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PREFACE TO
THE DEPARTMENT OF ENERGY
FEEI MATERIALS PRODUCTION CENTER
ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains the preliminary findings based on the first phase of an envh'"'onmental survey at
the Department of Energy (DOE) Feed Materials Production Center (FMPC), |ocat.ad~at Fernald, Ohio.
The survey is being conducted by DOE’s Office of Environment, Safety and Health '
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The FMPC survey is a portion of the larger, comprehensive DOE Enviro"r%ni'&vité?éiiﬁéy encompassing
all major operating facilities of DOE. The DOE Environmental Surypy is oné" 01" a series of initiatives
announced on September 18, 1985, by Secretary of Energy JoHn S' I-!errngton to strengthen the
environmental, safety, and health programs and actcvntres wuthﬁn‘ DOE The purpose of the
Environmental Survey is to identify, via a “no fault” basehne suruev o‘f all the Department’s majcr
operating facilities, environmental problems, and, areaa of e‘nvvmnmental risk. The identified
problem areas will be prioritized on a Department~wsde haszs in {order of importance in 1988.
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The findings in this report are subject to mod;fkatnbn based on the results from the sampling and

- analysis phase of the survey. The findings are also subyect to modification based on comments from
the Oak Ridge Operations Office concernmg :the techmca! accuracy of the findings. The modified
preliminary findings and any other appropnate changes will be incorporated into an Interim Report.
The Interim Report will serve as tf;;sme-spe_crﬂ( source for environmental information generated by
the Survey, and ultimately q. the pnmaw sburce of information for the DOE-wide prioritization of

environmental problems in tﬁe fmaf Survey report,

March 1987 .
Washington, D.C.




CONTENTS

SECTION

EXECUTIVE SUMMARY

1.0 INTRODUCTION

2.0 GENERAL SITE INFORMATION

2.1 SITE SETTING

2.2 OVERVIEW OF MAJOR SITE OPERATIONS S

2.3 STATE/FEDERAL CONCERNS el Tl

3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATrpNs .

3.1 AIR RN

3.1.1 BACKGROUND ENVIRONMENTAL INFORMATION :

3.1.2 GENERAL DESCRIPTION OF POLLUTION SGYURCES/CONTROLS

3.1.3 ENVIRONMENTAL MONITORING PROGRAM:.. i

3.1.4 FINDINGS AND OBSERVATIONS S

3.2 SOIL T

3.2.1 BACKGROUND ENVIRONMENTAL‘INT-‘ORMAT*ION

3.2.2 GENERAL DESCRIPTION OF POLLUTION SQU RCES/CONTROLS

3.2.3 ENVIRONMENTAL MONITORING PnoGRAM.

3.24 FINDINGS AND OBSERVATIONS B,

3.3 SURFACE WATER ;

3.3.1 BACKGROUND ENVIRONMENTAL INFORMATION

3.3.2 GENERAL DESCRIPTION OF PQLLUT‘ON SOURCES/CONTROLS
. 3.33 ENVIRONMENTAL MONITORWG, PROGRAM

3.3.4 FINDINGS AND OBSERVATIONS .

3.4 HYDROGEOLOGY *

3.4.1 BACKGROUND EN\MRQNMENTAL INFORMATION

3.4.2 GENERAL PESCRIPTIONQF POLLUTION SOURCES/CONTROLS

3.43 ENVIRONMENTAL MONITORING PROGRAM

3.4.4 FINDINGSANOOBSERVATIONS

4.0 NON-MEDIMSPECI'FLC FINDINGS AND OBSERVATIONS

4.1 WASTE MANAGEMENT

4.1.1 GENER/AL DESCRIPTION OF POLLUTION SOURCES/CONTROLS

4.1.2 - FINCIN{ES AND OBSERVATIONS

4.2 _..-*_rox:r. AND CHEMICAL MATERIALS

4.2.1 ~GENERAL DESCRIPTION OF POLLUTION SOURCES/CONTROLS

4.2.2 “:FINDINGS AND OBSERVATIONS

4.3 DIRECT RADIATION

4.3.1 BACKGROUND ENVIRONMENTAL INFORMATION

4.3.2 GENERAL DESCRIPTION OF POLLUTION SOURCES/CONTROLS




CONTENTS (CONTINUED)

SECTION PAGE
4.3.3 ENVIRONMENTAL MONITORING PROGRAM 4-38
43.4 FINDINGS AND OBSERVATIONS 4-39
4.4 QUALITY ASSURANCE 4-40
4.4.1 GENERAL DESCRIPTION OF DATA HANDLING PROCEDURES -, . ; 4-41
4.4.2 FINDINGS AND OBSERVATIONS e, 4-04
4.5 INACTIVE WASTE DISPOSAL AND CONTAMINATION SITES . T 4-48
4.5.1 GENERAL DESCRIPTION OF POLLUTION SOU RCES/CONTR‘OLS 448
4.5.2 FINDINGS AND OBSERVATIONS v 4-56
REFERENCES , o

APPENDICES

A SURVEY PARTICIPANTS T

B *  SITE-SPECIFIC SURVEY ACTIVITIES .;‘f'» -----

C SURVEY PLAN ' SRR

D FEDERAL FACILITIES COMPLIANCE AGﬂEEMEN’F‘ .

E COMPARISON OF Al 'BIENT AIR MQN!TOR(NG DATA

WITH STACK EMISSIONS .

RECENT ACCIDENTAL RELEASE (MNUARY 1986)'

SUMMARY OF GROUND-WATERMQNITORING DATA AT FMPC
CHEMICAL SYMBOLS, ABBREVIATIONS,‘AND ACRONYMS
BIBLIOGRAPHY i

—Ieom

"
11



FIGURES

NUMBER PAGE

11 FERNALD AREA MAP 1-2

3-1 DAYTON WIND ROSE AND FMPC BOUNDARY 3-2
AIR MONITORING STATIONS

3-2 ANNUAL RELEASES OF URANIUM TO THE AIR FROM THE 3-7
FEED MATERIALS PRODUCTION CENTER

3-3 ROUTINE SOIL SAMPLING LOCATIONS RS o322

3-4 LOCATIONS OF PARALLEL SOIL AND GRASS SAMPLING .~ .~ " 3-23

3.5 GRASS AND FORAGE SAMPLING LOCATIONS e 3-26

3-6 SAMPLING LOCATIONS FOR GARDEN PRODUCE 3-27

3.7 SURFACE WATER SAMPLING LOCATIONS 3-30

3-8 NPDES SAMPLING LOCATIONS AT ) 3-34

3-9 SAMPLING ARRANGEMENT AT OUTFALL 001 3-48

3-10 CONFIGURATION OF THE NEW HAVEN TROUGH:. 3-50

3-11 GENERALIZED GEOLOGIC CROSS SECTION OF 3-51
NEW HAVEN TROUGH -

3-12 GENERALIZED GROUND WATER FLOW }N BUF(VED 3-53
CHANNEL AQUIFER

3-13 MAJOR GROUND WATER PUMP|NG-AREAS 3-54

3-14 FMPC ONSITE PRODUCTION AND TESTWELL LOCATIONS 3-57

3-15 OFFSITE MONITORING WELL LOGATIONS. ., * ‘ 3-58

-16 APPROXIMATE EXTENT OF ABO\I,E-BAC[(GRGUND 3-71

URANIUM CONCENTRATIONS., i

3-17 MAXIMUM AREA POTENTIALEYAFFECTED BY SURFACE 3-73
AND GROUND WATER FLOW FROM-THE FMPC SITE

4-1 PRELIMINARY MAP QF THE STORAGEAREA WEST SIDE - 4-50
MIDDLE OF SITE %,

4-2 LOCATIONS OF REBBLE: PlLES AB’ANDONED DRUMS, 4-61

AND POSSIBLE BU‘RIAL SITES




TABLES

NUMBER

341 MAJOR URANIUM AIR EMISSION SOURCES

3-2 PARTICULATES, URANIUM, AND GROSS BETA ACTIVITY
AT FMPC

3-3 RADON STATIONS AND AVERAGE RESULTS FOR THE
FMPC MONITORING PROGRAM

3-4 URANIUM IN SOIL, 1982-1985

3-5 USGS DATA FOR YEAR WATER 1979, GREAT S
MIAMI RIVER AT NEW BALTIMORE, OHIO

3-6 AVERAGE TOTAL URANIUM CONCENTRATIONS IN '
SURFACE WATER SAMPLES et

3.7 SUMMARY OF MONITORING SYSTEM - TOTAL '-:3
GROUND WATER MONITORING WELLS BY AQUIFER ",

3-8 SUMMARY OF MONITORING SYSTEM - SAMPLING .
FREQUENCY AND CHEMICAL ANALYTICAL PARAMETERS

3-8a MONTHLY WTP ANALYTICAL PARAMETERS: -

3-8b QUARTERLY WTP ANALYTICAL PARAMETERG", * -

3-8¢ QUARTERLY CONTRACTOR ANALYTICALPARAMETERS

3-9 COMPARISON OF ANL MONITORING. RESULTS 10"
SITE DATA FOR 5 SAMPLED WELLS", R

3-10 LABORATORIES RESPONSIBLE FORAN:H.YS)S OF GROUND WATER

4-1 FMPC RCRA PART B HAZARDousmaxﬁD WASTE MANAGEMENT
INFORMATION <

4-2 1986 PRODUCTION ESTIMATE OF. LOW—LEVEL WASTE

4-3 LOW-LEVEL WASTE ESTIMATE - GURRENT OFERATIONS

4-4 LOCATION OF WASTE DRUMS (GLOVES, GLASS, CONCRETE, ETC.)

4-5 NONCONTAMINATED- BURNABLE WASTE ESTIMATE - CURRENT
OPERATIONS =, i,

4-6 NONCONTAMMATED NONﬁ’uRNABLE WASTE ESTIMATE -
CURRENT OPERATIONG .

4-7 SUSPECTED HAZARDOUSIMIXED WASTE STREAM OR ACTIVITY

4-8 CONTENTS OF FMPC SILOS

4-9 FMPC THORIUM INVEKTORY

4-10 CHARACTERISTICS OF WASTE DISPOSAL PITS

4-11 CONTENTS.OP FMPC WASTE PITS 3AND §

4-12 RADIOACT]WE CONTENT OF FMPC WASTE

S’TORAG E/DISFOSAL FACILITIES

4-8
4-9
4-10
4-12

4-13

4-16
4-34
4-37
4-49
4-51
4-53



EXECUTIVE SUMMARY
Introduction
This report presents the preliminary findings from the first phase of the environmental survey of the

United States Department of Energy (DOE) Feed Materials Production Centeﬁff&fMPC), conducted
June 16 through 27, 1986. S

The survey is being conducted by an interdisciplinary team of envwonmentaj specnahsts led and
managed by the Office of Environment, Safety and Health s Offnce o"} Envuronmental Audit.
individual team components are being supplied by a private ccﬁtractor. The objectlve of the survey
, sk assomated with the FMPC.
The survey covers all environmental media and all areas of bnvuromﬁental regulation. It is being

is to identify environmental problems and areas of envaronmental-

performed in accordance with the DOE Envuronmenté‘t $urvey-Manual This phase of the survey
involves the review of existing site environmental data obser-vatlons of the operations carried on at

FMPC, and interviews with site personnel.

The survey team deveiopad a Sampling and .Anaiysts Plan‘to assist in further assessing certain of the

environmental probleris identified durln‘g“‘ onsrte actlvmes The Sampling and Analysis Plan will

be executed by a DOE National Laboratory or a‘-sunport contractor. When completed, the results will

be incorporated into the FMPC Enyironmzntal Survey Interim Report. The Interim Report will reflect
the final determinations of thq-FMPC WTX_E o

Site Description

The FMPC occupiesa’l
Cincinnati. The FMPC bperated by the Westi nghouse Materials Company of Ohio, under contract

with DOE. The pnmary “f‘unctlon of the FMPC is production of purified uranium metal and
compounds from vartous feed materials, for use at other DOE facilities. Its mission is critical to the
national defensé weffo,rt

A wide variety of hazardous and radioactive wastes are generated by FMPC activities. The
accumulated releases of these wastes into the environment over the last 35 years of operation have
resulted in contamination of air, soil, surface water, and ground-~ater. The site management has

initiated a number of ongoing remec.al actions intended to address these conditions.
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Summary of Findings

The major preliminary findings of the environmental survey of the FMPC site are:

® Degradation of onsite and offsite ground-water quality exists and potentl.al health risks
may be increased if the ground water is used as & source of drinking w‘ater

® Operations are suspected of generating hazardous wastes whnch have not been previously

identified as hazardous waste:, potentially resulting in the 'mproper treatment, storage,

,' U ARLEREP I

handling or disposai of these wastes;

® Radon releases from the K-65 silos may result in pULmonary ‘doses which exceed the
risk-based inhalation dose guideline established by U\S EPAfor other radionuclides;

® Ground-water flow patterns are not cormletely rdentnfled resulting in uncertainty over

potential contaminant migration pathways, and ' -'

procedures.

Qverall Conclusions

performed by ‘the ?MPC survey will assist in further |dentafy|ng environmental problems at the site, a

compiete undécs‘handmg of the significance of some of the environmental problems identified
requires a level” af study and characterization that is beyond the scope of the survey. Response
actions currently undemay or planned at the site will contribute toward meeting this requirement.

Transmittal of Results

The findings of the environmental survey of the FMPC site were shared with the DOE Oak Ridge
Operations Office, the DOE Site Manager for FMPC, and the site contractor, at the survey close-out

ES-2



briefing held June27,1986. By letter of July2, 198¢, the Operations Office directed the site
contractor to develop an action plan t~» address the identified probierris. Those problems that
involve extended studies and muiti-year budget commitments will be the subject of the
Environmental Survey final report and the DOE-wide prioritization.

Within the Office of Environment, Safety and Heulth, the Office of Environrﬁ;'atal Guidance and
Compliance has immediate responsibility for monitoring environmental cotn;p'hénee and the status
of the FMPC survey findings. The Office of Environmental Audit wﬂr eontlnue tb assess the
environmental problems through the program of systematlc envnmnmental audlts that will be

initiated toward the conclusion of the DOE Environmental Survey i m 1988

ES-3



1.0 INTRODUCTION

The purpose of this report is to present the preliminary findings made during the environmental
survey, conducted June 16 through 27, 1986, at the United States Department of Energy’s (DOE) Feed
Materials Production Center (FMPC) in Fernald, Ohio (Figure 1-1). As a prehmlnary report, the
contents are subject to revisions, in the Interim Report, based on Oak Ridge Operatlons Office review
and comments concerning the technical accuracy, the results of the samplmg aud analy5|s phase of
the survey, and other information that may come to the survey team'’s atten'uon pnor tp issuance of
the Interim Report. The FMPC is currently operated for DOE by’ the Westlnghouse Materials
Company of Ohio (WMCO). o

The FMPC survey is part of the larger, comprehensive, DOE Enwronmenta‘i S’urvey effort announced
by Secretary John S. Herrington on September 18, 1985. Thépurpose o¥ the Environmental Survey is
to identify, via a "no fault” baseline survey of all tﬁa Depaﬂ:mepts major operating facilities,
existing environmental problems and areas of envu’onmehta& FISk “In 1988, the identified problem
areas will be prioritized on a Department-wide ba;ts in- arder o*F importance. The prioritization will
enable DOE to more effectively address envnvnnmental -problems and allocate the resources

necessary to correct these problems. Becausethe ‘urvey »s'"no fault” and is not an “audit,” it is not

designed to ndentxfy specific isolated lrft:xdents éf 'qoncomphance or to analyze environmental

management practices. Such incidents and/or management practices are, however used in the

survey as a means of ldentlfymg existing and potentlal environmental problems and risk.

specxallsts led and manane'd. by tb“'{-'Ofﬂce of Environment, Safety and Health's Cffice of

Appendix A.

The survey tea‘iﬁ”féé‘used omall environmental media, 'using Federal, state, and local envirbnmental
statutes and-. regd;‘aons, accepted industry practices, and professional judgment, to make the
preliminary fmdmgs mcluded in this repot. The team carried out its activities in accordance with the
guidance and protocols in the DOE Environmental Survey Manual. Substantial use of existing
information and of interviews with knowledgeable field office and site-contractor personnel
accounted for a large part of the onsite effort. A summary of the site-specific survey activities is

presented in Appendix B, and the Survey Plan is presented in Appendix C.

1-1
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The preliminary survey findings, in the form of existing environmental problems and risks, are
presented in Sections 3.0 and 4.0. Section 3.0 inciudes these findings that pertain to a specific
environmental medium (e.g., air or soil) whereas Section4.0 inciudes those that are non-
media-specific (e.g., wiiste management, direct radiation, and quality assurance). Because the
findings. are highly varied in terms of magnitude, risk, and characterization, and consequeritly
require different levels of managament attention and response, they are fur't-her subdivided into

four categories within Sections 3.0 and 4.0. e

The criteria for placing a finding into one of the four categories is as fqﬂd;\_fvs,;-",_..-: .

® Category | findings ar 2 thnse environmental rroblems where the pote"mal risk is highest;
the confidence in the finding, based on the m’rormatmn a\fallabfe is the strongest; and
the appropriate response to the finding is the most. restnctwe in terms of alternatives.
Therefore, Cztegory | findings include only” 'chbsem'hlch based upon the information
available to the team leader, involve u'hmedsate llfe—threatemng situations. In these
situations, response or remedial actnon by fhe Operatncms Office to rectify the situation
must b« taken immediately. ;

® (Category Il findings are those’ enwonmemal problems where the risk is high but where
the definition of nsk is broader than m C,ategnry I. The information availabie to the tram
leader is adequate to »dfemlfy the problem but may be insufficient to fully characterize it.
Finally, in this categocy most duscrpttun is available to the Operations Office and Program
Office in terms ofan appropnate response; however, the need for that response is such
that management sbo:lld not wait for the completion of the entire Survey to respond.
Therefore ualrke Cafegor.yl findings, a sufficient near-term response by the Operations
Office ruay mduie.further character:zation prior to taking action to rectify the situation.

L2l ™
..o’

S:tuatupns tharmnstutute Category Il findings include

".:Mum ple or continuing exceedances, past or present, of a health-based standard in air,
water. .and soil or at a location where there is immediate potential for human
exposure or a one-time exceedance where residual impacts pose an immediate
potential for human exposure.

- The evidence indicates that a health-based standard may be exceeded as discussed in

the above criteria within the time-frame of the Survey.



- Eviderice that there is great likelihood for an unplanned release ~“ue to, for example,
the: condition or design of pollution abatement or monitoring, equipment or other

environmental management practices.

- Noncompliance with significant regulatory procedures (i.e., those substantive
technical regulatory procedures, designed to directly or indirectiy"rf_iq', nim.ve or prevent
risks, such as inadequate monitoring or failure to obtain requ'rriﬂ Pi‘!fﬂlts)

.
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of risk is used. Asin Category |, the information avallable to t;:eﬂteam leader may not be

.‘.,

sufficient to fully characterize the problem. Under thts‘category, the range of alternatives
available for response, and the corresponding tume—frames"for response are the greatest.
Environmental problems included within this’ category wﬂl typically require lengthy
investigation and remediation phases, and mqltgy-year budget commitments. These

problems will be included in the DOE-mde pnantlzatuon effort to ensure that DOE's
resources are used most effectively. Svt'uatlons that conmtute Category |l findings include

- The existence of pollutants or haaardnus métenals in the air, water, groundwater, or
soil resulting from DOE operqtuons that .pose or may pose a hazarc to human health or

the environment.

- The existence of upndl'tmhs_ a‘r a~‘DOE facility that pose or may pose a hazard to human
health or the env:rqnment

in general ﬁ_w lgvels“e‘f'pollutams or materials that constitute a hazard or po*ential for
hazard are thosa that exceed some Federal, state, or local regulations for release ¢f,
contammau&v ;Jy, "gr'exposure to such pollui '~is or materials. However, in some cases,
the Survey may de‘termme that the presence of some nonregulated material is in a
ceﬁcentratuon that presents sufficient concern for local populations or the environment to
be mcfuded as an environmental problem. Likewize, the presence of regulatec) materiais
in concentrations below those established by regulatory authorities that oresent a

potential for hazard or concern may be classified as an enviror-.,ental problem.

Conditions that pose or may pose a hazard are generally those which are violations of
regulaticirs or requirements (e.g., improper storage of hazardous chemicals in unsafe
tanks). Such conditions present a potential hazardous threat to the neaith and the



environment and should be identified as an environmental probiem. Additionally,
potentially hazardous conditions are those where the likelihood of the occurrence of
release is high. in general, however, conditions that meet regulatory or other
requirements, where such exist, should not przsent a potential hazard and will not be
identified as an environmental problem. The definition of the term environmental

K}

problem is broad and flexible to allow for the wide variability among'*zhe DOE sites and

operations. Therefore, a good deal of professional Judgment mcm.bé applled to the
identification of environmental problems. o

N o .
o
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© Category IV findings include instances of admnmstratwe noncer\";b‘l:anc'e ;nd managemaent
practices that are indirectly related to envnronmen‘tb& nsk -but are not appropriate for
inclusion in Catejories I-lll. Such findings can be based «upon any level of information
available to the team leader, including direct observations by‘r.he team members. Findings
in this category are generally expected: ib"'leud‘thmselves to relatively simple,
straightforward resolution without furfher evaluatnon or analysis. These findings,
although not part of the DOE-wide, bnontlzatlon effort, will be passed along to the
Operations Office and appropnate Program Ofﬁce for their appropriate action. The
survey team leader shouid request anﬁ-recet ve @ memorand um from the Operations Office

as to their intentions concermng ﬂ'ne_se fmdl '2gS.

Based on the professional yudgmqm of the team leader the findings within categories are arranged
in order of relative sngmf:canto Cbmparmg the relative significance of one finding to another,
either between categones !Nlthlq a secﬂon or within categories between sections, is neither
appropriate nor valid. The' ca«teyonzatmn and listing of findings in order of significance within this
report is only the flrst szep ina rﬁufﬂ-step iterative process to prioritize DOE’s problems.

The next phase uf the-FMPC survey is sampling and analysis (S&A). Argonne National Laboratory
(ANL), the S&A tearn for F‘MPC began taking samples in September 1986. Prior to sampling, an
S&A Plan vs pfepared by DOE and ANL in accordance with the protecols in the DOE Environmental
Survey Manual. T'h?' S&A Plan is designed to fill existing data gaps or weaknesses. The results
generated by the S&A effort are useC’ : assist the survey team in further defining the existence and
extent of environmental problems and risk identified during the survey.

An Interim Report is prepared 6 to 8 weeks after the completion of the S&A effort. The Interim
Report incorporates the results of the S&A effort as well as any changes or comments resulting from
the review of the Preliminary Report.” Based on the S&A results, the preliminary findings and



b

observations made during the onsite survey may be modified, deleted, cr moved within or between
categories. The Interim Report will serve as the site-specific source for information generated by the
Survey, and uitimately as the site-specific source of irformation for the DOE-wide prioritization of

environmental problems in the final Survey report.

It is clear that certain of the findings and observations contained in this repor".f’.!"especially those in
Category |, can and should be addressed in the near-term (i.e., prior to the" DGE-\Mde prioritization
effort). It is also clear that the findings and observations in this report are h}ghly varted in terms of
magnitude, risks, and characterization. Consequently, the pnorlty,,magphude. and timeliness of
rear-term responses require careful planning to ensure appre pr.ate' a;xﬂr effe-c'twe action. The
information in this Preliminary Report will assist the Oak Ridge. Qperauqns Of‘ﬁce in the p!anning of

these near-term responses.




2.0 GENERAL SITE INFORMATION

2.1  Site Setting

The Feed Materials Production Center (FMPC) is situated in the southwestern corner of Ohio,
approximately 20 miles northwest of the city of Cincinnati, as depicted in Ffé?;,re 1-1. The plant
occupies approximately 136acres of the total 1,050-acre site owned -'éaﬂl-?é_apg.rolled by the
Department of Energy. ' - e

Generally, the area surrounding the plant is rural in nature, with a numbe'r‘”af farms surrounding the
site. Suburban development is evidenced by recent housmg. subd.lvns'ons ‘and light industrial
expansion in the area. Population centers within SrmIes of’ the su‘te are Fernald (30 people),
Shandon (200), Ross (1,700), New Baltimore (200), New f-la\ien (200), -Punlap (100), and Harrison
(5,400) (DOE/Battelle, 1981). The population dastrubufun m the surroundlng area is summarized
below (Aas, et al., 1986): e

Distance (mileé‘)‘,‘ T
from FMPC. g ,f.’.,-POPUI'nfuon

10 850
277,859
875,153
1,413,126

The FMPC site is located ln- bbt,h Hamdtbn and Butler Counties. Hamilton County had an estimated
population of 823 739 people ‘m’“l‘S77 whereas Butler County had significantly fewer peopie--
250,479 (DOE/Batwlté 19&‘]) Hamllton County is 414 square miles in area and Butler County is
slightly larger at 471 sqﬁ.are mlles Hence, the population density in Hamilton County is about
4 times greaﬁer‘chaf\ in Buter County. Population changes in the area are modest. Between 1960
and 1970 t‘he twa counties experienced population increases, with Hamilton County increasing by
6.8 percent and Bu_;lgr County by 13.6 percent, whereas the overall population in the State of Ohio
increased by 9.8 p;rcent. From 1970 to 1977, the growth slowed, with Hamilton County
experiencing a 4.6 percent decrease and Butier County increasing by 10.7 percent while the State
increased by 0.4 percent.



It was estimated that the population in the industrial area of the two counties (the Great Miami
River Basin area) would increase by about 50 percent from 1960 to 1980 and 100 percent from 1960
to 2000 (DOE/Battelle 1981). Because of limited industrial use in the immediate vicinity, growth near
FMPC is expected to be much less than that expected for other areas of these counties. It appears
reasonable to conclude that land 4avaitability in the FMPC area will not becomg_ critical during the
next several decudes. i

The percentage of urban dwellers is high in both counties—96 percent m Harmlton and 77 percent in
Butler. Although there is a substantial manufacturing/industrial operatlomn Hamllton and Butier
' Counties, farming is also a major economic activity. Dairy and beef farm?r:r;:}rand' raising grain crops,
such as sweet and grain corn, soybeans, and wheat, are the prrmary agrlcultural activities. Recent
years (1974-1979) have seen a 15 to 20 percent decrease in the number df Farms .n these counties,
with an attendant increase in the sales from each farm. Thrs trend'reflects a nationwide loss of

farmland to urban development and a consolidation of.farm: forh:guer productwlty

“
. ) r.._
| ‘ '

Land use patterns in the vicinity of FMPC are not expected‘tp chahge dramatically in the near future.

Farmland will decrease and light industrial and restden‘ual Iand use will increase moderately.

The climate in the vicinity of the FMPC_ IS cla’sslﬁed as continental, with wide variations in

temperatures from winter to summer, H'stoncaUy, pverage monthly temperatures range from a low

of 32°F in January to a high of 76°Ffn July. e

During the winter and Sprmg, frequent chénges in weather occur as cyclonic storms pass over the
area. The fall is the season oi rﬂlmmum rainfall. The average annual precipitation measured at
FMPC is about 38|nchcs (DOE/Banene, 1981), which is comparable to data from Cincinnati and
Hamilton (39. 8mche5) m; recent years, precipitation at FMPC has ranged from 29.2inches to

P LILTREES

47.7 inches. Annual snﬁwfall at Hamilton averages 15inches, while averages of 24inches are

recorded at the Greater Ci mcmnatl Airport.

Western Ohio Ii&f}_n, an area of moderate tornado frequency. Between 1953 and 1973, Ohio
averaged about 13 u;rnados annually. During that time, eight tornados were observed in Hamilton
County and seven in Butier County. Only one tornado is known to have touched FMPC; this occurred
May 10, 1969. No damage to FMPC property occurred.



The two types of vegetation that dominate the site are pasture grasses and pine trees. The site is
extensively used for pasture by local farmers. About 325 acres of the site are in pasture grasses,
primarily leased for dairy cattle (DOE/Battelle, 1981). Large areas of the site, to the north and south
of the production areas, have been planted with pine trees, which are presently 10 to 20 feet tall.

2.2 Overview of Major Site Operations

The FMPC produces uranium products that are cast and machmed to varlous physucal forms
containing a specified conicentration of uranium-235. Most of the metafhc uramum _produced, when
cast into ingots, is center-drilled, surface-machined, and sent to DOE eitn'.!srt;n press facilities at the
RMI Extrusion Plant in Ashtabula, Ohio. RMI! processes some. extrusm.ns mto ‘fuel billets, whereas
cther extruions are ret.'rned to the FMPC for heat treatma:nt and fabncatoon into target fuel cores
for DOE reactors. Some derby metal is cast at the FMPC" mto bnllets fpr further processing at the

Rocky Fiats Plant, Colorado.

The Refinery (Plants 2 and 3).,€onverts ore fbncentrates and recycled materials into uranium trioxide.
These feed materials are mxt’talfy dlgéS’ted by nitric acid to produce a slurry containing solids, nitric

acid, and uranyl mtra‘l;e, f'q,}_fs extracted from the slurry by a mixed organic solvent. The
| and:

,»......‘. <

uramum-contammg aEquOUS stream is recycled to the dlgesnon process. Uranium is extracted from

remaining nitric ac lmpurmes (raffinate) are processed to recover more uranjum, and the

the scivent by pure water. -The aqueous solution of uranyl nitrate is concentrated by evaporation,
then ralcmed m.demtratnon pots to produce uranium trioxide.

In the Green Salt Pi‘ant (Plant 4), uranium trioxide is reduced 10 uranium dioxide by hydrogen in a
fluidized bed reactor. The fluidized bed is formed by hydrogen and nitrogen obtained by the
dissociation of ammonia. This hydrogen-nitrogen mixture, which is fed into the bottom of the
reactor, holds the uranium trioxide powder in suspension. The uranium dioxide produced in this

reaction is reacted with hydrogen fluoride in a series of reaction tubes, each at a higher temperature
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than the previous one. The uranium dioxide and hydrogen fluoride flow countercurrent to each

other in the reaction tubes. Urarium tetrafluoride (UF,) is the reaction product.

Uranium tetrafluoride is reduced with magnesium in the Metal Production Plant (Plant 5) to form a

solid uranium metal called a derby. Uramum tetrafluoride is placed in a magnesnum fluoride slag-
lined reduction pot containing magngsnum granules. The pot is heated for ?to 4 hours until a

spontaneous reaction occurs to produce uranium metal. Some derbies ar.e;mgl_tgq in a graphite
crucible and poured into a mald to produce an ingot. T

Ingots are processad into fuel element cores in the Metal Fabrucatnon Plant (Nant 6) They are center-
drilled, heat-treated in a molten salt bath, inspected, and shlpped i’,o .RMI for extrusion. Extruded

tubes are returned from the RMI facility for cropping and flmsh machmmg s produce fuel elements.
ingots are treated in a molten salt bath, rolled to round rods cut heqt-treated and machined to
specified sizes. ‘

The Scrap Recovery Plant (Plant 8) processes uramum-contalmng ‘materials from the FMPC and other
DOE sites to remove contaminants prior to recychng 1Q, the :efmery Depending upon the material
and the contaminants, they may be washed ﬁlteced‘.or masted to oxidize metals, oil, and graphite
contaminants. Particle-size screening, mn'ng. ‘crushmg, and drying operations are also involved.

The Pilot Plant has a wide range p£ equupment for processing gases, solids, and liquids that contain

uranium. Operations vary dependlnq ypcm matenals available and product demand. Uranium
metal is recovered from alnmmu.m-clad iuel cores by dissolution of the aluminum claddmg and

aluminume-silicon bondmg mmnal

contaminants prior tc beLngbrocwled in the enriched digestion system of the sampling plant.
Autoclaves and tubc reacmrs convert uranium hexafluoride to uranium tetrafluoride. Although
FMPC does not CUFI entty'j:);oZe'ss thorium materials, the Pilot Piant has the capability to convert
thorium mtrate sqlutvons Iﬂ'ﬁo thorium compounds or metals. This process involves, as necessary,
solvent extraqﬂon, ;;recnpntatlon filtering, oven drying, furnace dehydration, furnace reduction, and
zinc removal in vaguqm furnaces. The plant also has facilities for miscellaneous vperations, such as

shot-blast cleaning of derbies and salt-bath heat treating.

The Special Products Plant (Plant9) processes metal solids too large to be handied in the metal
production and fabricating piants. Induction furnaces cast large-diameter enriched ingots for
nuclear reactors. Derbies are produced in vacuum induction furnaces. Enriched and depleted ingots

are machined to standard sizes. The Zirnlo chemical process is used to remove the zircoloy-2 jacket
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and copper coating from reject fuel elements. Copper is removead by dilute nitric acid and the
zircoloy-2 jacket is removed by dilute hydrofiuoric acid. The metal cores are recycled to the casting

operation.

2.3 State/Federal Concerns

Representatives of the survey team met with the U.S. Environmental Protectaan »ﬁrgency (EPA) and
the State of Ohio environmental agencies on May 6, 1986, at the FMPC sltg as part of ttxe pre-survey
site visit. At this meeting, the survey team representatives asked the Ee,c_ieral and state
representatives to identify and discuss their environmental concerns ab;t;t' .the FMPC site so that
these concerns could be reviewed during the DOE survey effort‘ T‘;'Thelr conu-erns are summarized

below:

Ground water contamination on and off site. A
K-65 Silos. L
Waste Pits 1 through 6.

Tank farm.

Operation and maintenance of an‘ pollutwn equipment.
Ground water movement toward the“Great Miami River.
Potential for releases from the new qu to UF4 Reduction Facility.
Uranium contamunattqn af mt.ernnEar State Route 126.

:4 “te' 1

Long-term ef‘fects’of air releaseS‘on water and soil.

The FMPC site has begfy: A'the.‘subject of continuing negotiations with EPA since 1985, regarding
environmental compﬂance;c,qncems An agreement between DOE and EPA was concluded shortly
after the onsnte survey.\;;va'; performeg The survey team was informed of the technical content of
this agreement durmg the mvestngat:on The text of the Federal Facility Compliance Agreement

(FFCA) is mc1ude.d m Appendm D for reference.

4 ,L’
‘4

2-5



3.0 MEDIA-SPECIFIC SURVEY FINDINGS AND OBSERVATIONS

31 Air

3.1.1 = Background Environmental Information

Wind roses for the Cincinnati and Dayton airports are sumnla" and probably- reppesentatwe of wind
speed and direction at Fernald. Prevailing winds at the Dayton airport are fmm the sduth-southwest
throughout the year, as shown on Figure 3-1. > ,gw.:”_ R

Aar quality in the area of FMPC is good. While portions of Har'mm)n »and Buﬂer counties are non-
attainment areas for total suspended particulates, the area surroundmg' EMPC has an attainment

" atus. Both Hamilton and Butler Counties are a'ttalnment areas for sml.fur dioxide. Both counties,
however, are non-attainment areas with respect to phofoc,hem;cd quants

‘e

Background concentrations of total suspended partlcufates (annUal geometric mean) for 1983 were
reported to be 80 ug/m3 and 61 ug/m3 for Hami{mn .nd Butler Counties, respectively (Ohio EPA,
1985). Sulfur dioxide concentrations (annual.;"" _‘thmet:c mean) were 37 ug/m3 and 31 ug/m3 for

Hamilton and Butler Counties, respectwe?yn Nutrogen dioxides were reported for Hamilton County

only at 68 ug/m3 (annual arithmetic mean).

Concentration
(picoCurie per liter - pCi/l)

Parameter

AN Lo nep
. g

. Gross Beta 1x10-5
“pu-238 8 x 10-10
. Pu-239 3 x 10-10
U-234 4.05 x 10-8
U-235 7 x 10-19
U-238 3.83x 108



Wind Rose for DAYTCN (1573-1977)

@ BOUNDARY AIR
SAMPLING STATION®

"' milometers

FIGURE FROM: FMPC Environmental Monitoring Annual Report for 1985

FIGURE 3-1

DAYTON WIND ROSE AND FMPC BOUNDARY AIR MONITORING STATIONS



3.1.2  General Description of Pollution Sources/Controls

Any discussion of air emissions, controls, and problems at FMPC is complicated by the large number
of production processes with their attendant sources and stacks. There are approximately
430 process-ernission sources at FMPC and 109 emission point sources (stacks and vents) Control
with a small number of electrostatlc precipitators, venturi scrubbers, and h»gh,e.ffmency particulate
(HEPA) filters. . :

e

Particulates are the predominant emission from the site as a result of the ha’ndlmg of the production
feed materials, the conversion process to metal, and the grmdmg/mﬂlmg uf metal into various
product forms. The particulate emissions are of special concern because ‘of their uranium and other
radionuclide constituents. Large quantities of magnesium ﬂuorlde aeé -also produced. FMPC emits
smaller amounts of nitrogen oxides (NO,) from the substanttai- nrr.(nc ‘acid operations on the site.
Small amounts of kerosene and hydrogen fluornde (HF) are also generated by uranium refining
processes. The kerosene emissions are attnbutable tc 1he tributyl phosphate and kerosene mixture
used in Plant 2/3 to recover uranium from the uranyl‘.nlltratv solution. Trace amounts of hydrogen

fluoride emissions result from the Plant4 operauang am’ the conversion of uranium hexafluoride

(UFg) to uranium tetr. fluoride (UF,) in the Bi! t Plant:‘-...,

oxide. An electrostatic preﬁmtamr is uséﬂ‘“to control emissions from the steam plant Only two of
the boilers (No 1 and No. 3).ar=e wrrem;ty operatuonal Both boilers were tested durmg 1985 and met

FMPC categcruzes 1‘.5 sources as "major” since these account for over 90 percent of the uranium-

containing pamcufate emissions in most years. Table 3-1 showt a breakdown of “major” uranium

sources in 1984 (Spenceley, 1985).



