounds) of uranium and the 1,232kg (2,711 pounds)
combined tqﬁﬂ estrmated_.fo be contained in the (1) X-7018 Holding Pond (230 kg;
£06 pounds) (2) &}e Mtddfe (East) "containment pond (617 kg; 1,357 pounds), and (3) the
West contagnnﬁnt".:;pénd (385 kg; 847 pounds). The 2,092 kg (4,602 pounds) discrepancy
represmt mor‘a tﬂar\ 60 percent of the uranium estimated to have been discharged

to x~7o 15,- The ,Chemlcal Operations Department estimated the efficiency of the X-701B

.s. M '
e

,,.Holdmg Ppnd m precipitating uranium from the influent, at approximately 40 percent. |f
. 'iﬂ"thcﬁ effncaehcy estimate is accurate, then about 1,329 kg (2,923 pounds) of uranium would
) 'T':,’;?;'-Mve been precipitated in X-701B, and 1,995kg (4,389 pounds) discharged through
"NP,Q‘ES 001 to the Little Beaver Creek from 1973 to 1984. If the same discharge rate is

assumed for the 30-year period, 1945 to 1984, then approximately 9,972kg
(21,938 pounds) of uranium may have been discharged to the X-701B Holding Pond, and
5,983 kg (13,163 pounds) of uranium may have been discharged to the East Drainage
Ditch, which leads to Littie Beaver Creek.
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TABLE 4-11

INORGAMIC SLUDGE CONSTITUENTS IN X-701p
PUEC - PIKETON, OHIO

Element ~ Percent (ppm) &

Aluminum

>10 (>100,0009;: =
Barium 0.01 ,£108) RN
Calcium 6.0 (BQ,OQﬁ). ,
Chromium 02, (2,060)
Cepper 0.2 -??:zf’i:,j"-'-?‘.};q_a,gggf?-
Iron 39, "(30,000)
Lead 001, (100)
Magnesium | g2 (40,000)
Molybdenum _ "w.".;jﬁo'bs'.'f‘;.- (30)
Nickel " K. diGhe (600)

LS (~110,000)
sodium™;y, L. 0.3 (3,000)
il

Silicon "l

[

Tin 0.01 (100)

‘fitanium -, 1.5 (15,000)
AN -d"-.rh, . ';-' -

< AVanadilam 0.03 (300)
0 I ‘:","_

e Mine 0.1 (1,000)
_‘:,.',. .‘l.." ﬁ_*

*

e %‘Solm'ce PUEC Chemical Operations Department
; v (1985).
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Although X-701B is scheduled to be closed out as a disposal site, the soil and groundwater
contamination resulting from X-701B and related sources will not be eliminated by
cessation of disposal and backfilling of the area, which has been proposed as the closure
plan by PUEC. No specific remedial actions are yet planned for X-701B, but a
hydrogeological study is under way and is scheduled to be completed by mid-1987. The
existing groundwater contamination near X-7018B is descnbed f‘urxher in the hydrogeology

\

and waste management sections (3.4 and 4.1, respectlvely) z et
Process Lines from X-700 and X-705 (Map Site 2). Lea‘f&éﬁe fidh& the "process” lines leading
from buildings X-700 and X-705 to X- 701B has confnbuted to the groundwater
contamination in that area. i

The “process” lines from the X-700 and X' 705 clmmg and decontamination (D&C)
buildings serve as a source and a pa'ihway fqi‘ bath local and area-wide cnntammation
These lines are termed "process". hnes by PUEC personnel (despite the fact that they
convey waste) because they ptdwde dramage to the processes in the X-700 and X-705
buildings. Designed and bunI:t to‘aonvgy V\‘tastewaters from the D&C buildings (raffinate
waste, solvents, lime slurry, m‘btais, and chromate), the process lines are suspected, by
PUEC personnel, to haver OQaked“ into the ground. Also, the trench for these lines
discharges into the unlined R 7b18 Holding Pond and thus provides a French-drain-tyoe
pathway for m:gmuon of groundwater contamination to surface water.
Ay _‘~ s',;'r’

There are three hnes mdde of "Duriron" that drain processes in X-705 and X-700 (via
X-701C). Four 4-mch lines drain from X-705 northward into a connecting 5-inch line,
whecb-r\mp und‘éf mh Street to X-701B. One of these four lines has no flow. Another has

a monthty'ilow of 1,532,183 liters (404,803 gallons). The average monthly flow of the

) .-three ﬂbwmg lines was 525,704 liters (138,891 gallons). Also, an 8-inch line drains the
) ' tunnel rlﬁse booth to X-701B with an average monthly flow of 608,000 liters
ff."’(1 60,634 gallons). Finally, another 4-inch Duriron pressure line previously connected the

~7_01C neutralization pit to X-701R. In June 1982, the X-701C neutralization pit drainage
line was rerouted to the X-616 chromium treatment facility. Aithough no precise
information is available on the volume of leakage, these flow rates indicate that leakage

of even a small percentage of the total fiow rate could be significant.

The 4-inch lines from X-705 drain evaporator condensate, cylinder cleaning rinse water,

deconiamination pit soiutions, and water from the bundie destruction and detubing
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booth. Prior to June 1984, PUEC drained raffinate recovery wastes through these lines.
These raffinate wastes were about 25 percent (by weight) nitric acid (pH less than 1.0). In
addition, they contained uranium, technetium, iron, aluminum, nickel, copper, and zinc.
The 8-inch-diameter line drains the X-705 tunnel rinse booth and drains the water used to
rinse equipment following decontamination. In addition, approx'mately 917,456 liters
(242,416 gallons) per month of wastewater pumped from thc sumps under the tunnel
were sent through this line. This water, which is actuafl'y Qroundwater flows into the
sump from the building foundation. Groundwa;te; m . this ared is known to be
contaminated with solvents. In 1985, PUEC found 13.9'pprn‘rc= ‘in the water in the X-705
tunnel sump. Survey -related sampling of the sump is planned

Wt
l s, ':." LU w
L *

Sections of the pipes have been replaced severaf ttmes at various locations along
18th Street because they were corroded Sdrqecorrod,ed pipe was not conveying corrosive
wastes, which suggested that the source Qf the’ cOrr‘bsmn was from the surrounding trench
and not exclusively from the ma!e':als (egf raf‘fmate) flowing through the pipe. It is
possible that corrosive waste broached one p:pe, leaked into the trench, and corroded
other lines running throug_h tbe trend’r:ﬂ o

Y
e

The exact amount of wastés. dlsc‘narged from X-700 and X-705 buildings through these
lines i< uncertain, but some ro(:g,h estimates can be made from readily availabie historical
records. Base6: bq monthry usage reports compiled from the Chemical Operations
Depanment hy the saﬁm team between 0.5 and 1.0 million gallons of TCE were used in
X-705 smty the‘hcnh;y b‘igan operating. Part of this volume was evaporated from the
vapor degreqprs (see Section 3. 1), and a significant but unknown amount was pumped to
the X'70h8 Hol‘dmg Pond. A smaller amount may have leaked out of the process lines
ﬁomx~'7,05‘q§td-x -700.

Y,

) S‘es"feral bore holes were drilled in 1985 to determine the location and nature of the
.','.:‘process line leakage. PUEC considered the results of this investigation to be ambiguous,

but “they were not directly reviewed by the Survey team. No remedial action was planned
as of late 1986.

North Qil Biodegradation Piot (Map Site 3). Landfarmed oil contaminated with PCBs,
solvents, and uranium may cause continued or future groundwater, surface water, and
soil contamination.
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An area northwest of X-701B was used for less than 2years (1973 to 1974) as a
land-farming area. As with other biodegradation areas (X-231A and X-231B), the waste
applied here was contaminated with FCBs, solvents, and radionuclides (uranium).

The CERCLA Phase | Installation Assessment report includes a ligt of the wastes believed to
have been applied to the site. Generally, the waste mclud’ed uranium-contaminated
waste oil, fuller's earth, and studge (contaminated with PCEs’} from ‘the X-615 Old Sewage
Treatment Plant. Tt

-~ A

g R

-,C; e .. .-..,_.‘..
v ' nl vree
.

PUEC estimated that the following waste quantmes were ap,phed at the north plot:

Waste . * "7 Quantity
waste oil (uranium contaminated) , 1,768 gallons
waste fuller’s earth . ,’ 6,000 galions
waste trichloroethylene . '“"«.",'f'_-_. 30 gallons
Miller's fluorinated lubrlcant h' A 37.5 galions
mixture: Carbitol & tnbufyr phospha‘;‘g. 12.5 gallons
X-615 Sewage Treatraent PGaﬂtSludge .
(radio-nuclide and PCB é_quamlha_tﬁd) : 4 diying beds

N, o,
e
o

Waste oil typlcéﬂy xvas conxdmmated with enriched uranium at an estimated average
concentrat:qh.{)f 5, 00’0 at an estimated average assay of 3.5 percent U-235. Some
solvents usgd to: rbmove ouls from pumps were mixed with waste oils disposed on the plot.
Total estumat o anmm present is 33.4 kg. There may be 0.074 Curies of uranium present,
baseginn a PU Eéesfamate

?uEC "dm .not have any remedial plans for this area in August 1986 (see4.1.1.1).

. Groundwater contamination from the North Oil Biodegradation Plot may be caused by
"'--’;'__ragn water infiltration through the area, which generates leachate. A gravel cover was

plaé‘ed on or near the former oil plot. The location is uncertain. Percolation may presently
be enhanced by the gravei cover that discourages runoff from the area. Prior to the
addition of the gravel surface, runoff from the oil plot may have caused surface-water
contamination and the spread of contaminated sediments. Finally, failure to address the
residual soil contamination may result in the inacvertent exhumation of the contaminated
material and the subsequent distribution ot surface contamination en trucks, equipment,
and personnel.
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"Total Containment” Ponds (Map Site' 4). The two former siudge disposal pits, known as

the "total containment ponds,” may be the source of continuing and future groundwater
contamination at PUEC (see Figure 3-10).
Two shallow depressions northwest of and adjacent t‘d x 7018 (south of the
biodegradation plot), known as the "total contamment pondg" have been used
intermittently for more than 20 years to dispose of dredga matenal' from X-701B. The
nature of the wastes is similar to X-7018 becausé' thg wastes came from X-701B.
Precipitation tends to collect in the ponds and facmtates ihe mngratlon of contaminants
into the groundwater. In addition, the pond clbsestxXo X- 70f B holds standing water and
may overflow into the East Ditch and X- 70]8 Thes‘b.ponds are about 30 to 40 yards long
and about 10 to 15 yards wide. R

The Middle (East) containment pond, locatqd. adjacent to X-7018B, received significantly
more sludge than the West pohd 'Thgar Mrddle (East) pond contained approximately
849,804 liters (324,519 galjons). of‘sludge containing about 617 kg (1,357 pounds) of
tidns “studied the ponds in 1983-1984. The Waest
containment pond held" WOXIMQlely 472,395 liters (124,807 gallons) of siudge with
about 385 kg (847 pounds) of u‘ratnum

-
..‘. ..
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uranium when Chemlcal Op'é

X-701C Neu;rgh atloh Ptg,( p Site 5). The X-701C Neutralization Pit may be a source of
contmumg dr futbre grou‘;dwater contamination at PUEC. The integrity of the pit has not

been tested. ‘Cfacks "" ‘the pit lining would provide a route for contaminants to enter the
l: X L
grodndwat.ter e

-,v‘., T Raey

. .“
e # o de.g’

. -The Xavmx; Neutralization Pit is a 50,000-gallon capacrty brick-lined dry well located

5 ’ t;e_},bw ground level, between buildings X-700 and X-705. It is used to adjust the pH of
f;l”sﬁent cleaning solutions from the X-700 and X-705 cleaning and decontamination

'Bb’i'l}!ings. Acidic wastes are discharged to the pit from X-700. Slaked lime is added to the
solution until it meets the PUEC pH limits (pH 6 to 8) for discharge to X-7018.

The nature of discharges to the X-701C Neutralization Pit may be better understood by
considering the source of those discharges, the X-700 Chemical Cleaning Buildings, in the
following section. No specific information on the constituents in the wastes sent to

X-701C are available. The X-700 Chemical Cleaning Building has been and still is the
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source of all discharges to X-701C. As discussed in Finding 4.1.2.2.5, eight large dip tanks
in X-700 are drained to X-701C. Based on the contents of the dip tanks and the equipment
that was cleaned, the Survey Team suspects that the waste that went to X-701C may have
included uranium, sodium bisulfate (NaHS0,4), sodium hydroxide, sodium carbonate, TCE,
and chromic acid. No information is available on the total volpme dlscharged to X-701C

(Map Site 6) or on the volume that may have leaked from the plt

X-700 Chemical Cleaning Building [ ap Site 6). Several mdoor cleanlng solution tanks in
the X-700 Chemical Cleaning Building may be a 5oume oi .continuing or future

groundwater contamination. ) ‘ ’\

The integrity of these tanks has never beep tested -Leaks and spills from the tanks could
reach the groundwater through cracks m "the foundatnun and slab of this 35-year-old
building. : g
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T%‘Bvef'ﬂ%w lines on all eight tanks are connected directly to the X-701C Neutralization
. Plt The' ﬂoor drains are connected to the building sump and solutions are delivered to the

N,eutrallzatlon Pit by sump pumps.

'Aﬁkionally, there is a TCE vapor degreaser (14 feet by 12.5 feet by 11.5 feet) containing
roughly 4,000 gallons of TCE. The degreaser is not connected to the floor drain or
overflow drain system. The only discharge of liquid TCE is the residual that is rinsed from
equipment following immersion in the degreaser. A larger vapor degreaser (45 feet by
12.5 feet by 11.5feet) was previously located between the dip tanks and the existing
degreaser but was removed in the early 1980s.
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The dip tanks are normally filled to capacity (i.e., up to the overflow line). Routine flows
from the dip tanks result from the immersion of equipment into the cleaning solutions,
with the overflow going to the 50,000-gallon X-701C neutralization pit. Because of the
quantities of solution generated in the past, the pit required pumping approximately once
per week. Prior to June 1982, these solutions were pumped tq the X-701B Holding Pond
following neutralization. However, with the completion of a reroute line, the effluent
from the X-701C neutralization pit is now transferred to thrﬁ«irculatmg Coolmg Water

....

Treatment Facility. --,_,;~‘.., ‘ M»
""';"'n».

East Drainage Ditch (Map Site 7). The PCB-contammated Eas.c Drainage Ditch may be a
source of continuing and future groundwqter and ,sbrface-water contamination.

" 'i"-\
e
“

--------

Presently the site of a massive cleanup qu:b‘tfbn ‘the East Drainage Ditch has served as
both a disposal area and a pathWay for cqm.ammatnon for approximately 35 years. The
East Ditch continues to receive; d'tscharge5vfrom various areas on the plant site—both storm
surges and process effluent frqm )G’IQS, Thé East Ditch drains through NPDES 001 to Little
Beaver Creek. Because 9f past"d;sposal uf PCBs into the ditch, a project to excavate and
drum contaminated sonl wa\s yndertaken in 1986. The source of the PCB contamination is
unclear but is believed to havt Tesulted from the use of waste oil for defoliation. One
worker on-site rrmuwewed by. the survey team indicated that he helped pour drums of
waste oil down the sde.pf;he ditch to kill weeds. No information on waste quantity was
avaflable é

Althoughnthe cmi‘bUp operation will mitigate much of the contamination problem from
rurmff and hachmg, continued discharges from other adjacent contaminated areas may
..recon‘tammate the area. In addition, there may be a problem with the system of site

o pnorltnzat‘bn and selection of remedial alternative(s) reflected by this remedial action.
R Despnte PUEC's own site assessment showing that the East Drainage Ditch was not in the

'gw‘up of highest ranking sites, it was the first remedial project undertaken. Also, no
alternatives other than exhumation and off-site disposal were considered. This issue is
discussed further in Section 4.5.2.

Recircuiating Cooling Water (RCW) System (Map Sites 8a and 8b). The Recirculating

Cooling Water (RCW) System may be a source of continuing or future chromium
contamination in groundwater. The RCW System consists of a large network of
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above-ground and underground piping and valves and seven large cooling towers.
Hexavalent chromium is maintained at 9to 18 mg/l throughout the system as part of a
corrosion inhibitor. Pipe failure and leakage could result in significant loss of chromium-
contaminated cbooling water to the groundwater. Pipe ruptures have occurred in the
system, but no information was readily available on the freq.uentcy or severity of these
failures. Although major losses have not been detected 2 cqmprehenswe study of the

evaer

integrity of the system has never been conducted. Tt
A non-chromium substitute for the corrosnon mhlbatoris be;ng inyestigated by PUEC. Such
a replacement would eliminate concerns about ongomg thrqmlum releases from the RCW
system but would not address the potential protﬂemsgf'past releases

The RCW System is cathodically protected tq help d:erent external corrosion. There are
four very large (more than 100 feet lbng‘by 5Q ?ee;'htgh) cooling tower systems located at
the northeast and northwest corhehs of the plant area. These towers are connected by
underground pipes to the X- 616 tfeatmm system on the west-central section of the site,
and to the process bunldmg&(x 333 X'*BSO and X-326) (see also Finding 3.1.4.3.2).

. g‘ﬁﬁl’age of hazardous substances from, and around, the
m’h;;‘ T-,,A"‘ . . . ,
X-744G building may be a sourcé'of continuing or future groundwater contamination.

st .:."

The X-744G- ﬁulldmg‘-p'l'waﬁtly houses an aluminum smelter and various drummed wastes
and equu:b;nent There are three potential sources of soil and groundwater contamination
from actwmgsqn and around the X-744G Building.

Hnstpm:gi spills and discharges of solvents and cutting oils during pipe fabrication.

o A-'."-. Recent spills by storage and transfer of wastes near the North and East loading docks.

Rafﬁnate leakage and spillage in the field south of X-744G.

.Th'é building was used for pipe fabrication from 1952 until the late 1950s by contractors

during the original construction by Peter Kewitt Company in the 1950s. During this
operation, miscellaneous solvents and cutting oils are believed to have been disposed of in
and around the building according to PUEC ersonnel interviewed by the survey team. No
information is available on the quantities of waste used or disposed of.
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In August 1986, the Survgy team observed heavily oil-stained soil on the northeast side of
the building near the garage door/loading dock and around the oil stdrage tanks. Also,
oil-stained and denuded soil was observed near the loading dock on the north side of the
building. These oil stains, on both the east and north sides of the building, appeared to be
fresh. The exact type of chemicals spilled is unknown.

During the late 1970s, an unknown number of 6000-gal|bn *ank trailers containing
raffinate wastes were stored in the field on the south srde of X—’/MG In addition to
‘iautlne spillage, one trailer leaked its entire con‘teh&s -Qma the ground. During the
August 1986 Survey, this spill area was denudgd of vegeiauon and marked by a coarse
gravel fill placed in an attempt to grade the erBdéd qhd depressed area. Raffinate waste
typically has an extremely low pH (< 1.0) and hlgh rﬂ)rate (40 percent by weight), uranium
(1,450 mg/l), and technetium (120 mg/l) contemratvoh;,

There are two relatwely large'attual or potentnal sources of groundwater and surface
water contamination in th4.‘ North Area of PUEC~-the Old Landfill and the Construction
Spoils Area. Very little mforrrratwn is available on the waste disposed of in these areas,
and the groundmtg_r has recel.ved very littie investigation.

. ' '
o ~v', “3 '\,. B _‘_L.
- "' ..:‘.‘

X-735 Olg Langﬁg (Rgbx Hollow) (Map Site 10). The area known as the Old (or “Ruby

Hollow") Laff |I may be a source of continuing ard future groundwater and surface
waxerthntammanon

u'_ ‘1".

~.""«'a-
"u.- ...

o

e -Located on the northwestern section of the site, the Old Landfill was replaced in 1981 by

' the X-735 'Samtary Landfill after about 13 years of use. The landfill was used mainly for

"""‘:,"‘"‘.B.)‘lld waste since the phase-out nf the Peter Kewitt and Sons Landfill (Map Site 15) in 1968.

Y 'y
e
‘e

No comprehensive study of the oid landfill has yet been performed, but some information
was obtained from miscellaneous sources. The landfill received about a million pounds of
refuse per year (ERDA, 1977) from 1968 to 1981. About 2 percent of the debris came from
the plant cafeteria. The X-600 Steam Plant generated about 100 to 250 tons of fly ash per
week (5,200to 13,000 tons/year; average = 9,100 tons peryear). At this rate of
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generation, about 67,600 to 169,000 (mean = 118,300 tons) tons of fly ash may have been
disposed of in the old landfill during its 13 years of operation.

Hazardous wastes (FO01, FO03, and FO05 wastes according to the June 1981 CERCLA
Notification) (Davis and Manning, 1981) and uranium are also believed to have been
disposed of along with construction debris and a large volume of fly ash from the X-600
Steam Plant, according to personnel interviewed at PUEC for thgr,,Phasql report. The
amount of fly ash and other waste was adequate to fill in Ruby Hollow (about 50to
100 feet deep) and support a rail linz used for regular fre»ght.semca This landﬁll and the
spoils area are immediately adjacent to Little Beaver Creek, and preared to be eroding
during high flows. An exposed face of the landfill reveatmg fly ash?s one of the sampling

and analysis locations identified by the survey team for smey-related sampling.

floor sweepings have since been analyzed and found zo contain PCBs (some greater than
50 ppm) and uranium (greater than 2 ppb).'"-. '

In late 1980, a groundwater mqmtormg well on the north side of the Old Landfill was
sampled and analyzed the results showed 3‘6ug/l uranium. In April 1981, the sonl at the
base of the landfill was sampled and anaiyzed for pH and radionuclides. The pH was 6.5,
and only background Ieveis of uramum (4 ug/kg) and gross alpha (7 d/min/g) were
detected. No anq&ysbs for orgamcs or other parameters were performed on these
1980 and 1981 samples\ B@cause of the high degree of variability in specific conductance
and total orgamc carbqn of the groundwater samples, some groundwater contamination
is suspected

An oﬁ-sité resndbnqa is situated about one-half mile northwest of the landfill. No well
contammatlon has been detected by PUEC at this residence as of 1986. Four monitoring
wells w«n‘o mstalled in 1977, one on each side of the landfill (see Section 3.4). PUEC had no
remedial actnons planned for the old landfill as of 1986.
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Construction Spoils Di | Area (Map Site 11). The construction spoils disposal area may

be a source of groundwater and surface-water contamination at PUEC.

The construction spoils disposal area, originally a ravine, is adjacent to the old
Ruby Hollow Landfill on the southern side. This area has been used for disposal of
construction spoils since about 1978. Prior to 1978, the area was used f@f several years for
disposal of fly ash from the X-600 Steam Plant. Based on lntervum P! ?UEC personnel

A
vedgl g

conducted during the Survey, it is believed that some hazardous waste ‘ha¢ been disposed
of there. :

The spoils area is believed to have recelved smaller quard}tms of hazardous waste than the
Old Landfill, X-749, or the Peter Kewitt and Sons Landﬂ{i R "rgme quantities of waste
disposed of are unknown. During the GCEP conai'ructlon (&79 to 1985), the spoils area
was closed to contractors to prevent mappropnatp dISPQSBJ of wastes.

et

Because the spoils area is adjacent to the old landfnll the leachate is probably
indistinguishable from the OId Landflll Ieacbate Ravmes caused by runoff have eroded
and cut through the spoils area leadjr ng doWn thq.holl to Little Beaver Creek. These ravines
may completely breach the ¢p\4er 'o .the sporls area and may allow potentially
contaminated materials to enter thé{t‘gk

There are a wudeva Pety)é? actual and potentlal sources of groundwater and surface-water
contammatuon np thmsau "’"Area of PUEC. These sources range in apparent magnitude
from Iarge areas pf dnsposal of concentrated hazardous waste for decades, such as the
X-749 Landf' Ilf;-‘t;asmaﬁer areas of relatively low concentration of hazardous waste, such as
the % 2301( Soutb Molding Pond. No comprehensive investigation of groundwater quality
fot the wﬁole area has yet been completed. Instead, isolated piecemeal studies of

mdawduaL faculltles have been performed.

g
"

X-231A/B Oil Biodegradation Plots (Map Sites 12a and 12@[; The X-231A and X-2318 Qil

Biodegradation Plots may be a source of groundwater and surface-water contam:nation
at PUEC.
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The X-231A/B Oil Biodegradation Plots! have been used for land treatment of waste oil
contaminated with solvents, metals, and radionuclides (including uranium and
technetium). The plots are located in the South Central Area of the site, south and east of
the coal piles and steam plant (X-600A). These areas have ceased operation and are
expected to be closed by PUEC under RCRA. Existing solvent contamination, however,
continues to spread to the groundwater and is difficult to distinguish-;‘it_pm other nearby
contamination areas. L |

.....

Survey-related sampling and analysis of the "G-ditch," ad; acen't to X 231A and north of
Patrol RoadB, is planned. A discolored seepage from the’ wew Bahkvf the ditch was
observed during the August 1986 survey This seepage mpy\be Ieachaig from X- 231A

X-749A Classified Materials Burial Area (Map Slg [ The.x-749A Classified Materials

water contamination.

The Survey team reviewed classified records of thu 43 bunals that occurred at X-749A from
November 1955 to 1986. Most of d'ae _tta' srﬁed waterial was classified for reasons other
than chemical composition. No: qlassuf' odu‘nformatvon related to potential environmental
hazards, hence no classified mforqmion is presented here. Generally, the burials
consisted of boxes and contamers “of aluminum scrap, barrier scrap, centnfuge

l‘.

manufacturer rotors scrap.

;;Gmagneta_c ‘tapes, computer discs, security ashes, and other
miscellaneous matqﬂa1 of a classlﬂed or sensitive nature. The largest singie source of nlckel
in X-749A was thwl'NCO N'nckel Power Plant, which was dismantled and transported from
Huntington, West Vlrg}“r.u,ah_'pr burial at PUEC. The 1 .333 cubic yards of buried piping and
equupmenz from tbe INCO*Plant was slightly contaminated with nickel carbonyl, according

to PU EC al‘thoug‘n nori riformation was available on its concentration.

Y wh
. '-_ - .. \

Groundwa‘ter contamination from X- 749A may occur from direct leaching of hazardous
substance; from buried materials. The drums and wooden boxes used to contain these
wastes havé probably deteriorated. The threat of groundwater contamination is difficult
to assess because of the lack of quantitative information on the constituents buried. The
risk of groundwater contamination in this area is increased because acidic runoff from the
X-600 coal pile may mabilize the metals (e.g., nickel and uraniumy) in X-749A and facilitate
their migration to groundwater.



Surface-water contamination from X-749A may also occur because of erosion and seepage
from X-749A directly into "G"-ditch, which runs along the western edge of X-749A and
leads to Big Run Creek. The Survey team observed several erosion gulleys in the western
bank of X-749A,.