TABLE 3-1

MAJOR URANIUM AIR EMISSIOK SOURCES

EMPC - FERNALD, OHIO
. - 1984 ,
Discharge Plant Emission Control Emissions < ,Cumulative % of
Number Number Source System | o nds Uranium) |- , Total Emissions
GON1 9 Remelt Fabric 374.1 1 “A47.3
Furnace Filter R
G4-2 4 Packaging | Fabric 66.8 "r' e 55.7
Filter N ’-".’:_:
G5-261 5 Crucible | Fabric : i 64.0
Burnout Filter
8-RKS 8 Rotary Kiln | Scrubber o8 72.0
G5-55 5 Storage Fabric 76.3
Filter e,
G5-259 5 Crucible | Fabric oo 80.5
Burnout Filtef, i,
1-SLY 1 Cutting/ HEPA . 194 83.0
Milling Fittey
G5-260 5 . |cCasting }#abric <4 18.5 85.3
F«I"'tetfnh‘ :
8-OFS-1 8 Oxidation | Scrubber 11.5 86.8
‘ Furage., o
G5-251 5 ‘aié'ndin&*l.,‘,_t__igﬁ‘bric 11.0 88.2
A n T frirter
G4-5 4 “Ypackagimg® | Fabric 9.3 89.3
o ..,“"'_ "q:;; W Fi Iter
Ga-14 W | Packaging | Fabric 7.9 90.3
G L Filter
8-035 .. 8 "] Oxidation | Fabric 7.9 91.3
B “q4 Furnace Filter
G5-254 5 Breakout | Fabric 6.6 92.2
Filter
8-024 ‘8 Muffle Fabric 6.0 92.9
Furnace Filter
All Others - - - 56.0 100
Total - o - 791* 100

* Not including unmonitored sources.
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Standard operating procedures (SOPs) have been developed at FMPC to limit discharge of uranium-
containing particulates. As of May 1986, more than half of the point sources (59) were sampled for
particulate uranium by drawing a continuous fraction of the effluent flow through a pleated filter
(called the “side stream filter” method). In addition, 22 of the stacks with the highest potential for
uranium releases are equipped with radlatlon alarms. The alarms are pancake—type aetectors
mounted adjacent to the sampling filter and connected to alarm count rate meters The intent of
the alarm system is to detect any release of a small, arbitrarily chosen quanta'tya((l:l_k‘ulggram or more)
of uranium. The meters are connected to both local audible and visual.alarms andto the central

alarm system in the security office. A S

'4

The sampling filters are changed monthly in most stacks, or two“ﬂme&per Week in selected stacks.
The filters are changed more frequently if soiling of the fnlters is nuﬂ;ecf of if the alarm indicates a

A -

greater-than-anticipated load. ) i,

Not only are point sources a concern for air emnssnohs at FMPC but also fugitive emissions. Fugitive
emissions can be categorized as one of twaq: types at the EMPC site: current emissions and

.,'..

resuspension of past emissions. Current fugmve e

ssons#are those that escape from the process
buildings through doors, windows, and exhau 10 thai are not considered point sources/stacks.

These emissions are primarily Partlculates-a

fume.ngrom leaks in piping and tanks in the uranium

processing operations. Additionally, fugmve é;higsions result from the fly ash piles, landfill, waste

pits, tank farms, and waste drumg/an the site. -Uramum has been historically deposited on roadways,

upulls. accidents, and air emissions, as discussed in the

fields, and storage areas of the plarlt,'_f\romd

following paragraphs. Thew uramum pé'rtlcles can be resuspended in the air and become an added

source of fugitive emussnons.

Historical uranium’ a(r emtgsjpns from the FMPC have contaminated soils on and near the site. The
il

historical anrborne reiedses are important, therefore, not only because of their direct air-quality

impact, but GISO berause the uranium-bearing particulates are a source of soil contamination (see

Section 3. 2 2) am.t, through leaching, a source of ground-water contamination (see Section 3.4.2).

T,

L)

Based on the activity mean aerodynamic diameter (AMAD) of particulates measured in 15 stacks
(Spenceley, Undated), most of the airborne particles released to the atmosphere will be deposited on
the ground within 1.5 kilometers of the source. The actual distnbution depends on the source
emission characteristics and meteorology, but a major portion of the historic airborne releases has
likely deposited within the site boundary. The high levels of contamination found in soils 2round the

decommissioned incinerator at the waste water treatment plant are indicative of a source that has
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experienced downwash while ir. operation. Aerodynamic downwash of plumes from many of the
stacks and vents is likely to be a concern in the process area. Resulting soil contamination poses a
potential problem because these soils are a source of fugitive emissions that may contribute to
offsite doses from the inhalation and ingestion pathways as well as surface and ground-water
contamination. .

in 34 years of operation, *"MPC has released an estimated 96,000 kilogr. os.(kQ) o? uramum to the
atmosphere (DOE, February 6, 1985). As shown in Figure 3-2, the ma;or tontnbutnbn to the total
airborne releases occurred prior to 1970. One third of the total aurbome releases occurred during
2 years of operation: 1955 (21,000 kg uranium) and 1956 (9,500 kg uramum) (Boback 1986). From
1957 through 1968, uranium releases to the atmosphere averagea app:ox'nmately 4,500 kg per year,
airborne emissions reflects the |mproved control technology at the fac:h‘ty, reduced levels of uranium

production, and shutdown of certain processes. Sancg‘ 1970 uramum ‘releases have averaged less

JCTTN
..,

an annual average of less than 200 kg per year The fbllowmg table provides a plan‘c-by plant
summary of the reported uranium emlssuonﬂo theatmosphere from FMPC during that period:

.'_ e

]
.
-

o .Uranium Air Emissions (kg)
Source PSSRy o
198370 984 1985 1986() Total

Plant 1 A8 921 1.1 0.0 19.6
Plant 2/3 T s 14.6 0.0 18.9
Plant 4 ,‘.-ti.‘ii‘;f';\z.g T 396 10.2 9.0 101.7
Plant 5 4.)_ 4., 83.9 12.4 3.0 1807
Plant6 . "iTo0.0 1.0 0.0 0.0 1o
Plantg . ] é’fﬁ @ 76.802) 27.3 7.8 194
Planty i 0.0 170.9G) 2.2 0.6 173.7
PilotPlant % 0.0 2.8 6.5 9.8(4) 19.1
Total 172.8 391.4 74.3 30.2 668.7
Notes:

) For period January through May 1986.

() Assumes that the difference between annual emission and reported sources is the Plant &
rotary kiln and furnaces.

3 Includes accidental release from the G9MI-1039 baghouse (160 kg).

(4) Includes accidental release of January 1986 (9.2 kg) (see Appendix F).
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Even including the accidental reieases of 1984 (Plant 9) and January 1986 (Pilot Plant), there is a clear
trend showing improved control of the particulate emissions. Based on these emissions data for the
past 3-1/2 years of operation (with no known accidental releases), Plants 4, 5, and 8 contributed
about 62 percent of all uranium-bearing particulate emissions. A comparison of historical stack
emissions to ambient air monitoring data is presented in Appéndix E. ‘
FMPC SOPs developed to limit particulate uranium dnscharges include. .admmts,tratwe controls
instituted in all process baghouse filters directed at the timely detecuan -of faulu‘res, to avoid a
repetition of the 1984 accidental release from the G9N1-1039 (Plan‘t 9) 'baghouse Appendix F
provides information concerning the 1984 accidental release to the atmosphere at FMPC. These
SOPs include a daily visual inspection of the baghouse for sugns*qf 'faplure ‘and hourly checks and
recording of the differential pressure across the baghouse In soms facmtués, such as GON1-1039, a
high-efficiency particulate (HEPA) filter has been installed” dﬁwnstream of the baghouse. Based on
the 1985 and 1986 emissions data, these measures hGVE been-ei‘fectwe in reducing the airborne

releases of urarium-bearing particulates.

As noted above, control of radioactive releases a‘t FMPC shows continuing improvement. However,
in 1984 (partially as a result of the accndemal -releése 'frbm September to December 1984), FMPC
would have exceeded USEPA's February“i‘98:> al em:sswns standards for uranium (40 CFR 61) by
33 percent. The 1984 releases resulted in FMP€ havmg the highest dose to the public (as calculated
from the monitors along the pian:choundary) uf any DOE plant (GAO, December 1985).

concentration levels' oi:asbes‘cns found in landfill water samples (106 fibers per liter) suggests that the

contammatlan of landflll ‘s5ils is also a potential concern as a fugitive air emission source of a
regulated hazardous air pollutant.

Radon-222is a natur‘ally-occurring isotope produced from the decay of radium-226. Radon, through
its particulate daughters, has been known to be a causative agent for lung cancer where it is present
in high concentrations such as in uranium mines. More recently, increasing concern has been
expressed at the possible health hazards associated with exposures to lower levels of radon over a
long period of time. These lower levels, elevated over the average outdoor ambient value of about

0.2 pCi/l, arise in homes and buildings sealed from normal atmospheric diluticn for energy
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conservation. Other recognized sources of radon exposure to the general public include uranium
mill tailings piles, phosphate deposits and processing plants, and old radium operations. At FMPC,
the primary sources of radon are the K-65 storage silos, which contain approximately 1,652 grams of
radium-226.

There are many sources of airborne radionuclides at FMPC that are also nmportéﬁt sources of direct
radiation. These include the K-65 Silos (the most significant source of ra’don') scrap piles, rubble
piles, abandoned drums, and burial sites, each of which is a source of ag:borne partlculate matter.

.
.

These are described in Section 4.3.2. S i

e, ¢ )
h, e TN e,

o
o M

W
l,‘ i

As previously described, all of the major air emission sources: aﬁd many of tbe minor sources are
monitored by the “side stream filter” procedure. Some of the rmnor soUrces are estimated. In
Slant 8 wet scrubbers are used to control particulate ermssnons 1’rorrr t‘ne rotary kiln, the oxidation
No. 1 furnace, the oxidation No. 2 furnace, and the hox‘ furﬁace‘ The particulate emissions from
these furnaces are not directly monitored, but’ mstead are deterrmned from an empirical
relationship and the reported hours of operatvon These emnsston factors are

S
. #Emission Factor
(grams U/hour)

“‘\..

Actlvuty

s
c.s,

20.4
7.84
7.84

Rotary Kiln

1.47

Documentation suppomug. these: e‘tmssnon factors could not be located. Trial burn tests performed
by Martin Manetta}o

thgfmtet.y klln and the box furnace did not invoive sampling downstream of
the wet scrubbe:s to derermlne their collection efficiency. However, in 1985, operation of the kiin
and furnaces m Plant8 was calculated to contribute 23.3 kg (or about 30 percent) of the reported
total air emnssoans.of uranium.

3.1.3  Environmental Monitoring Program

This section discusses the air quality monitoring performed at FMPC. Basically, air monitoring is

conducted for particulates (including radioactive constituents), radon, and thoron.



Particulates and Radionuciides

FMPC operates seven air monitoring stations located around the perimeter of the site (see Figure 3-1
for locations). High-'volume particulate samples are located at these stations and samples are
collected on pre—weighed filter paper on a weekly basis. Particulate concentrations‘are measured by
weighing the filters; then the filters are dissolved in acid @nd the solutions are analyzed for uranium
and beta activity. Composites of these weekly solutions are used to analyze- ot o;her radicnuclides
on an annual basis. In 1985, concentrations reported for cesium, neptucuum plutomum, radium,
ruthenium, strontium, technetuum and thorium at the boundary air’ statlam were extremely low
(Aas, et al., 1986). IR

DR
o

The minimum, maximum, and average concentrations of pa:'ticulates,."pramum, and beta activity are

summarized on Table 3-2.

FMPC does not monitor for NO,, SO,, or fluorides bgquié‘ihegg parameters are not major emission
problems at the site. e ;

The Southwestern Ohio Air Pollution Control Agem;y has recently agreed to operate FMPC air-
monitoring stations at two schools (Crosby ahd Elder«) qorth of FMPC to monitor air-quality data.

Radon Monitoring

The FMPC routinely measures radon as par“t of the environmental monitoring program (Table 3-3).
The commercnally-avanlable Trachtch‘ ‘mnethod (Terradex Corporatlon Walnut Creek, California) is

offsite stations. ln 19&5; xx new tocatlons were added to the program, primarily to help determine

the extent oi tbe radon prob1em near the K-65 silos. Six additional locations near the K-65 silos were
added to the-program in 1986.

Y .;‘

]

Between 1982 and 1986, the overall average boundary station radon concentrations ranged from
0.62 to 0.94 pCi/l. The maximum boundary station annual average was 1.097 pCi/l from station BS7
in 1982. The overall average offsite concentrations ranged from 0.66 to 0.81 pCi/l. The highest
radon concentrations w 're obtained near the K-65 silos. The station designated K-65 (top) had an

average radon concentration of approximately 99 pCi/l.



TABLE 3-2

PARTICULATES, URANIUM, AND GROSS BETA ACTIVITY AT FMPC (1985)1

FMPC - FERNALD, OHIO
Number Particulates (ug/m3) Uranium (pCi/ x 10-5) Beta Activity (pCi/l x 10°5)
Sampling of L
Location KISO EEY
Samples A 9 Minimum | Maximum | Aversge vnldm-‘.q =1ﬁ0!fvgum Average
BS1 53 17 56 31.0 0.013 | 3.117 | 0.256 . ..‘U.sj':., 418 ‘| 189
8S2 53 13 57 315 0.058 | 2.629 0.31'1%"‘-.1‘1@5‘--'. 07 2.08
BS3 52 16 59 34.9 0.0s7 | 2709 | ‘es57 | o5 6.4 2.64
854 53 19 69 402 | 0o0as | 1042 |Mg213%]. 096 | 546 | 264
BSS 53 18 82 36.9 0.027 | *&%2. o.z‘z-;-isz 0.90 11.94 1.86
BS6 53 12 67 37.3 0.035.;‘:,;!1-.;554;_1 ,"0,124'7 1 os2 9.82 1.94
BS7 53 16 63 35.7 0%, ) OSae 0.111 0.79 9.91 1.66

(1)The following guidelines are useful for cbrr'iparisé‘h:.:'-

a.

b.
c.

Uranium

Gross 8

Particulates

)

2.0 x 10-3 pCU .as stau'd in guidelines more stringent than
levels.set by ‘tO'CER Part 20, Appendix B

1.0 x 16* 1pc;/| astated in 10 CFR Part 20, Appendix B

60 ug/m3 fahnual geometric mean) as stated in 10 CFR
Part 50, Natiorial Ambient Air Quality Standards



TABLE 3-3

RADON STATIONS AND AVERAGE RESULTS FOR THE FMPC MONITORING PROGRAM
FMPC - FERNALD, OHIO

Annual Average (pCi/l) .

Station

1985 | 198611, Average 20

Bt ] 0.79 0.81 |’.044 | 0662061
BS2 ‘ 0.91 0.82 “}.-p:61. }.70.78 £0.22
BS3 | o6 o028 | o4 | 072:056
BS4 | 0.90 o | 036 F.040 | 0622036
BSS 0.94 9#74 086} 018 | 079 £0.70
BS6 ' 1.01 58 |06 | 081 0.86 +0.38
BS7 1.07 721,107 | 098 | 094 £0.27
0S1 (8 mi ENE) 0.56 2. 1059 | 129 | 0812059
052 (5 mi WSW) 0.66 36 4| 037 | 1.29 0.66 £ 0.76

K-65 (Top) ‘ - L = 123.85 | 74.10 | 98.98 +70.36
K-65 (NW fence) - T-r 1 - 773 | 558 | 6.66 £3.04
K-65 (NW fence) - S 178 | 193 1.86 £0.21
K-65 (SE fence) ';, ,- - 1.51 4.85 3.18 £4.72
N metal oxide tower # ‘ N - 1.12 0.47 0.80 £0.92
W water tower R SO - | o7s | 198 | 137174
K-65 (fence W of S.taniky el - - - 7.54 -
K-65 (fence W of N tapkf... .| - - - - 8.59 -
K-65 (NE rail of $ té'r"\"ki"j-.f - - - - 49.81 -
K-65 (fen¢e E of N tank) - - - - | 19 -
K-65 (SW fence) - - - - 5.98 -
K-65 (fence E of $4ank) - - - - 7.54 -

(1) First-quarter results only.
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Thoron Monitoring

With the presence of thorium compounds in storage at FMPC, there is the potential for offsite
exposure from thoron gas (radon-220) and daughter products. Thoron appears halfway down tHe
thorium decay chain. Thorium-228 (T, = 1.9 years) decays to radium-224 (T, = 3.7 days), whichin
turn decays to thoron (T, = 55.6 seconds). Monitoring of thoron near the tho'r“l‘f}m storage areas is
warranted, since thoron decay products pose health risks similar to mdon Becay products.
Monitoring of thoron off site is also necessary to ascertain thoron backgrnuncfac‘cwltles

At the time of the survey, FMPC was measuring thoron at two locatloné, t;u:t’,analytlcal results were
not yet available. i

The Track-Etch® method is also used to measure thoron. ‘f;);B'Traclé":E.ihh' detectors, each mounted
inside a plastic cup with different semipermeable m-eh"&br'anes- are. deployed at each station for
approximately 3 months. The first detector dascrm\m\ates agamst thoron while perniitting radon to
enter the cup, and the second detector permits bath radon and ‘thoron to enter the cup. The thoron

activity is determined from the difference between meactlvmes of the two detectors.

3.1.4  Findings and Observations

3.1.4.1 Category |

None
3.1.4.2 Cateqory Il.

1. Radon Re[gases. :

radi onuchdes

.
§

This dose was estimated from measurements of radon activity by FMPC programs using Track-

Etch® detectors. The measurement of 0.5 pCi/l above background at the site boundary was |

extrapolated to the Paddy's Run Road residence, assuming that the concentration decreases in

proportion to the square of the distance from the source.
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A calculation was made to estimate the bronchial-puimonary dose rate from the inhalation of
radon daughter products to a person living near Air Station BS6 on Paddy's Run Road. This is
the closest residence to the K-65 storage tanks. The average radon-222 activity, used for the
background subtraction, averaged 0.48 pCi/|. The above-background activity at BS6, therefore,
was approximately 0.5 pCi/l. Because this location is about 0.4 miles from Station BS6, the
activity of radon at the house is assumed to be 0.25 pCi/l, about a factor of! less than 0.5 pCi/l.
According to NRC Regulatory Guide 3.51, the indoor dose from a com;eﬁtratlon of 1 pCi/m3
outdoors is 0.625 millirem/yr. Therefore, with an outdoor concentratlon of :0.25 pCi/l (or |
250 pCi/m3) at the house on Paddy's Run Road, the indoor dose: becomes. 1 56 millirem/yr to an

., ,,‘_rf' ea e

individual residing at the house.

Thas dose would be in excess of the 75 miilirem guadelme (40 CFR 61) for a dose from gaseous
effiuents from DOE facmtnes This guideline specnflcallrstates that the rule does not apply to
radon. However, in the rationale for the gutd‘élme. 'the fnLlownng explanation is offered:

. available information suggests that the: DDE facdmes that are covered by this standard
are Iukely only to have relatively small totat quantmes of rhaterials containing radium-224 and |

radium-226, the sources of radon-220 and

mq!an-zzz respectively. The quantities of these
materials will be much smaller than uramqutmﬂl t8ilings piles, for example. In practice, EPA
expects DOE will seal up all sngmﬂcant sources of radon emissions to air or take other
appropriate control action as part of“ than (As Low As Reasonably Achievable) ALARA

Program” (EPA, 1985).

Fugitive Uran:um ases. There are numerous sources of fugitive airborne emissions of
et .;.-"'-

uramum-cpntam

; partlculates at FMPC based on observations made during the survey.
These. 'f'ugltwe emlssmns could cause adverse environmental lmpacts to offsite receptors.

Q ’.‘

.1'.

Contammated soils can become airborne from road traffic and/or wind erosion. Fugitive
ernissions from the fly-ash piles, especially the inactive fly-ash pile, which had been treated
with contaminated oils as a dust suppressant, are of major concern. The concrete pad
between Pits 4 and 5 and the dried-out areas observed in various waste pits are potential
fugitive sources of airborne uranium. Obviously all plant roadways and other paved areas are

fugitive sources of airborne particulates.
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Soil samples being collected by ANL will provide data to quantify the potential effects of
fugitive sources of uranium-containing particulates.

Perchloroethylene Emissions. Uncontrolled emissions of perchloroethylene, a toxic air

pollutant, from the dry-cleaning facility present both an onsite and a potential offsite hazard.

<t
\

Because of its toxic nature, USEPA has announced that it intends to Ilse“pe:‘rhtqroethylene as a
toxic air pollutant. The studies to develop concentration Im'uts -and ertission control
technology are now in progress. In anticipation of this occurrence, thesurvgy team estimated
that the amount vented to the atmosphere between July 1985" a d June 1986 was about
21,000 pounds, compared to a permit limit of 2,475 pmmds ﬁer year This quantity was

ta
fe,

June 1986) became airborne,

Plant 5 Fugitive Emissions. Uncontrolied e{nigsi&ns’_‘;fﬁgm Plant 5 are a source of fugitive

uranium-containing emissions at FMPC. -

A total of 207 magnesium flashes and 23 Howouts accurred in the area of the Plant 5 Rockwell
furnaces during the first 3-1/2 rnbmhs of 4986 These events released uranium-bearing

particulates into the building air, wh(th’;were then released to the outside environment
through the building venﬂlatron system, These events are considered to be a potentially

*.

important source of unmgmto'i'egt‘»g'n ‘incontrolled emissions at FMPC.

)
.""?x.
oo

Lead Contamination: L '¢ cantamlnatuon of the site sons could be the result of the past use of

lead in the Pla T;;shot b{as‘ter These soils can be resuspended and provide a continuing

Lead ls a toxm metal ‘Fbr which air quality standards have been established. Standards may not
be vnoiatod "'.y this resuspension, but the lead will add to the body dose already received from
other sourCes and may possibly resuit in long-term health effects. -

ANL is analyzing the lead content in a number of soil samples in order to estimate the
potential extent of this problem.

Plants 6 and_9 Emissions. Uncontrolied emissions of uranium-containing particulates occur

from Plants 6 and 9 because the electrostatic precipitator (ESP) units are not functional.



These units, the principal control for particulate emissions from various machining operations,
have not, according to site personnel, operated for many years. The Plant 9 unit had a coarse
fiberglass curtain that could remove the larger particulates. The Plant 6 units (not inspected)
presumably have similar screens that appear ‘to originally have served&to keep the larger
particles from the ESPs. These screens would not be expected to be Ge’ry efficient for the
removal of smaller particles. '

These emission sources are minor. (As discussed in Section. 341 2 the 15 “rnajor sources

.n" ,;-

account for 90 percent of the uranium emissions.) The stacks at Plénts 6 and 9 are sampled
continuously. Only one Minor Events Report, required. When R gpmpier det. cts more than
0.1 kg. of uranium in one month, has ever been filed for the;e stmrcb;

..' -'l .In“
i

LY,

‘.‘x.v

ANL is collecting sampies to more precisely detqrmlne thé quantltces of particulate emissions
released. e

observed in the plpmg from an ohf;of~servace tank (Tank 4). There are large quantities of

c and corrosive vapors. Normal load-in operations, accidents,
' rage*tank faulures could resuit in offsite concentrations that exceed generally-

LLRNSSL

accepted, ,Hort‘térm exposure limits. (See Section 4.2, Toxic and Chemical Materiais, for
addmonal mformatson )

15‘.

PotentigL “FH'erum Releases. Thorium storage at the FMPC was assessed to present a

potentially significant air poliution hazard. Potential release of airborne materials from
thorium storage facilities under various accident scenarios would present both onsite and
offsite hazards.

The Plant 8 thorium storage silo and its supporting tower are overstressed and could fail if
subjected to high winds or an earthquake, according to information provided by FMPC
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personnel during the survey. Storage at the Pilot Plant warehouse presents a similar hazard
from the 55-gallon drums stacked with plywood sheets between layers. Some of the drums
are leaning and could fall and rupture. Thorium storage and the direct radiation hazard is
discussed in greater detall in Section 4.3.2.

3.1.4.3 Categorylll

1. Uncontrolled Uranium Stack Emissions. There are a number of unmonltored uncontrolled

uranium particulate emission points at FMPC. These sources can result mhlgh doses to offsite
'~,. tw' 1;9' ve'
residents. . iy

Visible plumes, indicative of poor control of partlculate emlsslons Sometimes occur during
operation of the box furnace at Plant 8. Four Plani 8 process(es—the rotary kiln, the two
oxidation furnaces, and the box furnaces-account fOr anwstrmated annual release of 23.3 kg
of uranium. These uncontrolied releases cou.la :each nearby residents and thereby contribute
to their body doses. DO

2. Pulmonary Doses. Uranium releases fro the facnlify result in higher pulmonary doses to the
offsite population than those from Mher DGE"faolltnes

¢, Wy
1 I

Maximum pulmonary doses were estlmated by the survey team from the ambient air

concentrations measureﬁl at tl'l

5 alteﬁboundary over a 4-year period. Doses ranged from

5.6 millirem/year in 1985 to 251 'm‘llllrem/year in 1983. If nonuranium radionuclides are
included in the calcul‘atl o

"'doses will increase by about 10 percent. Although these levels are

kN

3.1.4.4 Ca@ogt et

Q . T

1. Uranium Be“iegion Limit. No detection limit for uranium calculated by the “side stream filter
method” has been established, although a 0.05 kg value is used. This practice may resultin an

underestimation of the amount of uranium released.
Many of the calculated values for individual filters are less than 0.05 kg. The practice is to

report any value less than 0.05 kg as 0.0. With 10 filter changes in a month, the reported value

is sti!l considered 0.0 kg, even though the total uranium released could be as high as 0.5 kg.
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Air Monitoring Data. lnte‘rpretation of the ambient air muritoring data from 1982, 1984, and
, _1
1985 could result in either an underestimation or an overestimation (by a factor of two) in the

reported uranium emissions. Modeled offsite doses are directly proportional to the annual

uranium emissions, and hence the predicted inhalation pathway doses arg considered to have

<l
[ 'L'

the same uncertainty factor.

This problem is further compounded by the source emnssuon charactensﬁ& “used in the
AIRDOS-EPA dispersion model. Different source characterlstlcs were‘rused in modeling 1985
emissions. The 1985 model used an effiuent velocity of 53 S m/s‘ec,' Vlvhtch is considered to be
inappropriate because of rain caps on many of the! ~9tacks~ The dlﬁerence in source
characterization between 1984 and 1985 is of concern because it also affects the predicted

maximum dose by an estimated factor of two.

Stack Sampling. Non-isokinetic stack samplnrfg heads“may result in the selective collection of

s

larger particles and hence a bias in the sam‘ple reSuTts.

sometnmes Iess fréquent measurements of veloctty in the stack and sample lines. The survey
team observed dnft n sample flow rates that, although corrected either hourly or by shift,
results i n maccuracnes in this estimate.

Thoron Monitoring Methods. Inappropriate methods are in use for determination of thoron
at FMPC. This could result in underestimation of thoron releases.

As mentioned in Section 3.1.3, the Track-Etch® method is used to monitor radon and is also
used to determine thoron. At each station, two Track-Etch® detectors, each mounted in a

plastic cup, with different semi-permeable membranes, are deployed. One detector, with a



membrane that discriminates against thoron while permitting radon to pass, is used to
measure radon. The second detector, with a membrane that allows both radon and thoron to
enter the cup, is used to measure radon plus thoron. Thoron is determined from the
difference in activity measuremerits.

Conversations with the Staff Physicist at Terradex Corporation (supplie?j‘%f the Track-Etch®
detector) indicate that the detector is not applicable for precise determmatton of thoron.
Terradex does not quote sensitivities for thoron as it does for radqn In the Opmnon of the
Terradex representative, using two measurements to derwe‘the thnron activities only

O LR

compounds the potential errors involved.

3.2 Soil

3.2.1 Background Environmental Information

The predominant soils at FMPC are the Fincasﬁ"é’—')(en.ia, élthough these soils have been extensively
modified in the production area I-.hcough excavatnon and grading, import of fill materials and road
gravels, and the paving of roads'and bquu_ng areas These native soils are light colored, with medium
acidity and moderately hlgh proquctwny or agricultural purposes (USDA-SCS, 1982). Drainage of
these soils is considered poo'u.' - 5

The Fox-Gennessee' l
with medium acnd:ty‘(USDA SCS 1982) These soils are considered to be well drained but subject to
flooding. e IR

Data provided byMerck et al. (1983) indicates background surface soil concentrations in Ohio to be
as follows:
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Radionuciide Activity (pCi/g)

Ra-226 1.5 (dry weight)
U-238 1.4 (dry weight)
Th-232 1.0 {dry weight)

These radionuclides are natur-lly occurring members of the uranium and thoriu‘r'r'faééfay chains. The

concentrations can be useful when making comparisons to exlstlng surface ’soﬂ concentrations of

these radionuclides in the area surrounding FMPC. -»-
Vegetation and milk samples are collected as indicators of radlonuchde ¢on,tam|natnon of soils. All
vegetation samples are washed prior to analysis; theréfore ra;hpnuchde concentrations are

indicative of plant uptake, not deposition on the plant surface :

Pasture grass samples collected 62.8 km (39 mlles) ‘rom FMPC had an average total uranium activity
of 0.25 pCi/g (dry weight) in 1985 (Aas et al., 198&‘ amphes uf potatoes collected in Indiana in 1985
ware used for background comparisons. Accdi’dmg tﬁ Aas et al. (1986), total uranium from the
control stations averaged 0.26 pCi/g (dry.qught)“for the peels and 0.0054 pCi/g (dry weight) for the
fiesh.

Milk sarnples from a dairy in Kent'ét;ky approximately 29 km (18 miles) from FMPC had an average
total uranium activity of Iess than 0681:('1/! (Aas et al., 1986). According to EPA (1985k), milk
samples collected in Cmmmatl had‘the 'followmg activities:

é;%dionuclide Activity (pCi/l)

Tl 037 et
e T Ba140 o

131 347
3.2.2  General Description of Pollution Sources/Controls

The airborne uranium released from FMPC has deposited on the soii both on the site and off the site.
The primary sources of these releases are discussed in detail in Section 3.1.2. The surface-deposited

uranium poses a potential offsite hazard because it can become resuspended in the air or absorbed
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by vegetation through the roots. The uranium can then be directly inhaled or ingested by humans or
ingested indirectly by consuming milk produced by cows that have been feeding on contaminated

vegetation.

Uranium found in the soils is primarily the result of past emissions from the FMF:C metal production
operations. Quantities of uranium released during normal operations were histér;"rtally much greater
than current releases, because of better controls and operational procaduxes _ Additionally,
uncontrolled releases or accidents have aiso been a problem in the past The charactenstncs of the
uranium particulates reieased and their aerodynamics indicate that. ad\lgh percentage have been

e e e
. .

deposited on local soils in the immediate vicinity of the plant.

Soils contaminated with uranium from air emissions can also serwe as a Stwrce of stream sediment
contamination as a result of overland wash, stream corwectlon‘ ~setthng, and resuspension

mechanisms. R

3.2.3  Environmental Monitoring Program  -..

.....

The FMPC environmental monitoring program smh.mdhdes not only the sampling of soil but also
vegetation and milk samples because potuqhal contammants in these media would be derived from
contamin~tion of the soil. Uptake of contammants from the soil by vegetation and cows (milk

products) is a potential dose pathyay to the sq_rr‘oundmg population.

(V)

3.2.3.1 oil

FMPC collects soil sampfes.on 'ah,annual basis. Each soil sampie is made up of a composite of nine
cores, which are Z'centlmd.ers (cm) in diameter and 5cm deep. The cores are taken from the top
layer of the so:l pmfu!&lv'F;;m"wSZ to 1985, uranium was the primary constituent measured in soil
samples collected as part of the FMPC environmental monitoring program. Originally, seven soil
momtorlng stamns were located near the air sampling stations in 1982. Eight additional locations
were added to the mgmtormg program in 1983, bringing the total to 15. Soil sampling locations are
presented in Figures 3 3 and 3-4. Table 3-4 compares the uranium concentrations between 1982 and
1985. The overall average uranium activity ranged from 1.6 pCi/g (dry) to 41.0 pCi/g (dry). According
to Myrick, et al. (1983), the typical background activity of uranium in soils in Ohio is 1.4 pCi/g (dry). In
1984, samples from 25soil sampling locations were analyzed for non-uranium isotopes. These
isotopes included neptunium-237; plutonium-238, 239, and 240; technetium-99; and thorium-238,

230, and 232. Only the thorium isotopes were positively detected. The overall range of thorium
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TABLE 3-4

URANIUM IN SOIL, 1982 - 1985
FMPC - FERNALD, OHIO

Annual Average (pCi/g)

Sampling Station
1982

1 37

1983

9.5

1984

9.3

1985

R s e s

44

AvErZgE * 20

ST 262"

I

3.7

13

9.0

2.0

1 B A
il yemn

21

53

54.2

240+ 31.5

1.5

4.7

74,2 % 5.1

2.7

6.1

J.2.9

S 5.2 %6.1

3.1

8.8

) a3

—

44 6.4

1.3

2.0t 27

ViUV TWEIN

_ 6.4 16 £ 2.2
- 1.7 2.8 %22

—
o
!

2.2 3.1

—
—
I

14.2

156 £ 2.4

—
(]
!

0.7

1.8%£1.9

B2y

w
{

0.4

2.2 3.4

—
o
H

0.6

1.8120

-—
w

0.4

35 75
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activities was 0.4 pCi/g to 2.0 pCi/g. These values compare well with the average background
thorium activity in soil of 1.0 pCi/g (dry) for Ohio (Myrick, et al., 1983).

3.2.3.2 Vegetation

Annual uranium measurements in vegetation (grass, foliage, potatoes) were b‘éﬁun in 1984. Grass
and other foliage were analyzed for uranium at 20 locations in 1984 and 294Matm}‘ls in 1985. These
locations are identified in Figure 3-5. Each vegetation sample is a commsnte of & number of
subsamples in order to provide approximately 500 grams (wet wefght) toial ..Fach subsampie

consisted of all above-ground plant material from a 0.5m dlameter cnrcular. quadrant All sampies
were washed prior to analysis. /

in 1984, the uranium concentrations in grass and other foﬁage ranged from 0.09 pCi/g (dry) at
Station 1 (10.5 km from FMPC) to 7.09 pCi/g (dry) at iiatlon ‘H:HD 8.km from FMPC). In 1985, the
uranium concentrations ranged from 0.02 pCi/g (dry) at Statpor) 19 (1 0 km from FMPC) to 2.34 pCi/g
(dry) at Station10 (0.8km from FMPC). As, mdlca'ted m Sectlon32‘l the average uranium
concentration for FMPC control stations was 0 25.pCilg‘v(dry) m "1985.

Concentrations of uranium in potatoes in Bqth pe
and at five locations in 1985, These Iocatnonﬁ'are, ldentlfled in Figure 3-6. The average uranium
concentrations (peels) in 1984 wnged from -D 08 pCi/g (dry) at Stationd4 to 0.19 pCi/g (dry) at
Station 2. In 1985, the average uraimum cmcentratnons (peels) ranged from 0.25 pCi/g (dry) at'
Station 4 to 1.02 pCi/g (dry) a‘tStatmn 1. 'l’he average uranium concentrations in the flesh part of the

potatoes were two orders of m.&gmtudﬂower in both years (less than 0.009 pCi/g [dry]). According

to Aas, et al. (1986), th&"tgtal Mmum concentration from potatoes collected in Indiana (control
station) averaged Q. 26 pC}Igwry) for the peels and 0.0054 pCi/g (dry) for the flesh in 198S.

Milk produced bycdws grazing on FMPC and adjacent pasture land was rmonitored three times in
1985. The FMPC 198‘5 Environmental Monitoring Report indicates that the concentration of total
uranium in milk is less than 0.68 pCi/l. This result was obtained at both the indicator and the control
station. The survey team estimated this concentration of uranium in milk would yield an

insignificant dose (bone surface) of 2.49 x 10-2 millirem/year to the maximally-exposed individual.

w
X}
wn
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3.24  Findings and Observations
3.24.1 Categoryl
None
3242 Categoryll |
1. Non-Uranium Radionuclides. Potential problems may exist if npn-ufanjum .radionuclides are
present in the soils or vegetation. The presence of non-uramum rédmnuclnde contaminants is
not known because soil samples are currently only analyzed ftor £ ota.l uramum The dose to the
maximally exposed individual from ingestion of vegetatnon caﬂtalnlng uranium, explained in
Category lll, could increase as a resuit of these non- uramum |sotb.pes Analytical parameters
of concern include " ;
“-'.." i K 3,
e Uranium-235 -, Tw.®  Neptunium-237
® Radium-226,228 Yk, @ Technetium-99
® Thorium-232 = "&  Cesium-137
® Plutonium-238, 239
3.24.3 Categorylll

. o ¥

Soil Contamination

releases from" n‘dudwn operations on the site. The contaminated soil may potentially be -

:50” oft'’the FMPC facility has been contaminated with uranium by past

resuspended in th «arr to be transported off the site as a fugitive emission, and contribute to
groundmater-and surface-water contamination. Uptake of this contamination by vegetation
is also a m@xqrn.

Although emissions of uranium from point sources may have been significantly reduced in
recent years, a large quantity of uranium exists on soils within the facility boundary from past

deposition.

The FMPC soil sampling program concentrates on offsite locations.
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ANL will take soil and dust samples from onsite roadways and paved areas in the production‘
area to better identify this problem.

2. Offsite Doses. Uranium contents of soils at FMPC have reached levels whereby contributions
are made to offsite doses. This is not consistent with the DOE philosophi«f&{ keeping levels of
radiation and doses to the public as low as reasonably achievable (ALARA)'_“

------

DOE uses a level of 35pCi/g (dry) in remedial action programs tor. acceptance of
decontammated areas. This same value is used at FMPC to deﬂ‘ne"ﬂ:e‘level at which offsite
soils are considered contaminated. Several of the soil mqnitqung statlons at FMPC exceed or
approach this limit. 5tation3 in Figure3-3 and Stat»ons. 0 and' 13 in Figure 3-4 had

concentrations of total uranium in 1985 of 36, 64, and'3'r pCs/g fdry), respectively.

Using the 35 pCi/g level of total uranium in sbu to éstrmate the corresponding concentration
of uranium in edible plant tissue, the, 'dpse 'to the Maxlmally exposed individual from

consumptuon of that plant tissue was calculatéd by ’the survey team to be 6.9 millirem/year.

to 2 orders of magnitude larger than tﬁb. mgestnon dose from all radnonuclndes attributed to

mast commercial nuclear fatiities.