X-749 Contaminated Material Disposal Facility (Map Site 14). The X¢#49 Contaminated

Materials Disposal Facility is a source of ongoing groundwater cqnt_gmi‘ ath

Located on the southern edge of PUEC, the 7.5-acre X-749 disposal- facmty is the primary
dasposal site for hazardous wastes at PUEC. The site is dnsc(:ssed#n detdil in the waste
management and hydrogeology sections (4.1 and34 respectwely) In addition, the
Phase | CERCLA Assessment draft report (PUEC, 1986) pmwdbsa ‘summary of the facility.
Survey related sampling of nearby wells is planned’ The X 7&& site is a likely candidate for
cleanup under the Section 3004(u) provisions o.f RCRA ‘_ ‘ ':"

There are no comprehensive records of the wastes dlspbsed of in X-749, Based on a review
of PUEC Chem Ops records by the Survey team infe\rmatnon from a few monthly reports
was discovered. Prior to 1984, the PU E"'themcal Operatcons Department (Chem Ops)

g

- Seventeen 1/2 th trutkloads of scrap
- Eight 2- 1/2-ton tru;;kloads of scrap
- Forty mne galtons of fmonia was processed
Nine galtonwf'xaray solutnon was processed
- -‘.':Qne polybottle of solution from X-705 was processed
- One farmwagon of scrap
- F|fteen bags of insulation

- One barrel of shoes from stores
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For June 1983, the report listed

- Twenty 1/2-ton truckloads of scrap

- Twelve 2 1/2-ton truckloads of scrap

- Fifty-two gallons of ammonia was processed
- Fifteen gallons of x-ray solutions was processed e
- Fifty-nine polybottles of oil was processed

- Six polybottles of solution from X-705 was processed

- One farmwagon of scrap | ES
RN

- Thirty-two bags of insulation AN .

- One barrel of shoes from stores Sl Ll

For September 1983, the report listed e o,
- Twenty drums of scrap ' e
- Eight 1/2-ton truckloads of scrap . '.f'.'."

- Sixty-nine gallons of ammonia was p(oges,f.ed

n RN ‘

v .
X

- One hundred eighty-eight pq}ybottles bf osl was processed

Seventeen bags of insulation “"-‘r'.';f{;,m

o
o, e
o

[N
..

" This sampling of nnformatmnws madequate to lead to any conclusions about the long-term
waste disposal pramces atx 749; These records do indicate, however, that significant

quantities of hazav‘dous_ wasté‘were routinely disposed of in X-749, A comprehensuve site
study has not yet. beenpedarmed '

Peter Kewm; ggf_! Suhe (PKS) Landfill (Map Site 15). The Peter Kewitt and Sons (PKS)
Landfd{ may bé:. a source of continuing and future groundwater and surface-water

contammahon at PUEC.

The 10-ac'}‘é.'PKS Landfill (named for the original construction contractor) was operated
from 1952 until 1968. The PKS Landfill is located west of and adjacent to Big Run Creek,
immediately south of the X-230K South Holding Pond. Unlike current (1986) PUEC waste
patterns, the largest volume of waste generated during construction was probably
construction debris, but a significant volume of hazardous waste was likely disposed of in

the site as well. PUEC records indicated that a sign reading "Toxic Materials Buried Here"
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was posted at the PKS site. There are no records as to what was buried at PKS. leere is no
groundwater monitoring system around PKS.

A bright orange-red leachate was found to be emanating from the southeastarn corner of
the PKS Landfill into the Big Run Creek. Also, a seam of exposed fly ash about 5 feet thick
by 15 feet long was observed located on the east side along Big qu\ Creck. Finally,
discarded pieces of reinforced concrete and pipes were protrudlnqafrom the bank along

..l.

the Big Run Creek and lying in the creek. ‘ RN "i;..':;.

A sample of the leachate seepage, collected in 1981 by PUE& wak;ﬁnalyied for pH, other
conventional parameters, and radioactivity parameters; (uramum teq)‘metlum and alpha
activity), but not for organics. The pH of that sample was found tb- be slighty acidic. The
orange color may be the result of that acidity, whlch causes mron to precipitate from the
water and form the rust-colored iron-oxide, -stam on ,sml and rocks. The analysis for
uranium, technetium, and gross radloaqtlwty dld not l'eveal any above-background
concentrations in the leachate or sedlment at the seep The sampling report did not

record any observations about the weathe(precedmg or during the sampling

Two downstream surface water‘locl:atlo S l'rBlg Run Creek were also sampled in the spring
(May) as well as the fall (Septembw}of 1981 These samples were also analyzed for
conventional pollutants (BOD temperature COD, TDS, etc) and revealed no
contarnination above .background TE)C and COD concentrations were low (3 mg/l), a fact

which indicates nor.t’nal backgrdund organic concentrations.

n 'l A
s

Although the 11981 S’ampllng results did not indicate a contamination problem, the
occurrence: and pgmstence of a leachate seep does provide a direct pathway for future
contammatmﬁ;fi A ;;o'tb‘ntlal environmental problem exists because of the presence of a
source (PKS) 5 bﬁthway (seepage), and a receptor (Big Run Creek). Survey-related

sa?npllngls planned.

X-230K Soo‘ih Holding Pond (Map Site 16}

The X-230K South Holding Pond may be a present and future source of groundwater and
surface-water contamination,
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The X-230K Holding Pond receives runoff from the steam plant coal pile, from X-231A
and B oil biodegradation plots, and from the X-749A landfill and storm sewers leading
from various possibie spill areas on the south side of the site. In 1980, PUEC degredged
25,000 cubic yards of sediment from X-230K and land filled it on the east side of the pond.
The sediments in this dredge spoils landfill are similar to the siudge from the coal r. n off
pile treatment facility. This material has passed the EP toxicity test (4& CFR 261) but has
not be analyzed with the new Toxic Characteristics Lraching Procgdure-(TCLP) The only
o' er analyses avai'able for this material indicates 5-195 ug/g copper, 150-66 ug/g zing,
and pH of 6. 8-11.8. Because X-230K may have received hazafdous .substames in the past
(e.g., heavy metals and uramum), and because the pond may sémﬁs a séasonal source of
around X-230K may result in undetected releases groun'awater or surface-water

contaminants (see Finding 3.3.4.2.1). Survey-related;amplmqgg pianned.

Miscellaneous Areas: Actual or Potential Soy 'rcAés of ﬁf’bﬂhd\&ater Contamination

[N
- vt

Several areas of actual or potential contammatlon o groundwater or surface water are

described below in a mnscellanéous,,g?ohp -These sources either are not readily
aggregable according to a dnscrete geogfaph:c area at PUEC, or constitute a site-wide
threat, such as widespread road onhng. .

X-615 Old Sewaage Tr‘gatmeg}_ Plant {Mag Site 17). Low-level PCB contamination may

remain in the sIudgkvﬁrymg lagnon of the old sewage treatment plant, and may present
direct contact or 'fupmve &ust emlssmn problems.

Cata,
O e

A material 1.hat tobked Icke sludge was observed by the Survey team in an area that was
recently extavatéd ahd conssdered “clean" by PUEC witt. regard to PCBs. However, PCT,
are, knowh to have been in ‘the sludge, and visual inspection of the excavation area
mméates tﬁat not all of the siudge has been removed for ultimate disposal. Groundwater
contammat;on from FCB is unlikely because of the low water solubilit,” and the high
organophmc (tend to cling to organics) nature of PCBs. Other contaminants from the old
sewage treatment plant, however, may threaten groundwater.

Various hazardous constituents, including PCB and radionuclides, were disposed of in the

now-abandoned sewag: treatment plant. These contaminants, except 7or insoluble PCB,



primarily presented a threat to groundwater. The site is not likely to affect surface waters
because of theé distance to the nearest waterway.

The sludge drying plots are being excavated to remove PCBs and the soils are being
drummed. Visual inspection by the Survey team revealed that the sludge layer, which was
believed to be uniformly contaminated, has not been completely exca";iated Therefore,
some contamination may remain. The volume of sludge remmﬁg\has not been
investigated but is probably between 100and 1,000 cubic yards, accordmg to a Survey

team estimate. In addition, several railroad ties that were used to }une the ptts appear to

have been contamiriated. : .f «."'

. “.. 5. ‘: .
.‘ RD ‘.

Miscellaneous Drums and Spills (Map Site 18). Stained saﬂs afoun& several of the loading
docks and chemical storage pads indicate that past spllls mpy have resulted in soil and

groundwater contamination. The presence of stamed sonl also indicates the lack of an
adequate reporting and spill cleanup prc\gram The typ’e of substances spilled is not
known. No sampling has been conducted m these aréas, but the solvents and oils used
around the site would reach the water tawe rf spﬂlgd in sufficient quantity. if not, small
amounts of these substances would be retained In the soil matrix to be slowly leached by
infiltrating precipitation.

Several apparent spill areas are noted |n bther findings in Section 4.5.2.3 (e.g., Finding9).
Only one spill is marked on fhe Iocat:oh map for illustrative clarity, although it is intended
to represent severa1 Focatnons 1Fhe following locations were also the sites of readily

igentifiable, but rel'atl \tely smﬂk snill areas for which Survey-related sampling is planned.

"Onl-stamed" sovl on the north side of X-740 west of the garage door, and outside of
the drum cru§her“ -

w

- "f,_éped.cfrum of oily sludge on stained soil south of X-109A, west of X-740.

- Four drums (two gray, on2 yellow, one black) and "oil-stained" soil located on the

south side of X-530D inside the switchyard fence.
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- "Oil-stained" soil, gravel, and asphalt around the "Radicator" (incinerator), and
basement full of discolored waste under the Radicator building (X-705C; located
between buildings X-700 and X-705).

- Drum rusted through and stained soil in X-533 switch yard.

.
R

r
L
(RO Y
-

This is not intended to be a comprehensive compilation of spill sutes.atPUEC. butratherisa

listing of sites observed by the Survey team during facility tours. ...

e
W,
“

-:
. ,
‘4

Groundwater contamination is probably resulting from the at‘cunfﬁlated effects of many
Discelored soil was observed around virtually every loading ﬂ;.ck and storage pad on the
reservation. In addition, several abandoned drum; were fbdqd in fields in a deteriorated
or failed condition. The summed effects of these mc.dental re'reases to the ground may be
as significant as that occurring from larger scalnt' poMt murces" such as X-7018 or the
East Ditch. "

direct contact with materials that promt a dermal hazard.

’.

GCEP Building Area Ma" &5
Gaseous Centnfuge Efnnchmem Piant (GCEP) building area on the southwest part of the
reservation. Aerial photpgraphs of the reservation taken in the 1960s and 1970s show that
some dlsposal may haVe m\:urred in the area now occupied by the mothbailed GCEP
complex. . Nb mfarmatuon was available on disposal in the GCEP area, and no interviews,
records search'e:s’ O‘r h'ydrogeologucai investigations have been performed or are planned.

19 . Gmundwater contamination may have occurred in the

West X-'7!)S Pad Area (Map Site 20). Groundwater contamination from uranium and

technetlum dlsposai in the area on the west side of X-705 may have occurred.

A radiological survey by PUEC in the late 1970s indicated that the field on the west side of
X-705 was contaminated with several hundred ppm of uranium. Some material was
subsequently removed and the area was paved over. There is no information presently

available on the residual contamination in this area. The area was not sampled after the
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soil removal, and no records are available on the volume of soil removed or the disposal
location.

Process Building (X-333, 330, and 326) Disposal of Solvents (Map Site 21). Groundwater

contamiration may have resulted from the practice of disposing of TCE in the gravel
immediately outsnde the aoors of the process buildings. o

PUEC personnel interviewed by the Survey team in August 1986 mdxcated that'a previous
practice at the plant was to pour excess TCE onto the groundqutsudé ‘of the X-333, X-326,
and X-330 process buildings. For most of the 30 years when tﬁese nndmduais were
involved with process building maintenance, workers, tpmed bucket.s‘ of TCE (two each)
from X-700 to X-333, X-326, and X-330 to use as a degfqaser dtmng seal change-outs.
Instead of carrying the dirty TCE back to X-700, WQrkers typl'qally poured the remaining
TCE from their buckets onto the ground. Qe

There is no information on the amount o? T‘GE pourbd onto the ground outside the
process buildings, but a reasonable esum,ate mau ‘be made by making the following
assumptions: If 4gallons are used per.change—but and 2 to 4 change-outs occurred per

,'hus range should probably be considered a high

been disposed of onto the ground."

estimate because some-. of the T(;E poured onto the ground evaporated before
contaminating soil or., grouadvyater “This estimate does not consider the effect of the

plant modermzatlon dunng thei' 1382)5

A

N (e
PN P CR
v, it o “o.

Survey-related sml sa'mp[mg as planned outside of the doors leading from the process
bunldmgstoward x»voo

-...

West Dt Dis"'u“ |_Area (1978 Accident) (Map Site 22). Residual uranium in the
"Wen piu:h“ near NPDES sampling point 610 may be a source of continuing and future
groundwgte_,r and surface water contamination at PUEC.

In March 1978, a 14-ton UF; feed cylinder ruptured in an accident near the X-342 building,
releasing about 6,500 kg uranium (21,125ibs of UFg). About 450 kg uranium (1,000 Ibs
uranium-238) were precipitated into the bottom sediments of the West Drainage Ditch
near X-230J3.
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Most (75 percent) of the released UFg was dispersed into the atmosphere, but, according
to a June 1978, Oak Ridge Operations Office investigation report, "essentially all of
uranium in the runoff went down the west ditch." Of this runoff, most (1,500 pounds or
60 percent) was washed through the malfunctioning dropgate into the Scioto River, but a
significant amount of uranium- and technetium-contaminated water was impounded in
the West Ditch. The water had a maximum concentration of 450 mg?l uranium shortly
after the accident, but followmg liming of the impoundment tar pmqpnate out the
radionuclides, this uranium contamination of water was reduced to background levels
within a week of the accident. W

After the uranium and technetium were precipitated m’the West Drtch the sediment and
sludge were pumped out of the diich in an attempt ta pre.\ren’t addotlonal radioactivity
from escaping into the SciotoRiver. This sludge was pumped into a bulldozed
impoundment on the south embankment Ieadmg down to the West Ditch. Sludge largely
flowed back down into the West Ditch, spreadmg put onthe hillside south of the ditch.
The impoundment basin was momtored for uramum and alpha concentrations in August
and October 1978, and determined to’ be below egonomocal recovery limits in the lime
slurry. The basin was filled, covered, ahd Séeded .as part of the X-6619 Sewage Treatment
Plant landscaping activities in 1QM.‘ DUring August 1986, a contract was let to dredge the
West Ditch and rebuild the gate. -

L e
)

KD

Sediment samples taken m aarly Apm 1978 from the impoundment area show uranium
concentrations in son{ as hlgh iia 33 500 mg/kg. In October 1978, however, sediment

samples from the' 1mpdhnd-ment indicated only background uranium levels (4.2to
5.7 mg/kg). Downstreem fmm the West Ditch, about 100 feet east of old Route 23 (west of

the Penmeter Road), sedimient sarnples indicated a uranium concentration of 53 mg/kg in
June 1978 . PR n i

1. PR
., M

6t6 Cbggmium S; udge Lagoons (Map Site 23). The X-616 chromium sludge lagoons are a
source of groundwater contamination at PUEC. PUEC found groundwater contamination
from resndnal hexavalent chromium in treatment lagoons and possibly from trivalent
chromium that may have reverted to additional hexavalent chromium through bacterial
action. The chromium treatment lagoons are expected to be phased out in accordance
with RCRA regulations, but there is significant residual contamination in the soil and
groundwater. This problem is discussed in more detail in the hydrogeology section (3.4)

and the waste management section (4.1).
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“East Spot” (Map Site 24). Soils and/or groundwater may be contaminated in the vicinity
of a barren area on the eastern edge of the site. This area, less than one acre in size, east of
the Penmmer Road but inside tne fence line, has bean barren since 1966, according to
aerial photcwgmphé mtmwed by the Survey team.
Sl W

Soil contamination is suspected; however, soil samples have never bé!n -taken in this area
as of August 1986. A grey-green-colored layer of clayey-textured sai!s wa& observed at
several locations on the site under about one foot of soil. If thg soul mscoloratlon and lack

of vegetation were caused by contamination, then an envuronmbqtal problem may exist

from the standpoint of potential groundwater cmtammahon and direct contact during
future site use. )

PUEC personnel interviewed by the Survey team were,not aware that this site existed.
Survey-related sampling is planned. ~

Road Oiling (Map Site 25). The apphcauoa nf used ,oil-containing uranium, PCBs, metals
and solvents--to roads may have l’esulted- in (1) surface-water contamination,
(2) groundwater contamination: and (3M|rect contact with contaminated vehicles, tires,
and equipment. First, there is a poten‘ual for runoff contaminated with uranium, PCBs,

metals, and solvents to enter surface water Also, these contaminants may percolate into
the groundwater and 'thus tause Or add to the existing groundwater contamination
problems, such as m ereas neaf- the X-231 oil plots and the X-749 landfill. Finally, road
oiling may lead to coﬁmmm}ed vehicle and tires, which may result in direct human
contact wnth thecontamiﬂants both on-site and off-site.

R haee ...

Road oolmg 1& a f’orm O'f routine and systematic contaminated-wil releases that may cause
acute and chronmenv»ronmental problems. Short-chain fhydcmmbons in waste oil may
causb acut! toxicity to aquatic organisms. Also, the oil rfmy present a fire hazard from
casual handhng during road oiling because of residual low ilash-point solvents and
gasoline in ‘the oil. Surface waters and groundwaters may suffer low-level degradation,
and certain contaminants such as heavy metals may bioaccumulate through the food
chain or concentrate in organic materials. Used oil, including crankcase oil that may
contain lead, has been used for road oiling at the PUEC facility.
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X-342C Neutralization Pit (Map Site 26). The X-342C Neutralization Pit may be a source of
groundwater and surface water contamination.

The X-342C pit may be a potential groundwater and surface water contamination threat
for different reasons. The pit‘itself may leach contaminants into the groundwater
through the cracks observed in the walls. Fluorides may leach out, 6f the sludge and
limestone. Other contaminants such as chromium, solvents, oil,; énd gtease may have
flowed from X-342A to X-342C. To the extent these contammants were' 6n solution or
leached from sludge or limestone, they would tend to leak quj: ‘the bbttom of X-342C into
the groundwater. Some of these contaminants may have floww' e,ut thé horth end of the
pit, through the sump, to the North Holding Pond (X- 2392} whlch 'ﬁad' become filled with
sediment and was scheduled for dredging. The North Holdm'g Pond emptles into Little
Beaver Creek. ‘ ‘ ‘ Ko

‘ '

~4"

The X-342C Neutralization Pit is located near 'the northwest corner of the plant area,
immediately east of Building X-3448B. The X 342(.' pnt ri ‘ade of reinforced concrete and is
107.5 feet by 19 feet by 5 feet deep, \\mth “a. ‘zapacnty of about 10,000 cubic feet
sections with reinforced concretq wa|ls Each sectlon is filled with about a 4-foot layer of
limestone gravel! (number 10 to 20 sa:een) A concrete sump is located at the north end of
the pit, and is covered wnh asheet metal’ trap door that is hinged on the side. This sump is
3 feet by 3 feet and i is, abdui 5 feet deep A pipe leads from the X-342C pit to this sump
about 3 feet from the bottom of the sump.

The mtended operatnoq ohhe X-342C pit was to neutralize waste hydrogen fluoride that
might ﬂow from the ofd HF tank farm. The X-342C pit has not been used since
March 1982 aCcordmg to PUEC staff. Effluents entered X-342X from a 3-inch pipe at the
southern end of the pit. By flowing through the limestone bed, KHF, would ultimately
reagt_:t_q .,fe)rm CaF,, which would settle out of solution in the third section of the pit with
the é'dd’l.‘;iqp of a flocculating agent, sodium dodecyl sulfate. The supernatant then
flowed to"{he north holding pond. It is unciear whether this intended operation was the
primary operation that eccurred in this pit. Acids and solvents may have entered the pit
from X-342A from another line.

The Survey team observed that the 3-inch line entering the south end of the pit was

severely rusted, clogged with sediment, and collapsed at the end. The concrete sides of
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the pit were cracked in several locations, and gaps of about 1-inch had formed in the
cracks. A few sections of the pit lining have collapsed. Another more intact pipe was

found by the Survey team to have been installed in the eastern side of the southeast

corners of the pit wall. This pipe was almost completely covered with sediment and debris.
A PUEC employee told the survey team that he believed it led eastward from the dip tanks
in X-342A. When the asphalt trench path was traced from the pit idv X-342A the line
appeared to lead from a sump outside of X-342A. immediately mside-of X- 342A was an
acid dip tank &nd a rinse pit, which appeared to drain to the sump The Coments of the
tank were not clean. PUEC staff nearby believed that it conramed chromlc or nitric acid;

but, neither the contents of the tank nor the plumblng of thed’rams and sumps were

confirmed.

The Survey team also observed discolored water and sludge :n. the sump on the north side

of the X-342C pit. By using a clean rod, thq syn/ey team estimated that the
greenish-brown sludge layer was 2 feet deep and that the supernatant water was 1 foot

deep. Assuming that the sump was 3 feet square, then it would contain approximately 18

cubic feet (135 gallons) of sludge and 9 Cthc feet ('57 gallons) of water. Essentially, this
sump was filled to the overflow pnpes Ona plpe opened from the X-342C pit to the south,
while another led out the nortH. nde td tﬁe North Holding Pond, according to PUEC stafd.

Survey-related sampling is planned

Cateqory IV L

Inarlequate CEREC y_g\_ ng Ngtmcatson PUEC’s June 1981 notification to EPA pursuant to
CERCLA Secuon 103(c) appears to have failed to comply with the regulatory requirements
because nt was mcnmpletd’ and has not yet been corrected.

A romphant (.ERCLA notification would include information on ali of the Phase | sites, as
welt as the Solid Waste Management Units (SWMUs) listed in the Part B permit application.
These iacmtles are not covered by the limited exemptions and exclusions to the CERCLA
notification requirement (EPA, 1981). The purpose of this CERCLA notification
requirement is to provide information on potential environmental and health problems
associated with facilities that treated, stored, or disposed of hazardous substances.
Inclusion in this notification does not constitute an implicit judgment that a problem exists

but rather that the potential for a problem exists. The notification is the first step in a
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process that sorts out which sites pose a threat and determines the relative degree of that
threat.

Table 4-12 lists the Solid Waste Management Units given in the PUEC Part B permit RCRA
application. Table 4-13 lists 38 facilities at PUEC that have been included in any of six
compilations of solid waste disposal facilities prepared by PUEC for vmous purposes, or
that have been observed during the survey. These listings show that thétq has not been a
consistent accounting of dlspnsal facilities, and that the CERCLA Sect\non 103(&) notification
fails to summarize or compa!e them. Of the 19facilities lnc}udeﬂ m the draft Phase |
CERCLA assessment report, 11 of these sites were included ambngﬂt'hé 25'SWMUs listed in
the PartB application submmed in 1984. Seventeen SWMUs hsted in the PartB
application were not included in the draft Phase | CERCLA Assessment report from
April 1986. In early 1984 PUEC replied to Senator'.fohn Glehd'i request for information on

“potential problems to human health or envnronment" woth a Ilst of three sites (X-749; the
Old Sanitary Landfill, and X-616 Lagoons) Thé "Envirunmental Protection Program”
dated December 1985, listed six sutes, two of whcch were inciuded in the Glenn response
(X-749 and X-616 lagoons). The S-year mafmgeniuit- plan dated January 1986 lists six sites
as potential CERCLA sites. Only one of these sites (X-231A) was included in the
December 1985 Environmental P;‘oi;ectnon' Program

LSRN ‘o
d-. 1
u““, n}

Although the purposes of these vanous compilations varied, the CERCLA notification
requirement is the mqst ;xte'nswe iw the variety of sites it includes. Virtuaily all of the sites
listed in the other categones 5ﬁéuld have beenr included in the CERCLA notification.
Approximately - 20’1@ Bﬂothm‘ facilities at PUEC also received hazardous substances
according to. thp doeumgmed beliefs of PUEC officials, but were not included in this

ncmfocatnoﬁ su bpussaon

azargoug Wasfe Gleanup Planning and Implementation. The two active hazardous waste
cléahup pfo;egts at PUEC (the X-615 Sewage Treatment Plant and the East Drainage Ditch)

are madéquamly planned and improperly implemer:ted, possibly reflecting broader long-

term madequacnes in PUEC's hazardous waste cleanup program that could result in the
inadequate cleanup of these two sites and other sites at PUEC.

Generally there are three systematic problems with these cleanup projects, in addition to

the obvious dirert environmental probiems discussed about Map Sites7 and 17 in
Section 4.5.2.3. First, the cleanups seem to have been undertaken lacking an explicit
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TABLE 4-12

ATTACHMENT L OF PART B PERMIT APPLICATION
SOLID WASTE MANAGEMENT UNITS
PUEC- PIKETON, OH!O

Construction Spoils Area

Old Sanitary Landfill (Ruby Hollow)
Peter Kewitt and Sons Landfill
X-230K South Holding Pond
Sludge from South Holding Pond « o |

X-230J5 West Ditch, West Holding Pond, Storm Areas
X-230J6 Northeast Holding Pond K
X-230J7 East Holding Pond
X-230L North Helding Pond
X-231A Oil Biodegradation Plot

X-333 PCB Storage Area

X-342C HF Neutralization Pit
X-344D HF Neutralization Pit 4y,
X-611 A & B Lime Sludge Lagoons .
X-614 A B,D, and P storage Il-j__ft-_ﬁ.s_tations .

KX § 4' o
3 '., e ‘;‘ o
g 1.4 o

X-615 Old Sewage Treatment Piant

X-616 Chromate Reduct!pn Lagooné

X-617 pH Ad]USU ngat Sduﬂ'\HoIdmg Pond
X-701C Neutrak dtmﬁ Pvt

X-705 Radscator i

X-735" Landﬂﬂ
X-740 Oil Smrage Area
X-2230 Southwest Holding Pond
X-2230 Northwest Holding Pond
X-6619 Sewage Treatment Plant

Source: PUEC Part B Permit Application: Attachment L (1983).
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TABLE 4-13

PORTSMOUTH URANIUM ENRICHMENT COMPLEX
WASTE SITE NOTIFICATIONS SUMMARY
' PUEC - PIKETON, OHIO

Category (seeNptes)

Sites

Process Lines from X-700 & X-705 Buildings RETE

X-231A Oil Biodegradation Plot | X X ke cREX ] X
North Oil Biodegradation Plot (X-701B) e
Recirculating Cooling Water System ‘ ‘
X-749 Contaminated Material Disposal Facility e

East Drainage Ditch ‘ ‘ N A
X-701C Neutralization Pit SLXT

Old Sanitary Landfill (Ruby Hollow) X X X
Construction Spoils Disposal Site e X!
X-749A Classified Burial Ground B

¢
xX X X

X-615 Sewage Treatment Plant o
West Dr. Ditch Impoundment Basin (March 19781 L
X-710 Neutralization Pit . SN
Peter Kewitt and Sons Landfill
X-611A Lime Sludge Lagoons

X-2 12 Waste HF Neutralization Pit
X-344D HF Neutralization Pit |
X-230K South Holding Pond Sl'udg,g Landfllt
X-530 & X-533 Switchyards =, iy
X-7018 North Holding Portg L

X-230 South Holding Puﬂd
X-230J6 NE Holding Pond-<} . <
X-230J7 East Holding Pand %
X-230L North HoldingPond
X-231B Oil Buodogrndaﬂdh.

X-333 PCB Sterage Area N

X-614 A, 8,D, and P Storage Lift Stations
X-616 Chrcmat! Siudge Reduction Lagoons
X-617 pH Admstmem at South Holding Pond
X-707 Radtcatdr."