3.2.44 CategorylV

None

3.3 Surface Wgtef :

3.3.1 Bé&li@roiﬂd Environmental Information

',
N,
¢

Natural surface-water bodies in the area of the FMPC are Paddy's Run and the Great Miami River. As
shown in Figure 3-7, Paddy's Run flows in a southerly direction just inside the western boundary of
the FMPC. The Great Miami River flows in a southerly direction east of FMPC and intersects with
Paddy's Run approximately 3 kni south of the site. The Great Miami River joins the Ohio River farther

downstream.
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The intermittent nature of Paddy's Run restricts its use for many purposes. Because of industrial and
municipal wastes introduced from upstream communities such as Dayton, Middletown, and
Hamilton, the Great Miami River is not extensively used for recreational purposes. There are no
known potable water users of the river downstream from FMPC.

The U.S. Geological Survey (USGS) has operated a sampling station on the Great Miarm River at
New Baltimore, Ohio, since 1966, Data extracted from USGS (1980) for the Watef, Year 1979 (October
1978 through September 1979) are presented in Table 3-5. S -

e
[ [
W

'

,z a'_ ..' ,- R

In addition to the total organic carbon data provided in Table 3- 5 the USGS analyzed for pesticides
in both the water and bottom material at the New Baltimore locauon. One sample of the bottom
material contained 0. 6 mg/l of dieldrin. No other pestucndes we:é de'tected in these sampies.
Background analytical data on other organic compounds were not obtamed

P "

Average surface-water radionuclide activities and morgantc |on ‘¢omtentrations for Paddy's Run and
the Great Miami River upstream of FMPC, provuded by Aas, et al (1986), are as follows:

Anglyte Upstream Fﬁ&é’ /s ! pUpstream Great Miami River
Gross Alpha : 2'771pC|/|" 2.24 pCi/l
Gross Beta 5.85 }t".;ijiyz,,a_ 4.91 pCi/
Technetium-99 | 1.08 pCi/l
Uranium-234 3.72* pCi/l
Uranium-235; 0.16* pCi
Uranium- 238 3.72* pCi/l
Total Uramcm + 1.60 pCifl 1.57* pCill
Fluorides SEa 0.25 mg/! 0.49 mg/l

"Nutrata (as Ny i 1.68 mg/! 3.57 mg/!
"-".:_c:hlande 34.2 mg/l 60.1 mg/!

L

*satope concentration is the average of 2 samples, while total is the
aversge of 52 samples.

According to Aas et al. (1986), upstream sedimerit samples from the Great Miami River have an
average total uranium activity of 1.1 pCi/g (dry weight), and the total uranium activity of fish
samples collected upstream of FMPC on the Great Miami River averaged 0.086 pCi/g (ash weight)
in 1985.
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TABLE 3-5

USGS DATA FOR WATER YEAR 1979
GREAT MIAMI RIVER AT NEW BALTIMORE, OHIO
FMPC - FERNALD, OHIO

P A S
‘1 Flow, CFS

Maximum

37,000

Minimum ¢’

575 .':-':.:\.j : ol

Conductivity, umhos

1,030

2617,

pH, SU

9.1

i
D A
DAY - VO

Temp,°C

300 |

0.

D.0., mg/l

18.9

e o
.'X'.'-_".l‘.:::« !.3.:6 v
————

Turbidity, NTU

8,

Fecal Coliform, cois/100 m|

)

22,000

Calcium, mg/I

? X

RO L 11 I

'd:,r

Magnesium, mg/l |

« e sy
DR PRRLER
38,
. 1+ LY
* O

Sodium, mg/|

Alkalinity, mg/|
as CaCos .

140

Total organic carbon, mgil,,

Sulfate, mg/|

e 120

36

Chloride, mgfi:

90

22

Fluoride, tg/l

0.8

0.2

Solids, tissolved mg/l

599

297

Sednment{,sﬂu;p‘mﬁded mg/l

808

100

100

vl o o .’"Y "o vay
Chrapmrom (fotal) g/

30

10

e Coppet,ftotal) ug/!

29

FIron, (total) ug/l

9,000

1,000

L_ead, (total) ug/l

66

41

Manganese, ug/!

160

60

Mercury, (total) ug/|

<0.5

<0.5

Zinc (total), ug/!

80

60

Source: USGS, 1980
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The FMPC site is at a sufficiently high elevation that flooding of neither Paddy’'s Run nor the Great
Miami River would have an impact.

3.3.2  General Description of Pollution Sources/Controis

.....

This section presents a description of plant processes and potential pollutmr%asouro:es for the water
media. Flgure 3-8 shows the major water treatment systems and outfalls fi'nm the FMPCsne

3.3.2.1  Woater Treatment Plant and Boiler House

‘Water for use in the FMPC plant is obtained from one of three produanon.wells Aluminum sulfate
and lime are added to the water for softening. Two clanﬁen are a\ta}lable for settling the sludge
formed in this process. The clarified water overflows ta; a c1ear welf where it is pumped through sand
filters for polishing before transfer to a 750,000- gﬁllon tnvered storage tank. Separate pumping
systems are used to route water from this storage ‘tanfc to thé sanitary water system and to the
process water system. )

The sludge from the water treatment pl*am. coa j:il,e runoff Water boiler blowdown, and other
boiler house waters is sent alternately to Tanks‘ﬁ_‘r 7 at the General Sump. When a tank is full, lime

is added, the contents are mixeg;.and the sludge is allowed to settle. The clear supernatant is

decanted to Tank 9 where l‘t m held

Manhole 175 (Outfallom) to th,e Great“*Mnamu River. The water from Tank9 is sampled as
Outfall 001B for the NPDES m‘ :

J,mpl te:ted for uranium and pH prior to discharge through

voru ng program

Sanitary wasfee from the pfant are collected in a separate sewer system for delivery to the sewage
treatment plant. Samtary sewage passes through a bar screen and comminuter, then through two
- primary settlmg tanks operated in parallel. The effluent from the primary settiing tanks passes over
1wo trickling filters operated in series; one acts as a roughing filter and the other as a polishing filter.
The water then passes through the secondary settling basins, the old chiorine contact chamber, and
the ultra-violet (UV) light disinfecting unit before going to Manhoie 175 for discharge from the site.
Chiorine is not used on a regular basis but is available if the UV system is not operating properly.
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The settled sludges and skimmings from the settling basins are placed into an anaerobic digester.

Once a year the sludge is removed from the digester and placed on sludge drying beds. The filtrate
from the sludge drying beds is returned to the system through the trickling filters. The solids are sent
to Plant 1 for analysis, then to Plant8 for incineration. The sewage treatment plant effluent is
monitored at Outfall 001A prior to combining with other plant flows at Manhole 175 for discharge
through Outfall 001.

3.3.2.3  Plant Process Water Discharges Through the Clear Well

Bl B

CRY B

".. E) = e
R ‘nP

All aqueous wastes from the process areas of the plant are eventualiy duscﬁarged from the General
Sump to Pit 5 and thence to the Clear Well. eI

Plant 1 - Water that collects in the sump in the mill area is bumped toan elevated 5,000-gallon tank.
About once a month, this tank is emptied into dumpsters for transport to the Plant 9 sump. The plant
operator sends sump water from the Plant 1 hydrauhc drum cqmpactor to the oil burner if it "looks
oily” or to Plant 8 if it "does not appear oily.” -, j )

Plant 2/3 - Waste raffinate frem the refmery is, pumped to Tank 12 for treatment, whereas all other
liquid discharges go to the refinery sump‘ Qrgames m the refinery sump are pumped to the spent
solvent storage tanks. About once a year the ‘spem solvem is filtered and transferred to the clean
solvent storage tanks. The procgss solvent ns recovered by treatment with sodium carbonate to
neutralize the acid, then centrrfuged?.o separate the water from the solids. The solvent is reac:dified
and returned to the process .The -wastewater is then sent to the Plant 2/3 sump for treatment prior
to being sent to either Tank' 1 cr 3 atvthe General Sump.

Plant 4 - Spent lnquidlj rom&hepgtassuum hydroxide scrubbers, leaks and washdown water from the
hydrogen fluorqde are‘a, and hopper wash water go to the process sump. These liquids are
neutrahzed w:th hme prnor'to being sent to the Plant 8 sump for treatment.

Plant 5 - Cuniné“ﬂi‘i_s__-and any waters that drain into floor sumps are lifted by steam ejectors into a
6,000-gallon tank. Approximately three to fourtimes a week this tank is pumped to Plant6 for

treatment.
Plant 6 - The only treatment system that is regularly used to remove oil from wastewaters is located

at this plant. Nonacidic and oily wastes from Plants 5. 6, and 9 are collected in a 40,000-gallon
receiving tank. A 6,000-gallon tank receives acidic wastes. The wastes from these tanks are blended
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in a 4,000 gallon tank and additional acid is added, if needed, to effect separation of the water and
oil. The oil is decanted into drums and sent to the Plant 9 pad for storage before disposal. The water
goes to another 4,000 gallon tank where it is neutralized with sodium hydroxide and then filtered
through a plate and frame filter before being sent to Tank 2 at the General Sump. The filter cake is
taken to Plant 8 for processing in one of the furnaces. .

Plant 8 -This plant contains several different types of furnaces that are used. tu e!ther dry siudges
prior to packaging in drums for disposal, or to oxidize sludges prior to further processmg ir other
portions of the FIMPC. Liguids received at Plant 8 from Plants 1, 4, and: 91 Buntdmg 12, the Pilot Plant;
and from the Plant8 sump are pumped into tanks for neutrahzatlon"wcih Inrpe The neutralized
slurry is filtered on vacuum filters, and the cake is drummed for-‘further prOCessmg in Plant8. The
filtrate is sent to Tanks 10 or 11 at the General Sump if the uranmm and copper values are within
prescribed limits, or returned to the Plant 8 neutrallzatnon prm'.ess lf ‘mese limits are exceeded. The
vacuum filters at Plant 8 are also used to dewater the slhrry récervgd from Tank 5 at the General
Sump. o, ’ -

Plant 9 - Oily wastes from the machining area aae transported to Plant6 for treatment. Spent
hydrofluoric acid is neutralized .with Ilme ta: pH 9. and fransported in a dumpster to Plant8 for
further treatment. Spent nitric acid from ‘thé Z'rnfoﬁecladdlng nrocess is taken to Plant 2/3 for use in
that process. This acid stream is the source of cnppgr in the raffinate waste. Floor drains that collect
non-oily wastes are pumped to.the Plant9 .n:‘_eatment sump. The treated solution is dumped to
Tank 2 at the General Sump. _*, J

Pilot Plant - The sump water from ‘thn:»area is pumped into one of two holding tanks. The contents of
these holding tanks arg_ppmped w either Plant8 or o the General Sump, depending upon the
uranium content of the solungn The Pilot Plant barium chioride treatment operations are a
potential source Qf haz.ali'&opsho; mixed waste contamination of Plant 8 and the General Sump. As a
result of screening the wastve drum contents to remove foreign matter, barium chioride salt may be
released to the-ﬂoor drains. The barium then goes to the Pilot Plant sump (usually Tank F-100),

which is pumped to,ﬁl,ant 8 or to the General Sump.

Building 12 (Maintenance Shop) - The maintenance shop generates two potentially hazardous liquid
waste streams. Spent 1,1,1-trichloroethane generated in degreasing is transported to the storage
tanks at the Pilot Plant. The paint shop also generates paint-spray booth wastewater, which is

discharged to liquid dumpst~=s and t.ansported to the Plant 8 liquid sump for processing.
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Decontamination Pad - Waste acid from the cleaning operation at this location is transported by
dumpster to the refinery because of copper concentrations in the acid that may adversely affect
operations at the General Sump. Process wastewaters are neutralized with lime and pumped ‘to the
General Sump. Precipitation falling onto the outside storage pad flows to the storm sewer system.

Tank Farm - The FMPC generates dilute hydrogen fluoride from operations in ?"f!'énttt and the Pilot
Plant. It is stored for sale in Tanks 18 and 21 and in railcars at the tank farm.- Tank.]ﬁ is rubber-lmed

B " .
K ,n wavey

Tank 18 does not direct all leakage to the Tank Farm Sump. .-;:”J.,_ - '
: '*'r

')f .

Waters collected in the Tank Farm Sump are neutralized with hme hefore bemg placed in Tank 17
adjacent to the sump. When this tank is full and the contents analyzed it is pumped to Tank 2 at the
General Sump. Spilled material and rain-water runoff that xs not co?lemed in the Tank Farm Sump
flow into the storm sewer system. There is a valved.draln hmr f’rom the sump to a storm sewer
manhole just north of the sump. Spills from Tanks“» 2 énd 3 as well as overflow from the sump
could enter this manhole. However, Tank 3 is oo:, used and Tank 1 contains anhydrous NH; that

"'t!at leaks ‘from railcars on the west tracks at the

S

would vaporize. Tank 2 is used to store KOH Po'
tank farm, as well as potential leaks on the east svdeaf the east tracks, would go to storm sewers and
not to the sump.

Laboratory - The main laboratory: generates waste solvents and spent chemical solutions that are
collected in carboys in mdwnduaj Iabmry _J;i’)orns and accumulated.in 55-galion drums outside of

the main laboratory bu:ldmg Ihe main’ “laboratory generates an estimated 4 drums of waste
quarterly. Liquid wastes pourad ihto sln'ks and drairis at the laboratory are collected in a stainless-

steel sump prior to be.;gg-mmpe&jl _ffrank 2 at the General Sump for treatment.

General Sump - The Gener-al Sump receives the liquid wastes from the processing areas of the plant,
as deg cnbed abcwe 1t conslsts of 12 tanks of various sizes used to collect, hold, neutralize, and settle
the wastewaters- T'he operation of Tanks 6, 7, and 9 has been previously discussed in Section 3.3.2.1.
Tanks 1 and 3 recew‘_e_;;he filtrate from the refinery (Plant 2/3) sump. Tank 2 collects the waters from
sumps at Planté (:Nhich received the wastes from Plant5), Plant9, the Pilot Plant, the
decontamination pad, the tank farm, and the laboratory. Tank 8 is normally empty and is used to
receive up to 50,000 gallons of diverted stormwater in case of a spill. It can also be used to receive
water from the production plants in emergencies. Tanks 10 and 11 are used to receive the filtrate
from vacuum filters at Plant8. Wastes collected in these six tanks are treated with lime, the
precipitate is allowed to settle, and the cliear liquid is decanted to Pit5. Tank 12 receives the
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raffinate from the refinery and lime is added for neutralization. The waters collected on the pad at
the General Sump are collected in Tank 4. These waters and the neutralized raffinate from Tank 12
are transferred to Tank 5 for further neutralization, if necessary. The contents of Tank 5 are then
pumbed to Plant 8.

The clear liquid sent to Pit5 overflows after further settling to the Clear W'éf} Iocated south of
abandoned Pit 3. The water from the Clear Well is pumped to Manhole 175 for. djgcharge to the river
through Outfall 001 and is monitored at the Clear Well pumphouse as Outfallomc

3.3.2.4 Storm Sewer System

"
~.

The normal surface-water flow from the site is directed to Paddy 2 Run .The storm sewer outfall
ditch originates in the northeast corner of the site and flom south to' Paddy s Run. This ditch picks
up storm-water flow from the east side of the site, ou:&lde th¢ #encg, as well as excess storm water
from the fenced portion of the plant that is released: 'through Qutfall 002.

a‘. »
- ‘o'
]

Stormwater runoff and spills outside the bunldmg& “'thl_.n the fenced area are collected by the storm

sewer system. Normal flow in the storm sgwu:;m colfected at a lift station and pumped to
Manhole 175 for discharge into the Great Mlaﬂ'II qur The lift station discharge is monitored as
Outfall 001D. During storm events when the ﬂo.w exceeds the capacity of the lift station, the excess
storm water overflows through Qutfall 002 to the stormwater ditch that flows into Paddy's Run
south of the plant. R . 4

.
et
i

and other waters from fble pro(‘esrarea As described in the ground-water Section 3.4.4.2, a 1986
study of flows in the orm.‘.’iﬁwer lndncated that 109 million gallons of ground water is entering the

storm sewer per.. yea‘r i .naIySIs of waters in the sewer attributed to ground-water infiltration
showed concemratlcns of Uwanium ranging from 0.14 to 4.06 mg/l. Background levels in the ground
water in thts at.ea are estimated to be in the range of 0.0014 to 0.038 mg/l. Similar uranium
concentrations (0-.0_:8_.,‘:0 4.19mg/l) were found in those extraneous waters in the storm sewer
identified as being p;'ocess/production related. The contamination of the storm sewer from all these
sources can later translate into contamination of the surface waters at the storm sewer discharge
points (the Great Miami River through Outfall 001 and the storm sewer outfall ditch and Paddy’'s Run

through Outfall 002).
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However, surface water samples taken in the Great Miami River show that there was no significant
impact on this stream for the parameters measured (gross alpha, gross beta, cesium 137, radium-226,
strontium-90, technetium-99, uranium-234, uranium-235, uranium-236, uranium-238, total uranium,
F, NO3-N, and Cl'). Technetium-99 was the only parameter that varied by more than a factor of 2
between the upstream and downstream samples taken in 1985, and it only varled from an average

of 1.08 pCi/l at the upstream point to an average of 4.59 pCi/l at the point farthe;t downstream

The surface-water samples from Paddy s Run reflect different results. the the fluoruﬁes nitrates,
and chlorides were not affected by the uncontrolied discharges from. the snte,the gross alpha, gross
beta, and the uranium results indicated significant increases in these ;;ar;F;eters The averages of
the gross alpha and the uranium results varied by an order- ¢r$ magmtude (10x) between the
upstream point and the point just downstream of the confluenée of Paddy s Run with the storm

sewer outfall ditch.

The storm sewer system is being upgraded by the fnstallétson of a retention pond. This pond will
receive and hold waters that currently dnscharge to F'addy s RUn through the storm sewer outfall.
These waters will be pumped for dlscharge jt.h.r‘ough 0utfaif001 to the Great Miami River. These
waters include the stormwater lift statlon overfmwand ‘tHe discharges from the storm sewers south
of First Street that tie into the dnscharge- ﬁne be‘rew the lift station. The pond will also provide

containment capacity in the event of a splll uhto the storm sewer system. The stormwater in the

retention pond will also be able tg’be returned 4o the general sump for treatment, if needed.

3.3.3 Environmental Momt’ormq Program

. l

3.3.3.1  NPDES Momtgﬁng

There are six NPDES n'fomtormg locations on site. Outfall 001 is sampled once a week at

Manhole 17& An automatrc "flow, proportional, continuous sampler is used to collect a compaosite
over a 24-hour penod The sample is refrigerated while it is being composited. The parameters
measured at thns kq_cpuon are pH, suspended solids (TSS), ammonia as nitrogen (NH3-N), oil and

grease (O&G), residual chlorine (C!,) (summer only), and nitrate as nitrogen( NO3-N).

There are four streams contributing flows to Outfall 001 that are aiso monitored as NPDES sample
points—-the sewage treatment plant (Outfall 001A), the General Sump (Outfall 001B), the Clear Well
(Outfall 001C), and the stormwater lift station (Outfall 001D). The discharge from the sewage

treatment plant is sampled at the discharge from the UV disinfecting unit. This point is designated
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Outfall 001A. Parameters measured here are pH, BODs, TSS, and fecal coliform bacteria (summer
months only).

For NPDES reporting and discharge limitations, the results of samples collected at the General Sump
and the Clear Well are combined. The General Sump sample, designated Outfall 0018, is collected
from the discharge of Tank 9. The Clear Well sample, Outfall 001C, is collected fmm the Clear Well
pump discharge. The Clear Well receives the final liquid waste disctiarge from: tbe‘process areas of
the plant. The parameters measured at these two points are total suspended solads (TSS) hexavalent
chromium (Cr+6), total chromium (Cr), iron (Fe), nickel (Ni), and copper (Qu.) After the separate
samples are analyzed, the results are added together to gnve the to:élr an{ount (expressed in

kilograms per day) of each of the parameters discharged from these Mnsources

e e

.

The discharge of the stormwater lift station is monitored- for TSS and oil and grease (O&G) for
reporting as Outfall 001D in the NPDES discharge monmon ﬂg reports

L) U LY
. "'-'.

The sixth NPDES monitoring point is the stormwater ||ftrs‘tat|on -overﬂow Outfall 002. it is sampled

s"
N, f

at the same point as the stormwater lift statuon but" nt at trmes when the |ift station is overflowing
to Paddy’s Run.

3.3.3.2 Surface-Water Monitoring

Surface-water samples are collected w;akly a:t”three poirits in the Great Miami River: one upstream
of the piant, one downstream. bf Outfall 0&1’ and the third downstream of the confluence of Paddy's
Run with the river. These samyles are 'analyzed for U, gross alpha, gross beta, fluoride (F-), NO3-N,

chioride (Cl-), and pH.,_‘{'hese sém( _parameters have historically been monitored at two of three

points in Paddy’s Run Oné pqmt is upstream of the piant site, and the other point is either just

downstream of the :'coh:fluence of the storm sewer ditch with Paddy’'s Run or at a point
approxamate&y hal’fway between this point and the Great Miami River. The sample is taken at this
latter site onry uf-there is no flow at the site just downstream of the confiuence of the two streams.

M
)

In October 1985, three additional sampling points were added in Paddy’'s Run. These points are
located just downstream of the railroad bridge, just upstream of the confluence of Paddy's Run and
the stormwater outfall ditch, and approximately halfway between the other two sampling points.

Grab samples are collected at these surface water sampling points.

w
1
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3.3.3.3 Fish Monitoring

Fish sampling was conducted at three locations on the Great Miami River in 1984 and 1985 by the
University of Cincinnati. One location is upstream of FMPC and the other is near the confluence of
Paddy’s Run and the Great Miami River. Average concentrations of uranium in 1984 ranged from
0.24 pCi/g (ash) to 0.33 pCi/g (ash), with the higher concentrations found ups‘ff'e,'.am. in 1985, the
uranium concentrations ranged from 0.09 pCi/g (ash) to 0.16 pCi/g (ash). H‘;‘&H'e.?":c}lpg_centrations in

LN e

3.3.3.4 Sediment Monitoring )

During the survey, observations were made of the sediment samplmg,proCed‘ure on Paddy‘s Run and
the outfall ditch. On June 25, 1986, 6 of the 27 sedment' statlons wa.re sampled. Although the
sample collector was unaware of the existence of a.samphnggvoqedure he did follow a sound
technique, was consistent from one station to, the nbxt, and decontammated the sampling

equipment between stations.

Sediment sampling on Paddy’s Run was conduc‘ted by 1983' 1984, and 1985 at 7, 14, and 27 stations,
respectively. It is difficult to make cornpansons among the years, since station numbers and

descriptions were not consistent from year to year-

‘e’
-"
Lren

The highest concentrations of ur,anluﬂq, . alt years were observed along the outfall ditch and at the
confiuence of the outfall dm'h and Paddﬂ; s Run. In 1983, uranium concentrations ranged from
1.7 pCi/g (dry) upstream ori Paddy s Ruh {0 910 pCi/g (dry) near the mid-point of the outfall ditch. In
1984, uranium concemratrgns r‘aaged from 2.3 pCi/g (dry) upstream on Paddy’'s Run to 296.5 pCi/g
(dry) near the conﬂu&nce'd‘t Faddy s Run and the outfall ditch. Concentrations of uranium in 1985
ranged from 0. 6pC|/g':'=ZB;y)‘ u‘bstream on Paddy's Run to 46.2 pCi/g (dry) near the confluence of
Paddy's Run and thenutfaIHltch

Technetium-99 ;Cé‘s'f"‘a};o measured at selected locations along Paddy’s Run and the outfall ditch. It is
not known how the ;election process is conducted; however, different stations were monitored for
technetium-99 in each of the 3years. Maximum technetium-89 concentrations were found along
the outfall ditch and near the confluence of Paddy’s Run and the outfall ditch. Maximum
concentrations were 17 pCi/g (dry) and 30 pCi/g (dry) in 1983 and 1984, respectively. In 1985,
technetium-99 concentrations did not exceed 6.9 pCi/g (dry).

3-41



Uranium and technetium-99 were also measured at locations upstream and downstream on the
Great Miami River. Generally, concentrations of uranium and technetium-99 in the Great Miami
River sediments were much lower than those observed in Paddy’s Run and the outfall ditch. The
maximum uranium concentration (3.1 pCi/g [dry]) was observed 50 feet downstream of FMPC in
1983. The maximum technetium-99 concentration (4.9 pCi/g [dry]) was obggwed at the same
location in 1985. Once again, it is difficult to make comparisons, since differ'.e,'{ﬁ'}jg station numbers
were used in each of the four sample years (1982 to 1985). !

3.3.4  Findings and Observations

3.3.41 Category |

None

3.34.2 Categoryll o,

1. Contaminated Recharge of Ground Water"EQmamlhated surface water in Paddy's Run and

the storm sewer outfall ditchis a sourceof-«om.ammhtion of the offsite ground water.

The 1985 Dames and Moore ground-wa‘iﬁé'r stuay identifies Paddy’s Run and the storm sewer
outfall ditch as the prlncnpal source of u:amum in offsite wells in the sand and gravel aquifer.

wa{ers- m these locations pass over recharge areas for the sand

and gravel aqu;fer uramum contammatlon is transmitted to the groundwater Additional

, 4 It is possible that PCBs have entered the environment through
surface man{ if they are present in the current or past inventory of waste oils stored behind
the hquui mcmerator A substantial inventory of waste oil druins (approximately 1000) has
been stored.;ggtdoors on an unprotected concrete pad. The chemical constituents of these
waste oils hav; not been identified and could potentially contain PCBs. More detailed data on
this problem is presented in Finding 1 in Section 4.2.2.3.

ANL is sampling the waste oils and the trough around the perimeter that contains oily waste
for PCB content.
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3. Potential _Solvent Releases. The Hazardous Substance List (HSL) contaminants,

1,1,1-trichioroethane and perchioroethylene, are not monitored in the effluents, although
they are used in large quantities throughout the plant. Significant concentrations of these
solvents could be potentially released in the wastewater without detection because no

monitoring is performed for these parameters.

The proposed Federal Facility Compliance Agreement will re: ré. mqmtormg for these
substances on a monthly basis at Outfalls 001, 001B, and 001C, Smo:e Iarge quantmes of
perchloroethylene are used in the laundry, it could be possnble for thns rnaterlal to enter the

sanitary sewer system, which is monitored at 001A. L

3.3.4.3 Category il

Sampling along Paddy's Run, institutedﬁ‘#?’at,e 1985, indicates that several ditches on the west

side of FMPC ar2 sourcesof uranlum~entermg this stream. The average total uranium

concentration in the surfacé Wate_r samples taken during 1985 is shown in Tabie 3-6. The
sample locations are. fdentmed in Pvgure 3-7. The ditches from the plant site that discharge

\.

into Paddy's Run are ‘desc Bed J "'the following paragraphs.

and is the begmnt g of the storm sewer outfall ditch. Most of the waters entering this ditch

before lt‘ reache.» thesouthwest corner of the fenced area are from areas outside the fence.
Materrafs -spﬂled just inside the fence, or south and east of the transformer pad, could also
flow into thss dj'tCh However, the storm sewer system has several catch basiins on the east side
of E Street that would pick up the majority of the runoff from inside the fence in this area.
This ditch passes under the parking lot east of the south access road where it picks up runotf
from some catch basins in the parking lot. Just east of the point where the waters from the
stormwater outfall (002) enter the ditch, there is a 16-inch-diameter steel pipe that drips water
into the ditch. According to print 22X5500P00537, this former drainage line from the General
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TABLE 3-6

AVERAGE TOTAL URANIUM CONCENTRATIONS IN
SURFACE WATER SAMPLES
FMPC - FERNALD, OHIO

‘ . Uranium
Sampie Point (pCifl)

wi1 1.57

W2 6608 . f
w3 o ]
w4 nghu "1
W5 160‘
w7 4\33.{ o
we e ABL
we 2333

w10 "~ foe., 23551

3-44



Sump and Plant 6 has been rerouted to the storm sewer outfall. Plant personnel state that the
end of the line at Plant 6 and the General Sump is plugged and buried.

Outside the southwest corner of the new Pilot Plant building, inside the fence, is a depression
that collects runoff waters and discharges to Paddy’s Run through an v8-ir:.‘ch steel pipe under
the road. Just north of the naw Pilot Plant building, adjacent to the fen‘&é} there is a broken
tile-field discharge line. Water collected in this tile-field system drainstal ﬁh,e‘dntch leading to

......

ditch Ieadmg to Paddy's Run. No pipe was observed, altho.ugh flow Was, ev‘dent on the

‘v, e rf ewia

quiescent water surface in the ditch adjacent to the west sade of the: rbad

The uncontrolied runoff ditch with the greatest potentlaf for_‘b:olluﬂng Paddy's Run is the
ditch that crosses the western fence line, just south of'the C!ear Well This ditch has a flapper-
type valve that can be closed to block the dlscharge m Padd.y s Run in the event of a spill or
other known source of contamination. Thls.duch dra ns much of the area west of A Street,
including the pit area south and east of Pits.3, 4 and 6 “Fhe drainage from the area between
Pit 5 and Pits 3 and 4 ﬂows westward i |r) a d.éprgssq:n aIbng the southern edge of Pit 5 and then

Two other ditches from the plant site el ¢ \,Paddy s Run just south and north of the railroad
trestle. These ditches run wEs‘;‘from the plant site, parallel 1o the raiiroad. The southern ditch
picks up seeps from the nprth %ace m" Pit 5 and the area between Pit 6 and the railroad. The
northern ditch gather‘s Water from'%he area used for a landfill, as well as surface drainage
outside the fence omtha northém side of the plant. Spills or contaminated runoff from the

fire training areandrth of‘tﬁe pfant flow into this ditch.

Exfiltration i in Mam Qascharge Line. The 4,200-foot-long discharge line from Outfall 001 to the
Great Mtamn. Rwer may be a source of offsite ground-water contamination. Exfiltration from

this 30~year-old line may have occurred and, if so, would contaminate the ground water.
This line is located in sand and gravel deposits that would allow any leaks to readily enter the
ground water.

Ground-water Contamination of Storm Sewers. The storm sewer system is being infiltrated by

contaminated ground water. Ground water seeping into the storm sewer system provides a

conduit for transport of uranium off the FMPCsite.
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 General Sump is dnscha;ged thnqugh

The 1986 Dames and Moore ground-water study showed that 109 million gallons per year of
ground water containing uranium at 100 to 4,000 times background levels is entering the
storm sewer in the production area of the plant. This contamination is in addition to that
normally associated with the storm sewer due to runoff from the drum storage areas during
storm events. A more detailed discussion of the ground-water contam\ﬁhtion of the storm
sewer system is presented in “Hydrogeology,” Section 3.4.4.2, Finding’i‘zl}'

Hexavalent Chromium Discharges. Hexavalent chromlumuﬁtr«ﬁ)us penodncaHy discharged by
FMPC. to the Great Miami River in amounts that exceed the NPQES pérmtt limit.

¢ I
e ete
'- s '..n",
ot
o

The Cr+6 NPDES limitation for the combined General Sub-np and Clear Well sampling points

was out of compliance 21 percent of the time- in 19853n¢ 25 percent in 1984 (NLO, 1985). This
limit is determined by adding the masg. loadmg m kslograms per day (kg/day) of Cr+6

discharged at the General Sump (samplin" 'pmﬁt 0018) to the kg/day of Cr + 6 discharged at
the Clear Well (sampimg point 001C}'_ Fhe u.mc-ts are 0.008 kg/day daily maximum and
0.004 kg/day monthly average. A réwew of 'the -data indicates that the amount of Cr + 6 in the
Clear Well effluent is usually an oraer of. ma_gmtude greater than the amount of Cr+ 6 in the

General Sump discharge. .’However smce the major portion of the water treated in the

..if 5 to the Clear Well rather than at the General Sump

discharge point, and tesu for Cr+ B'Ere not run on these discharges to Pit 5, it is not known
whether the ¢ +6 cmﬂps"from“the General Sump or from waste pit leachate that is entering
the Clear Well. .- '

Cyamde D|scha[g ’ Cyanlde ir excess of the Ohio water quality standard of 0.025 mg/l was
reportep‘ in th:e Form‘2 C analyses submitted with the NPDES Permit renewal application.

o, E‘

These cyanidé(CN-) concentrations were 0.042 mg/| at 001, 0.10 mg/i at 0018, and 0.08 mg/l at
001C. No uses of cyanides, other than as a laboratory reagent, were uncovered during the

survey.
Unrepresentative Sampling. The analytical results for insoluble materials (including TSS, O&G,

and uranium) at 001 and the uranium results at 001D and 002 are unreliable because the

samples are not truly representative of the stream being measured.

3-46




Filtered Samples. The filter at Outfall 001 removes some of the insoluble materiais before

' the sample is taken. The sample pump at Outfall 001 (the main discharge from the plant)

has a filter on the suction side to prevent particles of sand or grit from entering and
damaging the pump or the solenoid sampling valves. Although several nail holes were
punched inthe filter “in order to provide a representative sample,” the results obtained at
this location for insoluble contaminants, since May 1979 when the’ nump was installed,

nnnnnnnnnnnn

cannot be considered accurate.

.
s Y. rl'

Sampling System Configuration. The physical conflguratlon aui the sample piping at

Outfall 001 causes suspended particulates in the sa.mqp&e ta potentla!ly differ from the
discharge concentration. In addition to the inaccuracies cau's:d‘oy the filter at Outfall 001,
the configuration at the sampling system downstraam ot the pump can also introduce
errors. As shown in Figure 3-9, the contmuﬁhs ﬂow irovq the pump enters the top of a
larger-diameter pipe, which acts as a comstanf l‘nead tank When the solenoid valve is
closed, the head tank continuously, nverﬁaWs out the side offtake to waste. Since
particulate matter tends to contnnue 1 ;«Ihe dlrectlon in which it is moving, the

bdt»tbm of the head tank will tend to become

concentration of particulate matte:. "
greater than is actually presemv‘;

the’ stv‘eam being sampled. On the other hand, since
there is no flow out of the botton;.af the head tank uniess the soienoid is open, the
particulate matter tends to settle gnto the bottom of the head tank and into the line
below the offtake m,the mmple{mmamer This would have the effect of making the

ity ¢

water dehvered toxfhe sample ‘éBntainer lower in suspended particulates than the actual

wastewater.

Sample Egnts wm) Stramers The composite samples collected at sample points 001D and
002 pass thmu&f; sﬂ*émers ahead of the solenoid valves prior to entering the collection
tanks P,amculatb uranium present in these streams could be removed from the sample by
thQSe.Stralners The total suspended solids (TSS) or oil and grease (O&G) resuits of the
NPDE§ sarr)ple for these locations are not affected because they are collected as grab
samples from a continuously flowing line that does not pass through a strainer. However,

the composite samples for uranium could be affected if uranium is removed.
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3.4 Hydrogeology

3.4.1  Background Environmental information

This section presents background information on the general aspects of the FMPC ground-water
regime. The following subsections discuss regional geology and hydrogeology‘g’s’.‘they relate to the

site. sl
3.4.1.1 Geolo gt g

The FMPC lies atop an ancient river valley that has been mfulled‘ hy glacnal outwash The valley is
approximately 2 miles wide and was cut into Ordovician age Ilmestone and shale by an ancient river
during pre-Pieistocene and/or Pleistncene times. The Ilmestbneand sha1e bedrock occurs at a depth
of approximately 200 feet beneath the surface of the FMPC“'A--"'SO- 10 200-foot-thtck layer of glacial
outwash, consisting of sands and gravels, cmmedlateiy overlles the bedrock.

-----

50 feet thick in the FMPC site area. The tnll thought to *be the remnants of a glacial moraine, is
generally clayey but is knawn to contain szmu and gravel

6-‘ hat
e '!-.

. .1;.

The configuration of the infilled river valley i is .shown in Figure 3-10. (The infilied valley is known as
the “New Haven Trough.*”) A-(oncbptu,al geolog:c cross section of the New Haven Trough in the
vicinity of the FMPC is mclud‘ed as anure EXED

3.4.1.2 Hydrogeology™™, ™

ok Vs
.'A.-:“ . ¥
CEG 0 e ,”_'

Ground water oqcurs r~r.: 'au of the geologic materials described in the previous section. Of the three
geologic umzs descrzbed (bedrock glacial outwash deposits, and glacial till), only the glacial outwash
deposits constltute a major aquifer in the FMPC area. The bedrock is not considered to be a reliable
water supply beca,qs_e of its reportedly low hydraulic conductivity. The glacial till is reported to
contain perched wat‘er above the main aquifer within the glacial outwash deposits.

The glacial outwash deposits within the New Haven Trough are part of the major buried valley,
which extends from Dayton, Ohio, to about 15 miles west of Cincinnati, Ohio. The aguifer associated
with these deposits has been characterized as one of the most productive sources of ground water in

the midwestern United States. Typically, the ground water occurs at a depth of 30 to 50 feet below
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the ground surface within the trough. Individual wells within the buried vailey have reported yields
as high as 3,000 gallons per minute (gpm).

In the site vicinity, the buried valley (or sand and gravel) aquifer‘is hydraulically separated into upper
and lower units by a blue clay Iayer (see Figure 3-11). The biue clay layer is approximately 10 to
20 feet thick.

Ground-water flow within the buried valley aquifer beneath the FMPC is- thought to bngmate north
and west of the site and flow to the south and east. A depiction of the generahzed ground-water
flow is included as Figure 3-12. Flow of the perched ground water wathm the ‘till at the FMPC is
poorly understood. However, it is postulated that shallow-pe:cned water flbw along the western
site boundary is toward Paddy’'s Run. Flow is also Ilkely, but na‘c Pruwen, to occur vertically
downward from the perched ground water into the buried vafley aqur‘few

Use of the buried valley aquifer in the vicinity of 7MPC rs estlmated to be in excess of 37 million
gallons per day (mgd). Major ground-water users. are shdwn on- F:gure 3-13. In addition, most local
residences and industries use ground water for thempotable supplves

3.4.1.3 Reaional Ground-water Quality

Spieker (1968) indicates that the: lower Great. Muaml River valiey has a calcium bicarbonate type
ground water. The water vs u;ually bqrd, WIth total dissoived solids ranging between 300 and
600 mg/l.  Nitrate, pheno}s and deferg;nts were noted by Spieker (1968) as constituents
contaminating some of ther_.lm:al graund-water supplies, although the level and extent of

contamination was considered ml‘._. fr: Contammat;on was most evident where pumping had drawn
surface water mto f.he aquer Other contamination was linked tc agricultural application of
fertilizers and umpropeny constructed septic tanks.