HKXXXEXXXXXEXXXXXEXXXXX

*
x

x> %> x| x x x x x
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TABLE 4-13
PORTSMOUTH URANIUM ENRICHMENT COMPLEX
WASTE SITE NOTIFICATIONS SUMMARY

PUEC - PIKETON, OHIO
PAGE TWO
Category (see."if(,_ptes)
Sites s
N o B
X-735 Landfill X Fo 3
X-740 Oil Storage Area X B ge 0 F
X-2230 South West Holding Pond X N
X-2230 Northwest Holding Pond . FlaXe W 2
X-6619 (0.7 mgd) ‘ R
East Spot .' ‘ “ ‘
X-2318 R L £ X
X-735 Pl U SN

‘o L
KR RARD

Source: DOE Survey team compllatlon using sourl:es l:sted‘bblow

A. CERCLA Notification n (Davis and Manmng, 19&1) ,.:";.{;:.

e 1

[T
LTI

B. PUEC Part B permit application llstmg of$bhd Waste Management Units (PUEC, 1983).

C. Response to Sen. John Glenn's reques‘t (March 1984) for “Potential Problems to Human

Health or Environment.”

(GAT 198&d).

D. Environmental Protegpon Lustlng of Remedial Projects GAT 103-85-377

(GAT 1986¢).

E. GAT Five Year Mg gggment. Plarl, (GAT 103-85-377) “Potential CERCLA Sites”

(PUEC 1986).

*Subject of Part i anptfcatnan
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context. For example, the East Ditch received a relatively low score in PUEC's ranking of its
CERCLA sites (scored number six in the CERCLA Phase | report, in the lower ha'lf of the
scores: 9.9 chemical). The X-615 Sewage Treatment Plant, which is undergoing early
cleanup, also received a relatively low score on PUEC's ranking of CERCLA problems. The
five sites that scored in the upper half of the Phase | scoring are in the early stages of
investigation or have not yet been addressed. The problem with the‘%pparent lack of a
CERCLA management system is significant because it resuits in de{'qgred ar;tnon on other,
more serious environmental problems.
Another potential problem with modeling future cleanups after the East Isntch and X-615
project is that a relatively narrow range of cleanup a&pmaﬂyes was. ‘considered. Other,
broader alternatives such as bnodegradatlon, chemtcal treatmem, gr encapsulation do not
appear to have been explicitly considered in the alternabws assessment and selection

process. ‘ S .‘,J;', “n

Finally, the cost estimation for the East. Dltch eleanup was performed using the Means’
Building Construction Cost Data (1986! maqual wh4£h does not consider the cost of health
and safety protection requuremen’w QF\Othef Operatnon characteristics that are unique to

hazardous waste site cleanups:: The resqlting underestimate in price may result in the
application of insufficient resourcas 10 ‘a project. The functional result of this
underfunding may be a reduced Ievel of effort in the cleanup or reduced health and safety
protection. In the case, of thé "East, Dnch project, cleanup technicians were observed to be
working on-site watbout the dfm rf;asks, gloves, and other requirements speiied out in the |
Health and Saféty PJan ‘for tﬁe project. Although worker health and safety issues are
beyond the scqpe of 't.hrs Survey, it is relevant 1o environmental planning in this cas¢
because of the fradltlona] competing pressures of industrial hygiene and production. In
this case. tne cTeanup IS #ﬂe production process. |f proper worker protection were
promdbd the oVeraH cleanup might be compromised for a project that lacks adequate
resour;es'for both aspects of the cleanup process.
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SUMMARY OF SURVEY ACTIVITIES

B.1  Pre-Survey Preparation

The U.S. Department of Energy (DOE) Office of Environmental Audit, Assistant Secretary for
Environment, Safety and Health, selected a Survey Team ,ur the Portsmouth U}i’snium Enrichment
Complex (PUEC) in June 1986. Mr. Lawrence A. Weiner was designated the JQE Tnm Leader, with
Ms. D. Karen Knight serving as the Assistant Team Leader. Ms, Margaret Wcison was the point of
contact in all Survey efforts for the Oak Ridge Operations Office. The rematnder of the team was
composed of contractor specialists from the NUS Corporation and tts submn!ractor lCF Corporation.
These individuals and their areas of expertise are listed below. o -

Speciality S
Air Joseph Crist*
Surface Water Jbseph Boros

Waste Management “-ii* Ralph Basinski

inactive Waste Sstes T James Werner

Hydrogeology .., Amy Hubbard
Radiation " "jj;' L Mark Francis
QA/Toxigs.. . Arthur Olszewski

* NUS Coordinator ‘ﬂ_

Survey team members bdéan revuewmg PUEC general environmental documents and reports in
July 1986, Messrs We{ner Smtth Crist, Francis, Gerlach, Ballou (of Argonne National Laboratory),
and Ms. nght .rmducted upre—survey site visit on July 1-2, 1986, to gain familiarity with key DOE
and site personn,e! They toured the facility and completed a cursory review of the data generated
in response to ar in‘formatnon request of June 3, 1986. The request listed environmental information
of interest to the Survey team for Survey planniiig purposes. A meeting was held with Ohio
Environmental Protection Agency (OEPA) representatives at the DOE Area Office located on the
PUEC site on July 2,1986. The purpose of this meeting was to review environmental issues and
explain the scope of the Survey.
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The Survey team intensively reviewed the information generated during the pre-Survey visit and
prepared a Survey Plan for the PUEC site. This plan described the specific approach to the Survey for
each of the technical disciplines and included a proposed schedule for the on-site activities.

B.2 On-Site.\ctivities

.
KX
LA
iy
DY

The on-cite portion of the Survey was conducted during the period of Auuust4-15 1986. The
opening meeting was held on August 4, 1986, at the site and was attended by representauves from
DOE Headquarters, the Oak Ridge Operations Office, Goodyear Ata,mlc Corporatnon Argonne
Nationai L.aboratory (ANL), NUS Corperation, and iCF Corporatlon Dlscussmns dunng this meeting
centered on the purpose of the Survey, logistics at PUEC, and an. mtfoductuoﬁ of the key personnel

involved.

During the Survey, team members reviewed file matenais perrmts. and applications, background
studies, engineering drawings, accident reports, and openﬂng Iogbooks The production process
was thoroughly analyzed to identify existing and potentaal ‘pollutants. Site operations and
monitoring procedures were observed. Extenswe m;emewsd\»/ere conducted with plant persornel

-,

regarding environmental controls, operatlons, mommrmg,and analysis, past operations, regulatory

permits, and waste management,

L,
v, e,
‘-.

Periodi:' meetings of the Survey team rnembers were held to report observations and compare
findings. The DOE Team Leader Assist.ant Team Leader, the NUS Coordinator, and Survey team
members met daily to dnscuss ﬁndlngs anti progress, and to arrange for specific site personnel and
facilities to be to be avaulabtq, ajfu!eded. on the following day.

The Survey team memb;h; odentnf’led further sampling and analysis requirements necessary to
complete the Survey effdrt 'T’F»e sampling and analysis requirements were discussed with ANL
representatwe& on August 14 1986. ANL was designated by DOE to provide the sampling team for
the PUEC snteand ‘la perform the laboratory analytical services.

A site close-out brief‘ing was held on August 15, 1986, where th> DOE Team Leader presented the
preliminary observations of the Survey team. These observations were classified as preliminary,
because additional research and, in some cases, additional field sampling were required to positively

confirm the observations.
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B.3 Sampling and Analysis

ANL will perform the sampling and analysis portion of the Survey. ANL evaluated the Sampling and
Analysis Requests made by the Survey team and determined sampling and analysis logistics, costs,
and schedules. The Sampling and Analysis Plan prepared by ANL includes a quality assurance plan

and a health and safety plan. The Sampling and Analysis team is expected to beg:n work at the site
during August 1987. Do

B.4 Report Preparation

A Survey Preliminary Report for the PUEC site will be prepared far, PQE r.evnew Comr..:... from this
review and the results of the sampling and analysis efforts wnll be" mcorpbra:ed and the report will
be reissued as an Interim Report. The timing of the lhteru'n Repért is dapendent upon the
completion of the sampling and the reporting of the anqutycal results to the Survey team.
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ENVIRONMENTAL SURVEY PLAN
PORTSMOUTH URANIUM ENRICHMENT COMPLEX
AUGUST 4-15, 1986
PORTSMOUTH, OHIO

1.0 INTRODUCT 10%

The Environmental Survey is a one time baseline fhvgwtdky of existing
environmental problems and environmental risks at DOE oﬁer&ting facilities.
It will be conducted in accordance with 1he pringiples and procedures

contained in the Draft Environmental SurVeyu M&naat distr1buted on May 16,
1986. W W,

The Environmental Survey 1s an 1nxefn'l mtnagement tool to afd the Secretar:

and Under Secretary in al1ocat!n9 resGUrces for maintaining progressive

environmental programs and for m1tf9at1ng environmental problems at DOE
facilities. : '




VN’

i

. I

i 1«

2.0 SURVEY IMPLEMENTATION

The Environmental Survey will be managed by the Team Leader, Lawrence Weiner
and the Assistant Team Leader, Karen D. Knight. Margaret Wilson serves as
the Oak Ridge Operations Office representative on the Environmental Survey

team. Technical support is provided by NUS Corporation personnel as follows:

Joseph G. Crist NUS Coordinator/ Af r
Arthur OTszewski QA/TSCA ' I )
Joseph Boros Surface Water ""’
Mark Francis Radfation .
Ralph Basinski RCRA/ SoHd wasm
James Werner CERCIZA
Amy Hubbard _Hydrogeoioqx

2.1 Pre-Survey Activitfes il

Survey team members began rev1ew‘|n9 the ?ortsmouth environmental documents that were
available at NUS offices 1n June, 1986 A team consisting of Mr. Weiner, Ms.
Knight, Ms. Wilson, Mr. Crfsu.kmy Francis. Mr. Steve Ballou (Argonne National
Laboratory), Mr. wq. smh (NUS Survey Manager) and Mr. R. Gerlach (NUS Health
and Safety Adv!scr) commd a pre-survey site visit on July 1 and 2, 1986 to
become acquamud H«m\ koy DOE and Goodyear personnel and to become familiar
with the ,5',?3?‘-, Thq‘g;,eu toured the facility and gathered documents that were

assembled by ifte personnal in response to the memorandum of June 3, 1986.



That memorandum announced the pre-survey site visit and requested
environmental information of interest to the Survey Team for survey planning
purposes. Pertinent documents were transferred to NUS Pittsburgh offices for

use by team members during the planning stage of the survey.

2.2 On Site Activities - !

The Environmental Survey will be conducted from August 4. 1986 through August
15, 1986. The Agenda is as shown in Table L. l%r 1s expected that
modifications will be made as appropriate to nﬁntqﬁxe disruption of site
activities, to enhance survey efficiency and affectfveuess. and as members of
the survey team continue reviewing the noeumqnts prior to the survey. and
during the actual site survey. -fﬁam ”Qﬁyh'

Interviews and consultations w111 bt condu:ted with environmental, safety,
operations, waste management, burchasfng and warehousing personnel, among

others, in the course of the Environmental Survey.
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2.3 Sampling and AMI

Based on nva1}ablq 1it¢ cnvironnental information eand the results of the
survey act1v1ttes on 31;;. the sampiing and analysis (S8A) phase of the survey
process - wili bc 1mplenented on Scptember 8, 1986 with pre-sampling
reconnafssanc@;ﬁﬂd with the site sampling to begin during the week of

September 15, 1986. This effort is expected to have a 2-3 week quration and



will be conducted by Argonne National Laboratories (ANL). Steve Ballou will
be the ANL project manager and Kevin Flynn will be the ANL Team Leader for the
sampling and analysis. Results of the S&A effort will be transmitted to the

Environmental Survey Team Leader.

2.4 Conclusions and Reporting on the Survey

A close out briefing will be conducted as noted on the. aqquq t0. describe the
general conclusions of the site activities. Durihg the 3ed or 4th week of
September, a Draft Environmental Survey Report w11]4ha eqmp]eted Within &
weeks of the availability of the analytical results fron the sampling and
analysis phase of the Environmental Survey. hn Inte¢1m Environmental Survey

;f
S,

Report will be completed.




3.0 QUALITY ASSURANCE

3.1 Issue Identification

The quality assurance survey of the environmental program w11L be primarily an
evaluation of the site sampling and ana1yt1cal capabilitfgs at Portsmouth
The intent will be to verify and review the quality assurance probedures for
obtaining process/effluent and environmental saMpPusy ‘performing the
analytical work to fdentify the concentration of ppI?utants, -and the handling
and reporting of data. All aspects of the quaJity aSsurance program relating
to environmental management of the Portsmouth sfte uilf be reviewed, including
operator training, equipment and 1nstrumeut cn]ibratibn/maintenance. precision
and accuracy studies, blank, split. and spjka sample analyses, sampile
handling and chain of custody procedures. dita reduction and validation, data

reporting and documentation, and. qplcuTltton and logbook reviews.

G, Mg,
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The procedures for sampling and aq;lysis will be monitored to ensure proper
implementation and conformance:vsdregulatory agency requirements. Quality
assurance plans w111 bn-r¢v1ened for the sampling and analytical activities,
as well as any 1nterﬂal QA audits that have been completed.

The QA programs curr!ntly in force in the Portsmouth Laboratories, as
administered by DOE through the Environmental Measurements Laboratory (EML)
and EPA will be evaluated QA procedures imposed on any outside sampling or

analytical laboratories will also be reviewed in this study effort.

oy
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3.2 Records Required

During the site visit, the following records/documents will be reviewed:

o Analytical Laboratory and Environmental Sampling Quality Assurance

Plans (Environmental and Waste Management Divisions) .’

0 QA Audits of Laboratory and Sampling Program -

T

o Bimonthly QA Reports for the Portsmouth L;ﬁ§h§;qr1ggtﬁ
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o Laboratory and Sampling procedurasnmgnﬁifg:xu e

.
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o DOE (EML) and EPA QA results fbr”pFébgng";nd analytical samples

.“ .
LN,

o Operator training recordgﬁglgﬁﬁ%ggpry and sampling)

.

oInstrument ma1g§3ﬁ&pqe 9@3 calibration records (laboratory and

RO
g

sampling)

i. A‘.
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o Laboratgry ahd sampling calculations and workbooks
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o Precisfon and Accuracy studies



4.0 SURFACE WATER/DRINKING MATER

4.1 Issue Identification

The 1985 Environmental Audit {dentified a number of, findings and
recommendations for 1mprovements fn the areas of surface. kgten mon1tor1ng.
pollution control and compliance with existing permdts, Portsmouth'

Environmental Protection Program, GAT-S$-53, has addressed most of these
findings and recommendations. implementing many.. }nﬂ progressing on several
longer-term studfes gathering data for use 1n evaluating other {ssues. The
Environmental Survey will review the 1mpact of thqse programs, both completed
and on-going. A review of the drinking watnr system and compliance with

applicable regulation will be made. Dther 1ssues of potential concern that

will be evaluated include:

- Negotiations wit& Ohio EPA concerning permit renewal

- Methods for rnductfon o! penmit exceedances and violations

0 Wastewater Treatment‘Plant Operation Issues

.....

- Increaseg pgeveutttive maintenance
- Improv!ng npg:ntions at existing facilities
- Nend.for adddtional facilities, e. g. a new treatment process
-fgru}-705 effuents.
0 0n-go¥ﬁ§fﬂ & D studies, including elimination of X-701B Holding Pond,
the pilot biodenitrification plant, and evaluation of alternative

treatment for X-705 effluents.
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o Implementation of Sample Collection, Preservation and Handling

Changes recommended during 1985 Environmental Audit

o Identification of Data Gaps or Inadequacies
- The need for additional sample points to better chqnacterize

wastewaters

- Better provisions for composite sampler main;ghinge an&“?‘
spare parts inventories ‘ '*gf»ﬁ;ﬁit;r
- Improved sample cooling and preservatioh.teqhn1qbq§

- Maintenance of strict chain-of-custpdy prgtodures

- Improved record keeping and documentttion

‘.,'.'
o

0 Quality of On-Site and Off-Site Br1nk1ng Hpter Supplies

', ,'v-'-'.‘.:'.A

Future NPDES Permits may requira'Further reduced pollutant 1oad1ngs from
Portsmouth to meet water qualftx standurds in the Scioto River. Pollutant
loadings from the Portsmouth Fac111fy qnd their effect on the numerical water

Stormwater d1schargéilﬁtifqufﬁhaIuated. since future NPDES Permits will cover

[ Y
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such discharges, .’ "%




L] "} W.

The site assessment will review plant procedures for the operation and
maintenance of sampling and treatment equipment, then following through by
Tooking at records, interviewing personnel, and observing procedures to
determine how they are fnllowed, A walk through of the plant area will be
made to identify all 11quid waste streams from plant processes and all

discharges from the plant property.

4.2 Records Required ) .

Records that may be reviewed during the visft toﬁﬁgii{hjdnfakmation fnclude:

e
R

o

Aralytical data used for preperet1on of ths NPﬁES monitoring reports

o NPDES uischarge monitoring reports end v161lt1on reduction studies

0 Records of drinking water queiity both on and off-site

0 Operators log books and reports fqr treetment plant operations

o Sampling log books and : laboretﬂry trecking reports

0 Treatment plant and monitor?ng equipment maintenance records and/or
logs *3“

o Progress repor;s end/o. fina] reports for on-going R & D studies
of wasteweteh nontrql and treatment options

) Interne?-menbs end torrespondence relating to surface water/drinking
weter prubiens'h‘

0 App11¢eble wster qual‘ty standards for the Scioto River



5.0 AIR

5.1 Issue Identification

The nonradioactive survey will 1involve an assessment of the plant-wide air
emissions, emission control and monitoring, and the acqu1sition and processing
of ambient air quality data. There will be emphasis on operat1ona1 and
procedural practices associated with the control equipment, fugitive sources
of emissions, and mitigative procedures for fug1t1ve sou;ces. |
The general approach to the survey will 1nv61§gﬁa"?§!jew of existing air
permits, pending air permit app11cation§::§§d%f£tpg‘procedures. and the
physical inspection of the processe: and ég§tro}%;ﬁu£pment and compliance witl
DOE ALARA requirements for rad1onuc11de emtssion‘. The survey will review the
air contaminants from different processes +n the plant, evaluate the existing
control equipment for the air contam4n|nts. and assess the need for additional
monitoring or controls to, characterize or reduce potential environmental
problems from the emissiops. ““ﬂ}ﬁ;};

The meteorlogica] MOnitor$ng program will be evaluated to determine {f the
program 1is adequate to.chgracterize the impacts, both existing and potential,

of routine gnﬁ-nqn-rduﬁine discharges from the plant.

10



The ambient air monitoring system survey will involve inspection of the
ambient samplers and proposed new sampling sites, review of documentation
applicable to data acquisition, review of calibration procedures, duta
validation, and data processing. The primary emphasis will be an assessment

of the use of these data to characterize the overall environﬁépta! impact of

Phre
Yoy

plant operation and the defensibility of these data. uxﬁﬂhﬂ’i?m
Areas of particular interest 1nc1ude process rel?ted uemissions of
radionuclides, and fluorides from the purge vent& of 1he process buildings.
The effectiveness of control systems to 1imit’ the em1$s1ons of sulfur dioxide
from the power plant will be evaluated. ?hg XaJOS Decontaminat1on Facility
and X-700 Maintenance Facility contain numeroua points where emissions of
acids, radionuclides, and organic solvgnts. either can potentially occur or
actually occur on a routine basis.f Thase ‘emissions will be evaluated to
determine 1f they are ad Quately characterized. monitored and controlled. The

adequacy of the Portsmouth Em1ssfons Inventory. which quantifies emission will

be evaluated.

Another area of concern aca the open lots where contaminated (radionuclide
contaminated) mater#als qrt stored (X-747H, X-747G, X-747B, X-747J). These
Areas have}xp;'potengﬁgl for windborne releases of radionuclides.

The 1nc1nef§b5p.(x-705A) uses a propane fired upper chamber to control
emissfons including radionuclides. The adequacy of this control procedure and

monitoring procedures will be evaluated.

11
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The recirculating cooling water systems use hexavalent chromium as a cooling
water additive. The potential exists for releases of chromium into the
environment from the cooling towers. Evaluations will be made of these

potential releases.

$.2 Records Required (?3
o Air permits (Registrations, Installation and Operatioﬂ)
o Source and source emissions inventories . "njfil““"“

o Supporting calculations, stack tests, etc. 4}{»:{.'

o Descriptive documentation on add-on emission conirols
o Operating procedures for processes aod ;owtvo!.equ1pment
o Correspondence between regulatory ngenc1es"‘ air-related
¢ Reports on accidental releases ﬁ:grygcgq;
o Ambient air monitoring prqgram.prucedures

- Duty observer ﬁmn‘ .

- Calibration procedure$~and records

- Laboratery: pfnczduret and quaiity assurance

- Amb1enp}ait;mon1ggr1ng data

. (. Tirenes
EVENRY LIS
.
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6.0 RADIATION

6.1 Issue Identification

Areas of primary concern for investigation during the sfib survey will

include: ”t"“~*a3?m

0 Ambient afr quality and associated impact on thé'eﬁvironment

o Air release points and impact

0 Ground and surface water discharges, qutlity and 1mpact
o Soil radionuciide contamination on-anq offwstte

0 Vegetation radfonuclide monitorihg ﬂata

o Laboratory procedures and progran; ‘ﬂf“

processes, operations, eff}uent control and monitoring equipment along with
discussions with operatfhns andmsupervisory personnel. Reports, records, and
other data assoc1ated with continous. intermittent, and any accidental
releases should be &vainB%t-for review as needed for complete evaluation of

each operation 1nvest*gatad

Support Faciiitfes such as the X-700 Convertor Shep and Cleaning Building, and
the X-705 Decantam1nat1on Building have many processes which are sources of
air and water radionuclfde emissions. These facilities as well as others will

be evaluated to determine If radionuclide emissions are properly controlled

and monitored.

(=)
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Radionuclide contamination materiai {s stored in several areas including the
X-744 Bulk an-USEA Storage Building, four outdoor contaminated storage lots

(X-705B, X-747G, X-747J, X-747H} and the X-749 South Contaminated MaferiaIs
‘Storage (Burial) Facility. These storage areas will be evaluated for proper
control and monitoring nf air, surface and groundwater, and sét} radionuclide

o

emissions. AN

Other areas of concern will fnclude population dose assessmént methodo1091es
and biological pathway radionuclide assessment sﬁcntegfes Extent of
radicactive material use in the GCEP new constructfon area. even though this

process was never fully operational, will also be 1n~esf1gated.

The radiological Environmental Survey wil! be eo-ordinated with the Air,

6.2 Records Required

o Radionuclide ambtent ﬁir mon#tor1ng data

o Radionuclide pofnt source air monitoring data

0 Rad1onuc11de sur?«ce wtter monitoring data
0 Radionuc11de qround hater monitoring data

0 Rad1onuc11de soil “and sludge monitoring data

o Raﬂionuq31de vegetat1on monitoring data

) Accident reports and data (radiation related)

0 Laboratory procedures and analytical methods

[
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Dose assessment methodologies

Plot plans with monitoring locations

Biological and food pathway radionuclide assessment strategies
GCEP radionuclide use (if any)

Other recnrds as determined on site

15
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7.0 TOXIC SUBSTANCES

7.1 Issue Identification

The toxic survey will include all raw materials and process- related chemicals
used on the Portsmouth site. Use, handling, and disposal uf pnﬂychlorinated
biphenyls (PCBs), asbestos, pesticides, and hazardous auhstances will be
within the scope of this effort. .':‘_‘_}:"

.....

A1l toxic and hazardous substances purchased. used. ornmnnufactured on the
site will be evaluated. T acking, control, and manngement of these substances
will be reviewed. Records of usage w111 b¢ evaldated to determine the

“'. rln

potential for entering effluent stream;, R

e Ty, i e
N ., ‘9

The status of the inventory of FCB an&‘PCB contaminated electrical equipment
in use at the facility will be deée;mfned The condition of this equipment,
its potential for leakage. and the nuantity of contaminated fluids will be
identified. Obsolete or used PCE ftems and contaminated items in storage will
be itnspected for prbnat GOnthner/packag1ng. adequate storage protection
requirements, anﬁ 4nventoﬁy controls. In addition, the east drainage ditch
and process buildfnq'exhcust system will be inspected. Disposal practices
will be rey1ewed for ¢urrent and past inventories to determine the method of

disposal and 1ocation of disposal sites. Procedures for PCB analysis,

removal, hand11ng. and disposal will be reviewed. Adherence to inspection and

16



reporting regulation (TSCA) for PCB transformers will be evaluated. In
addition, adherence to reporting requirements for spills of the substances

11st in 40CFR302 will be checked especially for the Decontamination and

Maintenance Facilities.

The use of asbestos insulation in Portsmouth bu11d1ngs yill be 1dent1f1ed and
projects for mecdification/removal w111 be rev1ewed fﬁé'usg‘bf asbestos 1n
process equipment and related facilities will a1$o heuidentified This will
include the steam plant. Asbestos procedurea for mpd1f1cation/removal.
handling, disposal, and environmenta! monjtor1n9.w1l1 be ifnvestigated.
Disposal practices, both on and off site. wf11 be reviewed to Jdetermine

disposal methods and locations of dispgsal s{tesg Disposal sites will be
visited, “zazﬁftg ik
Pesticides usage on the s1te will he reviewed including personnel training,

application records, storage ap¢ d1sposal practices, and envfronmenta!

monitoring. .j}i

......

Feed Vaporizatton Fability and X-700 Convertor Shop Area, and acids and
solvents in tho x-7oo and x-7cs Maintenance Facilities, and other Faciliities.
The handliing of these and other hazardous materials, including soivents, to
avoid releases to the environment, will be evaluated. The Lithium Hydroxide
Storage Warehouses (X-747-K, X~-747-S, and X-744-T) will be inspected and
evaluations made of storage procedures and conditions to evaluate the

potential for releases to the environment.

17
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7.2 Records Required

The following records/documents regarding toxic substances should be available

" for review during the site visit:

0 Toxic substances labeling and tracking system

o Procedures for handling, control, and management of tox1c substances
o Inventory of toxic substances and purchasing recbrd~rof -chemical
substances .ﬁﬁf*wn !

o PCB annual 1nventory documents (1978 to 1985)

o Inventory of current PCB-contam1nated electr1ca1 equ1pment
o Records of inspections of PCB tranaformars (1981 to present)
o Storage records of PCB {tems L

o Disposal records for PCB 1tems

o PCB handling, storage, ang: aispostlzprocedures

o Correspondence with fire department on PCB transformers

o Locations of buildings containing asbestos, including usage

0 Asbestos d1sposa1 reqords. 1nc1ud1ng method and location of disposal

o Asbestos handl1ng» ramoval. disposal procedures, and environmental

. .,‘L,

mon1t0r1ng .i?
“ﬁ“.“--4-‘
' f‘ T -

) Records of nsbestos use in process equipment and support facilities
1nc1ud1n; the steam plan

0 Pestici!e training, handling, storage, disposal records, and environ-
mental wonitoring

o Standard operating procedures for pesticides

18



8.0  SOLID/HAZARDOUS/RADICACTIVE MASTE

8.1 Issue Identification

The general approach to the survey wi]l involve a review of’gﬁ] solid waste
generated at the site, applicable regulations, and plant handIlng procedures
Findings and recommendations made in the 1985 env1v0ﬂmtnta1 audit 4111 be

v
-

reviewed to determine if appropriate actions have been tqup.