3.4.2 Géhéfal-t}éscription of Poliution Sources/Controis

Sources of ground-water poliution at FMPC consist of various known and unknown releases of

contaminants (over time) to other media. These releases subsequently affect ground water.
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In general, the major sources of ground-water contamination at the FMPC Site can be identified as
follows:

® The production area.
® The waste pits.

® Surface water discharges from the production area through the storn“\j‘f's’gwer outfall ditch
to Paddy’s Run.

The production area is a source of contaminants because of the use: and release of chemicals and
n.' - xl"

radioactive materials in the production operations. Storage of contammated productlon materials

on porous soils, spills/accidents, and process releases of surfaca,.mfer.and arrborne contaminants
.-

have caused a build-up of pollutants in the soil and ground water 1n the productlon area. This
build-up acts as a source for continuing release of pollutantsmthe groun.d water.

The waste plts are a known burial ground for van.ﬂus haZardous and radioactive wastes since the
early 1950s. The inventory of wastes mixed in thqe pits has not "been carefully tracked and has not
been easy to accurately re-create. Enguneermg de gns USed for the construction of these pits,

trenches, and landfills do not meet the current
from this waste management area prababt :

ground-water quality.

Other sources of gmu d-waxer pollutnon are less important individually but contribute significantly

peesi.

as a group (e. g fly a's‘h:pales, rubble piles, etc).

k "-'
. RO

B [

.

3.4.3 Envr;oruhéntal Monitoring Program

.
)
L

‘ ¥
This section presents a summary of the FMPC monitoring program and the results of this program

(environmental monitoring data). The following subsections discuss
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® The ground-water monitoring program, which includes well location and construction;
sampling frequency, procedures, and monitoring parameters; and sample analysis and

quality assurance.

® The results of the monitoring program, which includes a dtscussnon of ground-water
quality for the perched and the sand-and-gravel aquifer both on and off‘ site.

3.43.1  FMPC Monitoring Program

Well Location

The ground-water monitoring program at FMPC consists of 37 onsut.e .weﬂs and 25 offsite wells, as
shown on Figures 3-14 and 3-15. The majority of these weliS‘ mommf‘the sand and gravel aquifer
and only five wells monitcr the perched aquifer wntﬁm the-gtacual il A summary of the total
monitoring system is included in Tabie 3-7, which deplcts Ihe number of wells and the associated

,‘,
Ve

aquifer monitored.

The majority of onsite wells are used for monrwung only The offsite wells are typically used for
domestic or industrial water supplies by pnvate parftte,s Initial monitoring wells (calied "test wells"

by FMPC) in the sand and gravel aquifer were‘:nstglled in 1959 and 1965 in the waste pit area. The
three onsite production wells were mstallod in 1951 in the lower sand-and- -gravel aquifer.

Additional onsite momtormg wells we ,e..mstaifed in 1984 and 1985.

Woell Construction

The site test wells mﬁalled, in 1S 959 and 1965 are constructed of steel casing of various sizes ranging
from 4to B:nches Scree‘;)'s-'a'r“e'of steel or brass construction and lengths of screen vary. Lead was
used as a seal b‘etween thé-sieel casi ng and brass screen on some wells. Construction details are not
complete for. aﬂ. af these wells. Construction logs for two wells instalied in 1951 are available, but

the iocations of bvoth vells are unknown.

The onsite production wells were constructed in 1951. Each well has an outer steel casing 38 inches
in diameter set into the biue clay, which separates the upper and lower sand-and-grave! aquifer. The
inner casing is steel, 26 inches in diameter, and extends into the lower sand-and-gravel aquifer.

Twenty-foot screens were instalied in each well.

w
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TABLE 3-7
SUMMARY OF MONITORING SYSTEM,
TOTAL GROUND-WATER MONITORING WELLS BY AQUIFER
FMPC - FERNALD, OHIO

ONSITE MONITORING WELLS G

Number of Wells Aquifer Monitored ™ - ,

5 | clacatn
17 Uppersand + gra‘v‘e‘l:’
14 Lower san,‘ﬁfz‘}?ﬁf@_\(_a R

1 Bedrock . TR

OFFSITE MONITORING WELLS

Number of Wells Aquifer Monitored

.
an, N
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The monitoring wells ins‘called in 1984 and 1985 are all constructed of 4-inch-diameter PVC. One welil
is constructed of 6-inch-diameter steel with stainless screen, Screen lengths vary from 5to 15 feetin

length. Screened intervals are sealed by a bentonite layer placed in the annulus above the screen.

Offsite wells used for monitoring are of varying construction. The rnajority of the offsite welis

K
3
(l‘u“".

. currently sampled have no construction documentation.

Sampling Frequency, Procedures, and Monitored Parameters

Table 3-8 presents a summary of the well-sampling frequencies and tﬁe chemtcal parameters
analyzed during each sampling interval. The chemical parameter: are p.resented where applicable,
in Tables 3-8a, b, and ¢. The monthly sampling by the FMPC was‘beWater treatment plant (WTP)
personnel generates data for onsite use only. This samphng, begun in 1965, is the longest

continuous sampling effort for ground water at the sita:” “"‘ """ vf’ .

personnel.  This sampling effort was begun in late 4981 |n response to the discovery by Ohio EPA of

elevated radionuclide levels in ground water in. oﬁdxe WeH's The analytical data obtained from this
sampling effort are used as part of the overa‘rl enwronmental monitoring program to assess possible

effects of FMPC operations on the local envnronment

Aoy
.,..- te

The quarterly sampling is condj.rcted quanly_by contractor personnel hired by FMPC to perform the

sampling. ES&H personnel gwe durectuon ahd assistance to the contractor. This sampling effort was
begun in 1985 as part of RCRA gfaundmater monitoring at FMPC for Waste Pit No. 4. Although only
four wells, one upgrad:eﬂt and“mree downgradient of the waste pit, are included as part of the
RCRA PartB permit. subm:t}:aL by FMPC a total of 40 wells are sampled. This program is currently
under review for posstbie expans:on to include other offsite wells. At present, however, a second
round of sampks have beew taken and two more rounds are pianned to provide four quarters of
data. These data ara intended to help characterize the chemical constituents in ground water on site
and fulfill regulatory requirements in the waste pit area.

Sampling procedures and protocol were observed during the survey effort. Collection of samples was
observed during a typical monthly sampling event performed by WTP personnel and a typical RCRA
quarterly sampling event performed by ES&H personnel. Selected groundwater sampies were also
obtained by the survey team for analysis by Argonne National Laboratories. A total of 10 wells (15,
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TABLE 3-8

SUMMARY OF MONITORING SYSTEM
SAMPLING FREQUENCY AND CHEMICAL ANALYTICAL PARAMETERS

Wells

Total
Number of
Wells

Sampling
Interval

Sampled
By(1)

Ar;’alytlcal
Pararheters

—,,~ N\

u &
ol

18, 1D, 3, 4, 5, 85, .

fa, e
~ f

(1) WTP = Water Treatment Plant personnet

ES&H =

3-61

8D, 9,10, 11, P-1, 13 Monthly WTP S‘ﬁé"l’éble 3.7a ~
P-2,P-3 ‘ ‘\, Lo
All offsite 25 Monthly ES&H .. Urambm
A‘_jf‘v'. .'-""
1S, 1D, 3, 4, 5, 8, Quarterly (as
8D, 9, 10, 11, P-1, 13 part of monthly | WTP Sea Table 370
p-2,P-3 collection) ‘ "
All on site (35) R PRI |
and 6 off site 41 Quarterly antractw See Table 3-7c¢
e
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TABLE 3-8a

MONTHLY WTP ANALYTICAL PARAMETERS(2)

pH

Fluoride

Specific conductance

Uranium

Nitrate

Alkalinity

Iron Calcium hardness e
Chioride Magnesium hardriesg:{ - 25"
Sulfate

2)Not rcported except for uranium

TABLES:Bb ™. r.
QUARTERLY WTP ANALYTICAL
PARAMETERS ..

.....

Uranium, - >} Nitrate

Grossalpha, .. [ Sulfate

Grossbeta  “.f pH
Chioride

Ry g i,
. !
w il
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TABLE 3-8¢

QUARTERLY CONTRACTOR ANALYTIAL PARAMETERS

Chioride Sulfate

iron pH ‘

Manganese Specific Conductance
Phenols TOC -
Sodium TOX ORI
Arsenic Gross 2lpha R -
Barium Gross beta e
Cadmium Radium "t
Chromium (total) Endrin , *
Chromium (hexavalent) Lindane'.
Fluoride Meth&kytmof

Lead Tuxaphen&

Mercury 24D,

Nitrate ... g 2;4,&-TP Sslvex

Selenium . 2 : *Collfd'rrr bacteria

Silver e Chlorobenzene

Nickel =}ChIorm;hbromomethame

Cyanide <l

Chioroethane

Copper . "u"‘a‘:;':‘?.w-{l:ﬁ"'"" 2-Chioroethyl vinyl ether

Zinc L BN Chloroform

Magnescum Dichlorobromomethane

cakwm Dichlorodifluoromethane
‘- Phosgﬁoms . 1,1-Dichioroethane

, Total dissolved solids

1,2-Dichioroethylene

o Total potassium

1,1-Dichloroethyiene

‘Icop

1,2-Dichioropropane

Perchioroethyierie

1,2-Dichloropropyiene

cis-1,2-Dichloroethylene

Ethylbenzene

Tributylphosphate

Methyl bromide
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TABLE 3-8¢ :
QUARTERLY CONTRACTOR ANALYTICAL PARAMETERS
PAGE TWO

Acrolein Methyichloride

Acrylonitrile trans-1,2-Dichloroethylene .,
Benzene 1,3-Dichloropropene Lg,_._-.
Bis(chioromethy!)ether 1,1,2,2-Tetrachloroethane |
Bromoform | Tetrachioroethylene .« ",
Bromodichloromethane Toluene .i o
Bromomethane 1,1,1-Trichloroethane i
Carbon tetrachloride 1,1 ,2-Trichl6§3efh§ﬁé}je- .
Chloromethane Trichloruethylene:,
1,2-Dichiorobenzene Tricjj_lgzo'fluérqmeﬁ'ane
1,3-Dichlorobenzene Vinyl.chloride..”
1,4-Bichlorobenzene [Cesium 137,

Potassium 40 . [5troritiym, 90

Tatal uranium e FRuthenium 106

Radium 226 S i Neptunium 237

Radium 228 i, | Phitonium 238

Technetium 99 "I Plutonium 239

Thorium 228"""&:.'-,’.;&,‘,‘ Plutonium 240

Thoriun}f'.f}b ‘~x

Thorigm 232" ..

. e
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1D, 3, 4, 5, 85, 8D, 10, 11, and P-1) were sampled by WTP personnel. Three wells (14S, 16D, and HKS
[Offsite Well 12]) were sampled by ES&H personriel.

The monthly sampling of onsite wells is performed by obtaining water samples from the discharge

lines of pumps dedicated to each well. Pumps have vatiable capacities ranging from t>ns of galions

L
.

per minute (gpm) to a rated 700 gem .n the production wells.

The RCRA ground-water sampling includes the older test wells and productmn wevllféui'r'istalled prior
to 1965, selected offsite wells (four), and the newer monitoring wells ms‘ca Sed m 1984 and 1985. The
survey effort observed the sampling of two of the newer PVC wells and anoﬁ;nte domestic well.

o i LR Yoo
. :.,‘.".‘-' e .

Each well has a dedicated pump, which is typically left in the weH §an1ples are obtained from the
pump discharge line at the surface after purging. Purgmg volumes are calculated based onr casing
rolumes. Samples for volatiles are obtained by using, stamtess—steel ballers in general, the RCRA
sampling program follows EPA-established protocols for cham-of-custody, field measurements, and

sample handling.

During the survey team visit, ground-water sarnpm wote ‘obtained from five wells, Wells 5 and P-1
were sampled by WTP personnel, and weﬂs }45 1GD and 12 (HKS) were sampled by ES&H personnel.
Analyses were performed by Argonne Natlonul Laboratorles (ANL). A comparison between these

results and results of the WTP Iaboratory and th_e 1985 RCRA results is included on Table 3-9.

.. 1.4 '.a

There is general agreement"between tthNL results and the 1985 RCRA parameters. However,
some radionuclides evidetit (n 14& 16{3, and 12 were not evident previously. Significantly higher
levels of gross alpha andbeta wereaiso found in wells 16D and 12 by ANL.

Sample Analysis ) :
At present, 'three sépdrate laboratories are conducting the analyses of ground-water samples for
FMPC. Table 3 TQ Summarlzes the sampling events and the associated laboratory respcnsible for

each event,

3.4.3.2  Environmental Monitoring Data

Ground-water monitoring results of FMPC, although not formally documented in the Environmental

Monitoring Report until 1983, date back to the 1960s.  Records obtained from monthiy monitoring
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TABLE 3-10

LABORATORIES RESPONSIBLE FOR ANALYSIS OF GROUND WATER

FMPC - FERNALD, OHIO
Sampling Event Sampled By Analyzed By ..

_ . —- M P T T e -_I .—*‘ - .
Monthly onsite WTP WTP (onsite)., L5
Monthly offsite ES&H Bioassay lab {onsite) "
Quarterly onsite WTP WTP/Bigassay (opsite)

P Tk
Quarterly RCRA Contractor/ES&H Contractor-Howard Labs
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data inthe test wells extend back to 1965, and consultants’ reports from as early as 1360 provide
additional data. Sampling from 1983 provides further data. A summary of the monitoring data is
provided in Appendix G. This summary presents an historical perspective on the ground-water
contamination at FMPC.

3.44  Findings and Observations

.....

3.4.4.1 Category |

None

3.44.2 Cateqoryll

degraded, and potential health risks may be mcreased :f the ground water is used as a source
of drinking water. The contaminated areas are lbcated

¢ Along the western side of the slte
® South of the site in private well’s ; .
® Possibly east and southeast of the si't‘él?;',nu,

The 1985 Dames and Mopre m,mlx ndentlfued a large area of uranium contamination in the
sand and gravel aqulfer (see anurer 9-16) The area inciuded the entire western site boundary
parallel to Paddy's Rua. amd areés south of the site. Uranium concentrations mapped in
Figure 3-16 are: shown a’c levefs above 0.001 mg/l. Background uranium concentration was
considered to be 0.00(18 mg/l

The Da’i;\'éé 'éhd Mooré study verified the occurrence of uranium at elevated levels (in fact, the
h»ghest ‘ravers found in any samplied well) in ground water in three offsite water supp'y wells
south of the sqe These wells (offsite wells 12, 15, and 17) had average 1985 ground-water
uranium concentr.nmns of 140.00, 204.27, and 31.15 pCi/l respectively. None of these wells

are currently used for potable water because of the uranium contamination.
The sources of the ground-water contamination identified by Dames and Moore included the

waste pit area and the production area. The highest contamination of uranium that occurred

in the offsite wells was attributed to the downward infiltration of contaminated surface
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water derived from Paddy's Run and the Storm Sewer Outfall Ditch into the sand and gravel
aquifer. |

Potential uranium cbntamination east and southeast of the site has been preliminarily
identified by a 1986 study by IT Corporation (see Figure 3-17). The basis for these preliminary
findings is uranium levels in groundwater samples above background condgratratnons

Contamination in Perched Ground Water. Shallow (perched) ground water wuthlh the till has

been contaminated in the following areas:

® The waste pit area.
® The production area.

® The area west and slightly south of the productioﬁ'.':a:‘reg. ) i,

possibly by metallic ions such as barium and chrommm In'fact a total of 32 parameters were
found at hlgher levels than background |n gwund Water in the three shallow wells around

and 2.19mg/l. Gross alpha and grqs beta .ranged from 43 to 1370 pCi/l and from 94 to
1,340 pCi/l, respectively.

E’Mthm the production area, a 1986 study by Dames and Moore
. \‘ id

indicates that the ground water s i€ontaminated by uranium at levels 200 to 4,000 times

Although no shallow weHs exis

background concentrat' ns Safnples were taken in the production area storm sewers that
intercept the shatlaw grou;

ater. A flow balance performed during this study estimated

that 109.4 rruﬂ;on gaﬂons per year of ground water infiltrates the storm sewers at reported
uranium ;ggcem ‘ons ‘of between 0.14 and 4.06 mg/I.

Well?ﬁizo'ﬁﬁthwes‘t of the production area and a spring west of the production area exhibit
uranium concentrdtlons in the shallow ground water above background levels. The spring,
which is south of the K-65 silos and flows into Paddy's Run, has a reported uranium
concentration of 1.88mg/l. The ground water from Well TP-20 exhibited an above-

background uranium concentration of 0.0410 mg/l in 1985, Gross beta was 77 pCi/l.
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Chemical Contamination in Sand and Gravel Aquifer. Ground water in the sand and gravel

aquifer on site is contaminated by constituents other than uranium. Historically, chiorides,
nitrates and sulfates have been detected above drinking water standards in the ground water.

For example, on May 15, 1965, use of Production Well 1 (P-1), installed in the lower sand-and-
gravel aquifer, stopped as a result of contamination. In June and July 193“0” chloride levels in
Well 1S ranged between 17 and 27 mg/l and nitrate levels ranged betweeb"E‘Q,J and 5.2 mg/l.
Significant levels of contaminants were also discovered in Welt7:: By Ma;} 1965, Well 15
ground water had a chioride level of 300 mg/l, nitrates of 500 mg/l and sujfates of 169 mg/l.

.. October 1965, Well 7 contained 1,430 mg/| of chlorigs, 4, 800 mg/l‘ ofrnltrate, and 746 mg/l of

su' fate. These levels exceed present drinking water standards arad are “far in excess of general

background levels.

Offsite Use of Contaminated Ground Water. uramum-oontammated ground water is being
used or has the potential to be used in two oﬁsc;e wélfs. .

a0 !

The shaliow well at the Knollman Farm (Offﬂa;te well 12) has an outdoor spigot which is not

,,,,,

secured and allows for unrestricted actess:..‘ here na potential for human or animal exposure
because of this condition, Addltlonaﬂy, ofﬂ;te well 15 is being used to supply process water
for a local industry. Although no Iongeh.usgd as a potabie supply, treatment of the water for
industrial purposes gener‘ates uranlum contamlnated sludges, which much be specially

disposed by the facnllty o

° P-I shows a steady increase in chloride to more than 200 mg/l by 1970. These levels slowly

decllnefd ‘but in 1984 the nitrate concentration in this well exceeded the National Primary
Drmkmg Water Standards twice. ‘

® Well P-2 shows increases in chioride concentration to greater than 250 mg/l (drinking
water standard) in 1969 and 1970. Levels declined to less than 20 mg/l by 1980.



Ll

i

e Wells 9 and 85 have also shown significant inyc'reases in contaminantssince 1965.

® TOAB well (The Old Administration Building) has shown substantial increases in
groundwater contaminants. An example of contaminant levels in mg/l is shown in the
following table:

Date Chloride Nitrate

169 8 13
4771 614 109 |
a3 763 2.0
4775 433 157;'«‘7':_:‘.‘,.‘._

Radionuclide data were not availabie in. 'the tabu?ated data for these wells. However, for

470 mg/l, respectively, and the uramum cb .ieentratfon was 13.88 pCi/l. Sulfate, nitrate, gross

;\,‘

alpha, and possibly gross beta Iéve'rs were Jall above National Primary Drinkine Water
Standards (NPDWS). E

3.4.4.3 Category Il

° The sﬁallow (percﬁed) aquifer.
o The. md"and gravel aquifer.

Although a ‘1986 study Ly Dames and Moore indicates that substantial quantities of shallow
groundwater exist in the production area, no shallow wells exist within the production area.
Therefore, the horizontal and vertical extent and flow regime of this zone remains
uncharacterized. This fack of data is significant in light of the fact that the Dames and Moore
study indicates that these waters are contaminated.
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n . . 1 f ' RN AU



The shallow groundwater regime has only been investigated in the vicinity of Waste Pit 4 by
three wells. No other wells are installed in the shallow ground water in the waste pit area.
Only one shallow well (TP-20) exists outside the waste pit area. Springs or seeps likely to be
associated with the shallow ground water have not been fully characterized or identified on

or off site.

A component of flow (which could allow for movement of contam)nants toward the east) in
the sand and gravel aquifer has been postulated by Ohio EPA s consuhant Geotrans. One

e 3 [l

known component of flow is toward the south. The computer n'todelmg effort by Geotrans
suggests that a groundwater divide may exist beneath the produc:oon area. Oniy two
monitoring wells exist in the production area, a number whvch i insufficient to provide the

data necessary 1o resolve this issue. '

e, 'T"" ‘__‘.
TerTiel
. »

Ground-water Data Base Gaps. Significant: 'data gaps have been identified in the FMPC
ground-water program which jimit the eomptete undorstandmg of the impacts of FMPC

operations on the ground-water enwronme i, ‘Fhese gaps include the following:

® The lack: a‘f a ﬁqﬂmtwe explanatlon of the radioactive potassium-40 concentrations in
ground water.m of'fslte Wells 19 and 20.

No monltonng wells exist within the production area in the shallow ground water ,and only
two exist’ m the upper sand-and-gravel aquifer. No information from wells is available
immediately southeast or east of the production area. Therefore, only extremely limited

information exists.
Twenty-five wells are monitored off site. However, only three of these wells are analyzed for

parameters other than nitrate and uranium. Parameters other than uranium and nitrate have

been identified in the groundwater in onsite wells. This lack of data in offsite wells could
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result in the failure to identify the occurrence or lack thereof of site ground-water
contaminants, Along these lines, a complete inventory of all potential offsite well users has
not been performed. Potential receptors could be missed.

Offsite Wells 19 and 20 (Figure 3-15) have reported gross beta concentratlons in groundwater
potentially in excess of the NPDWS. According to site personnel these gr.oss beta levels have
been attributed to potassium-4Q and are considered to be non-site; :elated However,
potassium-40 has been found in onsite ground water (assocuated with the waste pits). A
definitive document and/or set of data is not available to substanuate 1he site’ H finding.

'.,", P el

3444 CategorylV

1. Ground-water Sampling Program. The validity of g'.rt.ii.}ng-wé‘tébz.,contaminant data collected
at the FMPC is in question because of o '

Well construction of oider test wells. - s i
Sampling procedures, L

Well piacement,

Well security and maintenance’.‘*‘--v'.j_:---..

Analytical results from grqund-water samples taken from the old test wells (constructed in
1959 and 1965) may bo affected by‘:the well construction materials. According to the
construction detalls, some nf thes.e wglls contain brass screens and lead seals. Steel casings are
also in direct contact-wnh the grodnd water.

Sampling procedures _gsed in the monthly sampling of the production wells and older test
welis t.ave the pntentlal to further affect analytical results and generate questionable
enwronmental data’ Fhis potential arises from

Allos.f;ihg?:'_sgmple bottles to be left in the sun for hours after sample collection.
Using non:laboratory-prepared sample bottles.

Collecting “stagnant” water from improperly purged wells,

Allowing surface contamination of botties.

Lack of "hygiene” in the use of water-level measuring devices.

3-77



Sampling of Well 14S for the RCRA program resuited in the placement of a submersible pump
directly on the ground surface. This procedure has the potential to introduce surface

contamination into the well.

Wells 1S and 5 have become contaminated with oil as a result of leakage from the surface-
mounted pumps. The oil is several inches thick in Well 15. In addition, Weﬂs 1D, 4, 85 and 8D
are open to the atmosphere, a factor which could allow airborné:‘iibﬁiérquants or small
objects to enter the wells. The old test wells are also not secured _ag;'a}‘nsg tam}'b"ér.i'hg.

Upgradient Well 12 used for the RCRA sampling program in :ihe Wasf'e plt area does not
provide data on ground-water quality parameters for enher ‘the«ahallow (till) ground water or
the ground water in the sand and gravel aquifer. Well 12 w screened primarily within the
bedrock. As a result, upgradient groundwater quamy has not been established for the

','

program. & "~':';; .--,-'
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4.0 NON-MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS

4.1 Waste Management
4.1.1 General Description of Pollution Sources/Controls

This section describes the waste sources at the FMPC by category: hazardous,m.txed (hazardous and
radioactive), radioactive, and nonhazardous. The largest portion of the Waste stream9 from FMPC of

concern in this report contain potential mixed wastes. . . .-:

4.1.11 Hazardous Waste

Recovery Act (RCRA) Part B permit application is S.O»pouncis per year of out-of-date chemicals from
the main laboratory The suspected additional hazardous/mnxed waste streams will be discussed in

thre® mixed waste storage facﬂltnes (tbe KC-?‘Warehouse the Pilot Plant Warehouse, and the Piiot
Plant 10,000 galion tanks); me trgatment process (the Pilot Plant treatment operation that converts
soluble BaCl; to insoluble BaSQd)l and-ohe landfill (Pit 4).

n to the RCRA Part B permit application. Waste generation points; waste
storage, treaxmerm ‘and dlSposaI points; and waste types and quantities are included in this table.

The following pé'r‘él'g_g;aphs describe specific potential mixed waste stream from each major process
building at the FMPC site.

Plant 1 - The Sampling Plant. Water from the spray curtain in the paint booth on the drum
reconditioning line is transferred to a dumpster and hauled to the Plant8 sump for disposal as
needed. The water may contain lead-based paint, lacquer, and solvent wastes that may be

hazardous. In addition, xylene, a listed hazardous waste generated in this operation, is placed in

4-1
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S55-gallon drums and transported to either the Plant 1 pad or to Plant 8. Plant 1 has a hydraulic drum
compactor that has occasionally leaked to the compactor sump. The compactor sump water has
been sent to the oil burner if it "looked oily" or to Plant 8 if it “did not appear oily." The fluid has
not been tested for PCBs.

The Plant 1 drum reconditioning unit may be the source of a low quantity of h&"énrdous waste. The
peelable paint that lines the paint-spray booth may be lead-based or have chmyum pngments The
peelable paint is periodically removed and placed in drums for transport to either Plant 1 for storage

or Plant 8 for burning. ol .

--.d.

Plant1 has a large drum storage pad that is suspected of bemg used to ctore hazardous and

radioactive mixed waste.

contaminated with PCBs from past operations at the RMt t'aohty in Ashtabula Ohao, is located in
Plant 1. The still bottoms from that operation have been remwved and are now in storage at the

KC-2 warehouse. The still is not currently in use. :

Plant 2/3 - The Refinery. The Ref:nery wasta mcludussohds from the contmual regeneration of the

kerosene/tributyl phosphate (TBP) mixture in ﬂ\e‘ﬁolvent treatment system. Solid waste is removed
from the solvent by centrifuges oryt,he second Ievel of the plant. The solids are drummed and sent to
Plant 8 for uranium recovery. m, ad‘d*tmn. frame filters in the hot raffinate building of the refmery
complex are used annually for solvent cleamng This activity generates approximately ten drums of

solids that are sent to Plam‘ﬁ fpr-recuvery Both centnfuge and frame filter solids are suspected of

Evaporation" states "th 1.;_3‘;C03 is mtroduced in the refinery process for radium control. The

,Ess unclear but the FMPC Chemical Warehouse has more than 20 tons of

quantity of BaCO;.; us
BaCO3 in stotage ('purchased in 1979), and records indicate that the refinery withdrew 5,750 pounds
from storage m May 1986.

Plant 2/3 produces ra;f'finate that, when neutralized at the General Sump, is the third largest low-
level waste stream at FMPC. The material was subjected to the EP toxicity test and was not found to
be hazardous. Neutralized raffinate is now packaged at Plant 8 for shipment to the Nevada Test Site
(NTS), but none has been shipped to date.
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The waste oil burner and solid waste incinerator, which were deactivated in early 1986, are located
in a building outside of Plant 2/3. The waste oil burner was combusting a number of process liquid
wastes including Plant 6 wastewater system decant oil, plant oily sump water, waste solvents, and
other waste cutting oils. These and similar liquid wastes are now stored in barrels on a concrete
storage pad adjacent to the oil burner.

Plants 5, 6, and 9. Individual maintenance shops that use 1,1, ‘l-tnchlornethane primarily for
degreasing of equnpment are located in these plam.s These actwmes generate approxlmately

Plant 6. The only treatment system that is regularly used to remdve pl['frem wastewaters is located

at this plant. Nonacidic and oily wastes from Plants 5, 6, and9 are coHected blended, and separated
into water and oil fractions. The oil is decanted mtqddrums that are sent to the Plant 2/3 pad for
storage. The water is filtered through a plate ard fmme ﬁlter The Filter cake is taken to Plant 8 for
processing in one of the furnaces. ;

Plant 8 - Scrap Recovery Plant. Plant8 generatmnhd wastes from Eimco an Nliver filters and from

the box furnace, muffie furnace, oxudatlm {urna’CexNos 1 and 2, rotary kiln, and calciner. Wastes

trom the filters are packaged in 55-galion d‘mms and sent to Plant 1. The Plant 8 filters process
wastes from Plants 1, 2/3, 4, 9, the: Pllot Plant, and other buildings including those from the General
Sump that have been processed t ' cug_h rbe Plant 8 treatment tanks. The filter cake contains
uranium but may also be qontammated with hazardous materials from other processes. Similarly,
feed materials to the Plant8 fumacea'fnay contain hazardous wastes. Feed materials to all furnaces

will be tested to determme.toxlcixy

clear.

The Pilot Plant. The.‘Pilot Plant warehouse contains storage space for drums of hazardous waste and
thorium. The hazardous barium chioride waste is generated at the RMI Extrusion Plant in Ashtabula,
Ohio. These hazardous wastes are from the processing of FMPC materials, and FMPC has
contractually agreed to accept the wastes. FMPC receives shipments from RM| several times per year.

These shipments are manifested and the drums are properly marked. The drums are stacked on



pallets on a cement slab curbed on three sides. The fourth side is composed of a wooden plank that

allows a forklift to enter the slab.

The Pilot Plant contains a hazardous waste treatment system that transforms the soluble barium
chioride to the insoluble barium sulfate solid. This system was a prototype to prove the feasibility of
the process and must undergo modifications prior to its continued use. The barhm sulfate produced
from the system is packaged in 55-galion drums and sent to Plant 1 for assay.. A’ aresult of screening
the waste drum contents to remove foreign matter prior to the treattent operatton barium
chioride salt may be released to the floor drains. If this type of relqz!sé should occur, then barium
would go to the Pilot Plant sump (usually Tank F-100), which is pumped m Plant 8 or the General

Sump, depending on the uranium content of the solution.

The Pilot Plant stores liquid hazardous wastes in two 1obqb~gallon i:anks (Tanks TS and 76). The
records of tank inventory maintained at the Pilot Plant, ?dermfy these wastes as either contaminated
solvents or contaminated oil. These tanks are sampled af:er each loading for percent carbon,
hydrogen, chioride, fluoride, sulfur, phosphate, 11 T—trlchiorc»ethane, iron, sodium, and pH. The
FMPC Part B RCRA permit application |dentn‘|es thlsvlnqwd was‘te as waste 1,1,1-trichioroethane. The
FMPC hazardous waste management plan mmxtsa tl'us' material is also contaminated with PCB.
The Part B permit application indicates thlt _:_he .mamtenance shop, garage, and paint shops are the

sources of these materials. In addition, hqund-'wastes generated in the early 1980s by the National
Electric Coil Corporation (NEC) in ;.nuuswlle, Kentucky may aiso contain these contaminants.

tanks at the P’ lot Plam and-ns a waste stream described in the RCRA Part B permit application. The

paint shop also generates paint-spray booth wastewater that is discharged to liquid dumpsters and
transported to the;ﬁlgnt 8 liquid sump for processing.

The Laundry. The FMPC laundry produces a solid waste from its perchloroethylene filtering system.
Perchloroethylene is used as a dry-cleaning agent for protective garments used at FMPC. The dirty
solvent is processed through a diatomaceous earth/clay filter media to remove impurities. The spent
filter media is laden with perchioroethylene and is packaged in 55-gallon drums that are taken to

Plant 1. The laundry generates approximately one 35-galion drum per week.
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Laboratory. The .nain laboratory generates waste solvents and spent chemical solutions that are
collected in carboys in individual laboratory rooms and accumulated in 55-gallon drurns outside of
the main laboratory building. The main laboratory generates an estimated 4 drums of waste
quarterly. There were 12 drums of waste solvent stored on a grassy area directly behind the building
at the time of the survey. There are plans to construct a concrete storage p‘ad outside the main
laboratory to provide a more secure storage area for the waste solvent drums.; Thre'waste drums are

transported to Plant 8 for processing.

R ,.:\..‘

Uquud wastes poured into sinks and drains at the Iaboratory are collecmd‘-m 5 stamless-steel sump

Plant 1.

Pits 5 and 6. Rainwater that has accumulated on T.op of PlM has been pumped to Pits 5 and 6; no
testing has been performed to determine whether the Water has been contaminated by hazardous
wastes in Pit 4. ' 5

Other Solid Waste Stream FMPC generates mis Ianeous solid waste from a number of plants and
activities. These wastes are stored in centra?izdvd arevs awaiting further processing or disposition.

Any large pieces of contammated.scrap metal are sent to the scrap metal storage pile behind the

decontamination building (Buﬂdmgﬁﬂ).\ The,matenal on the pile has ¢<«tended beyond the asphalt
pad, which serves at its base ‘The pole cbmams approximately 8,000 tons of contaminated iron and
steel. Runoff from the pad gQgsnto the #tormwater system and onto the ground beyond the pad. A

Fsmetal, ceramics, machinery, and other items is not in current use.
While some of the: .' atenqi is not waste, there appear to be contaminated burnables stored on this
pad as well as mlsceﬂanoous drums The Plant 1 storage pad contains a large inventory (1,350 tons)
of contammated wap copper, motor windings stored in a pile, and runoff from this pile flows to
the stormwater system

. '.
-

4.1.1.3 Radioacti\;e Waste

The majority of the solid wastes generated at FMPC are low-level radioactive wastes (LLW). The
three largest categories of LLW are depleted magnesium fluoride (MgF,) slag, slag-leach filter cake,
and neutralized raffinate. Depleted MgF, slag produced in Plant 5 was deposited in Pits 1, 2, and 6 in
the past. It is now drummed and stored on the Plant 1 pad or packaged for delivery to NTS.
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Slag-leach filter cake produced in Plant 8 from the Eimco and Oliver filters was formerly deposited in
Pits 1, 2, and 6. Neutralized raffinate is produced in the Refinery (Plant 2/3), treated in the General
Sump, and pumped to Plant & where solids are removed by rotary vacuum filtration. The neutralized
raffinate was previously deposited in Pits3 and 5. FMPC produces approximately 48 drums of
depleted MgF, slag, 27 drums of slag-leach filter cake, and 9 drums of neutrallzed raffinate daily.
The majority of the waste is now drummed and stored on the Plant1 Mrage pad. Other
high-volume LLW streams include air pollution dust collector residues, scrap; séfts and wet filter

cakes. Table 4-2 depicts the 1986 estimated dally generatlon rate of att FMPC LLW -streams The

rl“

fr e magnesnum

and uranium in various oxidation states; magnesium fluoride; and traces b\':

The FMPC generates burnabie LLW waste streams from the processlarem 5Tﬁé‘5e wastes are composed
of decant oils from the Plant 6 wastewater treatment operatlcms, contamunatea wond, filters, and

other general wastes. Table 4-3 depicts the quantmes beumabh LLW generated

. .
' «, ."

The storage of LLW and recoverable uranium- bearmg process material is the responsibility of Plant 1.
The Plant 1 storage pad is a U-shaped cement slab heh:nd Piaht 1. The Plant 1 pad currently has an

inventory of nearly 35,000 drums scheduled fd r euemtuef fisposal. The oldes‘t drums on the pad are

approximately 10 years old. Plant 1 persbﬂnej r'

The continual increase in the number of drur‘ns'_in the past years had made adequate spacing and

mm leaking drums and drums in poor condition.

access for inspection or maintenance dlfflcult. The concrete pad is cracked and crumbled, with

vegetation growing through i i pli:nc" .';;-Runqﬁf from the pad is collected by the stormwater sewer,

but also drains to cracks and openmgs N‘I drums examined were marked with the FMPC drum
_#’

z& of gem!ratnon and uranium enrichment level. The drum mventory

drum jot numbers E ___'erm arrlvmg at Plant 1 is assayed for uranium content, but no hazardous

waste tests aré peerrmed “&s a result, it is likely that the Plant 1 pad is storing hazardous or mixed
wastes. A’ survey ‘of the pad found drums of newly-arrived spent perchioroethylene awaiting
storage, yet theré: Was no record in the computer data base of this or any perchloroethylene waste
shipments stored at the Plant 1 pad. FMPC has not inciuded the Plant 1 storage in the RCRA Part B
permit.