The hazardous waste Environmental Survey w11l~1n1t1arly’pl;ce emphasis on the
X-752 storage area, X-616 chromfum sIudge lagoous, X-2318 oi1 biodegradation
plots, and the X-701B holding pond for. nhich RCRA permit applications were
made. Waste analysis plans, personnel tra$n$qg. manifests, response plans,
contingency plans, and closure and- operatfng records required by RCRA will be
reviewed. In co-ordination w1th the hydrology review. the adequacy of the
ground water monitoring network wilT e evaluated. Solid waste management
units as defined by RCRAmrflI?gg_gygjuated. |

Management pract1ces ‘fbr so]id non-hazardous and contaminated (radioactive)
wastes will be evaluuted.' ﬂaste generation points both present and past, and
past d1sposa1 practices will be characterized. This review will be co-
ordinated. - uith  the CERCLA and hydrologic surveys to {dentify any possible
releases v101a£1ng regulations or posing a threat to the environment., Waste

and hazardoraus mater!a]s storage practices and waste o1l handling practices

will be reviewed.
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Among the areas of particular interest will be the X-342 neutralization pit,
X-735 GDP/GCEP sanitary landfill, X-744W closed and existing coostruction
spofls disposal areas, X-749A classified waste burfal yard, x-701a holding
pond receiving waste from the Decontamination Building, and the X-705 heavy
metals removal facility. Available data already shows tn;{~organ1cs and
metals have entered the groundwater from some of these areas. Hasta storage in.
outdoor facilities such as the X-705B Incineratonr: Storage Yard, X- 747G
Storage Yard and o»her facilities, potentially cou1d result in releases of
contaminants to the environment. These fac111t1es wiﬁ! be evaluated. Al
solid/hazadous/radioactive waste generation po1ﬂts. ftci11t1e and records
will he reviewad for conformance with ex1st1ng unJ QYDlv1ng federal and Ohio
regulations. Discussions will be he]d with 1nd*v1duals knowledgeable of

current and past waste management practiqes. “*’

8.2 Records ired a‘."::":. KNG

The following records wiilqﬁéiipyjeﬁﬁh’on site:

‘4 ,.‘.’»
By

o PartB penmit abnlichttdn

44 R
wy o
"‘-‘._.\' -

o Part A appuu%fm. ‘and 3010 notification

0 anpaction documnntat1on. (state and federsl)

0 Grounﬂnater monitoring, sampling, and analytical documentation
(] Groundwater quality assessment documentation

0 Release notification or occurrence documentation

20



Waste inventory documentation

Enforcement action documentation
Groundwater monitoring system construction documentation
Internal facility inspection documentation
RCRA man{fests |

Correspondence with regulatory agencies on sol1d wa;te"ﬁﬁﬁg

Records dealing with the reuse/recyling of wastes ,{Jﬁ

e e
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9.0 INACTIVE WASTE SITES/RELEASES (CERCLA)

9.1 Issue Identification

The survey will attempt to identify environmental problems and potential risks
associated with the handling, storage and disposal of hazardous substances at
~ the Portsmouth facility. The survey will focus'on current“dﬁa'future risks

related to the following: 'mu““umth

o Past waste d1§posa1 and treatment practices; '“T:ﬁﬁ:”"“'
o Past spills/releases; {fafﬁf““~‘ "
o Current waste management practices; and.”".

o Potential for future sp1]1s/re1ease&{‘a;;;;1:fw

A1) facilities that have handled or: are curreyt]y handling hazardous, mixed
and low-level radioactive wastes w411 be'inspected and assessed. These
facilities include waste water an& sludge Jlagoons, drum storage areas, Storage

tanks, 1ithium hydroxide stprage. f1y ash piles, and landfills.

,“‘,- ., S
P
Myt
- "w '1‘

These facilities w111 bp evaIuated in terms of the materfals that they
contain, their envirpnmeatat 1ntegr1ty and past and potential releases of
hazardous substances .tﬂsqords regarding the past usage of off-site disposl
sites will a]so be rtv1ewed This portion of the survey will be coordinated

with the SOLID/HAZARDOUS/MIXED Waste Review.
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Among {ssues of concern is the PCB contamination found in sofls along the East
Jrafnage Ditch. Attempts will be made to determine from past records and
Interviews where this contamination originated. The cleanup procedures, and
storage procedures for PCB contaminated soil will be reviewed. Records will
be reviewed, and {nterviews held to determine if similar PRB: coﬂtamination may
have occurred in other areas (f.e.. oil biodegradatian plots, X-747-H

Construction Spoils  ‘ea, etc.). ‘h;:w,gﬂfhzw

9.2 Records Required w T

- A
o LTS “rewd ot

The foliowing records will be reviewed p;'fﬁiﬁgifii”'

o

Waste management plzns (old and ¢urrent)

0 SOPs regarding managemenf of huzardous substances, disposal areas and
storage areas )

0 Hazardous substances 1nventn#1es

0 Listing of areks uscd fbr hazarﬂous substances use, storage,
receiving. shipptng. Qﬂd disposal

0 Historicn?’ f!les on past operations and processes, substances used,
and mtthodk of ﬁandling and disposal

] F11es np past off-s1to waste handling and disposal

0 Recbrds of facil1ty expansion and building rubble disposal

o Descviptions and notifications of f{nactive waste sites and potential
areas of contaminatfon

0 Descriptions and notification of spills/releases

0 Descriptions of corrective actions

23
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Description of all waste management facilities, {including buried
tanks and structures (e.g., design, materials used, details on liners
used in waste pits)

On-going studies, 1nclud1ng:

<.
o
e«
o
i

Study plans to identify contaminated surplus faqi];'t;s; and

t

Groundwater studies (e.g., Law Environmen;glnf;§§?ﬁ3§Go. and

Geraghty & Miller work) 4id: .
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10.0 HYDROGEOLOGY

10.1 Issue Identification

The preliminary review of the data available from the groundwatér monitoring
program at Portsmouth indicates that there have been stud1es'~grf0rmed on a
number of waste management facilities at the site. . {n response to an
Environmental Program Audit prepared by NUS Corporatﬂonffn Adgust 1985,
Goodyear contracted with two consultants to design.’ and 1nsta11 monitoring
well networks at the following areas: .. '“Qﬁkﬁu'ﬁ

0 X-749 Contaminated Materials Disposal Facility

0 X-701B Water Treatment Fac1l1ty ’

© X-616 Chromate Sludge Impouddmtnt
¢ X-231A and B 011 B1odogradat10n Flots

0 X-749B Planned Classified Haste Burial Yard
0 X-749A Waste Lagoon i,

5
. 4
¢ pe
G
.

AT
.

A major focus of tha NydroyooIOQy survey will be an evaluation of the

plan. Detern1nations will be made as to whether the recent activity at
Portsmouth meots the recomendatfons made by NUS in 1985 and what further
studies may bc required Trichloroethylene contamination of groundwater
appears to be a widespread problem at several sites including the X-749

contaminated materfals storage yard, X-2318 of} biodegradation plots and
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X-701B Holding Pond. Metals including uranium, technetium, cadmium and lead
may have entered the groundwater from the X-701B Holding Pond. Chromium may
have entered the groundwater from the X-701 Sludge disposal pond. -The survey
will review the adequacy of aveilable information to characterize the extent
of contamination, and groundwater flow patterns. Numerous other areas have
been used‘to dispose of wastes and sludges. These include the: XﬂbllA Lagoons,
X-230L Holding Pond, and X-747M Construction Spoils Area. Contam+natfon of
groundwater may have occurred in these as well’ as o;her ‘areas. The
Hydrogeology survey will, 1in conjunction with thn RCRA and CERCLA Surveys,
attempt to 1dent1fy areas where groundwater contaminxt1dn may have occurred

and where monitoring of groundwater and determ1nat1on of the hydrogeology of

s .
oo
CXRR

the groundwater should be undertaken. ‘3%"<h}xf”“"~3

Potential contaminants must also be add?es;ed during this survey. For the
most part, only a limited number’ 9$ sdfvents. and occasionally radionuclides,
have been analysed. The wastes ha;e not been characterized in the existing
file data. It must also bé determinad whether these analytes meet the early
detector and compliance monitoring requirements of RCRA which were recently
revised. Significant fnCrQGSes 1n contaminant concentrations can be determined
from the statfstfca1 &na1ysa$ recommended by NUS {r. 1985,

The va]ue(pfﬂiﬁ?}pre&f&ﬂs studies will be determined from a review of the data
col]ected.éﬁﬁi?ggr. This includes a review of well locations and construction
details, sampl{ﬁﬁ'procedureé. chain-of-custody, QA/QC procedures in the field,

compatibility of data from the various sources, and monitoring parameters.



10.2 Records Required

Records and Documents to be reviewed include the following:

0 New and recent work and work plans

0 Well sampling procedures ”:"wﬁa;;jﬁu

o Sampling schedules j}: ;{Q
0 Monitoring parameters ‘ 'fiu_

0 Monitoring data and resuits

o General groundwater sampling QA/QC and {S?m_ u"fw

o Well installation reports and bore ?aqsﬁﬁﬁff?ly

W e

o Afr photos (historic) . "wfwu_xgkfv

0 Groundwater sections of pertjpéth@agﬁﬁéﬁts (e.g. RCRA permits)
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TABLE 1
PORTSMOUTH ON-SITE SURVEY AGENDA

QA/TSCA
Neek 1
Monday Opening meeting, Orientation and Facility Tour
Health and Safety Briefing, Security Brieffhg
Tuesday/ Sl

Wednesday Tour East drainage cleanup from (X330 % 333)
leakage, o11 plots (X231), low=level. bur1a1
ground, o1l diversion (X237J07), trepsformers..
and capacitors, X-333 storage area, %-740 waste oil
storage and process building exhaust systcm

Thursday Review toxic substance mgmt, programs
Friday Tour X735 (pit) and X342 (d!nolitibn
area) Debrief with Teanf Lnaderc
Neek 2 *Q*,_ “WT“u
Monday Meet with T.A. Acox.gpesticides)
Meet with J.D. Jordsir-{QA/audits)
Tour X710 - 1aborat¢ry ard air monitoring stations
Meet with Saﬁp]1ng Taam
Tuesday Review Iaboratory data mgmt/lab procedures
Meet with ampIing “Team
Wednesday Rcvfbn envirpﬂgantll sampling/surveillance programs
Thursday ﬂeyiﬂit&
§ Coexdinate with other technical areas
Deveibp Sampling Plan
. pebrief with Team Leader
Friday.:,.“‘w Deb;ief with Team Leader (if necessary)

'4:00 PM Close-out Meeting



Monday

Tuesday

Wednesday

Thursday

Friday

Week 2

sttt ey om—

Monday

S
o

Tuesday

Nedneﬁ&gy,ﬂ;

Thursday " »

Friday

e

TABLE I
HYDROGEOLOGY - SITE AGENDA

T
:
o
iy
T

LTEPITRA N
A3

Opening meeting, Orfentation, Facility.Tour "
Health and Safety Briefing, Securit;{prfgf1ng

Field/Observe well locations and saimpl4ny procedures
check paperwork; sample collection teéhniques
(purging, equipment, preservation,. decontamination);
sample packaging; chain-of-custody; measure well
depths for comparison to “as buf1t* data; measure
water Tevels el

Field/Continue Tuesday fEﬁi@fff&i&‘

Office/Review of séhplfﬁ§ﬁ¢0;ﬁﬁnntation and compar{ison
of historical analytical dita

Office/Meet w4tﬁ¢£ﬁ§i?§nﬁiﬁtal monitoring personnel

regarding Samp]ing.techniques and data management
Debrief with Teas ieaders

':.
LI
[PREN

P B
MURRNER
Sei ret i

o lew
e

»

Ft}ig{!?ii;;othor potential source areas, off-site
reconnatssance

- Beet ﬁt@ﬁ?Samp11ng Team (PM)

gﬁ!%ldlﬂn-site reconnaissance - revisit study areas
Meet with Sampling Team (PM)

Office/Coordinate with RCRA, CERCLA, RAD

Revisits

Coordinate with other technical areas
Develop Sampling Plan

Debrief with Team ! eader

Debrief with Team Leader (if necessary)
1:00 PM Close-out Meeting

I



Vi

ol

k 1

——————

Monday
Tuesday

Wednesday

Thursday

Friday

Heek 2
Monday

Tuesday

Wednesday

TABLE 1
SURFACE WATER - SITE AGENDA

Opening meeting, Orientation, Facility Tour,
Health and Safety Briefing, Security Briefing

Field/Plant boundary and process wastewa%er -pm
generation source tour e

AM Office/Review SOPs for sampling,ﬁrocéduros.
maintenance of equipment, sample Hafdling (B. Anderson)

PM Office/Review SOPs for operation and-iaintenance of

" wastewater treatment and conmi ftcﬂities

Field/Observe routine surtace water(NPDES compliance
sampling procedures o B

AM Lab/Observe water analysfs procedures
PM Office/Review data-and plan additional work
Debrief with Team Leaders *»,

Field/Observe 1n»plant water management and control
activities for Sﬁacific sources
Meet with Sampling Team (PM)

AM Ficld/Samq as Monday
PM Off ce/Int¥rview environments control staff members
Heat witb Samp11ng Team (PK)

.“AM FfQJd/Intervieu wastewater control and treatment plant

aperatfons

, iw‘Pﬂ J0ff{ce/Review records - NPDES monitoring reports,

Thit sday

Friday

*operitor logs, plant maintenance records

Revisits

Coordinate with other technical areas
Develop Sampling Plan

Debrief with Team Leader

Debrief with Team Leader (if necesrary)
1:00 PM Close-out Meeting



i

|

Monday

Tuesday

Wednesday

Thursday

Friday

2

Monday

Tuesday

Wednesday-.".,

v

Thursday

Friday

~ X-749 (Cont.) Mats: Biral™’

el

TABLE I
RADIATION - SITE AGENDA

Opening Meeting, Health & Safety Briefing,
Security Briefing, Site Tour

X-343 Feed Vapor{ization \ .
Seal Exhaust System W
Cold Recovery System . R
X-326 Purge el
Process with drawals RCION e

X-705 Decon Bldg. S e
X-705A Incinerator Ty
X-7058 ,
X-744G Bulk Non-UESA Storage 87dg.~.

X-615 01d WWTP ;o B
X-6619 New WWTP T
X-701B Holding Pond  -..... ...
Sludge Retention Pond RIS SEREEE
Ground Water e

X-749A Classified. . .

X-7476 Scrapmetals.’ . .-
X-747J DecopStorage Lot
X-747H Low Lével Storage
Debrief with Tedm: Leaders

LI

Xf2331 Offéﬁtéﬁégredation
Végetation Monftoring
8{ologfcal Pathway

.- Me€% with -Sampling Team (PM)
o e

if‘;bbso_ﬁéinssment
L KOO Matnt.
" %=710 Laboratory

X«345 Specfal Nuclear Materfals
Meet with Sampling Team (PM)

Revisits
Sampling & Analysis Plan

Revisgits

Coordinate with other technical areas
Develop Sampling Plan

Debrief with Team Leadar

Debrief with Team Leader (if necessary)
1:00 PM Close-out Meating



3

1
Monday

Tuesday

Wednesday.

Thursday

Friday

Meek 2

Monday

Tuesday

W O

Thursd&f?x_

Ffiday

TABLE 1

RCRA/SOLID WASTE - SITE AGENDA

Opening Meeting, Orientations, Facility Tou#
Health and Safety Briefing, Security Briefiug

Field/Detailed Process Tour/Auxillary- Process Tour
Emphasis Sol{d Waste Generation and HandJing/

X-720 Maintenance q_h”.m o
Field/X-749A Classified Landf111/l-231h.& B 011
Bidegradation Plots/X-744K Lithjum Hydroxide Storage/
X-710 Laboratory/X-750 Mobile Equipﬁnnt/X-?OlC
Neutralization Pit S, i,

Field/X=-705A Inc1neratorlx-7004haintenance & Cleaning
X-7058B Contaminated Burnth1; ‘Lot AX-705 Decontamination
Faci11ty/X-705 Decontanjnation Storage Area/X-345 SNM
Storage . _

Field/X-611 RCW. Treltmdnt/X—6llB Lagoon/X-747G
Contaminated Mdteria) ‘Starage/X-7446 Bulk Non-USEA
Storage B1dg,/x-611A Lagoons

Debrief with Tenm Leaders

F10141236L ﬂpldjﬂg Pond/Construction Spoils Disposal/
X-787H Lov" ‘Lgye] Storage/X-752 Hazardous Waste Storage
Mgot w1th Sampling Team (PM)

,“friorelx-sis Chromium Reduction/X-744 § & T Lithium
. Hydroxtde Storage/6619 Sewage Treatment Plant
S ‘Hﬁnt with Sampling Team (Png

Nednesday-. - Fie1d/Followup Fleld Survey/File Review - offsite

Facility Status - RCRA Monitors

Revisits

Coordinate with other technical areas
Develop Sampling Plan

Debrief with Team Leader

Debrief with Team Leader (if necessary)
1:00 PM Close-out Meeting
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|

Monday

Tuesday

Wednesday

Thursday

Friday

4

Monday

Tuesday

Wednesday
Thursday

Friday

TABLE 1
CERCLA - SITE AGENDA

Opening Meeting, Orientation, :
Facility Tour, Health and Safety Briefing
Security Briefing

Spoils Area

01d Sanitary Landfil .
Peter-Kewitt Landfill e
West Ditch at NPDES 010

X-749A Classified Landfi1] ‘
X-23K South Holding Pond I
Abandoned Sewage Treatment Plant d;ch‘,;gﬂ_”w
X-231A 011 Biodegradation Plot-...

011 Plots North of X-701B  ..i-l'.. = -
X-616 Chromium lagoon and Tmt.: ™. ...
X-530 and X-533 Smith Yards ~ “.'.

~ East Drainage Ditch

| Debrief with Tea

Incinerator

X-611A Lime Sludge Lagoon-. .
RCW System O
X-342C Waste HF Neutraltzitjon Pit
X-344D HF Neutra] fz#tion Pit

m. Leadery

X-701C_Neutralizatfon Pit

Process Lines from X-705 and X-700
X-710 Neutralizstion Pit

Sand & GravelPits across Rt. 23
Meet with Sampling Team (PM)

... X=700. Ma{ritenance & Cleaning Bldg.

~

i v
PR

- X=720"Ha

gintenance & Storage Bldg.
Garage ‘

S SE=750
"wf'kﬁzié'Laboratony
. “.X=752 PCB Storage

North Landf111 areas
X-611B Sludge Lagoon
X-611A Lime Sludge Lagoons
Meet with Sampling Team

Follow-up Field Survey

File review of off-site disposal facility status
Revigits

Coordinate with other technical areas
Develop Sampling Plan

Debrief with Team Leader

th

Debrief with Team Leadev (if nacessary)
1:00 pm Close-out Meeting
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Monday

Tuesday

Wednesday

Thursday

Friday

£

k 2
Monday

Tuesday

Wednesday

Thursday

Friday

TABLE 1
AIR - SITE AGENDA

Opening meeting, Orientation, Site Tour, 0
Health and Safety Briefing, Security Br1effng

Air Emissions Inspection, Meteological Site-f *ﬂ

Air Emissions Inspection (continued) o
Permits Review, Visit Cooling Towdrs-. ..

A

Permits Review, Review of Emissjuns Inveqxory.

~ Site X-705 Incinerator, X-700" Naintcnance and

Cleaning, X-7058 Lot

Continue Files Review, stit Air Monitoring Stations
Debrief with Team Leaders ey

e

-~ »
* .
0, L

o e ot

Air Monitoring Statth; Vstts
Meet with Sampl1ng Teln (PM)

Alr Laboratoqy»- Quaiity Control
Meet with Samdling Tetm (PM)

Files R¢v1ew. R@-visits

Rev;sits 7
COomdinate with other technical areas
‘Dévelop Sampling Plan

J5ﬁ3'0ebr&ef with Team Leader

-‘f,ﬁ;;nqbrief with Team Leader (if necessary)

1 00 PM Close-out Meeting
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COMMENTS suemﬁéﬂ BY THE
OHIO ENVIRONMIENTAL BROTECTION AGENCY
FOLLOWING THE 8RE- SURVEY SITE VISIT
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OHIO ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF SOLID AND HAZARDOUS WASTE MANAGEMENT

COMMENTS BY MICHAEL MOSCHELL
JULY 1986

A comprehensive list of generation points of hazardous wastes and n;hrqd (radioactively
contaminated) solid or hazardous wastes should be developed and evaIUmed The hazards
posed by generation and by storage of radioactive wastes should be studled Land disposal
sites for such wastes should be thoroughly evaluated for releases p.gtgtﬁtlal for releases, and
populations potentially at risk. It is hoped that potentsal atternatntes to present disposal

practices will be developed.

Releases, and the potential for releases from RCRA CER("LA and solid waste management
unit sites should be studied, as well as their possib‘te rmpacts

The need to develop and implement a faclmy-wrde groundwater monitoring program and
protection strategy should be addressed T‘he physlcaf integrity of all on-site monitor welis
and abandoned boreholes should be sufveyed to determme rf the well annulus is properly
sealed to prevent direct contammatromg&fgroumﬂwater

Specific areas where groundwater contarhmatron is indicated should be studied, such as the
X-701B pond area, the .X 749 fahdﬁﬁ' and the X0235 s3il plots. Areas of known soil

contamination by solvqnts or PCBs should be surveyed to determine their hazard potential.

All available sutegrodndwa{'et ‘monitoring data should be studied and reported.
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OH!O ENVIRONMENTA! PROTECTION AGENCY
DIVISION OF PUBLIC WATER SUPPLY

COMMENTS BY JEFFREY O. CRISLER
JULY 1986

The potential impact o/ air releases on open water supply treatment basins“{ﬁpuld be studied.

. kY
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iel N

Areas where backsiphonage of process materials could enter the:'.\'lij_a@er su;')'bl‘y" should be
determined. S

R T SR
N, et e,
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oo

The adequacy of present water supply monitoring and ﬁﬁfpﬁﬁmgspédﬁlly for radiological
parameters, should be determined. T
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OHIO ENVIRONMENTAL PROTECTION AGENCY
DIVISION OF AIRPOLLUTION CONTROL

COMMENTS BY SUSAN H. CLAY
JULY 1986

The following items should be addressed for air emissions at the Portsmouth Gase&ﬁs Diffusion Plant

during the DOE baseline environmental survey:

1. The impact of accidental releases into the air of fluorides and/or raduonudndes on private
residences in proximity of the plant should be examined. Th:s should'SIso address the impact
of such releases on the area of the Gas Centrifuge Plant smc¢ there :s a pOssnb\hty that plant

will be taken over by private industry for non-nuclear mdustry e

'_ ‘e
.

2. The impact of any releases from the facility either’ accndenm‘i or Joutine on the open tanks in
the potable water treatment system should be;rwestngated Thas should also be addressed for

any private homes that use cisterns.
. "‘5.. v

3. The amounts of fiuorides being releasesd fmm the pfant must be addressed. The sources of
these releases should be ldentcfueﬂ and quan'utses from each source should also be
determined. The chemical make-up of the‘fwwnde releases should be identified.

4, The possible installation pfa uramum—eqntammated waste oil incinerator shouid be discussed
it the survey. Is such an mstaUatnon necessary" Exactly what types of oils and what kinds and
levels of contaminants- are ;o be disposed of in such an installation? What impact will this
installation have w:t{‘l comp‘htfﬁg with NESHAPS for this facility?

W
".' ey
IR SRTTEPER

5. How did an. unb(énhed release of low assay uranium occur from December 20 to January 10
before detectlon’ Why was this release not picked up by in-plant monitoring and the ambient

momtormg network sooner?

o2
Te

6. What types of monitoring are conducted on the plant stacks? How often are the sources tacks
monitored?
7. Do any synergistic effects occur when radionuclides and fluorides are released together?

D-3
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The quantities and types of volatile organic compounds emitted by the facility should be
identified.

row iong does it take for airborne radionuclides that are released from the facility to be

deposited into the soil? Is it possible for airborne contaminants to become groundwater

LR

contaminants or are the radionuclides bound up quickly in soil?

D-4



CHEMICAL SYMBOLS, ABB

REVIATIONS, AND ACRONYMS



ACLs
Al

BOD

Ca
C,C15F,
CECOS
CERCLA
CFy4

CFR

Cl

ClF3
CIF,
CM/sec
coD

Cr

Cr+6
Cu
Cu.yd. oryard 3

d/m/g
d/min/100 m!
DOE

EP Toxic
ERDA

°F
F2
Fe
FFCA

gal
GAaT
GCEP
GDP

HF

Kg/yr
Km
Km2

Ibs/year

MCLs
MCLGs
Mg
mgalion
MgF,

"'i

, GaII -
‘ "-Gaodyebrmomuc Corporation

Alternate Concentration Limits
Aluminum

Biclogical Oxygen Demand

Calcium ey
Freon-114
Commercial Hazardous Waste Disposal Firm -
Comprehensive Environmentai Response, Compensat:on and-Ugbllsty Act
Carbon Tetrafluoride o

Code of Federal Regulations ~‘.“.;"-,_‘ , I

Chlorine e T
Chiorine Trifluoride

Chlorine Tetrafluoride

Centimeters per second

Chemical Oxygen Demand
Chromium
Chromium - hexavalent IR
Copper R A
Cubic yards .

Disintegrations per mmute pgr gram
Disintegrations per rnmute})or 1 00 illiliters
Department of Enefgy SO

Extraction Procedurg Tox

Energy Research Deve&dpment Administration
Degrees F'ghrenheet

Fluorm,e oS " ,.;"‘

Iron.”, et

Federal Fecmty Com phance Agreement

Gas Centrifuge Enrichment Plant

:?Gaoeous Diffusion Plant

Hydrogen Fluoride

Kilograms/year
Kiilometers
Square kilometers

Pounds/year

Maximum Concentration Limits
Maximum Concentration Limit Guidelines
Magnesium

Million gallons

Magnesium fluoride

i



P

il

it

i

mag/kg
mg/l
uCi
ug/l
uR/h

NAAQS
NESHAPS
NOx
NOD
NPDES

ODH
QEPA

Pb
PCBs
pCi/g
PKS
ppm
PUEC
PVC

QA
QcC

Rem
RCRA
RCW

S&A
SAS
SAV
Si

50,
SO, Fy
SOPs
SPCC

TAP
Tc
TCE
TCLP
TLD
TOC
TSCA
TSD
TSS

UFg
USEPA
USTs

VOCGs

Milligrams/kilogram
Milligrams/liter
Microcuries
Micrograms/liter
Microroentgen/hour

National Ambient Air Quality Standards
National Emission Standards for Hazardous Air Pollutants

Nitrogen oxides G
Notice of Deficiency
National Pollutant Discharge Elimination System -

Ohio Department of Health

Ohio Environmental Protection Agency -‘.':;"-.‘\_‘ '» T
Lead
Polychlorinated Biphenyls e
Picocuries/gram o .

Peter Kewitt & Sons Landfill
Parts per miilion e
Portsmouth Uranium Enrlchmgnt Complex
Polyvinyl chioride . ho o
Quality assurance e
Quality control ‘ *
Roentgen equivalefrt man R
Resource Conseryation and Recovery Act
Recirculating cool mg water

Sampling and analysus S
Semi- annual soils
Semi- annuai Veqetatmn
S:hcon
quurdumde

Squuqy% ﬂlmndt

_..Standard, Opvfatmg Procedures
- »--Sp{ll pre‘vm{lon Control and Countermeasure Plan

u

o T»ox«:alur Pollutants
" Technetium

Ttichloroethylene

Toxicity Characteristic Leaching Procedure
Thermoluminescent Dosimeter

Total Organic Carbon

Toxic Substances Control Act

Treatment Storage & Disposal

Total Suspended Solids

Uranium hexafiuoride
United States Environmental Protection Agency
Underground Storage Tanks

Volatile Organic Compounds



yards3 . Cubic yards ‘ 'J
Zn . i

Zinc ‘ -
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