Approximately 2,500 other radioactive waste drums are stored at other locations throughout the

FMPC facility. These drums contain miscellaneous wastes such as contaminated gloves, glass, and
concrete. Table 4-4 identif es the location of these drums.
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‘ TABLE4-2
1986 PRODUCTION ESTIMATE OF LOW-LEVEL WASTE
FMPC - FERNALD, OHIO

Waste Stream Drums/Day
Depleted MgF;

Slag Leach Filter Cake, Enriched and Normal

Neutralized Raffinate

Dust Collector Residues, Deplated

Scrap Salts, High Fluoride SR Sy

Wet Filter Cakes (Non-oily, Non-halide)

General Sump Sludge ‘ -'-'a':',..-' .
Scrap U30g, High Fluorides s R 1.3
RMI Residues 1.0
Off-Spec UF4 et 0.7
0.7
0.44
Incinerator Ash i 0.44
Furnace Solidified Salts, Chioride: 0.19
Rockwell Cleanings and Spills ", 0.19
Dry Crushed Slag from Pot Blowout: 0.13
MgF; plus 20 Mesh (anludfi‘ig“z"rty Brill) 0.13
Unfired Reduction, Ehav:ges andMng from Liner Cave-ins 0.13
MgO & Mg Zirc%&t@iﬁnﬂ ghucible Cleanout 0.03
Nonbu rnabtg Eqntammated Trash 0.03
Metal Splﬁs andﬁnruder Ends High-impurity Metal 0.01
Contammatadﬁncks. Soil, Gravel, Ceramics 0.01
Partlally G)xnchzed Metal Oxidation Feed ‘ 0.01
Baﬂ;ﬁe@uctnon (No Derty) 0.01
Contaminpted Mg | 0.01
Solid Metal with Imbedde. Steel Other than Cores 0.006
Contaminated Non-Burnable Filter Cartridges, Asbestos, Etc. 0.006
Glass Sampie Bottles 0.004
Samples from Lab 0.003
TOTAL DRUMS PER DAY 99
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TABLE 4-3

LOVV-LEVEL WASTE ESTIMATE
CURRENT OPERATIONS
FMPC - FERNALD, OHIO .
Based on 50 weeks per year O
Waste Stream (Burnable) Rank | tYr Lbs/Yr | Lbs/Day FEIEL -, Drums/Yr

General Waste - Process Area

(33 Dumpster LosduWeek) 1| 327 | 791,000 zzso 1:5,300 27,050()
Wood 2 218 | 480,000 | -2, "Tig.goo 4,000 Units
Oils - Piant 6 Decanting 3 57 | 126,000 |-360." -.2,100 300(2)
Filters(3) 4 12 | 27,000, *mz 4,500 695(1)

(1) Based on packing rate at 6.5 ft3/drum Gt
(2) Based on packing rate at 7.0 ft3/drum .
(3) Based on 1 bag change/yr for 75 units §

*Source: Adapted from S. K. Scheel, Septemb"' 1985 b?éihinary Feasibility Report - FMPC

Contaminated Waste IncineratoY fagill

4-9



TABLE 4-4

LOCATION OF WASTE DRUMS
(GLOVES, GLASS, CONCRETE, ETC.)
FMPC - FERNALD, OHIO

l Drums Location .
In_m————d_:::

1,548 East Building o« e
B 70 Plant 5, North and South Ends .+ M

26 East Building 71 R R

152 Truck Dock RS

101 Plant 2/3 West Pad :

40 Plant 8 West Pad ..

396 Laundry and atFetice Aréu,
i 15 Pilot Plant «-, ,

£

A
-



In additicn, there are 13,211drums or cans of thorium stored in Building 65, the Pilot Plant
Warehouse, Building 64, and Building 67. Aimost 22,000 drums cbntaining recoverable quantities of

uranium are located on the Plant 1 storage pad awaiting processing.

Plant 5 generates depleted MgF; slag, wnich is the largest single waste stream 'a't"‘FMPc constituting
49 percent weight of the total waste. The waste from the MgF; pot liner re'c#de ;mu |s packaged in
drums and sent to the Plant 1 pad for storage until disposal at NTS. S

Piant S also produces scrap solids from the derby top-cropping operat:on . T‘he uramum scrap is high
in impurities but has occasionally been sent to a National Lud Corporatlon facility in Albany,
New York. The scrap depleted crops are packaged in buxes for stc:rage.r Any ‘enriched uranium derby
top-crops are returned to the refinery for uranium. recovery. " )

The solids from the cutting, milling, and treatmentv aper‘auons in Plant 6 are directed either to a
briguetting operation or to the Plant6 wastewater treatment System The briquetting operation
receives metal solids from cut-off lathes and fross.transfewnam mills, then crushes, pickles, and

4.1.1.4 Nonhazardous Waste

L
i

FMPC also produces noncontmmate& \wastss from process and nonprocess areas. These waste

streams are composed of constru;tnon matérna|s cafeterii» waste, packaging materials, and similar
burnable materials, as walf .a‘s— nonbumable rubbish assugned to the onsite sanitary landfill.

w.

o

Since 1985, FMF;E'iﬁ;ytuted a system to reduce the amuunt of LLW stored on site by offsite disposal.
To reduce the volun‘we of waste stored on site, FMPC developed a waste certification program to
inspect and test waste packages for transport to a DOE disposal ar~. at the NTS. All waste pacl:ages
shipped to NTS must meet waste acceptance criteria incli'uing limitations on external radiation,
surface contamination, free liquids, respirable particles, criticality, and absence of hazardous wastes.
NTS requires that RCRA EP toxicity tests must be performed (FMPC tests semiannually) on wastes sent
to NTS. NTS has stated it will not accept mixed wastes or hazardous wastes from FMPC. The FMPC
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TABLE 4-5

NONCONTAMIMATED BURNABLE WASTE ESTIMATE

CURRENT OPERATIONS
FMPC - FERNALD, ORIO
Based on 50 weeks per year .
Waste Stream (Burnable) Rank | vYr | Lbsyr | Lbs/Day | “F . .‘ ... Drums/Yr

[— -M. : x

Non-Process Area General Waste | 4 | g1 |135000| 386" :g 000 | 27700
(Blue Area) ' e '
Construction Materials 2 57 | 125,000 |,...500 ° -r.1.,s,§2s 2,404()
Cafeteria 'Waste 3 38 | 82,500 |-~330.7].18,350 | 3,825
Rt 2N 13

Cther Non-Process Area 4 18 40 ‘600 1&0 6.670 N/A
Packaging Materials R SR ’

(1) Based on packing rate at 6.5 ft3/drum ' -

*Source: Adapted from S. K. Scheel, September 1985 Prehmlnary Feasibility Report - FMPC
Contan:inated Waste lncmerator Facvh,zy LS

‘g
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TABLE 4-6
NONCONTAMINATED NOPIBURNABLE WASTE ESTIMATE
CURRENT OPERATIONS
FMPC - FERNALD, OHIO

Based on 50 weeks per year -

Waste Stream (Nonburnable) mMrYr | Los/yr | LbwDay | F t37Yr
(- N\ . .

Rubbish, Type “1,” currently 1 g )
assigned to Sanitary Landfill 30 86,000 264 ‘3;539 g Nl 2030

(1) Based on packing rate at 6.5 ft3/drum

*Source: Adapted from S. K. Scheel, September, 1985, Prehmbﬂary Feasublhty Report
FMPC Contaminated Waste Incinerator Fat:lity
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waste certification program is the forerunner of the Low Level Waste Packaging and Shipment
System (L.LWPSS). The LLWPSS is a system to reduce in size, dry, stabilize, and drum all FMPC LLW for
shipment to NTS. The LLWPSS would upgrade present Plant 8 equipment, add new structures and
equipment, and provide an offsite disposal alternative for waste previously deposited in the FMPC .
pits.

The majority of waste sent to NTS |s newly generated waste. By mid- 1.985 'FMPC had shipped
4,191 drums of wa:te, but only 83 boxes were used as an overpack to Irahsport old: -clrums Older
drums require more time to package and certify. .;‘ i

I ] . N y te
"‘. ot e’
. iE
‘e,
e, e
DR

Very little hazardous, radioactive, and mixed wastes were senﬂ‘?ﬁ?ﬂtg‘ o iber facilities orior o
1985. Examples of previous shipments are listed below: T
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® One shipment of radioactively contarmnated scrap rnetal sent to the Oak Ridge facility—
the scrap had an uranium concentratnon arbbve speclflcatlon and also contained asbestos.

o Two shipments of radium soumes-—one mt to USEPA's Eastern Envsronmental Radiation
Facility in Montgomery, Alabama, ahd ene sent to Beatty, Nevada.

® A limited number oﬁ§hlpmem,§ Qf xontammated process residues sent to the Maxie Fiats
facility in Kentuckv durmg the Ia& 1950s and early 1960s.

. 4
" .!

Radloactwely-contawnamg wasz
Group. This grou;l prepegg_s nuctear material shipping orders and transportation manifests, and

|pped off site is managed by the FMPC Nuclear Materials
conducts analysns of wam to determme levels of radioactivity and hazardous characteristics (e.g., EP

toxicity). The transportatmn group prepares the shipping documents and loads the wastes. Both -
groups are mvolved in waste packaging and keep copies of the forms.

4.1.2 Findings an;i Observations

4.1.2.1 Category |

None
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4.1.2.2 Cateqory ||

1. Unidentified Hazardous/Mixed Waste Streams. Operations are suspected of generating

hazardous wastes that have not been previously identified as hazardous wastes, resulting in

the improper treatment, storage, handling, or disposal of these wastes.

The environmental survey found that FMPC is generating hazardous ang: rrflxed waste streams
not previously identified. The result is that some facilities are not. pe'rmltted (a’ncI do not have
interim status) under RCRA and are operated without the COHT‘PDJ' mon,rtormg, and operating
practices normally associated with such facilities to prevent ﬁn release of hazardous
constituents. These wastes are eventually stored on the .F‘lar:‘l:l pad or are treated in Plant 8.
in either case, there is a potential for unmonitored release af hazardods substances from these
facilities. :

The FMPC RCRA Part B permit application for the mamagement of hazardous and mixed waste,
prepared by FMPC in 1986, identifies three onme sourtes of siich waste - the maintenance
shop, Plant 6, and the main laboratory Tht*kurvey fbund 32 additional waste streams and

Table 4-7.

It is suspected that FMPC mai have thFee additional storage facilities (Plant 1 pad, Plant 2/3

l- '~ J

waste oil pad and rJ'\e Planta péd?, seven additional treatmentv/incinerator fac:lmes, and

ANL is sampll _these waste streams to determine the constituents in these wastes. The

specuflc amalytlcal requlrements for each waste stream are detailed in Table 4-7.

,e‘.

2. azardogs anstltgents in LLWPSS Feed Streams. The inclusion of many of the 32 mixed

wastes streams, identified in Finding 1 above, in the planned FMPC Low-Level Waste
Processing and Shipping System (LLWPSS) may cause hazardous constituents to be improperly
released to the environments. Proposed designs for this treatment unit may not be suitable to
handle hazardous constituents. Furthermore, hazardous contaminants in these wastes make
them unsuitable for acceptance by NTS.
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' TABLE 4-7

SUSPECTED HAZARDOUS/MIXED WASTE STREAM OR ACTIVITY
FMPC - FERNALD, OHIO

Waste Stream/Activity | Suspected Problem Sampling and

Analysis Neets,
 pvs ‘ ——
Plant 1 storage pad Storage of mixed or | Identify procéssareaq
waste drums hazardous waste hazardous/thixed o
wastes-and W
determmg yf ;;cred
on pad *
Plant 1 spray booth May be a hazardous Analyze for tokicuty
wastewater 'vaste and vo{aufes,
Plant 1 waste xylene Definitely a ‘ ,Test ‘fq\n;glene
| hazardouswaste {0 ¥

.......

Plant 1 peelable paint | May be a hazardous'_'.":' ‘Anatyze for EP

waste waste “ g toxicity and

S ' ibnitability
Plant 1 drum Shot-g'seﬁ mbarrel -+ | Sample soii around
reconditioner, air blaster'i’nay have' i exhaust for lead
emissions contamed lead ’ contamination
Plant 1 drum May tie.a hazardous/ Sample siudge and
compactor, sump mixed ‘wiste and test for PCB and EP
water and siudge ... contain PCB toxicity

JPlant 2/3 centniuge }May, be a hazardous/ | Test for EP toxicity
solids ) mt;ced waste and volatiles

Plant 2/3 hqrnaf'fmate May be a hazardous/ | Test for EP toxicity
bu:ldmg, flterpres 1 mixed waste and volatiles
solids, ;& .2
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TABLE 4-7

SUSPECTED HAZARDOUS/MIXED WASTE STREAM OR ACTIVITY

FMPC - FERNALD, OHIO
PAGE TWO :
- Sampling and
Waste Stream/Activity | Suspected Problem Analysis Ne m
Plant 2/3 tank bottoms | May be a hazardous/ | Test for EP fExI‘ti'fy-i;{';,
mixed waste and volatiles-. o
Plant 2/3 neutralized | This material has | TCLP. < .. .

raffinate

been tested by EP
toxic test and is not
hazardous, but
should be tested

with proposed new.,
EPA TCLP S

procedures. ... 1.

rnixed waste

Rl ","- e
Plant 2/3 waste oil Older drum mays ., | Tést for EP toxicity
storage pad contain hatardqus " ‘," and volatiles
waste, visible Ieakers
on pad, nil.dratnmg,
rL
Plant 5 MgF; This n'taterlal has TCLP
been tested by EP
. toxic.tgst and is not
\,hazsardous, but
) «shpuld be tested
with proposed new
“}EPA TCLP
procedures.
May be a hazardous/ | EP toxicity and
va! 3 mixed waste volatiles
treatmém.,system
S Plant 6 oil decant from | May be a hazardous/ | EP toxicity and
volatiles

'ocwvater separator
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TABLE 4-7

SUSPECTED HAZARDOUS/MIXED WASTE STREAM OR ACTIVITY

FMPC - FERNALD, OHIO
PAGE THREE

Waste Stream/Activity

Plant 8 wastewater
treatment solids from:
filters

Oxidation 1 furnace
Oxidation 2 furnace
Rotary Kiin

Caiciner

Box Furnace

Drum Washer

Suspected Problem

It is suspected that
any of these facilities
could be treating
hazardous/mixed
waste

Sampling ang,
Analysis Needs:

Feed materials‘and-_:"|. i

ash will be EP toxncnty .
and volatﬁ e scan
tested".; 2

Oil Burner May have burned..
hazardous waste
Plant 9 filter solids May be a hazardous/ _"EP toxicity and
mixed waste " '.' volatiles
Pilot Plant barium Banum.chlm‘rde\may EP toxicity
chioride treatment be ré#eased 1 surdp
facility area sump upon scr&mng of
druni gpntén’gt to0
remove farelgn
matter

Pilot Plant, hazardoiss

Con’ﬁams hazardous

EP toxicity and

'hazardous/mixed
waste

waste tank (#F3)" ; "ihimte volatiles
Laundry '4 a &Defmutelya Perchioroethylene

Sump siudge is
periodically removed
and packaged in
drums

EP toxic, volatiie scan

Ntdin laboratory waste
solvent storage area

Drums stored
outdoors on grassy
area (unlabelied)

EP toxicity and
volatiles
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TABLE 4-7

SUSPECTED HAZARDOUS/MIXED WASTE STREAM OR ACTIVITY

FMPC - FERNALD, OHIO
PAGE FOUR
- Sampling and

Waste Stream/Activity | Suspected Problem Analysis Neeﬁe'r:,d

Pit 4 Known }.azardous Corings and™ " '*-‘.}{1:. _
waste in pit, barium | sampling-af . 4
detected in ground mpoumied water on
water at levels above ] surface; fnr ER R toxicity
background volatiles ™.

Pit 5 Contamination by -Refptetematwe- 3
hazardous/mixed s&xﬂpluﬁgof
waste from process:., sed'r}. ' nt and liquid
or other R §
management ... *
activities : X

Pit6 Contaminatioh: by “+.J'Representative
hazardous/mixed::, |sampling of
waste from,psocesf‘ +| sediment and liquid

Clear Well Contam?natoon by Representative
hazardous/mixed sampling of
waste:from process sedirnent and liquid

Jore otheér
P *-mgphgement
f’;;- “;?- activities
il Any remaining liquid | EP toxicity

or sludge may be
hazardous
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~ The LLWPSS depends heavily upon existing and upgraded Plant 8 facilities to process the low-

level radioactive waste to a form suitable for shipment off site. All Plant8 filters, tanks, and
combustion units that are suspected of treating hazardous waste in the past continue to do so.
Furthermore, several proposed LLWPSS process streams are suspected of con{aining
undetected hazardous waste constituents. Significant schedule delays and equipment
modification in the LLWPSS could result if Plant 8 facilities were required 'i:éi'obtain hazardous
waste incinerator permits. in addltnon, NTS waste acceptance cntena‘wq vtd not be met if

alternative disposal options for such waste. ,-;'j-.;‘ -;' -

Waste Drum Deternoratnon An inventory of old radnoactweMas‘te drums-ls stored outdoors on
the Plant 1 pad, and their deteriorating condmon mcreases th' ,po’temnal for spills and releases

to occur.

FMPC could currently ship more waste to N‘TS bdt"‘the Iack of manpower to certify that
shipments meet acceptance criteria has slqwed the process The majority of waste sent to NTS
is newly generated waste because it requ‘uemlu; tume for packaging and certification than

would reduce the potential for drum’faylure -By mid-1986, FMPC had shipped 4,191 drums of

it

waste, but only 83 boxes were used as overpack 1o transport old drums.

Lack of. a,comprehenswe hazardous/mixed waste stream characterization and tracking system

for onsite’ moyement and handling is a major cause of the uncertainty pertaining to

Ahazardous/muxed waste generation on site. FMPC rigorously analyzes waste material for

uranium content and tracks shipments through the Nuclear Materials Balance Cvstem.
However, there is no system to analyze and track hazardous or mixed wastes. For example,
there was no record of perchioroethylene waste being stored at the Plant 1 pad, although

12 drums of this waste were located during the environmental survey.
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In the past, waste has been directed to the pit area simply by sending a truck to dump the
waste. This lack of any internal manifest system that would rigidly control the disposa.l of
waste has resulted in a variety of materials being deposited in all pits despite certain attempts
to segregate waste materials to specific pits.

Lack of manifests also makes it difficult to ascertain the exact characteristics and quantities of
wastes processed and disposed at various facilities on site.

4.1.23 Category |l |

None

4.1.24 CategorylV

1. Scrap Metal Pile Runoff. Runoff from precnprt.atuoh-
the scrap pile has the potential to carry s;.rn‘ace comammatnon to the stormwater system and
drain onto the ground beyond the pad. e

-:‘..‘.
i

The material on the scrap metat”sto
extended beyond the asphalt pad whi

oy

;‘&erves as its base. The pile contains approxlmately

8,000 tons of radioactively-¢ antammate;i iron and steel.

2.  Waste Oil Burner Permif The wasf
and other ignitable hqbﬁd: Theafaculnty may be required to submit a closure plan for the unit if

il burner, shut down in early 1986, had burned waste oil

waste oil or oﬂ'tgmqput haw als are determined to be a hazardous waste. EPA is currently
ol fwjustmg as a hazardous waste.

v ~;-.u -y

studying was

3. ncontrollgg Waste 'brum Storage. The waste solvent drums (12 drums) located on the grassy
area bebmd the main laboratory did not have accumulation start-dates on their labels so it
was not possit;le to verify the length of storage at this location. Long-term storage at this
location has the potential for discharges to the surrounding soils as there are no records of
regular inspectior. of the drums in the area. There are plans to build a concrete storage pad to
provide more secure storage for these drums.

4. Onsite Waste Accumulation. The storage of solid waste may exacerbate the crowded waste

storage conditions on site. FMPC has closed its sanitary landfill and its solid waste incinerator.

v
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It is currently compacting and storing its nonputrescible solid waste. FMPC has applied to the
Ohio EPA for approval to expanii its present sanitary landfill, but Ohio has not yet acted upon
the application. FMPC is planning to acquire a large-capacity, volume-reduction unit to
supplement its capabilities.

5. Waste Drum_ Inspecticn. Drums of hazardous waste stored in the Pilot l’lant Warehouse are
not inspected weekly as is required by RCRA requirements (40 CFR 265‘..1‘241‘ lnspectnon logs
maintained in the Pilot Plant indicate inspection at 2- to 3-week mtet‘va}s or longer The drums

are in good condition, in an area that is enclosed by curbing. There was no evndence of current
leakage.

4.2 Toxic and Chemical flaterials

directly to the Tank Farm.

4.2.1.1 Toxics Managementh.;;

(PP
Qi

The majority of chemicalir"i‘;é'ad'"gi':\ thié-site are purchased through the Stores Department. Thus,

Stores has initial contmém over-tfie’ storage and use of the chemicals. A recently-installed
(approximately Ma19&$), Qmputerlzed inventory system, known as MMCS (Maintenance
Management Control’Sy;tgn'wi hl; used to track the quantities of chemicals, spare parts, and materials
in the Stores- ’Department Jthis system does not, however, track chemicals to the actual user. It
allows maters,a}s désngnated as hazardous to be so identified in the printout of the inventory.
Currently, no cori'troig exist o limit the access of employees who have not been properiy trained or
do not need the matenals in the normal course of their work from obtaining these chemicals. The
Industrial Hygiene and Safety Department prepared the list of hazardous materials identified in the
MMCS system. These substances were selected for tracking because of potential industrial hygiene
and/or environmental concerns. Material Safety Data Sheets (MSDS) are available for many of these
substances to ensure proper handling and use of appropriate protective equipment by the

employees.
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The materials stored in the Stores Department were observed to be kept in dry, secure facilities with

minimal chance of spills or accidents.

4.2.1.2 Tank Farm Facility

(AHF), anhydrous
ammonia (ANHj3), aqueous hydrofluonc acid (HF), aqueous nitric acud (HNO3), tribb‘tyl phosphate

The FMPC tank farm facility handles and stores anhydrous hydrogen flu&’r)ﬁg

operational condition. «-,

“Opérational Status

Tank No. Chemical Stored Capacity (Gallons).
1 NH3 1 ", Backup tank
2 KOH in service
3 HF R Out of service
4 AHF Out of service
5 AHF KR In service
6 AHF g In service
7 AHF e Out of service
8 AHF Out of service
9 Vapor surge tank
10 Out of service
1 in service
12 in service
13 13,000 Out of service
12,000 In service
: 12,760 In service
Kercosene 12,600 in service
Wastes 89,500 Sump tank
R HF 30,000 In service
R HNQ3 75,000 In service
21 HE 30,000 Out of service
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The tank farm has rail car and truck loading facilities to handle chemical deliveries. Under present
plant operations, deliveries include about 80,000 Ibs of AHF by rail and one tanker truck of ANH3
every 2weeks. Four tanker trucks of HNOj are delivered weekly, and one tanker truck of potassium
hydroxide (KOH) is received every few mon{hs. Since Plant 2/3 has not been in operation for some
time, there have not been any recent deliveries of TBP or kerosene. ¥

Large volumes of dilute or sperit HF are received by pipeline and dumpsters from thei nrocess plants
for storage at the tank farm. The spent acid is sampled for total U’ uramum-235 and HF before

's, ',' [ AR Y

shipment by truck from the site for commercial recovery of the acid.

The tank farm is underlain by a natural clay, and is designed to dram smt}s of .themicals to a collection

_ basin near the sump tank (Tank 17). Lime is used to neutral\ae the amd solutions in the collection

basin before being pumped to the sump tank for sto:dgeand eventually to the General Sump for
disposal. R

4213 Polychlorinated Biphenyls (PCBs) i

calendar year 1983 and 1984 P reports. "These reports discuss in-service and stored PCB items, as
well as disposal performed Wltbﬁ't 'the Jast calendar year.

e

contaminated wvth PCBs'{Cornett 1982). A sampling program was also undertakan to analyze all

open fluids (» e‘, kerpsene ’I:BP and hydraulic, cutting, and lubricating oils), and the results showed
all conrentrataons uf PCBs below regulatory limits.

.
]
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During the survey, an inspection of selected PCB capacitors in Plant5 showed that the capacitors
located in open, accessible areas were clearly marked with PCB warning signs. The capacitors located

in inaccessible areas did not have PCB signs, although they contained PCBs.

Four new capacitors containing PCBs are currently in the Stores Inventory (Hertel, 1986). The site is,
however, actively replacing capacitors containing PCBs with PCB-free capacito‘is"-.jn the plant {(e.g.,
Plant 5, new Rockwell furnaces). RN

Waste PCBs are stored in the KC-2 warehouse, where approximately 62 drums of equnpment and still
bottoms contaminated with PCBs are maintained. These drums are ina ﬁovered' warehouse with
proper diking, and no signs of leaking or spills are evident. These dfums are mspected weekly, and
there is little chance that environmental contamination could resdlt.’«.: ‘-.f‘

4.2.1.4 Magnesium S

.
\_f

The magnesium storage building handiles rnagnesnum used 'm- “the process of producing uranium
metals. Magnesuum is received at this bunldmg, repa.ckaged wito new containers, and storea prior to

4.2.1.5 Pesticides

Pesticides are not currently hglng apphed by site personnel. The site does not have personnel

personnel. An outs!de on@'actor wm be retained to perform these duties in the future.

Because snte persopbel apphed pesticides in the past, there is a small stockpile of pesticides on the

site that are. m st.nrage It is planned that most of these chemicais will be used by the outside
contractor when sUch a contract is awarded. The site does not plan to order any additional
pesticides.

The pesticides inventory is stored under lock and key in a dry, indoor area of the Maintenance Shop.
The particularly potent pesu.ides, which have been banned from use, are present in small quantities
and are kept in a locked cabinet in the secured area. Dry materials are kept off the floors to avoid
absorbing moisture, and liquid containers showed no evidence of leaking. Fast practices do not
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show evidence of releases to the environrnent. Discussions with maintenance personnel indicate
that empty drums were triple-rinsed before disposal, and paper bags and cardboard containers were
wrapped in plastic and burned at the incinerator.

4.2.1.6  Asbestos |

o~

<t

S,
,

The FMPC production buiidings were constructed largely with asbestos-cohtalw:)g materials. The

o

building exteriors are made of “transite" siding and roofing, and many mtenor surf'aees and pipes
were covered with asbestos insulation. Remodeling, replacement, and’ mamtenance of the buildings

has generated a continual stream of asbestos waste that has been dlsposed dn the site.

The procedures for removal, handling, and disposal of asbestos o'f the FMPC facility were reviewed
by the survey team with the industrial Hygiene Department and are adequate Work permits are
issued for asbestos removal projects that specify” spmai handlmg, removal, and disposal
requirements. Although disposal volumes are specr’f:ed m 1he work permit, there appear to be no
controls or checks on how much asbestos actually'gpes to the landfull

Waste Pits 1, 2, 3, 4, and 6 are prumary candvdates fGr containing radioactively-contaminated

asbestos. Asbestos disposal in Pits 4 and E hhs beet;cunﬂ rmed through survey team interviews with

the FMPC staff. For the most part, this dnsposal (Patstl and 6) was accomplished in accordance with

EPA NESHAPs regulations for douhle baggmg-of asbestos Disposal in the other pits has not been
verified but is suspected. Asbestps ma‘{eﬂalsm these pits are probably not double bagged.

»‘-

Disposal of nonraduoactnvely mntamfnated asbestos was documented to have occurred in the

sanitary landfill. Both dﬂqble—begged and bulk quantities of asbestos were placed in the landfill.
The final cover has.nat beed plgced on this sanitary iandfill.

National Emlssmn Standards for Hazardous Air Poliutants (NESHAPs) could also have occurred in the
inactive fly ash psle{Squth field and the numerous suspected construction debris locations around the
site.



4.2.2 Findings and Observations

4.2.2.1 Category|

None

4.2.2.2 Category |l

1. Potential Releases from Tank Farm. The physical condition of’ the ex:Stlng FMPC tank farm

creates a high potential for releases and spills of hazardous chemitals that may create an
offsite air quality impact.

The quantities of anhydrous hydrogen fluoride and anhydrous é'mrnoma handied and stored
at the tank farm are sufficient to pose a potentiaf’ senwsénsitq and offsite risk during a major
accidental release of these materials either durmg 1Qadmg operatnons or from failure of the
pressure tanks. The survey team estlmated Ihat al comlnuous AHF leak of only 22.6 Ibs/hr can

cause air concentrations at the site boundafy' '_f ZBmg/mS from the initial puff of vapor

released by the event. These estsmated al wmenﬁ"btnon levels are considered to be in excess
of short-term exposure limits used mgsses }

The luly 25,1985 DuPont, mvaluation neport on the existing tank farm cited numerous
problems related to the d,esngf‘;"ang m&hagement control of the facility. These fmdmgs were
critical of process design fqatures, whuch were assessed to be “primitive" "substandard"
even by design crlteha inaffect'anhe time the facility was installed. The major conclusions of

e The proces§ .esngn of transferring liquids by (nitrogen) gas overpressure rather than
pumps ns' consndéred poor practice. In addition, the design of the piping, because it is
unduly l;bmphcated leaves too many components susceptible to developing leaks.

'19_' .

Ly

L

e The horizontal pressure tanks have too many penetrations, and critical shutoff valves are
not readily accessible at the tank nozzle for isolation of leaks in the piping system.

® The practice of operating the AHF emergency transfer pumps dry for monthly tests can
cause damage to the seals and result in leaks when the pumps are needed.

.!s
N
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The survey team observed that these same conditions still exist and could therefore lead to an

increased potential for releases and spills at this location.

The tank farm has experienced a failure of the manhole cover seal on Tank 21 with the
attendant release of dilute HF. The failure was serious and symptomatic of potentlal problems
at the facility. Since this event involved a dilute HF rather than an AHF storage tank, it did not
constitute a serious offsite threat. The contents of the leaking tank werg’transferred to two
rail tanker cars currently located on a railroad spur line on an embar‘lkm:ent at the eastern side
of the facility. .:".

The AHF storage tanks have a manifold vent system for pressure xehef tothe AHF vapor surge
tank (Tank 9). 7here are two pressure-relief rupture dlSkS on' ach ‘l'ank and one on the vapor

collection system manifold that are designed to blow” ou‘t m thé e\@nt of an overpressurization
in the system. The process design also allows the AHF tanks to be manually vented by the
operator, a process which can induce a pressuna surge m the mamfold upstream of the rupture
disk. During previous manual venting operatlons a't the tank farm, the manifold line rupture
disk has, in some instances, biown out wk :the at'tendant release of HF vapors to the

atmosphere.

Jank Farm Spill Containment. The sptll‘ cnm;amment system in the tank farm has inadequate
capacity to handie a ma;csr.sglu and thus could potentially result in an overflow condition to
the storm drains and offsate Ioc«fwns e

The tank farm has aftle. i€ld
ed and pumped from the collection basin to the 89,500-galion

'E?fdrain chemical spiils to a collection basin, where collected

liquid chemicals Jate- neutrafi

sump tank (Tank1
unknown, but fhe. :

-‘v

..The fotal retention capacity of the tile field and collection basin is
rvey feam estimates that the collection basin is clearly inadequate to hold
the volume qf- a majar chemical spill at the facility. The pumps used to transfer liquids from
the cdugcuan "basin to the sump tank are located at ground level, and they may be susceptible
to failure i, thg event of a catastrophic tank failure. The tank farm rail and truck load-out
facilities are outsnde the tile field, and any spills occurring at these facilities would be
uncontained and would run off into the storm drain system.

Offsi.c PCB Disposal. Disposal of PCB wastes by offsite contractors may be causing
environmental problems, and FMPC personnei have no evidence concerning how or where

these wastes are disposed.
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FNIPC has disposed of PCBs at two sites operated by CECOS and ENSCO. However, the bills of
lading for these two disposal firms do not indicate the specific disposal facility. No manifests
were returned from the shippers that can positively identify the sites where disposal occurred.
This situation ceuld provide a potential liability for DOE in the future because the specific

disposal site is not identified. FMPC files indicate the CECOS operation |°?\5 landfill, whereas

other references show an incinerator.

Additiorially, no records are on file that show that FMPC employees »h;pected the ENSCO or
CECOS disposal facilities to ensure proper disposal. There is no documentatuon to show
‘whether these firms weie reviewed to ensure they wgrg ppproved by state and Federal
agencies or had current nermits to operate. K

Potential Releases of Asbestos. Asbestos matena?s may. be.tl'ansported otf the site by air and

surface-water media from the waste pits and t.he samtzry Iand?nll

M
Al. ‘e
- B

The lack of an engineered cover on the Wlm Plts ahd the Sanitary Landfill provides the
opportunity for asbestos-bearing waste i tenals to be exposed to the envircnment and
become a potential airborne pollutm

u- 1.. _:1

into the waste zone, pﬁtentl,ally expoémg asbestos fiber, which could then become airborne to
the atmosphere. Storm-.water t,omrol for the waste pit area consists of pumping accumulated
water to Pit 6 Md the 'Clw Well which eventually is discharged to the Miami River.
Entrainment,. af asbgstos fxbers into stormwater and process water in Pit6 couid allow
trensport of the asbestos off the FMPC Site. Uncontrolled stormwater from the pits could also
be entehngf’addy s Run

Simiiarly,.’Bé";jfagse a final cover is lacking on the Sanitary Landfill, the opportunity is provided
for release of ‘asbestos to the environment. FMPC personnel conducted limited sampling at
these locations for asbestos and confirmed the presence (106 fibers/liter) in some samples.

Additional sampling is being performed by ANL as part of the survey effort.
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4.2.2.3 (Categorylll

1. PCB Testing of Waste Qils. Release of PCBs to the soil, surface water, and/or ground water may
have already occurred or could occur in the future if the waste oils in storage at the liquid

incinerator are found to contain PCBs.

incinerator. These drums, approximately 1,000 in number, have not been tesied for PCBs.
They are stored on an open pad with several observed and potennal leakmg drums. The
surrounding runoff control trough contains oils and cily sludges V:(K:Ch are evidence of past
releases. Should any of these drums contain PCBs ther.é,.is- a: potentnat that they would be
released from leaking drums to the soil, surface water, and/or gfpund water.

"',:l‘:’\

v
lu'

Sampling of several of these containers is bemg andeftakeq by ANL as part of the survey
effort. v

4.2.2.4 Cateqgory IV

1. Identification of PCB Equipment. ‘P{,’B equrpment in service at FMPC may not be adequately
identified; thus, potential spills, fires, arsd.act;ndents cannot be properly handied.

The FMPC facility doea not Hayé.«.an atcurate inventory of PCB equipment in service. Past
inventory records are: suspe;i based -6n a recent estimate of 2,100 PCB capacitors. The lack of a
complete mvemory seve.r’eiiy hmders maintenance, fire response, and disposal estimates.

Estimates ofPCB equipment in use at the site were included in the annual PCB reports for 1983

AN L L1 R

and 1984 but theisma'l quantities contained in those reports were contradicted by a more
recent qﬁ‘tumate that mdncates the following much larger totals (Boback, 1986):

ComactorsSerice | Notes
Large 2,000 >1.36 kilograms liquid
Small 100 < 1.36 kilograms liquid (not regulated)
Total 2,100
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Currently, these figures are only rough estimates; no detailed listing of the location, size, and
type of equipment could be located during the survey to support this estimate. Thus,
determining the equipment containing PCBs during the survey was difficult.

Several capacitors in Plant 5 were observed to be unmarked for PCBs, al%ugh maintenance

personnel remembered PCB signs previously posted at these locationg... N’p Vexplanatlon was
provided as to why these capacitors were no longer marked as PCBs Leaks -and routine

maintenance of these capacitors may not be properly handled 1fwarn|ng SJgns are not posted.

‘ ~,..r‘,,
l -‘ ‘i"

PCB_Equipment Replacements. Several PCB capacitors’ xaré m the ‘Stores Department as
replacements or spares. In other areas of the plam PCB ca{..acitbrs are being replaced with

non-PCB models. Continued storage of these PCB" upacntors h:ay cause problems due to

deterioration of the metal bodies and potential Ie'akr'

Tank Farm Operating Procggures A pozentlal release of used chemicals to the storm water
drains may occur in the ~tank fq,rm area "because of inadequate procedures relating to how
these materials are stured o

collectlon syste Tiwere is no standard operating procedure directing that these types of
contamers ba stored' wnthm the "break line”, and continued storage in this manner could lead
toan uncoﬂtamed spill.

The tank farm ‘tile field does not collect spills in the entire storage area of the facility. There is
a "break line" on the site outside of which any chemical spills would be uncontained and
would run off into the storm drain system, rather than be directed to the collection basin.
Two dumpsters filled with acid wastes from the process plants were situated outside the
"break line." In addition, an empty tanker truck available for emergency storage, as well as

the two railroad tankers in use for the temporary storage of the dilute HF from Tank 21, were
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located outside the “break line." The location of liquid storage containers outside the tile
field "break line" is recognized by facility personnel to be contrary to good management
préctice. No standafd operating procedure is in place to govern the placement of temporary
storage tanks or dumpsters within the tile field area, nor is the "break line" clearly delineated

at the facility. ‘
5. Release of HF Vapors at Tank Farm. HF vapors are being released in.ﬁn"éf[&;é‘uantities from an

out-of-service AHF tank at the FMPC tank farm. R

During the environmental survey an uncontrolied, small, contmuoqs release of vapor was
observed in the vicinity of a flange on the discharge nozzle pf‘!‘ank 4 Th.-s‘. tank is used to store

AHF, but it is presently out of service. The location of the Ieak mpeaced to be from the flange
upstream of the tank's discharge vaive, which woufd account for the inability to isolate and
repair the problem. The observed, released HP vapo:s..are llkely from residual AHF in the
bottom of the tank and/or sludge in the tank and discharge nozzle

4.3 Direct Radiation

Direct external radiation is defined as exbbsure tovgamma photons, x-rays, and beta particles coming
from radioactive material outside the body. Tht; does not include radiation from ingested or inhaled
radioactivity. The effects of radmactwe partu:les in the soil, water, or air have been previously
described under the appropnaﬁe me :g m Settvon 3.0 of this report.

K3 " .

4.3.1 Background Envuro.mgental lrifonnatlon

According to Oakle" (1972}‘ the total external dose rate to an individual in the Cincinnati area was

estimated to be 66 '5 mﬂhrem/year This includes 36.3 millirem/year from cosmic rays (excluding the
neutron component) and '30 2 millirem/year from terrestrial sources. The total compares relatively
well with the FMPf estimates of background external exposure. The background external dose rate
in 1985, accordmgto Aas, et al. (1986), was estimated to be 78 millirem/year. The aerial radiological
survey for FMPC, conducted in April 1985, measured typical background external exposures of
9 microR/hour, or 78.8 mR/year. One roentgen (R) is equivalent to one rem, if a quality factor of one
is assumed. It should be noted that Oakley (1972) also estimated an exposure of 18 millirem/year
from internal emitters. This was excluded from the total, since FMPC measurements were for

external exposure only.
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4.3.2 General Description of Pollution Sources/Controls

There are several major identifiable sources of direct radiation on the FMPC site, including the
uranium feed materials and metal inventories, the K-65 silos, thorium storage, and various scrap and

rubble piles. These sources are described in more detail in the following paragraphs.

<N
,

4.3.2.1 Uranium Feed Materials o

The in-process uranium feed materials, uranium scrap, and fumshed .metal anentones scattered
throughout the production area contribute to the direct radnat:on on the“slte Feed materials are
primarily found in the Pilot Plant, Plants 2/3, and Plant 4. Uranwm metals and scrap materials are
heavily concentrated in Plants 5, 6, 8, and 9. ’

4.3.2.2 Silos 3 and 4 (Cold Metal Oxide Silos)

Silo 3 is used to store dewatered, calcined raffmote Wastg Thl&Waste was generated from 1952 to
1959 when the FMPC refmery was processmg ore cbncentraies It contains oxides of the metals that

uranium (0.72 percent uranium-235) and 'traces of radlum not removed in the concentrate process. A
breakdown of the contents of Silo 3 is provnded lh Table 4-8. Based on the waste and its volume, the

silo is not a significant source of radon or gamma radlatlon Gross measurements of radnoactnvuty in

The silos were constr _,od on-grade with floors of 4-inch-thick reinforced concrete. The walls are

8-inch-thick, pre- ahd pomstressed concrete with 3/4-inch gunite coating on the exterior. The
domed rooh are.&-mch thick reinforced concrete. Each silo has a total capacity of 13,900 cubic feet.
Silo3isfilled to cap_ggty.

4.3.2.3 K-65Silos
Silos 1 and 2 contain refinery residues (K-65) that resulted from the processing of pitchblende ores

from South Africa. The K-65 material is a radioactive solid residue resulting from the acid digestion

of pitchblende. Itis insoluble in nitric acid and consists mnstly of siliceous matter. The radioactivity
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TABLE 4-8

CONTENTS OF FMPC SILOS

(METRIC TONS)

FMPC - FERNALD, OHIO

Constituent

Ag

9

Silo1&2

0.176

Al

77.

As

<2.64

Au

0.44

B

1.32

Ba

6.16

b
o] BN v
[, 0.7,

L

Be < | NeData,

Bi

'*ij_oata

Ca

32,

l "144.18

Cd

‘e

cl

o

Co

8.81

Cr

1.76

8.81

225.52

No Data

229.52

17.27

2.1

61.6

133.90

19.8

22.90

448.8

8.81

683.62
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TABLE 4-8

CONTENTS OF FMPC SILOS

(METRIC TONS)

FMPC - FERNALD, OHIO

PAGE TWO

Constituent

Sb

Silo1&2

Silo 3

i-..

<0.53 "

Se

No Data .+ :

S [ 3

$i0,

461.62. " w3

“e

Sn

SO4

Ti

Zn

Zr

Rare Earths:

2
-+

0.07 <0.07
0.35 0.28
0.05 0.14

Source: Advanced Sciences, 1986
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of the material is caused by the presence of radium. The K-65 silos also contain other insoluble

‘metallic compounds. - : 1
An estimate of the materiais stored in Silos 1 and 2 is provided in Table ¢-8.

The silos were constructed on-grade with fioors of 4-inch concrete over an sktr';ch layer of gravel
containing an underdrain system of 2-inch siotted pipe draining to a coliaction tank Below the
gravel is a 2-inch layer of asphaltic concrete underlain by 18 inches of compacted li'npervnous clay.
The walls are 18 inches thick pre- and post-stressed concrete with a 3/4 mch gumte coating on the

u.‘ .' e emie
-

exterior. The domed roofs are 4-inch-thick reinforced concrete.

Lve
te

In 1964 the walls of the silos were covered with an earthen embankr‘nent to provide long-term

protection and support and to minimize gamma radiation !eVels in thg area of the silos. in 1979 all

tank openings were sealed with gaskets; however, som¢' radon-stdl mlgrates to the outside.

4.3.24 Thori{um

The FMPC :s‘ the,natnonal repository for thorium. The term thorium, as used here, refers to a variety
of materials contathlng thorium-232 and its daughter radionuclides. These materials are highly
radioactive and can pose a hazard from both direct external radiation and internal exposures. About
1,000 metric tons (2.4 million pounds) of thorium materials are stored on site. Table 4-9 presents a
summary of the inventory of these materials.
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TABLE 4-9

FMPC THORIUM INVENTORY
FMPC - FERNALD, OHIO

Metric Tons Locatign
ThO; Dense 4.3 Bldg. 67, Bidg. 72,
ThO; Sol Gel 25.9 Bldg.67 o
Thorium Nitrate 8.8 Pilot Plant Tark #2
Misc. Scrap & Lab Samples 4 Pilot Plarrt.Lab o
Impure Thoria Gel 338.3 Pilot Plant W?eﬁquse
Thorium Oxides in Plant 8 Silo 174.6 Plam‘85ﬂ0
Thorium Oxalate Cake 1.2 | Bldg. 67,£ldg 72
Thorium Nitrate Crystals 1.2 deq 67 i, o
impure Thoria Feed 321.77:1 Bldge 65
Offsite Thorium Hydroxide "{.Bldg. 67
Offsite Thorium Oxides .| Bldg? 67, Bidg. 72
Thorium Nitrate Solution ) |+Hidg. 67
ThF, g~ ] Bldg. 67
Metal West Bldg. 65, Bldg. 72, Bldg. 67
Clad Metal West Bldg. 65
Alloyed Metal West Bidc. 65, Bidg. 67, Bldg. 72

Material Held for Hmoncal Phtﬂeses

Bidg. 67, West Bldg. 65

Migh Grade Residues (>30% Th)

Lj‘ 41 .-,
3

Bldg. 67, West Bidg. 65

Low Grade Residues (<30% T‘h)

-
Pt}

Bidg. 72

TOTAL

1057.5
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The materials are stored in a variety of containers including a silo, bins, tanks, 5%-galion drums, and
"cans.” The structural stability of the storage systems and containers varies from good to very poor.

The site operators have recognized that present storage practices could re!present significant
environmental hazards. A thorium task force, made up of managers and techm}cal personnel, has
been established to evaluate these hazards and evaluate alternative handlmgopt\ons In addition,
the site has p’ . formed and is performing engineering evaluations of the Ptan'c 8 «.llos and bins.

4.3.2.5 Scrap Piles

The scrap piles contain a variety of contaminated scrap matenafs,,mc'rud“ng ferrous scrap metal
(5,000 tons), copper (1,500 tons), and wood (1,000 tons). The scrap ls stored outdoors primarily in
two iocations. The metallic scrap is contaminated wnh uramnm and other radionuclides, which

contribute to the direct external exposures. i N

Plans are being made for the removal of this scrap ~1'he me‘m scrap will be shredded and packaged
for recycling or for offsite disposal. The w:xpd W!" be iprepared and transferred to Oak Ridge,
Tennessee, for incineration. These mgasures a'ppear adequate to eliminate the potential
environmental risk posed by the scrap storage bdes.

€, 2.
ERERS

4326  Rubble Piles, Abande ed ¢ Burial Sites

in several lucations throughouxthe FM‘PC there are rubble piles and abandoned drums that may be
sources of offsite rontammatlom :m;ae of the rubble piles emit radiation.

433 Envnronmentafu'onn‘éﬁng Prog;

As duscussed iﬁ Sefbon 4.3.1, the normal or background levels of external radiation at FMPC are
about 80 mllhremlye.ar (9 microrem/hour). The FMPC staff and others measure external radiation
levels on and near the site as follows:

e Eleven continuously operated thermoluminescent dosimeter (TLD) stations vield quarterly
data.

® Measurements are made with a pressurized ion chamber at the 11 TLD stations.

® EG&G performed aerial surveysin 1978 and 1985.
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Results of these measurements are generally consistent. The two aerial surveys yielded similar results

and confirmed the results of the TLD measurements.

The TLD system is the primary method for measuring offsite direct radiation, and the results are
reported in the Annual Environmental Monitoring Report. The other l’ne.awremer ts have
supplemented this program ahd have gerierally confirmed the TLD results.

direct radiation. The TLDs, supplied by Teledyne Isotopes, lnc are of' an approprlate type for

environmental monitoring. Additional stations, especially nearm K:SS sulas.(*he most important
source of direct radiation), near the residence southwest of the 9![0&. aﬂd #t a background station

The data reported in the 1985 Annual Envuronmentat Monmﬁmng Report indicated a quarterly direct
exposure rate ranked from 8.24to 19.10 mucrorem/hour On an average annual basis, the rates
ranged from 94to 148 millirem/year. The hnghest measuréd direct exposure rate at an offsite
residence was 103 millirem/year and, at a fenoe—postiocattan, 148 millirem/year.

4.3.4 Findings and Observations

4.3.4.1 Category |

None

4.3.42 Categoryil

OHSIt - T

radia‘ii&fg-te'\:t"é?ls on and near the site being higher than normal (referred to as background).

Radioactive materials stored at FIMPC resuit in external

DA
N

The sources of these higher-than-backaround levels, in approximate order of importance, are

K-65 silos.
Thorium-bearing materials stored on site.

Previously released and dispersed radioactive materials.

Other stored material (scrap, rubble, abandoned drums, burial sites).
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Based on the measurements made by FMPC personnel, it is estimated that the highest offsite
exposure at a nearby residence is about 12 microrem/hour. This means that the FMPC is
contributing about 3 microrem/hour or 26 millirem/year. Assuming a conservative residential
shielding factor of 0.7 (USNRC, 1977), a person living at this resudence would receive an
external exposure of 18 millirem/year above normal background. Assumqng a backgrnund
external dose rate of 78 millirems/year (Aas, et al, 1986), this expoﬂlre wyuld represant an
additional burden of approximately 23 percent above background.ievetg in the ar.ea of FMPC.
2. K-65 Exposure Levels. There is an increased potential for unneCefsary human exposure to
direct radiation at the K-65 silos because the area is not pasted wvth i'ngh radiation hazard”

signs.

500 microrem/hour. The public can gain aceess tléi'thlﬁ pomt A construction worker was
observed durmg the survey, sut‘tmg on a bulldazer near this pomt waltmg for a gate to be

4.34.3 Category llI

None

4.3.4.4 Cateqory ly-'

None

Vo
© Les .

4.4  Quality Assurance
This section of the report reviews the procedures for the collection and analysis of environmental
data with particular concern focused on the ability to identify the quality of the data. Quality
assurance is discussed by technical area (i.e., air, radiation, hydrogeoiogy, etc.). Two components of

quality assurance are discussed in this section: field sampling/monitoring and laboratory analysis.



4.4.1 General Description of Data Handling Procedures
4.4.1.1  Surface Water

Sampling for NPDES, process wastewater, and stormwater were conducted with generally
acceptabie sampling techniques at the FMPC facility. Chain-of-custody procedm'Es were being used
by the samplers during the survey. Because this program had just recently- .:een lmtlated however,
there was insufficient time to determine its effectiveness. . -

Sediment sampling of Paddy's Run was observed on the site dunng the survey and it was conducted
in accordance to the written procedures. The site nersonnel wha coliected the samples appeared to
be well trained. T

Analytical work associated with wastewater treatmem’ aperatiaps is conducted by the Water
Treatment Laboratory, NPDES samples are analyzed at the B»oassay Laboratory, and process sumps
are analyzed at the Analytical Laboratory. Tbe quahty assmance program observed at these
laboratories is summarized in Section 4.4.1. 6 Laboratbcy Am{ysns

4.4.1.2 Ground Water

records are not available, and wrlttqn

rac.edures are not kept in a sampling manual. Chain-of-
custody procedures are followed " ¥

minimal and were not cOnsulted during the observation of the sampling. No field logs were

mamtamed 'to c.e«;érd sample identification numbers and site conditions. Chain-of-custody forms are -
not routinely emplo'yed

Ground-water samples are analyzed in the Water Treatment and Bioassay Laboratories on the site.
The RCRA samples are sent to Howard Laboratory, an offsite contractor. Howard Laboratory has a
written quality assurance program. FMPC sends spikes and references to Howard for comparison of
results but does not perform any formal QA checks or audits of the Howard Laboratory.
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The quality assurance ohservations for the Water Treatment and Bioassay laboratories are
summarized in Section 4.4.1.6, Laboratory Analysis.

4413 Air

The sample collection of the boundary air stations is governed by a written':,ﬁgocedure, and the
technician observed during the survey had received verbal training. No chait;iéf':;':@;gdy forms were
used for the boundary air station samples. e

RN EIORN
S
LN
<, ‘. e e
K
o' rf

Procedures for conditioning and weighing the filters for the boundary' acr?tatnons are not written,
and the training has been by word of mouth. . A

The boundary air station particulate sampies are analyzed mthe Bnoashy Laboratory, and pertinent
quality assurance observations for this laboratory afe cont;amed m Section 4.4.1.6, Laboratory -

Analysis.

4.4.1.4 Soil/Vegetation/Milk

.conduct analyses of vegetation, soil, and milk

‘i
o

samples. EAL Corporation has an extensive quah'ty assurance program for its laboratory operations.

Several offsite analytical laboratories am uxed

Copies of the Oak Ridge Nataona['taboratory (ORNL) and Northern Kentucky Environmental quality
assurance manuals were not avantabh an slte"For review. Chain-of-custody forms do not appear to
be routinely used for offsnte faboratory sarrfples Quality assurance for offsite laboratories consists of
occasional analysis of spvkes an.d -'weferentes There is no formal QA program to check or audit these
laboratories.

The Bioassay Laboratmy,jsoordmates all the analytical work (on and off site) for soil, vegetation, and
milk samples, and the qu-ahty assurance program for the Bioassay Laboratory is presented in
Section 4.4.1; G, Labbratory Analysis.

»

4415 Direct Radiation

The thermoluminescent dosimeters (TLD) constitute the direct radiation monitoring program at the
FMPC site. The procedures observed for coliection of these devices were in accordance with
acceptable methods.



The TLDs are analyzed in the Bioassay Laboratory and the radon and thoron samples are sent off site.

Observations for the Bioassay Laboratory are detailed in Section 4.4.1.6, Laboratory Analysis.

4.4.1.6 Laboratory Analysis

There are three onsite laboratories at FMPC that perform analysis of environrﬁghtal samples. The
Water Treatment Laboratory is respornisible for sampling at the General Sump,“C[e,erWell Waste Pits,
and storm drains to determine if the effluent streams have been treated Sufftcuently pnor to release
to the environment. This sampling program is designed to assist tn «Dpf.lmally operatmg FMPC's

water and wastewater treatment facilities. The Bioassay Labora'tdryr 's responsnble for all

environmental compliance samples (i.e., air, surface water, ground wmr, and wll sampling). Where
regulatory standards must be met, the Bioassay Laboratory rs ces.pons'ble for analyzing and
reporting results against these standards. The Bioassay LabOnatqry also nerforms the analytical work
for all TLDs on the site. Contract work to offsite ana!ytrcai iaboratones for specialized analyses, such
as low-level radiation, vegetation, and milk samples, are coordmated through the Bioassay
Laboratory. The Analytical Laboratory performs the analysr.fr ‘of wastewaters from each of the
process buildiings, which indicates whether the wamw terSahave been sufficiently pretreated prior

to release to the General Sump.

The Analytical Laboratory Quality Assurance Semon (ALQA) has the lead responsibility for quality
assurance for all three laboratones,'_._Quallty assurance procedures are observed by each of the onsite
laboratories to varying degrns bewause eath laboratory falls under a different management
organization. Spikes, spllts,(recyc,le) and standards are sent to the other onsite iaboratories by the

Analyttcal Laboratory, and ‘the.~result&,_-.,are tabulated on a quarterly basis and reported back to the

considered by ALQAthrough participation in a trace metals program offered by Analytical Products
Group (APG)

ALQA reports the ra;ults of the quality control program through severai documents. A bimonthly
quality control report is prepared for each of the three environmental laboratories, citing the
number of samples submitted, type of sampies, and the estimate of bias (Russell, 1986). Both control
and recycle (duplicate) samples are evaluated. A quarferly report is prepared for each laboratory
group summarizing the number of quality assurance samples that have been anaiyzed for each
sample type (ALQA, 1986a). Controls, recycle, and reference sampies are included in this report.

PERPTN
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Periodically, ALQA issues a report showing the total number of QA samples that fall outside the
control limits (ALQA, 1986b). This document is being expanded to report the reason for out-of-
control results and the corrective action taken. "

ALQA has initiated a program to update all the analytical procedures used on the FMPC site and
standardize their format. The format has been approved and several example ﬁrocedures have been
completed, but the effort has not been fully implemented.

The Water Treatment Laboratory maintains legible laboratory notebobks hag equlpment calibrated
on schedule, runs standard reference curves on & daily basis, and uses tha mpnufacturer s laboratory
procedures for analytical instrumentation operations. Trammg ,re.cords *for the analysts and
approved analytical procedures for that laboratory were not avallab

The Bioassay Laboratory maintains legible laboratory .noteboqks, but some information is recorded
on loose scrans of paper. Spikes, splits, and refermce sarﬂples are run in the laboratory, and the
analytical equipment is calibrated on a pre-set_ schedule Some laboratory procedures are written
and approved, but variations to these procedure& ar& oftenn‘nade in practice. Training records for
the analysts couid not be found. :

" f

The Analytical Laboratory uses laboratory no‘tebooks for analysts and completes analysis of spikes,

splits, and reference standards ona routine basls Equnpment calibration records are well organized
in the analiytical laboratories w.snte .'.z_‘l’rammg- records that show academic degrees and instrument
courses are kept by superv;sors ertteﬁ }aboratory procedures are incomplete, but those that do
exist are readily available’ un t_be«dabo&’atory bench for the analyst. A standard format for analytical

procedures has been racm'gmé But rot fully implemented. Data recording and manipulations

are regularly checkuf andfapproved by the supervisor. Laboratory records for analytical results are
ke

kmg of samples through the system can be easily performed.

well organized so that.-

4.4.2  Findings and Observations

e e
‘d

4421 Categoryl

None



4.4.2.2 Category |

1. Environmental Sampling. The consistency and accuracy of environmental monitoring data
may be inadequate because there are no formal sampling and analysis quality assurance
practices and procedures.

There is no QA plan addressing the collection of environmental sau\pJ ;,,at the FMPC site.
Thus, a number of documentation, training, and data-checkmg prpbl-ems are" ewdent in the
monitoring program. Field logbooks and/or sample sheets ate .not r(w.tmely and uniformly
used on the site to record field observations during sampllng (i. e wea;her condmons, sample

numbers, samplmg Iocatlons, and deviations from procAdurqsL Thts sondition can lead to

exist. Trammg of samplers is verbal, with no record’ of who pm’f-prmed the training, when it

was completed, and whether refresher sessions Have been held No observations were made
during the survey to indicate any checking by'superwsbrs of data entry or computations made
by the sampling technicians. )

Sampling procedures were lncomplet.e‘.’:mx dated *and/or not signed and approved. There
was no sampling rnanual that con}:ame aﬂ the procedures, identified specific sampling
locations, and specified sampling frequency "in one case, the procedure for sampling the
boundary air stations was r)ot included i in, the loose-leaf notebook that served as the reference

copy of procedures Iocate,d i me techmcsan s office. Ground-water monitoring is conducted

both correctly and tncorrectly on- t’h'e FMPC site. Ground-water samples taken for RCRA

Other ground-water

Wltthf a iampllng manual, formal training, and a quality assurance program, FMPC staff

cannot vehfy that samples were collected according to procedures, were collected at the
proper locatcon or were properly handled and preserved. Effects of weather, variations from
sampling procedures, and production operation cyclies cannot be assessed in interpreting the
data because field logbooks are not uniformly maintained.

2 Laboratory Analysis_of Environmental Data. The quality of the laboratecry analysis of
environmental samples from FMPC cannot be assessed because of the lack of a formal and



approved quality assurance (QA) program. incomplete and outdated laboratory procedures
and protocols also add to the uncertainty about the consistency and comparability of
laboratory data.

A formal QA program for those FMPC laboratories involved with environmental data analysis
does not exist. Elements of quality assurance are evident in each of the Iabﬁpratories to varying
degrees, but no written manual has been prepared or approved- T‘besé Iaboratones do
perform calibrations of instruments, run standardized referenca samples and complete
maintenance on instruments. Without a QA manual, however, there ks little standardization

». ‘p' LR AP

between laboratories, and documentation of training is mmumal

. o e
‘:'.l,l‘ 4_:‘._ LT v
‘1.1,,.

The site contractor has a quality assurance program, for prcduc:tnoh efforts, but these policies

i
‘e
T

have not been extended to the laboratories. The baborattmes have a separate quality
assurance program, but QA plans have not. 'bebn deveioped and no audits have been

conducted.

......

contractors. At times, performance tests have been specified by FMPC on reference samples,
Because the FMPC laboratorles do not have a formal QA program, there is no pomt of

quality assurance prdgram, that |s "ceptable QA plans for several offsite laboratories were
reviewed and found-tmbe comprehenswe but QA plans for all the offsite laboratories were

The Analyttcal Laba?atory has the most complete set of analytical procedures, and copies of

thesé pmcedures are readily available to the analysts at their laboratory benches. But even
these procod'l:gres have been acknowledged by site personnel to be incomplete. Procedures in
the Water T‘reatment and Bioassay Laboratories are basically referenced directly from
textbooks or instrument manufacturer's literature. For the most part, these procedures have
not been rewritten to reflect the specific physical and operational conditions that exist in the
Water Treatment and Bioassay Laboratories. In the case of preparing boundary air station
particulate filters for laboratory analysis, the analyst reported that no written procedures

existed and training was performed verbally.
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4.4.2.3 Category lI|

None

4.4.2.4 CategorylV

implemented on surface- and ground-water samples Sampleg'sent 6 offsite laboratories do

K W W

not usually have chain-of-custody records. L

2. Environmental_Data Checkmg and Review.~ |Data= generated by sampling and analytical
personnel was not always checked and approved b_y sUpervnsors This practice can lead to

checked by supervisors. The Bioassay ; ¢ "Water Treatment Laboratories did not have records

to indicate this level of d;na venfncatlon " The data recorded by environmental sampling

Trammg of aIl L) ronmental sampling perscnnel is verbal with no written documentation.

Because of vacatlons;’ personnel turnover, and rotation of duties, the same people do not
always cwe.ct the same environmental samples. There were no written records to indicate
personnel used for these tasks understood the procedures, where the samples should be
collected, how they should be handled and preserved, and how often samples should be
taken.



Similarly, in the laboratories, training records were incomplete or did.not exist. The Analytical
Laboratory supervisors maintained records on academic degrees and courses attended by their
employees. No records were available for personnel from the Water Treatment and Bioassay
Laboratories.

4.5 Inactive Waste Disposal and Co::tamination Sites

4.5.1 General Description of Pollution Sources/Controls

B,
u' ‘w' rl' ceia’

The FMPC contains several areas that could be sources of offsste envuronmantal contamination and

® Waste disposal pits.

® Sanitary landfill. .~“‘:.?"' "y
® Rubble piles, abandoned drun.:, and bur|a1r sltes.- ~
e Scrap piles and abandoned equipmen& ! o .

* Inactive fly-ash pile. L

® Underground storage 1anks.

e Fire-fighting training area.

The waste disposal pits consist of, Waste Pits 1 .through 6, the burn pit, and the Clear Well. The pits
are numbered chronologucally aqcordmg\to theur order of construction. Only Pit 5 and the Clear Well
are still in use. Charactensttcs of the plts ?
in Table 4-10. Refer to Fugumq- ¢ r a}ayout of the waste dlsposal pits. Remedial investigations and
feasibility studies are: g(anneﬂ ‘to,‘_‘_‘
develop remedial a.;_. on alt,grnatuves

icluding their waste contents, are summarized below and

‘conducted at FMPC to characterize impacts and risks and to

An estlmate of"fﬁe contents ‘of Pits 3 and 5 has been made by FMPC and is presented in Table 4-11.
The most cUcreot ‘estimate of the radioactive content of the waste management storage/disposal
facilities is presen'tedm Table 4-12.

Pit1 was excavated into an existing clay lens and lined with clay excavated from the burn pit
(H&R, April 28, 1986). It was expanded in 1957 when excavated spoil materia! from the construction
of Pit 2 was used to build up the berm an extra 5 feet on the west side (WMCO, Jurie 16, 1986). The

majority of the wastes disposed in this pit were dry solids. Decant water from the K-65 silos also was
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TABLE 4-10

CHARACTERISTICS OF WASTE DISPOSAL PITS(2)

FMPC - FERNALD, OHIO
. ; Volume
Pit Lining (Cubic Yards) Contents Period of L:!se Status
Pit 1 Clay 40,000 Neutralized waste | 1952-19 Retired,
. filter cakes, iy covered
graphite, brick
scrap, sump liquor | o e v
and cakes, |
depleted slag I AR
Pit 2 Compacted clay 13,000 Neutralized waste 19571964 Retired,
filter cakes, . u.ivq4. K covered
graphite, brick. . ““fu
scrap, sump Inqunr ¥
and cakesy:, “ L
depleted slag *
Pit 3 Compacted clay 227,000 Lime; nedtrahzed 1959-1968 Retired,
raffmatg . L covered
concentraté,rslag 1975-1977
leathresidues;:
+f filter Cakes, ﬂy ash,
L litrie sl udg@
Pit 4 Compacted clay 50,000 f{mces&temdues, 1960-1986 Inactive,
r trailer cakes, : partially
slieries, raffinates, covered
wlta, % aphite,
i monbu rna
. trash, asbestos,
5 .| barium chioride
‘ salt
Pit5 1/6inch . Depleted slag, 1968-Present | Active,
rubberized- ; scrap green salt, near
elastomeri¢! process resldues, capacity
membrane filter cakes
Pit 6 Solids from 1979-1985 inactive,
neutralized 70% full
raffinate, slag
leach slurry, sump
slurry, lime sludge
Burn Pit (s Unknown | Pyrophoric and 1957-1986 Retired,
K reac'ive chemicals, covered
oils, combustible
wastes
Clear Well, | Clay Unknown | Clear process 1959-Present | Active
Wet ' ef‘flu?fnts surface
runo

(@) Weston, 1986
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TABLE 4-11

CONTENTS OF FMPC WASTE PITS 3 AND 5

FMPC - FERNALD, OHIO
PIT 3 PITS
Constituent - x
‘ % Za Metric Ton % Zb
Al 0.6
As 0.0655
Au -
B 0.004
Ba 0.075
Be <0.001 <0.88
Bi <0.001 <0.88
Ca 181 | 468, T - 15,967
: - . <13.2
- 80
- <7.1
- 12.3
- 154.4
- 6.49
- 1,963
- <7.1
- 8,087
- 970
- 0.88
- 672
- 26.5
- 53
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TABLE 4-11

CONTENTS OF FMPCWASTE PITS 3 AND 5
FMPC - FERNALD, OHIO

PAGE TWO

Constituent

r0

PIT3

PIT S

.
T .
at

% 22
0.57

Metric Ton

171

MetricTon
seil -'.‘.i-' .

Sb

Se

Si0

2.0

5,100

Sn

0.034

86.7

sO

2.63

788 0% ..

Ti

0.013

33.05

e

Vv

0.006

‘i

15,3 %

Zn

<0.12

<306°..

’
P —

Zr 0.04 Y2 U -
" »o - --ﬁ
I.‘1 . -‘ :

Rare Earths: o

Dy < 0.006.““.“ ta, - <5.29

Er <0.0003 - <0.03

Gd 4. <0063 - <7.65 - <2.65

Ho 2] +<0.000F <0.06 - <0.02

L ]+ <Q0P008 | <0.02 - <0.008

Sm o [ur<0.006 <15.3 - <5.29

Tb & if | <0.0002 <0.06 - <0.02

Tm i T <0.0001 <0.03 - <0.01

Yot B <0.003 7.65 - 2.65
“f¥b F <0.002 <0.60 -~ <0.20

Sou;ééﬁ.';ﬁ«dvanced Sciences, 1986

2 1% on dried solids basis of samples from Pit 3, NLO 1969

b Calculations for Pit 5 based upon percentages used for Pit 2

¢  (nodata)
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disposed in this pit. During 1958 and 1959, Pit1 was used as a Clear Well for Pit2
(WMCO, June 16, 1986).

Pit 2, like Pit 1, was constructed in a small pond. This pit received primarily dry, low-level radioactive
wastes as well as some decant water from the K-65 silos. During 1958 and 1959, it was necessary to
use Pit 2 for the disposal of neutralized, concentrated refinery raffinate res‘idué's"t‘qecause the drying

equipment available could not process all of the raffinate output. The remam‘h_g capacuty of Pit1
was used as a Clear Well for the effluents going to the Great Miami Rwer (WMCO Jufre 36, 1986).

Pit 3 was constructed by excavating into the underlying clay lens and by pfacnng a Iayer of clay along
the pit walls. This pit was operated as a settiing basin from: 1959 tp 1968,. receiving wet waste
streams (i.e., lime-neutralized, radioactive raffinate concentrate) and drschargmg to the existing

Clear Well. In 1965, the pit capacity was expanded by adduhg 2 feet df addmonal clay material to the
top of the pit walls. From 1975 to 1977 the pit was used to. «dlspose of a variety of dry radioactive

solids (WMCO, June 16, 1986). Pit 3 also received stw'm water pumped from the sump draining the

area around the K-65 silos.

pyrophoric and reactive chemicals, oils, ancf other low level contaminated combustible materials
(H&R, April 28, 1986). The actuai

mventory of materlals or chemicals disposed in the Burn Pit is
"g.pembackfllled (H&R, April 28, 1986), the boundaries of the
Burn Pit are no longer dnscemvbie from uhebvered Pit 4 (Weston, 1986).

unknown. Although reported.a; ha

Pit 4 was constructed. i &960 At ._.a -1-foot clay process liner. The pit was in continuous operation

until it ceased t¢’ _ccep*tmprocess waste in early 1985; it continued to receive contaminated

construction debns, asbﬁxos, and garbage until May 1986. Pit 4 has received a variety of process and
constructlon wastgi, mcludmg hazardous and mixed wastes. Wastes include uranium, thorium,
barium, sdlven:ts (e g., 1,1, 1-trichioroethane, perchioroethylene, and «xyiene), lead-based or
chromnum-contammg paints, oils with a variety of additives, graphite, asbestos, process trash, and
construction rubble and debris. In addition, exposed wastes in Pit4 have been covered with
contaminated soil from the old fire pond. It is estimated that Pit 4 contains 3,000,000 kilograms of

uranium and 61,700 kilograms of thorium.

Pit 5 was built to replace Pit3 and was constructed by cut and fill, using the excavated material to
build a dike, extending the pit approximately 10 feet above grade. It is lined with 60-mil-thick Royal-
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Seal E

PDM Elastomeric Membrane (WMCO, June 16, 1986). The pit received liquid waste slurries

until mid-1983, and now receives filtered waste streams. Process effluent containing suspended

solids flows across the pit and is discharged to the Clear Well. The discharge was tested and found to

be nonhazardous, based on the EP toxicity test.

Pit 6 was constructed in the same fashion as Pit 5, with a 60-mil EPDM hydroseal‘ﬁ"her from American
Hydrotech (WMCO, June 16, 1986). The pit received both solid and liquid \Aw.s‘tes untll early 1985.
Collected rainfall is pumped to Pit 5 for discharge via the Clear Well. No tears in thér-hnmg or joint

failures have been observed (Weston, 1986). ‘

4.5.2

4.5.2.1

4.5.2.2 Categoryll

Findings and Observations

Category |

None

Potential Leakage from Unge;ground Storage Tanks. Underground storage tanks at FMPC are
a poss:ble source of ground-watec contammatnon because of age, construction materials, and

A total of nme Metpl ta‘nkrehave been in service for approximately 34years. These tanks

contain gasqﬁne, kerosene, waste oil, and recycled cutting oil. Four are abandoned and

it is not known wr ether they contain any material. None have ever been protected against
corrosnon and none ‘were pressure tested after installation. No leak detection or tank-specific
groundwwater monitoring program is in place. The age of the tanks, together with the lack of
protectlon and Ltesting, makes them suspect as sources of ground-water contamination. FMPC
currently plans to remove the abandoned tanks before closure plans are required (i.e.,
November 1987).
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2. Inactive Fly-Ash Pile. The inactive fly-ash pile could be a source of offsite chemical and
radioactive contamination.

The pile was contaminated in the past as a result of spreading PCB-contaminated waste oil to
control dust. The pile aiso contains approximately 1,000 kilograms of uranium (H&R, 1986).
Uranium and PCBs may be carried via storm water to Paddy's Run and thé==§torm sewer outfall

ditch. In addition, airborne dust from the pile may have a radioactive. tomﬁonent

......
T "
L e m e e’
.

om
.‘....b

3. Fire-Fighting Training Area. The fire-fighting training area may be Contamlnated with oil,
including the soil around the tank and the water in the traugh bependmg on the extent of
contamination, the area may serve as a source for mngratmg coni:ammants

Used oils from the FMPC operation were stored at thblocatlon and used for practice fires for
the site fire-protection personnel. No ana{yms oi the was{e oil was performed, and potential
hazardous and/or radioactive constltuents bw haué been present. These oils may have

4.5.2.3 Category il

area of the sltef'-has. been found to contain uranium at concentrations of 80 times background

levels.. + 7", s 4

c' 3‘

The area""”"c::'i(o‘;ing Pits 1, 2, and 3 and the burn pit is not graded to aliow all storm-water
drainage to be directed to the Clear Well, thereby causing runoff to enter Paddy's Rur.
Paddy’s Run has been identified as a source of downward migration of poliutants into the
sand and gravel aquifer in that area of the site (Dames and Moore, 1985). Pits 1, 2, and 3 and
the burn pit are potential sources of uranium, thorium, nitrates, sulfates, and organic
contaminants because of the historic operations and wastes directed to these areas (see
Table 4-10).
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Pit 4 is a source of contamination of the shallow water regime in the waste pit area. As
discussed in the the section on hydrology (Section 3.4), sampling of shallow wells arcund Pit 4
has revealed 32 parameters at concentrations above background in the perched ground-water
region. No other wells monitor the shallow-water aquifer in the waste plt area. The flow
regime within the shaliow-water aquifer has not been adequately chéréctenzed but the
presence of contamination around Pit4 is a potential source of onsite; and‘ pf‘fsute ground-

water contamination. R

The lining of Pit 5 has torn, and lining joints have failed (Weston 1985) The lining near the
influent line, on the east site, is covered by dirt and vegexa;!mn and the- wegetatuon may have
breached the lining. Pollutants from the pit may be entermg 1he grohnd water beneath the
pit and contributing to elevated levels of contammants detected m the shallow water regime.

Solids are accumulating in Pit 5 and dredgmg may ‘be needed in the near future to prevent
overflow. The pit received liquid waste slumes umil mnd 1-983 and now receives filtered waste
streams. Process effluent containing suspnndqd sollds ﬂows across the pit and is discharged to
the Clear Well via an outflow vaive. ‘

However, a review of records found durmg‘*the enwronmental survey indicates that suspended
solids may be accumulatmg m the pl‘t at ‘a rate of approximately 9,000 pounds for each
400,000 gallons dnscharg,ed to* the. pn‘.ar at a rate of 1,300 pounds per day (i.e., 2,700 mg/!
dissolved solids; 400 QOU gallon/weék 7 days/week). This rate of disposal indicates that Pit5
continues to handle’ ptocﬁswasts and is continuing to be filled with solids despite filtering.

Pit 5 may haue recqived banum-contammg materials from Pit 4 through the practice of
pumpmg accum"' atéd ramwater on top of the uncovered Pit 4 to Pit 5 via a portable pump.
The presen(g :of haztrdous waste could signify that the pit is a hazardous waste surface
mpoundmem requiring compliance with RCRA requirements.

Pit 6 may ha;;e received hazardous wastes as a result of the FMPC practice of pumping
accumulated rainwater from Pit4 (known to contain hazardous waste) to Pits5 and 6. Pit6
has not been abserved to have torn lining joints as has Pit 5.

Pits will be tested under the Federal Facility Compliance Agreement to characterize the waste
contaminants that could migrate in water.
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Contamination from the Sanitary Landfill. The sanitary landfill may be a possible source of

ground-water and surface-water contamination, since it may have received quantities of

asbestos-containing rubble.

A sample of water taken during the environmental survey from standing Water on the surface

of the landfill contained a very high count of asbestos fibers. In addificH .~the landfill may

contain radionuclide-contaminated materials, including constructldh rubble ahcl soil used to

cover exposed wastes.

The sanitary landfill was used for the disposal of cafeter}a\,was't.es, rubb:%h and other wastes
from non-process areas. The existing cells are filled to caph;mr, and .FMPC stopped using the
landfill in early 1986. Limited data on wastes dlsposéd a the landflll and the hydrogeoiogy of
the site do not permit a detailed assessment of t,htf 1andfi.}l‘ potentlal environmental impacts
and public health risks. However, the Iandflll 'has thb pofenual to contribute to ground-water

contamination on and off site.

contaminants.

Uranium_Releases from thg; glear Well., The Clear Well has likely received uranium-bearing
solids from process efflue.nt ﬂom&nthrqugh from Pit 5 and potentlally can be releasmg uranium

runoff from the'y»{asvp:e plfw- nce 1959 when it was constructed. Uranium and other runoff-

derived contanmn 3 could seep through discontinuities in the clay lining of the Clear Well.

This loss of uran m and' other constituents may add to contaminants within the perched

ground-watg# of therfarea

R
.

Samplmg w:‘rl be performed bty ANL on the Clear Well Sediments to determine the
concentratnon of poliutants.

Rubble Piles, Abandoned Drums, and Burial Sites. In several locations throughout the FMPC

there are rubble piles and abandoned drums that may be sources contributing to onsite and
offsite radioactive and chemical contamination.
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Some of the rubble piles emit radiation and may contain asbestos-contaminated building
debris. The abandoned drums and the surrounding areas may contain hazardous substances.
There are also areas that may have been burial sites for radioactive, hazardous, and mixed
wastes. One suspected area is known as the South Field, which is located directly north of the
inactive fly ash disposal area. Radiological surveys indicate that the soil in this area contains

elevated levels of radionuclides. In addition, contaminated soils have 'been removed from

some contaminated areas and disposed of elsewhere. One examgle; 'mvolved the use of

uranium-contaminated soil from the old fire pond to cover exposed wastes In Pit4. The

locations of rubble piles, abandoned drums, and possibie burial sltes ane shown in Figure 4-2.

Scrap Piles and Abandoned Equipment. Scrap piles’ and abandoned equipment at FMPC are
potential sources of radioactive contamination wa‘ground-water and surface-water pathways

from these sources.

The scrap piles contain a variety of contarmhated w‘ap meterials, including ferrous scrap

Bt ‘.':"f\

metal (5,000 tons), copper (1,500 tons’), and; WDod 1,000 tons). The scrap is stored outdoors,
primarily in two locations. The metalln 4

m'ap is contaminated with uranium and other

radionuclides that contribute to the h-ect “external exposures off site. The wood is

contaminated primarily wui'h uranium, wh»ch couid be a source of fugitive emissions if left

uncontrolled. It is alsu, posnble. tha "these sources contribute to liquid release through

x

stormwater runoff. Sofhe of the erial extends beyond the pads that drain to the sewer

system and some runoﬁ‘koulct ‘drain to surface waters. It is not possible to estimate the

Plans are bemg é‘i‘;r';t-he removal of this scrap. Present planning is for the metal scrap to
be shreddeﬁ “and packaged for recycling or for ofsite disposal. Also, the wood will be

prepared and' transferred to Oak Ridge, Tennessee, for incineration.

o 'y

A large gquantity of abandoned equipment and piping is found on site, including the
following:

® Process equipment.

® The deactivated incinerator near the wastewater treatment plant.
® The deactivated graphite and oil burners.
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4,5.2.5

Half of the tanks at the tank farm.

Four underground storage tanks (see section pertaining to underground storage tanks).
Two above-ground tanks east of Pits 2 and 3.

One above-ground storage tank on the west side of the refinery.

Ore hoppers in Plant 1. |

Dust collectors.

Much of this equipment is abandoned in place, especially in Buuldmgs 1 2,3, and 4 and in the
Pilot Plant. Some eguipment was removed and put in storage..areas,pr added to the scrap
piles. Much of the abandoned piping is difficult to Iocate becauss there are no complete
records on pipe location since as-built drawings generally\‘wqre not updated This equipment

- W,

has the potential to become a future envuronmental problqm because it contains radioactive

A

(uranium) and organic contaminants (waste onls)‘ and ha; not yet been properly

decontaminated or decommissioned.

Category IV
None
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B.1  Pre-Survey Preparation

The DOE Office of Environmental Audit, Assistant Secretary for Environment, Safety, and Health,
selected a survey team for the Feed Materials Production Center (FMPC) site in Fernald, Ohio in
March 1986. The site is operated for DOE by the Westinghouse Materials Compagy of Ohio (WMCO).
Mr. Randal Scott was designated the DOE Team Leader, and Mr. Christopher Gr'r.ﬁidler, the Assistant
Team Leader. Mr. Vincent Fayne was identified as the Oak Ridge Operatnontﬂfﬁge representatwe
The remainder of the team was composed of contractor specialists from the NUS Corporatlon and
ICF Corporation. .f;a'.',_ i .

Survey team members began reviewing FMPC general envnrohmental documents and reports in
April 1986. Messrs. Scott, Grundler, Smith, Malloy and Terry Suries (Argornne National Laboratory)
conducted a pre-survey site visit on. May 5 and 6, 1986 to gam farmlwuzatuon with key DOE and
Westinghouse personnel and the site. They toured the.facmty and cu(npleted a cursory review of the
data generated in response to an information, Tequest. mf Apnl 8,1986. The request listed
environmental information of interest to the survgy team for planmng purposes. The survey team
intensively reviewed the information generated duemg the pre—survey visit, and on May 20 through
22, 1986, prepared a survey plan for the FMPC Srta.. T-hns |$1an discussed tiie specific approach to the
survey for each of the technical dlsc1plmes and mduded a proposed schedule of activities for onsite
activities. The survey plan was transmttted through the Oak Ridge Operations Office to
Westinghouse during the week otng 26, 198}6.4_ -

B.2 Onsite Activities

The onsite portion of thé wrvey'was“conducted during the period of June 16-27, 1986. The opening
meeting held on June 16 '1986 at the site was attended by representatives from DOE Headquarters,
the Oak Ridge Operatrons Ofﬂce Westinghouse Materials Company of Ohio, NUS Corporation, and
ICF Corporatlon' Dtscussnong-durmg this meeting centered on the purpose of the survey, logistics at
FMPC, and ar\lntroductuon of the key personnel invoived.

During the survey, team members reviewed file materials, permits and applications, background
studies, engineering drawings, accident reports, and operating logbooks. The production process
was thoroughly analyzed to identify existing and potential pollutants. Site operations and
monitoring procedures were observed. Extensive interviews were conducted with plant personnel
regarding environmental controls, operations, monitoring and analysis, past operations, regulatory

permits, and waste management.
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Daily meetings of the survey team members were held to report observations and compare findings.
A representative from the environmental management group of Westinghouse met daily with the
DOE Team Leader, Assistant Team Leader, and the NUS Coordinator to arrange for specific site
personnel and facilities to be availlable, as needed, on the following day.

The survey team members identified further sampling and analysis (S&A) redwr.em‘ants necessary to
complete the survey effort. The S&A requirements were discussed by thg 't.eam on Jurfe.ZG 1986, and
the request was transmitted to Argonne ' 'ational Laboratory for revlew Argonne was designated
by DOE to provide a sampling team for FMPC and to perform the Iaborato:yanallqytncal services,

A site closeout briefing was heid on June 27, 1986, where the DQE.JTeam Leader presented the
preliminary observations of the survey team. These obsecvatlons wwe classified as preliminary,

because additional research and, in some cases, addltlonal"ﬂel&%mnlmg were required to positively

confirm the observations. -

B.3 Sampling and Analysis

ANL evaluated the sampling requests made y ;he survey team and determined sampling and
analysis logistics, costs, and schgdules The.samplmg plan prepared by ANL includes a quality
assurance plan and a health ami. saféty pLan ?ﬁe samplmg plan was completed during mid-July 1986

A Preliminary Report 'faf FMPC wull be prepared to summarize the findings from the onsite survey
effort. Thls reportxw:ll be provnded to the Oak Ridge Operations Office and the FMPC contractor for
review. The f" ndings presented in the Preliminary Report are considered preliminary until comments
are received and- S&A results are available. At that time, the comments and S&A resuits will be
evaluated and an mtenm report will be prepared.
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ENVIRONMENTAL SURVEY
FEED MATERIALS PRODUCTION CENTER

JUNE 16-27, 1986
FERNALD, OHIO

1.0 INTRODUCTION

The Environmental Survey is a one time baseline inventory"&’éxistiné"éﬁvironmen-
tal problems and environmental risks at DOE operating. iacx.lnﬁes. The Survey will
be conducted in accordance with the principles and proced'uru contuned in the
Draft Environmental Survey Manual distributed on M.ly 16, 1986-

The survey is an internal management todi. to eud me Secretary and Under
Secretary in allocating resources for munta.mmg aggresuve environmental
programs and for mitigating envxronmenul probtms at DOE facilities.

20 SURVEY IMPLEMENTATION

Team Leader, Christopher Grundret. Vu'fcent Fayne will serve as the Oak Ridge
Operations Office Repraentauve on the survey team. Technical support will be
provided by NUS Corporatlpn pemnﬁe! as follows:

William Srmm * .. NUS Coordinator/Air Quality

Michael M;noy QA/TSCA
Richard ‘.l"arbert Surtace Water
Henry Fxr tl;l&'t Air
Dav}dvbwm Radiation

..:Carl Yates N Radlation
Pa:m:k Radigan RCRA/Rad Waste
Peter Afexandro RCRA/CERCLA
Gerard Kelly CERCLA

Douglas Riddie Hydrogeology



b

2.1 PreSurvey Activities

Survey Team members began reviewing FMPC general environmental documents
and reports in April, 1986, Messrs. Scott, Grundler, Smith, Malloy and Terry

Surles (Argonne National Laboratory) conducted a pre-survey ‘site visit on May $

and 6, 1986 to gain a familiarization with key DOE and Watmgfmuse personne! and
the site itself, They toured the facility and completed,.a.qyrs';%.‘f{eyiew of data
that were generated in response to a memorandury’ ¢ “April 8, [986. The
memorandum documented the visit and listed en'iiigi‘,s‘nr;’;féﬁ't‘&'?"'intonnation of
interest to the Survey Team for survey planning purposes.

This Survey Plan will be transmitted to the FMPCat'lguttwo weeks prior to the
survey. e

4444444 KT
5 . Coereva e,
LY
e

2.2 On Site Activities
Tt ————— . ,. -
The survey will be conducted ;zq;i‘fa;ﬁ;g,,._;s';"xsss through June 27, 1986. The
Agenda will be as shown in Table 1,"with maditications as appropriate to minimize
disruption of site activities andtp.enhahe survey efficiency and effectiveness.

Interviews and consultations will be.conducted with environmental, safety, operati-
ons, waste manage;p[ynt,'iﬁﬁgqpéfhg and warehousing personnel, among others, in

oY f-)

the course of thg.OWVng.

Based on avmlablo;ftc environmental information and the results of the survey
acti vx’traon sit;ﬁho sampling and analysis (S&A) phase of the survey process will
be iriplgtiented 2-5 weeks after completion of the survey. This effort will have a
2-10 wésk’ duration and will be conducted by DOE L aboratories. Results of the
S&A effort will be transmitted to the Survey Team Leader,
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2.8 Conclusions and Reporting on the Survey

A Zlose out briefing will be conducted as noted on the agenda to describe the
general conclusions of the site activities. Within 4 weeks of the on-site survey
team visit, a Draft Survey Report will be developed. Within, 4 weeks of the
availability of the analytical results from the sampling and a.nal,y':}s pha.se of the
survey, an Interim Survey Report will be completed. ‘

10 QUALITY ASSURANCE

il Issue [dentification X .

SRS
.......
i

...........

The quality assurance review of the envlronmentﬂ program will be primarily
directed to the evaluation of site samplln; and andyucal capabilities. The intent
will be to verify and review the quauty assur:nca procedures for obtaining
process/ effluent and envu-onmental s&mplq, penorrmng the analytical work to
identify the concentration of pollmanu, and-the handling and reporting of data.
All aspects of the quality Lo agmmee .program relating to environmental
management of the Fernald site wi.l} be reviewed, including operator training;
equipment and i Instrument- c;hbration\/ mmntenancq precision and accuracy studies;
blank, split, and spxked si"htpic analysa; sample handling and chain of custody
procedures; data reductiou and wndaﬁorq data reporting and documentation; and

calculation and logbook revxew.

ampllng and analysis will be monitored to ensure proper
xmplementauow : J c‘bﬂlomana to regulatory agency reqt.u.lrements. Quality
assurance.ﬂms wilt’ be reviewed for the sampling and analytical activities, as well
as any. m:eanﬂ QA audits that have been completed. |

The QA progrims cu‘rently in torce in the Fernald Laboratories, as administered
by DOE through the Environmental Measurements Labortory (EML) and EPA will be
evaluated. QA procedures imposed on any outside sampling or analytical laborator-
ies will also be reviewed in this study effort.



12 Records Required

During :ne site visit, the following records/documents will be reviewed:

o Analytical Laboratory and Environmental Sampling Quallty Assurance
Plans (Environmental and Waste Management vaisxons) :

o

QA Audits of Laboratory and Sampling Program

o
z
3
o
3
-
Z
<
QO
>
s
g
a
"
o
S
[ad
T
[
et}
{1 ]
.‘
3
B
Q
-
g
&
o
e
2

K :
e
o

(o]

Laboratory and Sampling procedures man_uals ;

(o]

DOE (EML) and EPA QA results for prepm&d ang}ynca.l samples

0 ~ y

Operator training records (labantory and samplmg)

o

&:
s r")"" .1

Instrument maintenance gnd-é;l;;p’r«itidﬁ'records (laboratory and sampling)

AP Vo
o R
LT sube,
e ARTIR
L H i

Laboratory and sampling ca.lcmauom and workbooks

o

o

)
“l”“‘"

o Precision and A'ccu'a:y atudia

4.0

The pre.l'iminary review of the information presented for Fernald indicates that itis
typicdl: 91 cm‘ler DOE facilities. In the past, attention has been primarily directed
toward the: ldentiﬂc:ﬂon of radiological releases and very litle information is
available on other poliutants. Except for some water quality parameters in
receiving streams, the only other non-radionuclide analyses generally available are
those required by the NPDES permit,



Compliance for Cr+6, Fe, TSS and Cu at the combined general sump/clearwel]
sampling point appear to have deteriorated from 100% in 1982 to 79%-96% in 1985,
although the overall compliance remains at approximately 98%, Tetrachloroethyl-
ene and [J,l-trichloroethane are used in the plant but the only analyses of these
materials in the discharge from the plant are those required for the sutmittal of
the application for renewal of the NPDES permit. One report states that other
toxic organics are used onsite and are not monitored but does -nqt identify them.
These issues and the reports of possible unpermitted dxschafgu*{o Paddy's Run
from storm drainage ditches to the north and west of the glaﬁ;";ﬁfl'gi{:'lpVestigated
during the site visit. This will be accomplished by.‘,v:';e'w}i'e"v;ving SOPs for the
operation and maintenance of sampling and treatmenf‘“égm‘!"béﬂéhi,’-"then following
through by looking at records, interviewing personnel, and dbﬁ_&gr_.ying procedures to
determine how they are followed. A walk through':é‘_fw:tffg;ﬂj@g area will be made to
identify all liquid waste streams from plant“gp{océs%:'an&'l discharges from the
plant property. RS .

%2 Records Required S

e

-W:'viﬁi"to obtain information include:

Records that may be reviewed du'mg

g

o Analytical data used for prepantion of the NPDES monitoring reports

o NPDES discharge rhahizoring reports for the period 1980 - present
S e

e, “ J‘-

o Records of&lnld}\; witer quality

) Op«ﬂtorsq;boolo and reports for treatment plant operaticns

1

A, At
9.Sampling lag books
N

o%‘l‘ééptgnent plant and monitoring equipment maintenance records and/or
lop'f



.0 Procedures for the Operation and/or maintenance of treatment and mory ;a-
ring equipment

> SPCC plan and records of implementation,

5.0 AIR

54 lIssue [dentification

The nonradioactive ajr related issues involve an assessmenf o! the plant-wide air
emissions, emission control and monltorlng, and the acquiuuqn and processing of
ambierit air quality data. Areas of of particular xnterat 41'0 the process emissions of
particulates, nitrogen oxides, hydrogen tluoridl -and orgmics, and the emissions of
sufu dioxide from fuel burning eqmpment." 1Iri addl‘uon, there will be some
emphasis on operational and procedural pnq:tica ‘dssociated with the control
equipment, and fugitive sources of emi&sxom and mitigatlve procedures for fugitive
sources. ' -

The general approach to the aprvey ,mn mvolve a review of existing air permits,
pending air permit appucauom, a’pgrating procedures, and the physical inspection
of the processes and control equiprnaqt. The survey will attempt to relate the air
contaminants from ddtefent procm in the plant, evaluate the existing control
equipment for the au*"contamtmnn and assess the potential serious environmental
problems from the emiuiom.

The ambient. it j~umo&ta’r1ng System assessment will involve inspection of the
ambient sampl ..,uwlw of documentation applicable to data acquisition, review
of ‘calit;gg_tion pl‘q:odu-u, data validation, and processing. The primary emphasis

will be an’ meament of the use of these data to characterize the environmental
meact ot pla.m operation and the de!ensiblllty of these data.

,‘..

4

o Air permits (Registrations, Installation and Operation)



I,

nnﬂ \."Hilwww N

0 Source and source emissions inventor,ss

5> Supporting calculations, stack tests, etc..

o Descriptive documentation on add-on emission controls
‘.:x:?'.

© Operating procedures for processes and control emupmnt.

‘e

e .

e o,
P

o Correspondence between regulatory agencies: a;,r{-iféi&t"ed

0 Reports on accidental releases

'._- ‘."
.

o Ambie.st air monitoring program procedures

- Duty observer
- Calibration procedures and -records
- Laboratory procedures and. quality usu'ance

- Ambient air momtorxn; data
6.0

6.

uc-.,

Three radlologzcal Mm hlvc been identified for the Fernald FMPC survey. They
are as follows: (1) ithc reieases and impacts, (2) ground and surface water
contammmorg -and (Dl&’ldoh emissions. Evaluation of these issues for the purpose
of xdenMyxn&envh‘bmnmm problems will be accomplished through observations of

eqmpment to" ff aimmphenc and liquid releas. 3, observations of the monstori-
ng of etﬂuenu ane; {observations of the environmentai monitoring program. Dose
a.ssasmmt methodnlm will also be evaluated.

Particular m’enuon will be paid to the potential radsn problem near the silos and
the release of non-uranium radionuclides (e.g. transuranics and radium) to the
atmosphere and surface and ground water. Also, unanticipated releases and the
site response to thosa releases will be evaluated.



TN

6.2 Records Required

The records required for review include the following:
o “leteorological data forming basis of siting air mMplers

o Hydrological data forming basis of siting surface’ and groundwater
monitoring SR

.
. .
v, N

o Land use, demographic surveys forming basis tor apy other sample types

N -' ,,r-~ [
.

.....

o Impact assessment methodologies

o Evidence of availability of regulatory bues, or kcy re.{erenced documents
cited in procedures (e.g., ANSI standards. E.PA reguhtions, etc.)

v_. e

o

DOE orders, fieid supplemenu, tacr.u‘ty directives covering quality
assurance activities ' ‘

o

Procedure and forms mdlcel

Vot S
T S
aot e

o, "
&, o

o

Effljent mnitoring calibeation records

a“Raw datu frem effluent and environmental monitoring

o Accident reports and data

10
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7.0 TOXIC SUBSTANCES

7.0 Issue ldentification

The toxic substances review will include all raw materials and process-related
chemicals used on the Fernald site. Use, handling, and d13posa1 oI* Polycmonnated
Biphenyls (PCBs), asbestos, and pesticides will be within the scope ot tms effort.

All toxic substances purchased, used, or mam.dacttxed .en ‘thé site will be
evaluated. Tracking, control, and management . ot tnae -substances will be
reviewed. Records of usage will be evaluated” tu. de.termme the potential for
entering etfluent streams. R
The inventory of PCB contaminated elacmm 'eﬁii'x'p;iiem in use at the facility will
be determined. The condition of this eqmpment,rm potential for leakage, and the
quantity of contaminated fluids will.ba xdenﬁ!ied. Obsolete or used PCB items and
contaminated items in storage wm b‘"u‘npocftd for proper container/packaging,
aderuate storage protection requxremmts, and inventory controls. Disposal
practices will be reviewed i‘dc current and past inventories to determine the
method of disposal and location of dupoal sites. Procedures for PCB analysis,
removal, handling, and dhpoal \vm be reviewed.

o 'n et _' o
-~"'- 'u; _‘,t. .;‘."
w4

Asbestos msulation ‘in, Fernné buildings will be identified and projects for
modification/ remavlL-"Tlf-"'“wi,}I be reviewed. Asbestos  procedures for
modmcanodremqu hiadllng, and disposal will be investigated. Disposal
practices, hmh on.md cﬂ site, will be reviewed to determine disposal methods and
locatxcm ot dlapoul sites.

“.

Pesuddp ungc on the site will be reviewed including personnel training,
appucat!onnoords, and storage and disposal practices.

7.2 Records Rﬂ

The following records/documents regarding toxic substances should be available for
review during the site visits

11
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3.0

8.1

The* fazardous w.
hazardoius’ waste

Toxic substances labeling and tracking system

Q

Procedures for handling, control, and management of toxic substances

(o]

(o

[nventory of toxic substances and purchasing records O

o Inventory of current PCB-contaminated electrical equipment
o Storage records of PCB items e L
o Disposal records for PCB items ﬁ )

o PCB handiing, storage, and disposal procedures "

< ‘s

o Locations of buildings containing asbe:

(o]

Asbestos disposal recards,,_@gﬁ#ﬁﬁ;tméﬁ;od and location of disposal

1w

o Asbestos handling, ruﬁwa.l d:

0 Pesticide trainiq;,\handling,.}st'onge, and disposal records

Wl
R TR

proct’du'u for pesticides

die
L]

12

aste review will place emphasis on those facilities seeking
permit approval and on the identification of hazardous waste
management’activities that have potential for an adverse enviromental effect. Pit
aisakmwnarudconounnitmmgurnwdomwmmdapcmit
application has been submitted for its continued we. The survey review will
confirm that Fernald hazardows waste management activities are administered to



i

prevent unauthorized releases, Personnel training and emergency response plans
wil] be reviewed for completeness, Pit 4 activities will be examined to assure
correction of any deficiencies for waste analysis, contingency, closure , and
operating records., In addition, any operating and permitting deficiencies for
hazardous waste storage facilities will be defined. The identification of solid
waste management .units (SWMU) is required by RCRA and" is important in
delineating sources of environmental contamination. The hawdous waste review
will be coordinated with CERCLA and hydrologic mvestxgatxons “to, help identify
possible releases from such SWMUs. Fernald will be exarmned to determine
hazardous waste generation points and the chanctenzaﬁdu ot emzxng and, to the
extent possible, past hazardous waste disposal practlca \Vute storage practices
in underground tanks and waste oil burning pracﬂca unli also be examined. [n
addition, the storage of thorium znd the handllng and d[sposd of radiocactive wastes
in pits and other techniques will be xnc.ludcd i :hc rem of waste management
activities. Solid waste disposal opcrauom mllbe évaluated to ensure that all
hazardous and radiological constltuents havé bten identified and are properly
managed. All radioactive waste tre;tment, stmage, and disposal facilities will be
reviewed. '

3.2 Records R red

o
] ; :
o Part A: apgudum;;md 210 notification
° Insptction,mmution, (state and federal)
0 Gromd‘watu- monitoring, sampling and analytical documentation
{a Gromdwam quality assessment documentation
-3 thua notification or occurrence documentation

) Wm inventory documentation

) En!orcemem action documeritation

o Groundwater monitoring system construction documentation

o Internal facility inspsction documentation

13
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9.0 INACTIVE WASTE SITES/RELEASES (CERCLA)
9.1 Issue ldentitication

The st'.sru-'gy will atrempt to identity environmental problems and potential risks
i . ' ' -‘.1”'.‘
associgtzt! with the handling, storage and disposal of hazardoys substances at the

Ferna.ld'faciﬁ‘ty.’f The survey will focus on current and futl.n"'ié';i"”x'ii&s-f:elgted to the
follewing e

o Past land disposal practices;
o Past spills/releases; *

o Current waste management practices; and .
o Potential for future spills/releases *

SR ey .,
.- *
-

All facilities that have handled or are cx‘rtentl‘yhandlmg hazardous, mixed and low-
level radicactive wastes will be inspected-and asséssed. These facilities inciude
the waste pits (#1, 2, 3, 5 and 6), the towsuos,dl‘um storage sites, thorium storage

(YT

facilities, fly ash piles, and land:uls_'..;ﬁﬁéﬁ""ficilme Will be evaluated in terms of

the materials that they contait‘i;j;_,; }pe'"i';r’i‘i{_eggity of the facilities, past and potential

releases of hazardous substances. -

9.2 Records Required
The following records| will

l’ 4

!

L

8 management of hazardous substances, disposal areas and

oHawdomauhlunca inventories |

0~Ludﬂg of areas wed for hazardous suhimm use, storage, receiving and

"shipping, and disposal

o Hisf&éfcal files on pest operstions and processes, substances used, and
methods of handling and disposal

© Files on past aff-site waste handling and disposal

o Records of !ndﬂumwmdhﬂdumbﬂow

0 Descriptions and notifications of inaciive waste sites and potential areas of
contamination

13



o Descriptions and notification of spills/releases
o Descriptions of corrective actions
o Description of all waste management facilities, including buried tanks and
structures (e.g., design, materials used, details on liners used in waste pits)
o On-going studies, including:
 Weston RI/FS work plan o
Study plans to identily contaminated surplus facﬂxﬂw and
Groundwater studies (e.g.,, Dames & Moore and Geraghty & Miller
work) ‘ -

100 HYDROGEOLOGY S

10.1 Issue Identification i,

The preliminary review of docwnentanon on tbe FMPC site indicates that a great
deal of previous work has been conduc.;ed “m the irea of groundwater assessments.
Previous studies have not resolved quauom ot mtenual contaminants other than
radionuclides and the nature of the. gromdwgtcr flow regime in some areas around
the site. Recent and on-going sxudle have recrgnized these shortcomings and have
begun to address them. The usua eo bc dealt with during the survey include a
determination of the status of thm recent and on-going studies. While some

potential contaminant sourcn are_u, such as the waste pits and Paddy's Run, have
been investigated in: xho puf,‘q ‘number of potential source areas need further
study. These mdudp tht ﬂynh disposal areas, coal piles, underground storage

tanks, storage ™ ds, anfl tha s

ln# p3outh field area.

A general revtew of -datd collection efforts that have taken place will be required
to venty Iho vihq,o! previous studies. This will include a review of sampling
prochtta. shun of custody and QA/QC procedures, compatability of data from
various"s u'cas (USGS, OEPA, FMPC, Consultants), and monitoring parameters.
The reuabu&y' and placement of wells wed for groundwater monitoring will be
examined. To assess the potential for regional impact from groundwater
contamination, principal users of groundwazer, as w. U as domestic users, need to

be identified.

13



10.2 Records Required

Records and documents to be reviewed include the following:
0 New and recent work and work plans
o Well sampling procedures
o Sampling schedules
o Monitoring parameters

o Monitoring data and results

o General groundwater sampling QA/QCamHab ‘

PR
H 13

- P

. e

o Well installation reports, borjn,;.'féﬁtn.

o Air photos (historic)

' .,

) Ground\vater sectlnm dt- pemnent documents (e.g. RCRA permits,

FUSRAP cmnup., etc.;

lé
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

UNITED STATES DEPARTMENT OF
ENERGY &
FEDERAL" TAGILITY

AND COMPLIANCE AGREEMENT

UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY

Docket Na.

Yt N e N Ny’ t®

The United States Environmental Protoctzon.hgtncy (U.S. EPA)
and the United States Department ot Energy (U S. DOE) aTe the
parties to this agreement whzch is cntcrcd xnto pursuant to
Executive Order 12088, October 13, 973 (41 F.R., 47707). This

Asreement pertains to U.S. DOE! ‘8. Fi"

“fnatorxal Production Center
(FMPC) 1n Fernald, Ohio. The: otllﬁq‘of Management and Budget
(OMB) and the United States Daﬁﬁftmnnt of Justice (DOJ) will take

cognizance of this agrcomnnt pu:buant to their respective duties

tO ensure compl;lnco-uith t

" (

Order 12088 and the’ paruxculhr statutes addressed hereain.

,;anvztonm-ntal laws under Executive

1. Thzt Qgé.dﬂ.ﬂt.il entered into by the parties to ensure
complzancc-ﬁy st. Dét. Oak Ridge Cperations, Oak Ridge, Tennessee,
with cletan Qnytronmcnta; statute’, and implementing regulations,
including the Clean Air Act (CAA), (s amended 42 U.$.C. 7401 et seqg..

..« Fesource Conservition and Recoverty Act (RCRA), as amended, 42
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2o
U.S.C. 6301 et seg, and the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), 42 U.5.C. 9601 et seg.,

at FMPC. The Agreement is further intended to cnluro‘that tho
environmental impacts associated with past and prclcnt act;vxtxes

at the FMPC are thoroughly and adequately 1nvoltqgatnd. and
appropriate remedial response action takon. nn céntﬁmplntcd by

the Comprehensive Environmental Rcuponoc. COMpancation & Liahilaty
Act, of 1980, &nd regulations ptomulgutod thcr-undor. ‘The Agreement

does not addr.nl compliance, or tho 1|ck thct.ef. by U.8. DOE's

FPMPC with the Clean Water Act, 33 U s C. 1251 st seq.

2. This Agresment -hnll npply;to e 8. DOE, itl officers,

successors in offace, agonta,JQm chon. contractors, and subsegquent

owners :%d all operators of PHPC tﬂ Fernald, Ohio. U.S. DOE agrees

Olth

to give notice of thi& congliunco agreement to &ny subseguent

V# u

owner and/or opcrntor prtor tb the transfer of ownership or the

P AUTHORITIES

rn.”éﬁgi;- of U.§5. DOE to operate its facilities in comnliance
with enacted ;Bsironnontal statutes are prescribed in Section }18
ef the Clean Air Act, 42 UJ/8.C. 7<{17; Bection 6001 o©f RCRA, 42
U.5.C. 6961, and Section.107(g) of CERCLA, 42 U.8.C. 9607(g).

Executive Order 12088 was promulgated to encure faderal compliance



-3-
with applicable pollution control standards. This agreement
contains a "plan” as described in Section 1-601 of Executive

Order 12088 to enable U.S5. DOE to achieve and mnintain compliance

_watl. applicable environmental standards. Thie Agroamqnt is
further entered into pursuant to U.8. EPA's rclponlibiltticn

under Executive Order 12316 and U.S. DOE's luthntitx undcr the

. ‘w' l"

Atomic Energy Act, as amended, 42 U.S.C. 2011. ct 05. The

parties agree to meet their rolponlibilitao- undn: thc authorities

o' 'f,"
‘e

recited herein.

FINDINGS QP PACT

1. FMPC ias an industrial tactlity cwnod by the U.5. Government

and operated for the U.SB. Dot-undqrgl:hanngemcnt contract with
Westinghouse Materials Co. o!'Ohice{ﬂHco). The !Icillty commenced
operations in 1952. lotvoon tho ycnru 1952 and 1986, FMPC was
operated by Rational Load o! Ohto. Inc. (NLO). under contract
with U.S§. DOE. The: :nc:&ity 10 located approximately twenty miles

northwest of downganﬁﬂJ éinnnti. Ohio. MMPC oporation- cover
: 1‘ .

approx .mately . xag Aetoc in the centar of a 1050 acres site.

Several turgl coumhnxticc 110 within a one to three mile radius

of the pl‘nt

2. The prinary tunctxon o/ the PMPC is the production of
metallic uranium fuel eléments and target cores and other uranium
products for use in production reactors operated for the U.S. )
DOE. In prior years, small amounts of thorium were also processed.
As a result of these processes the plant hes generated both

radiocactive and non-radiocactive haszardous waste. The principsl



-d
radionuclxdco‘prcucni in waste materials handled at FMPC 1include
Uranium=238 (U=-238), U=235, and thorium=232 (Th-232) with their
respective decay chains. Plutonium and fisasion products ay also
be present in tho wastes. The principal non-rad;oactﬁvc hazardous
wastes known to be generated at the FMPC are hulogunutea lolvcntl,
primarily l,1l,l=trichlorocethane. The !acility nllo uto:cl

radicactively contaminated polychlorinated biphdqyxl (PCB-)

e

,A,

handled, treated, storaed and dxlpoacq-az qt thc rMpc.

A ..'
.) ,.‘“ '

3. Waste storage and dilpecnl 1rcn. lt MMPC include six

on-site waste pits and 1lgoono eonelxninq both radicactive and

.1 AT
approximately 1700 curies of rad;um lnd other radicactive waste

('x-ss silos”); metal ltructurtn nnd other containers containing

a total of npproximatoiy 1 109.nctr1c tons of thorium; and a

““thto container storage area. The 61

10,000 gallons hazdr

drums of radioucﬂﬁvnly enﬂtqntnatod PCBs in the container sto: je
"\a’f' z*.'i 5y
area pronontly nue tfy~tho requirsments of the Toxic EBubstances

Control Acz*(ggca); 1S U.8.C. 2601 et seq.

4. Plants. ] through €, 8. 9 and the Pilot Plant at FMPC
contain emission points subject to Ohio Pollution Control
Regulations AP-3-07 (recodified Ohic Administrative Code (OAC)
3745<17=07), AP=3=i1 (recodified OAC 3745-17-10) and AP-3-i2
(recodified OAC=3745-17-11) concerning the limitations of vitible

and particulate .emissions. These provisions are part of the
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applicable State Implementation Plan (SIP), approved by U.S. EPA
on April 15, 1974. The regulations are enforceable by both the

State of Ohio and the Federal government. oy

S. Alrborne uranium, radon gas and radon dccny pr;duct
releases at FMPC have resulted from plant opcrntxonauf.ngdiocct;vc
dust generated by manufacturing processes at rﬂPé'ito c:;turcd by
bag-type dust collectors. Operations, 1nclua;hg“=0110ctot failures,
have resulted in estimated releases of upproximatgly 215,000
pounds of uranium to the air. aadxum¢hoqring uhatol are stored
in two silos that are structurully un-ound nnd are leaking radon

=-~2 TaZon decsy products to the ch1zannoht. Up to 500 metric

'1.

tons of thorium compounds are, c' jin ‘a metal structure that 1is

nzluro of the structure

". x‘.

would release rad1oact1vd¢&horiwpyeonpoundn into the environment

curreatly structurally unaound.

at levels that could bq’hux-idﬂ,uta the surrounding communities.

relsase to thn-ﬁr

from the pre¢o I areas is routinely discharged to the Great Miama

River and tho egcr!low is poraodiealxy discharged to Paddy's Run
Creek. Paddy's rvan Creek ta a small receiving stream upgradient

10 wuderground drinking water sources. Available evidence indicates
that'dficharqo. to Paddy's Run Creek have contributed to the

contamination of underground water supplies.

I
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7. In December, 1981, elevated radicactivity was detected
in three private wells located downgradient from PMPC.A In February,
1982, following confirmation of preliminary sample rn;glzl, the
Ohic Department of Health and the landowners were notztxed 'of the
elevated readings. This information was rolonoqQ ga‘thq .general
public in a FMPC Environmental Monitoring Anau;l ﬁopo:t in

1983. BN

. e

8. As a result of the c!orcmontzonnd rqloaooa. the Regional
Administrator of U.§S. EPA, Region V,. hcn do:ormxncd that releases
and threatened roleases of haznrdou. lubaeanccl including radicactive
materinls, may present an 1minnn£ nnd dabltlntill endangerment to
the public hoalth. welfare lnd thc cnvxrcnnent. requiring remedial
response activities. U. s. DOE nothﬂcr admits nor denies this
determination; hcwtvor. 1t ﬂocl ebumit to undertaking the Work

cutlined in this Aqroqmont withaut contest.

9. On Harch "“j hﬁﬁfﬁ.s. EPA issued a Neticc of Noncompliance
letter to U.S. nnz &dna&ifyanq the Agency's aajor concerns over
the cnvirennhntal 1mplctl associated with PMPC's past and present

oporutzon-. U.l. DOE responded to this letter on June 14, 198S5.

10. Between April, 1993. and July, 1986, conferences were
held betwwen the U.S8. DOE and U.8. EPA Tepreseontatives to discuss
the viglations and adverse environmental impacts and soteps
U.8. DOE proposed to take to achieve and maintain compliance.
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COMMITMENT OF THE PARTIES

l. U.5. DOE and U.§. EPA hereby agree that U.S. -DOE shall
conduct a Remedial Investigation/ Feasibility study-;nd xmplemen:
Initial Remedial Measures, in accordance with guxﬂeiincs qndor
CERCLA, to determine the nature and extent of edntqm:natxon both
on and off the FMPC site. The 1nvolt19lt3°n.lha11 bo consistent

with applicable EPA guidance docum-ntl.' 3qgﬁf“ﬂ‘

2. It is furthar agreed that UcB. nes-cnpll undertake the
activities descridbed below, vtthin ﬁhc Itltcd time frames, to

dbring FMPC into compliance vzth. anﬂ.mtineuin compliance with,

the Clean Air Act and RCRA. |

COMPLIKNCE PLAN
COMPREHENSIVE mxmmm:m ng,s-?busz. COMPENSATION AND LIABILITY ACT

;'. Initxll ancdill Measures

Pursuant to SQettnneIOG of CERCLA, 42 U.8.C. 98606, and

40 CFR 300. 63[: 4wnos chnll undertake the following initial
remedial mqaauron‘tb.ltnzt the exposurs or threat of exposure
of radxonctxwu emisaions, including radon gas and radon decay

products, to t"a public health and the environment:

/

A. U.8. DOE shall develcop effective operation and maintenance
procéqgico and work pfactteo. to control radiocactive emissions,

including radon gas and raden decay products, from production
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materials and onsite wastes to maintain all exposures As Low As
Reasonably Achievable (ALARA). Within sixty (60) dayl of the

operation and maintenance procsdures and work practicon tor the
control of radicactive emissions, including rndan ggs lnd radon

decay product emissions. Progress reports lhlli bl ;rovxdod to

U.S. EPA quarterly. "'.;fjf., ;-_.;j;;:..,__

.-..

B. Within thirty (30) days of tbo e!foct1VQ date of this
Compliance Agreement, U.8. DOE uhu;i dcvtlop lnd provide U.§. EPA
with a plan and-implementation achqdulo tor the following initial
rc-edial measures: 1) interim contrez oz radiotctivc emissions,
including radon gas and radon dccty ptoduct axissions from the K-65
silos and thorium eompoundl utéf;g- structures; 2) interim controls
to ensure the -truetu:al 1ntogrxty of the two K-65 silos, and the

product manxtcting‘pzogrnu £or the fence lino and off-gite envairons:

and 4) monsur.’wtofbo unaortakon in the event of unplanned releases

‘--

from the K-GS oilol .nd thorium compounds storege structures to

the cnvxtﬁnmanz.

c. U.l."béz shall implement the plan for interim controls
descrided in sudbparagraph ‘ above, upon approvallot the plan by
U.8. EPA in accordance with the approved implementation schedule.
The iffterim controls shall de maintainad until esuch time as a

long-term plan for the radium-bearing wastes and thorium compounds
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is developed, approved and implemented pursuant to the Remedial

Investigation/Feasibility Study process discussed bolow.

9. The State of Ohio shall be given an opportun&:x to review
and comment upon reports dQVOIOpCd by U.8. DOE undhr thxl

subsection. ifhxiiﬂ;;'

2. Remedial Investigation/ roanrbitiﬁy Studv

Pursuant to Section 106 of CtRCLA.-&R u.a.c. 9606. which
addresses imminent and substantial ondnngcrncn; tc public health
or welfare or the environment, lnd tho roqnlatianl promulgated

thereunder, U.8. DOE shall eonduct & ncncdinl Investigation and

Teasibility Study (RI/FS).

(ST
.....

A. Al) R1/PFS work shall biﬁbqﬂ&uctod in conformance with
U.S. EPA "Guidance on Rdncdiul :uvo-tigation- under CERCLA",

dated May, 1988, and‘tbc u. s;pzpa *"Guidance on Peasibility

A'

'lat&é April, 1985, and shall be consis-

Btudies under CtRCLﬁ’;‘

tent with the gut&c}inc nd eriteria and considerations set forth

an the uaticnlfrcantingoncy Plan, 40 CFR Part 300, as amended.

o -.~; , L,
A )

K

B. Attaemnone I to this Agreenent provides a scope of Work
(80OW) for tho upuplotien of the RI and FS. The BOW is incorporated

into and made a part of this Agreement.

C. Within forty-five (45) days of the effective date of this
Compliance Agreement, U.S. DOE will provide analytical results for
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laboratory certification as required by S0W Task 7b. In the
event of any disapproval of certafication by U.S. !PA. U §. EPA
may require that U.S. DOE either select another 1nbo:atary for
laboratory certification, or allow the original tc:t ccmpany
to analyze a second round of blanks. Ten (10) quy. vill be
allowed for the analysis of a second round e! to-t blcnks by

.;t- "'.'.
el T

either the new or original laboratory.

. ‘e o
.

LR ! _‘.
.,

D. Within ninety (90) calendar dayl oz thn ozfoctivc date of
this Agreement, U.§. DOE shall 'ubmtt to o.s. sz & work plan for
a complete Remedial Invontigaticn and Ptlnzbilxty study (RI/FS
wWork Plan) to determins the nlturc“nnd axtent of any release or
threatenied release of hazardcun chcmical and/or radiological
substances pollutants or contaminant- into the environment at or

from FMPC. The n:/rs Ngrk !lln ohnll be based upon the SOW

U.S. DOE.

E. Aftmr‘:oeotpe of the nz/rs Work Plan, U.S8. EPA shall
evaluate it qnd lpocity in writing to U.8. DOE both deficiencies
and any U.S. sz recommended modifications. Within forty-five
(45) calendar days of the receipt of U.S. IPA notification of a
RI/Fs Work Plan disapproval, U.3. DOE shall amend and submit
a revibed plan to U.8. EPA. 1In the event subssguent disapproval
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of the RI/FS Work Plan cannot be resolved by informal means, the
dispute resolution process described in the Agroemcnt(ghtll be

used. RSN

vevam e

F. U.S. DOE shall implement the tasks dcta;10¢ in thc
RI/FS Work Plan as approved by U.S. EPA. Tho £u11y npprovod
RI/FS Work Plan lhlll be incorporated into ahd nxda s part
of this Compliance Agreement, and shall 50.1ncludod as
Areachment II. The tasks in the RI/PS Hbrk—Plln shall be
conducted in accordance with the mtaﬂdard-, npcczticntxono. and

schedules contained in the approv.d az/rs Hbtk Plan.

G. U.S. DOE shall prop&:o draft .nd final RI and PS reports
as provided in the attached sow 1n ;eeardlncn with the approved

time schedule. %b\_

H. The final x!ﬁ n&-rs otudicl. including roconmcndad remedial

and comment £orgw eunn:x-ona (21) day publiec comment period.

After pubnc ebuum.. U.8. EPA shall prepare a Record of Decision
(ROD) 1ncanpor-£1ng comments received during the pudblic comment
pericd, and taontifyinq the seiected remedial alternative.

U.S. DOE shall implement thc‘rcncdxal action alternatives
identified in the ROD. This work shail be conducted in accordance
with epplicablc U.8. EPA guidance docuaontl and the astandards,

specifications and implementation schedules specified by U.8. EPA.
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I. The State of Ohio shall be given an opportunity to review
and comment upon reports developed by U.S. DOE puruuant to the
Remedial Invoutigation/?cacxb;l;ty Study process, and phall
be consulted during the selection of Temedial nltcrnatxmcn to be

carried out at FMPC, j}’_ﬁfnlw

v ‘e v
. C LT

J. Upon completion of the work d-.c:xbca 1n lubparagraph H.
above, U.§. DOE shall provide U.S. EPA vxth wrttton nottticatxon
of its completion. U.S. EPA shall 0unluatc thc rcmndxal uct;on
taken by U.S. DOE and notify U.S. OQE xn yriting of the adequacy
of the required cleanup. If the: tctiOnl tak-n are inadequate,
U.S. EPA shall specify, in vr:ting: bOth deficiencies und the
Steps necessary to complete tho rouod;nl @ction. Within forty-five
(45) calendar days of rocoipt of u.s. EPA notification, U.5. DOE
shall implement the nqcﬁaaary t-modial action. Any disputes that
cannot be resolved By 1n:orma :proc-oo will be handled according

to the dispute roooiuiio prococl contained 1n this Agreement.

K. U.Ss. BRA anduv.l. DOE agree that actions undertaken by
U.8. DOE pu:-uant tq this section of the Agreement, establish a
course oz lg;§on. which, based on present information, is reasonable

and nccos-arf"iﬁd consistent with the Mational Contingency Plan.

L. To the extent the RI/PS is conducted consistent with
the pro¥isions ©f this Agreement, foilcving the completion of the
RI/PS and upon written request by U.S. DOE, U.8. EPA will respond
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in writing within ninety (90) days of the request, that in the
opinion of U.E. EPA, the Work was performed consiut.nt thh the
National Contingency Plan and any cleanup remedy loloctcd by
U.5. EPA is the most appropriate remedy to prot.ct thc publzc
health, safety and thn environment consistent v;th thp Natxonal

\,' ' e
*e Ll

Contingency Plan.

3. Reports and Rccordxcgngﬁ";*mﬁ

A. All submittals made to U.S. !?A Aaa nx/rs work performed
by U.S. DOE are subject to the rovioV. nodi!ication and approval
of U.5. EPA. U.S. EPA retains tho night o amend reports, perf-~rm
adgitional work, and to ccnduct tnw'az/rs if U.8. EPA decides

any of the abovs are nccolnlry{'

B. U.§. DOE nhall pruvldo uonthly written progress reports

tc U.S. EPA as dc.crihnd in Séepo of wWork (SOW) Task 7.

C. 1In add;t;nn to :hﬂ;uonthly progress roperts, U.8. DOE

shall submit tho.pznﬁthund reports to U.8. EPA as required in

the SOW, xn nzeordnhcu with the schedule contained in the
approved n!/tl Wotk Plan.

o,
.-_“ »

)

D. Within thirty (30) days of receip: of any written notice
of disapprova’. from U.S. EPA of such plans or reports, U.S. DOE
shall submit a revised plan Oor report to U.8. EPA incorporating
the roq:zrod modifications or additions.
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E. Documents and other notices required to de submitted
pursuant to this Agreement, shall be sent by certified maii to

the following addresses, or to such other addresses ag U.S. DOE

or U.S. EPA may hereafter designate in writing: fmwii

1. Documents to be submitted to U.S. !PA lhould bc ccnt to:

o &

United Statos Invironmental Protoctien Kgsncy
Region V

Hazardous Waste Enforcement lrlnchu Sﬂt-lz
230 South Dearborn Street A

Chicago, Illinois 60604 S N
Attentiony RCRA Enforcement s.cttcn R

a.' N .'?"" ."'.
L
e e

2. Documents to be submitted’ to Uub. noz should be sent to:

A

U.S. Departmant ©of Enctgyﬂ

Oak Ridge Operations ... =7

!nvxronmcntll Protocttun“91VXIion
“P.O."Box E

A. The doltgnaﬁoﬂ Pre}c&t Coordxnatorn for CERCLA activities

are:

Stephen Clough
U.8. EPA

James A.
v.Ss. DO! *

e e
.9‘»‘2 \

B. ?ﬁ ehi lnxxnun extent possible, communications betweun
U.8. DOE lnd U‘O. EPA and all documents, including reports,
agreenants, snd other eo;ronpcndoncn; concerning the activities
perfornmud pursuant to the terms and corditions of this section
of th;.Aqrocnont. shall be directed through the Project

Coordinators.
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C. U.S. EPA and U.S. DOE have the right to change their

respective Project Coordinators. Such a change shall be accomplished

<
FY
[N

by notifying the other party in writing.

CLEAN AIR ACT

A. U.S. DOE shall comply with the radionuclidbt wmission
standard promulgated at 40 CFR 61.92. Airborno~conccntrutzcns of
radionuclides shall not exceed those cmouhts ﬁhnt cauoo & whole
body dose equivalent of 25 millirem (nrnml pnr yoar and 75 mrem

pPer year to the critical organ of nny nhmbcr ot the public.

B. To ensure compliance withﬁnuxoosbn standards promulgatcd

at 40 CFR Part 61, U.S. DOE .haz'ﬁ dtablilh moniters, install

emission eontrolo nnd’aovolop cﬂminiutrltivc ‘controls—to—snsure

(1) their proper oporatign and (2) correct collection and analytaical

methodology. thhin tﬂirt#¥t§d) days of the effective date of

this Agresement, thomf IIovtng work shall be completed with progress

reports quarterlyr’

l,..1In ,hll Feal-time alarm monitors to monitor radion-

[

uclides cn@il ‘nojor emission points.
2. wi&tahltoh and impiement admiaistrative controles for
real-time alarm monitors to ensure that any unplanned release

«11. e detected immediately and dealt with in 24 hours.



3. Establish and implement air sample collection and
analysis procedures along with a quality assurance plan to monitor

radionuclides on all emission points with a potential fpr release

.«
ey

of radionuclides to the air. | SR

4. Establish a schedule for 1nota11.q£§ﬁﬁéépcmgnlzon
controls and annual progress reports on the ggp;néiﬁbng of control

devices. e
'-' '.m .~b .
0'.,

C. U.S. DOE shall comply with thg,:qﬁégp;péyprovinionc
contained at 40 CFR 61.94(<). &mhwhﬁghu“m

D. Commencing in 1986, and oncb yolrdthcr-nztcr. U.§8. DOE

shall provide U.S. EPA with (L) & ‘i(tly ‘particulate matter stack-

‘h—- ‘u*

testing schedule for that year 0“ 411 ‘air pollution control

devices using U.S. EPA ucthcd s pzpccdurcc and (2) the stack test

results forty-£five (45) uaynuufttr taltan is completed. Stack

test results shall rqpo:t-thn-lctunl guantities of emissions.

by Subparagrlph‘t iitxzeulato catch shall also be analyzed for
rndxonuclxde- cnd almgopxe concentrations reported. U.S. DOE
shall ptovtaa Uul. EPA with twenty (20) days advance notice of

any change in tht‘ctaek-togtinq schedule.

E. U.8. DOE shall maintain records of moanthly particulate
matter- emissions and shall provide U.S. EPA with quarterly reports

of such emissions.
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F. Within sixty (60) days of the cffﬁctivo deste of this
Compliance Agreement, U.5. DOE shall provide U.S5. EPA with s
iist of all environmental air. monitoring equipment, 1ncludzng
- their location, and the operation and maintenance (o&ul program

"-,: ‘)

designed to maintain the monitors at peak cfficioncy.

G. Within ninety (90) days of the c!fcctdi‘ﬂatd ‘of thas
CQmplxancc Agreement, U.§. DOE shall dcvclop th prcv;de

U.S. EPA with an O&M program for nir pollution eontrol devices.

H. Reports required to be luhmittoG to U S. EPA as a
requirement of NESHAPS ghall be oont to U 3. EPA, Assistant
ti=i=rstrator for Air and Radinticn IANR-443). 401 M Street, S.W.,

Washington, D.C. 20460. COchn'n!“tho roport- shall also be sent

to U.S. EPA, Region V.

L -",“.L

interim status. #gqulatxono at all areas subject to control under

‘~v

RCRA. Por purpoovﬁ-of this Agreement, the "mixed wastes" located

at FMPC ar;'lubﬂoct to RCRA regulation. Por purposes of this
Agreement, ;f rurc the torn “mized wastss® shall apply to

hazardous waste that is -1:.4 with source, special nuclear and
“yFreaust material. Pursuant to the RCRA interim status regulations,

Uc‘o 5: .h.ll.
1. Conduet a hazardous wasts determination on all



wn.to'ztreamn generated at the facility that were previously

untestad, pursuant to 40 CFR 262.11.

2., Commence a hazardous waste analysis p:oqrun to
determine th¢ physical and chemical chnractoriatien“E! thc
materials in the landfill and going to the xncintrater at the
FMPC in accordancs with th- RCRA rogulation-. 40 C!l 265.&3.
The radiclogical characteristics of the natbtihlj ohall also be

determined and results submitted to U. 8.-!EA."'

3. Update the operating rpeetdl to tncludc: the
description and quantity of wvaste, ttutcd oniitc. a pap showing
the location and quantity of vcat~ dtqpaoed of onsite, the EPA
Hazardous Waste Code and phytzqul otato af all wvaste treated,
storsd or disposed of, and a dcnerzpticn of the method(s) used to
treat, store, or dllpOl. et any bazardouc waste pursuant to 40

- Il
"-," . ,;'

CFR 265.73 and 265.30%: L E

v ,‘.
e

4. Ineiudo ﬁhogpraatod full name and signature of the
person rccoxvinq.hugtrdouo vaste and the date it is received on

the nanx!oota-putlucn& to 40 CFrR 285.71.

Py .;.-

vpdato the facility closure plan to reflect the
Yyetr the tacxltty expects to begin closure pursuant to 40 CFR
265.112.

6. Collect run—-off from the active portionc of the
landfill as zequired by 40 CFR 265.302(b);
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7. Prepars and maintain onsite a written ocutiine for a

groundwater quality assessment program pursuant to 40 CFR 265.93(a).

B. Within ninety (90) du«,s of the effective datnﬁvt this
Compliance Agreement, U.S. DOE shall submit to U.5 .sz !er
approval a detailed groundwatar monitoring plaan tvx tho landlel
{(waste pit ¢4) pursuant to 40 CFR 265.90 and 265 91¢f ‘This plan
may be combined with the CERCLA groundwater qoni;orznq plan
described in the Remedia! Investigation Stuly (C!RCLA. Section
2). In addition to the requirements of C!RCLA Soction 2., the
RCRA groundwater monitoring plan ohcnld providg the following
informations ‘ .' | ..’

i. A determination at gronaﬁu;tcr flow at the RCRA
regqulated units, that -pocifict both hcrizontal and vertical
components. A potenticmot:tc anp dﬁculd display groundwater flow

in this area. . '*hm, R
o=y ~,5‘;~ ""-,"."__.‘S"
s

fegs

2. A dctl}lcﬁ*ﬂnp-previdznq the locatzcn of all RCRA

monitoraing wollag. jhxo-inp ‘should also designate the lecation of

cToss sections eoqnttncstd from well “.aformation.

.3}; !hc .poextxcntxonl for the deosign and coastruction
of all RCRA vtxln to be 1ne1udod in the monitoring system. This
description nheuld includo well depth, scrosn length, casing

materials, etc.

4. A list of the parameters to be monitored. 1If the
waste inventory of all the pits and impoundments is not compieted,
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all Appendix VIII constituents should be monitored. U.S. DOE may
petition U.S. EPA to deleste a constituent if documentation can be
provided to U.S. EPA indicating that a specific wastdiyuo not handled

in the past. This list of parameters should 1nc1ué§i;$§19nuclxdou.

S. A sampling and analysis plan thnibﬁg{?é;gpc require-

ments of 40 CPFR § 265.92.
C. Within sixty (60) days of complhtion o: tho Waste
Characterigation Study at the waste a;t n:an. noz shall:

1. Develop a closure plnn Ior thc landfxll pursuant to

40 CFR 265.1l2.
2. Develop a poctgg}éiﬁ??fpian for the landfill pursuant
to 40 CFR 265.118.

lADIthUR bISCHARQ! INFORMATION

A. Within thztty (zO) day- of the effective date of this

Agreement, U.S. DOE nhrzgf;rovido U.S. EPA with its existing

comprshensive éftnéynﬁcnvxronnontal monitoring program and an
associated qulli;}'a'o;rauco plan for PMPC, and any revisions to
the plan," fo: fovxov and comment, At a minimum, the environmental
aonitoring ptagru- shall include the xaintaining Of liquid discharge
monitors and administrative comtrols to easure (1) their proper
ssation and (2) correct collecticm and amalytiesl methodology.

The fallowing work shall be continued;

1. Maintain continuous liquid discharge sample collectors



at all discharge points, monitor and report results quarterly to

U.8. EPA, Ohio EPA, and Nhio Department of Public Health.

2. Maintain administrative controls for k!s#iandischarge-

sufficient to identify and deal with any unplanngqﬁip;ono:fbxthxn

Bl N
o, IS P
. L

24 hours. N

3. Maintain sample collection cnalylic procodurol

along with a quality assurance plan for I&quxd anplen.

B. For the purposes of this CQmplitncc Agrocmont. data
reported to the U.S. EPA shall be rndibnuclihn specific except

‘e,
”:-4

cr vraninm which may be roportcd ns tqtal uranium.

S N

W@.I_Fm}

are subject to the nvn;}nbiitty ot apprapriated funds for such
purposcs. 1f approprt: cd tnnd- are not availadble to fulfill

reguirements of tht Agrochcnt U.8. EPA reserves the tight to
initiate such act onfpg -1t deems appropriate eo the extent

permitted bx;}ug, i

REPORTING REQUIREMENTS

A. Unless o;horvxlo specified, U.(’. DOE shall submit required
documents, notices and reports to the following address:

Chief, Environmental Review Branch

U.8. Environmental Protection Agency

John C. Kiucsynski Pederal Building, SME~16
230 South Dearborn Street

Chicago, lllinois €0604
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B. Monthly progress reports identifying steps taken toward
achievirig compliance with the requirements contained herein shall
e submitted to U.S. EPA. Monthly reports shall be d;pnzttod by

the twentieth (20) day following the end of each négigj}m

C. U.6. EPA may need varying amounts of t&np to commant
on the various documents required to be uuhnxgtod by U.8. DOE
to U.5. EPA for review and comment or npprovnl.:-ﬂ:s. EPA
will respond within thirty (30) days ot rtcoxpt of sudbmittals

unless more time is required. 'Qﬁfjﬁﬂqgé'

o T,
“ f.‘.

DISPUTE R!SOLUTIOE

Failure to comply with thcz ctmo of this Compliance Agreement

shall be conlidcrod s v;alnticp . ﬂﬁnhnll result in the initiation

of the conflict roaolution proc-dur'o of Bection 1-602 of Executive

Order No. 12088. Unlono u.s. gat demcnstrates that such failure

to comply was justt!&oa gnd '“nov echedule is agreed upcn, the

Regional Admanxot:atcr:wxix rcfcr the matter to the U.§. EPA,

office of t:tqf. g!axrn (OEA) for resolution of the dispute

with U.8. aoz nnut;gq;;rtor 0ffice. In the event that a
ro.olutiou 4- nat rocchod betwesn OEA and the parsnt Agency of
the non—eanpty&og !nczlity. the Administrator of U.8. EPA will
request the Director of the Office of uannqcnont and Budget to
resolys the conflict pursuant to Section 1-602 of Executive Order
12088.” As provided in Bection 1-604 of Exeocutive Order No. 12088,

such conflict resolution procedured ars in addition to, not in
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lieu of, other procedures, including sanctaions, for the enforcement

©f applicable pollution control standards.

OTHER APPLICABLE LAWS AND REGULATIONS
M“*..‘ ‘ -

All actions required to be taken by U.s. DOE purlunnt to this
Agreement shall be undertaken in accordance with thq raquxrcmunta
©f all other applicable local, state, end P-dqra} 1nwt and regulations
unless an exception £r°m such requirement 1- -pocifxeally provxdod

in this Agreement. ,,n”"ﬁf.

' -:--‘

RESERVATION or,azcxtg

U.S. DOE neither admits nor doﬁipa lny findxngo of fact

‘s
Coreve!

Mgreamant.

Nothing herein is 1ntondod to lt!pctwthc rights or liabilities

“b« R -.‘_.
of nonparties to this Agreement., “.ir

s All such modifications shall be by uutual
agreement of 0.8..3?A and U.8, DOB. Buch amendments shall be in
writing and shall have as the effective date, that data on which
sui arendments are signed by U.8. EPA, and ghall Decome an
1ntcg;o; part of this Compliance Agreement.
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3. Any reports, plana, specifications, lchtdu10l7~lnd
attachments required by this Agreement are, upon !PProval by

-' ‘- -"." LENNIN
ey T e }
e e e
te o e
. T

U.S. EPA, incorporated into this Agreement.

4. No informal advice, guidance, -uggcj:zqnu, or ccmmcnt- by

U.§. EPA regarding rnportu. plans, npoctt:caticac. lchcdulcl, and
@ny other writing submitted by the U. 81 DOB'vxll be construed as
relieving U.S. DOE of its obligation” to ohtatn such formal
Spproval as may be required by this Agrcnhont.

5. Upon demonctration of eomplilncd’by U.8. DOE with this
Agrocmont, there will be a connxnuing,oblantion to comply
with applicable permit and ethor roquironantn under the relevant

statutes.

IT IS SO AGREED:




ATTACGMENT 1
SCOPE OF WORK FOR A REMEDIAL INVESTIGATION 6/30/86
AT FEED MATERIALS PRODUCTION CENTER

PURPOSE

The purpose of this Remadial Investigution is to dctcﬁﬁﬂi?tii,c‘mmre an!
12%eont of any release, or threat thereof, of hazardous or radiocactive
subatances, pollutants, or contaminants at or from-the Feal Materials
Production Center, and to gather all necessary dati 45 support the Feasihility
Study. The Contractor will furnish all perscnnel, materials, and services
necessary for, or incidental to, psrforming the-Ramedial Investigation at
Feed Materials Production Center. AT

[
SO

‘, "-‘
DIAREN

DEFINTTIONS
a. Facility = refers to the Fesd Matarialy Profiction Canter (PMC).

b. Site - rafers to PMPC and all-areas whers hazardous or radicactive
substances, pollutants, or o:h:@nj,mqu_.hwc been deposited, stored,
disposed of, ar placed or otherwiss.cams to be lomted.

C. Waste Managanant Area -.refers to any oontinguous land structures, other
appurtsnances and improvemint on:the land used for storage, trsatment,
dispcaal, collection, radicictive scurce separation, transfer, processing,
resource recovery,, incineraticn, or cnservation of any chewical or radio-
active material. “It.includee any unit at the PMIC facility from which
contaminants might migrate, irrespsctive of whether the units vare
imteaniet for e indrit of radicactive and/cr hazardous waste.

4. Production Am nﬂm to any davice that yields a radicactive or

W KaT
!

SCOPE |
The Rariwd m fnvestigation shall consist of eight taskss:

Task 1 ‘< Pescription of Qurrent Situation
Task 2 « Work Plmn Moquirensnts
Task 3 = 8ite Investigation

Tagk 4 - S8its Investigution Analysis

Tagk 3 - Laboratory and Banch-Scale Stulies
Task 6 = Reports ‘

~wsk 4 = AMditional Raquiremants

Task 8 - Commnity Relatione Support

IASK 1 - DESCRIPTION OF CURFENT SITUATION

The Contractor will outling the purpose for the Remadizl Investigation anmd
describe the backgreand information pertinent to ths 7acility and its problems.
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The data gathered during any previcus investigations or inspections and
cther relevant data should be used.

a. Sits Background

The Corrtractor will prepare a summry of the regicnal locstion,

pertinr it area boundary features, general site physicgraghy, hydrogeclogy,
uuhimrialmotthohduéymmmm.mangquﬂ =
d:upoul of both hazardous and radioactive matarials.

This summary shall at a minimm include: BRI
A. The general geographic location: e )

Aroas. ".,'.'-'

c. MnmmmummcMmeuym
: mlﬂmﬁmmmﬂotnimmwyclmly
indicated; and . o

D. uxmmmmmmmmm
or lines.

2. Mlsmmtmmmmlum&u. volune, nature,
© location, and cleamp actﬁvi_u

3. Aducripdmatmmtm&ﬁmntud\mu&mw
mmmuwummwwm
ulcfﬂnmpréwuoﬁww.tmmt. Inclide the
mmmmdcw the time frames of
mum.mmuummummmmm

4. Ammw,mmmwmwemm
Mm fondation materials of construction, dimensions,
capacity. and aneillary systems: include location, design, constructicn,
wmmuuxmmmmmm I£ the Waste
Wummummm.mmm
.-waunmdmmmuqmmmwmmw
elm-

‘..

.\ v,
"J

b. Nature and Pxtant of Problem.

Prepare a suvmry of the actual and potential off-facility and on-facility
heaith and enviromantal effects. This susmary shall include: the types,
mmm.mmammmmvhnm
‘ ve matarials; the existance and condition of drums, tanks,
lm:uh..urfaapuuim and other containers: affected media ami
patimays of exposure; and contaminsted releoases such as air releases,
leachats, and runcff. Include discussion of the population in the area
potantially affectsd by release of contaminants from the Pacility.
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Describe any reports of hunan or animal illness that may be related to
the Facility. Brphasis should be placed upon describing the threat
or potential threat to public health and the envircrment.

c. Ristory of Response Acticns.

Prepare a suwmry of any previcus response actions conductediby either
local, State, Federal, or private parties, including inspections and
other technical reports, and their results. A list of refersnce documents
cn L.eir location should be included. The scope of the remsdial- investi-.
gation should be develcpad to address the problems and’ questions that

have resulted from previcus werk at the sita. R

[ LR TR

d. Site Vvisit.

Gorduct an initial site visit to became familiar with-site topogruphy,
access routes, and preximity of receptors to-possidble contamination
and collect data for preparation of the site safety plan. The vigit
she:ld be used to verify the site infoarmtion developed in this Task.

.

Q. mfiﬂt EE! Mﬁiﬂ'ﬂ- '.: ‘“"v.‘::'r....

Establish site boundary conditions'to:delineate the erea of remsdial
irvestigation. The boundary conditions 'shall be eet O that
Li.estisztions will cover the cortamiriated media in sufficient detail
to support the following sctivities, e.g. feasibility study. Boaundary
conditions will also be used to:identify boundaries for site access comtrol

and site security. Site boundaried ghall encarpuss all arcas of comtamination

TASY 2 - WORK PLAN RECUIREMENTS

The consultant shall codit pieliminary work necessary to sccpe and conduct
the site remsdial investigition and feasibility study. This shall include
the development apd simittal of a detailed work plan to U.§. EPA for
review and approva) cutl data nesds for characterizing the si
for support of the. feasibility study. The work plan shall include an
orline of propcsed ifvestigation activities, a time schedule for accarplishing
the tasks {dentified {h the §OW, and personnel and equipment requirenunts.
nnuuxpup-wlnnmmnmmmmwgnm‘-m
sarpling activities, lotion, quantity, and frequency of sapling, sapling
and analysis methods, constituents for analysis, and qality assurance

. In addition to these germral sarpling plan elesents, other
mamuuuumummwmmm-mmy.

2.  Srling Plans.

The Cintiactor will prepare detailed Sarpling Plans to address each of
the 6ith Investigation activities.

1. The cbiective of the Sarpling Plan ig tos
A. mp&ume«m field wexk;

g
4




2.

B.
c.
D.

A Szmpling Flan should discuss the following itmm j .

A.
B.
c.
D.
E.

)

G.
H.
I.
J.

K.

- 4 -
Provide a mechanism for plaining and approving site activities;
Prﬁaide a basis for estimating costs of field efforts;

Pnsure that sampling activities are limited to those that are
necessary and sufficient; and

Prwidcacawmpohtofnfmtordlp-niatomo

carparability and compatidbility between all u:!'*sridu parfcmsd
at the site. M

Investigation cbjectives:
Paramstars of interest;

Nurber of each sample type for -dnmu-hu
Iocations of sarples;

llection methods;

m:fmmwumtmxummmm
field (as-nitoluﬂﬁm that will be sent to a laboretery:;

(2) mmum procedures;
(3} Field equipmant listing;

{4}, Sanpling order; and

L

(S)  Decontamination procsdures.

Munumpdmmnmhuw:_

and

M~ oaliwmlwumwplummmu

specified in Subpart 4 below.



b. Health and Safety Plan.
The Contractor will prepare a site Health and Safety Plan.

1. Majcr slements of the Health ard Safety Plan will !n:lud-:

A,

B.
c.
D.
E.
F.
G.
H.
2:; The
7
B.
c.

D.

E.
F.
G.
H.
b

Site description including availability of rescurces n::h as
roeds, wur Arply, electricity and telephone umu:.

Hazard Mlult.im: o
Lavels of protection;
Wk ‘undumu.;

Juthorized perscrnel; 4

Site Health and Safety Mmbq mum with:

interim Stardard @-n‘w'q a!aey Procsdures;

Sectden ITZ(C)(6) of oz |

EPA Cxder 1440,,1 -;hgpintm'y Prauc:icm
.~ ‘-4'-5{9‘

n’AcﬁuM‘OSr mumywmum
wmﬂwmvmm

EPA me and Safety Manuals
um mm:a Oparating Safety Guide (s-punur 1982);

osm nguuuu- in 29 C'R 1910 - 19267

oéummumd.dcdt
&uuﬂiﬁmﬂ

wa%. My field sarpling collection and analyses
&cumnted in scoordance with chain-ofe

© vbets cxocedures as provided by U.S. EPA.  The Qoatractor shall
prepare and submit as part of the work plan a description of
the chaincof-custody proosdures to be used.



d.

Quality Assurance Project Plan. The Contractor will prepare a
Quality Assurance Project Plan (QAPP). The OAPP will be

prepe ved in accordance with “Interim Guidelines and Specifications
for Preparing Quality Assurance Project Plans” (QAMS-005/80,

U.S. EPA, Decwrber, 1980), and the requirements of U.S. EPA's
Contract laboratory Program. ‘m-Q\PPqu.ldbopnpnndnm
as possidble to allow adequate time for possible review and revision.

1. The goals of the OAPP are: "‘“’X"'

A. mmmmtmm“mdwnlmtmmm
quality of results; and o

B. To ensure that all activities, firﬂimdndmulu follow an

2. Specifically, the OAPP must ndd:-n the fallwdrq 11:« and
issuss:

A. Title page with provision for ml lignntuno:
B. Table of contents:
C. Project description;

D. Project crganization lnd nqmnihuityt

e

) Teg e
. ‘e e 1.
YR S

E. c\objccdmﬁotmdnuinmwmm.
‘ accuracy, capleteness; rspresentativensss, detection
limits, and astpulbiuty: b

F.
G.
H.
I.

K-«xml q\nuty control checks and frequency:
L. hrtcmna and systars audits and frequancy;
M. muf.i.w maintenance procedures and echedules;

N. mdﬁcmdmmwbudhm
data precision;

O Rmredial mt
P. Quality assurance repocts; and
Q. Turnaround time.



d. Permit R i rements Plan.

The Contractor will prepare a plan addressing the procedures to be
eTployed if tasks required in the RI will require permitting action
by any goverrmental authority.

e. Pre=Investication Evaluation.

Prior to starting any remsdial investigations, the Contractsy, shall
asscss the sita conditions to identify potential remadial’tactinologies
appiicable to the site and assocciated data needed to evaluata™alter-
natives based on these techrologies for feasibility stidies. A"~
report shall be prepared for U.S. EPA review identifying troad
categories of remedial technolugies that may be applicable to.tha
site and data needs.

TASK 3 = SITE INVESTIGATICN

o Cemesactor will conduct those umctigaﬁcmn-cusuy to characterize

the site and its actual or potential hazard‘to.huiifi health and envircrment.
The investications should result in data of adejuata technical comtant to
support the development and evaluation of remsdial alternatives during the
Feasibility Study. Investigation activities will focus on problen definition
and data to support the scresning of ramedial tachnologies, altarnative dsvelop-
hei aa wileening, and detailed evalusticn Of. alternatd 7.

The site investigation activities'will follow the plans set forth in Task 2.
All sarple analysas will be conductsd/at lhboratories following EPA protocols
cr their equivalents. Strict chain-of<custady procedures will be followed and
all sarples will be located:on & site-map.

t. Hazardous Analyses m

323
5

and chemical chary igtics of all materials of interest at the Fecility
will be corplétsdi. Thée:materials of interest will at a minimm include:

iy

L
oy e

1. Material s;mﬁm)mmwcwmmmm.

containars, {agoons, piles or cther structures:
2. mm-ur- generated at the Pacility and disposed of off-aite;
3. Materiain. trested or disposed of cn the facility; and

4. All matsrials amitted, disctiarged, released or potentially released
into the erwvirormant.

o. mydroseciogic Investigetion

mmmxm.mmwumumemum
at the sits. mmmwmmmma



1. A description of the regional geologic and hydrogeologic
characteristics in the vicinity, including:

A. regicnal stratigraghy: description of strata including
strike and aip, identification of stratigraphic mm.

petrographic analysis;

B. structural gsolegy: description o: local and ug:[cmi.
structural features (e.g., folding, hulﬁ.ng tu.w:g
jointing, etc.): ‘

C. depositional history; ) -
D. rogicnal graundwater flow patterns; u‘d'

E. identification and characterization: cf unn of t-durgq
and discharge. .

2. An analysis of any topographic .‘.utx:rii"true might influence
the groundweter flow systam (Note that sterecscopic analysis
of aerial photographs Mdud m:m. -analysis).

3. Achniﬁcnﬁmuﬂducripdmntﬂnhﬂrmloqic peopartias
of all the hydrogeclogic units. fourd at the site based on
continuous bore hole samples {i.e., the aquifers and any
intervening satuzrated uﬂmntuntd wits), m:nnmgs

A. hydraulic eonductivity -nd' ‘affective porosity based
upon hh:nt.cz-g nnd !.i.nld date;

B. uﬂnlogy g:m du.um'mﬂ degres of camantation:

C. an WdWaMMu
nmt.dmszm

D. thtﬂ"lmum apdtyuﬂndmnim

4. miuguwmammMunhu. sulmit
raps of structural geology and at least four hydrogeclogic
cross tections showing the extent (depth, thicknees,
lateral extent) of all hydrogeclcegic units within the
scope ‘'of the NI, idamtifying:

Ao uammmxummmmm

B. musmwmmznmc
unconsolidated deposits)

C. mummnqummnqmc
might direct or resirict the flow of contaminants;

L. parchad acnidfere:
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E. the uppermost aquifer (includes all water-bsaring zones
abcove the first confining layer that may sarve as a
pathway for contaminant migration including perched
zones of saturation); and

F. zones of contaminated leaching, accumulation, arnd unaffected
h&immﬂmmumutmwmmumncd
by mechanisms of adsorption and/or mechanical #iltering. These
profiles Mdhhsdmcmdmm.bamhoh mpl.m;am
repcesantative analysis. g

5. Ad.ciptimofuurlmlcrnuidmmmmg
including:

A. water-level contour and/or pmum&i&upu
B. hydrologic cross sections d'ud.mmr.tm gradients:

c. mimmumdﬂnnaw mlmuqﬂu
wrﬁaluﬂtmimumnotﬂawzuﬂ

D. mintmﬁmcfwdwinhydnuucgrdim
due, for instance, toﬁdllctmlinnm

6. Mmm«mm“menyumw
hydrogeclogy of the litla Mmﬁtyingc

A. lculum\mlynmm»mviﬂammu
ndadulootwlping:uﬂ

B. ..
dit.:hnb e

7. Pupnnf.i.cn wmmmmtcl concantration isopleth
mape which 'extshd ©ff the PMPC as necessary to identify areas of
Mmm mnpdmldnﬂmummpth

m'--u.-

- - "l.--" "‘ v ! v" . !!!! ;

The Comtractor shall conduct a Groundwatsr Quality Investigation

to charactarize any plumes of contaxinaticon st the site utilizing
ronitor wells constructad of teflon o stainless stesl 316. This
investigution ehall at a minimm provide the following information:

1. A description of the horizdntal and vertical extant of any
immiscible or dissclved plumns(s) criginating from the
Twciidtyr

2. The horizontal and vertical directicn of contaimation
POVameTnt
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3. The current spesd of contaminant movement;

4. The maximum concentration of (ontract laboratory Program List
- (QP) constituents and radiclogical contaminants in the plume(s);

5. An evaluation of fncu:ra influencing the plumns nm:t:
6. An extrapolation of future contaminant movemant: and
7. ldentification of the scurce(s) of groundwatar t:mtm{nttim.

d. Scils and Sediments Investication _."

m.mmmxm.mwmmmmummmmt
of contaminaticn of surface and subsurface scils: . This process zey overlap
withaminm&thoh)dmlogicauﬂyh.gu .charactaristics
oﬂodlmuuwnlmmmmmmmoﬁmuby
gmmmmwmmumumummnmm
&mgmwmm“ulmymumuwln) A swxrvey
ofuizﬁm&ﬂmwﬂnnﬂ.dﬂm.nyhm The horizontal
wwmmmumm-oiummmmu
determined. mzomtimmlealhd@mmlmu.dqmctm
location of samples, techniques utilized, and methods of analyeis
should be included. The Mgammummeyuumm

and probable quantities of subgurface wastes, such as buried drums,

old spill areas, inactive mtmm&mu o landfills. Gescphysical
methcds may be used to supplaent aafpling results. This investigation
mamwc-munumummmmmm
nirbonnmdmﬂaawnwnlm.

Surface Water Imctigntitn

w-mwmmmxcmuumumam“
wvater. mmmmmﬁmmmmmmugmm-
data from river sediffefits simpled may be relevant to surface water quality.
A survey of existing stk -on surface water flow quantity and quality

may be a usefiil first step, particularly information an local background
levels, location dud: frequancy of savples, sampling technigques, and
method of sralysis. This program shall also evaluate the impacts of

the contamirants o the floral and faunal comunities in the surface
mm and any adjacent wetlands. This irvestigation should

L v

1. wm mmwmmmmn«:
Ml&mmﬂhﬂyomw discharges to surface watar
for each each year of plant ‘cperation. Repoxrt for each yesr,
doses to raximally exposed individuals and, for the Great Mimei
um.mmmnn-wm?:mu%&m
Report the intsgral population doss from Great Mimnd
&Mmmmmmmmmh

year; and



2. Performance of radiclccical analyses on the sediments in the Great
Miami River fram esch discharge point downstream 2 kilameters.
Radioclagical analyses on scils fram the banks shall be mde.
Radionuclides shall be identified isotropically and campared to
mesasured background concemntrations.

. Air Investigation -:‘f:!",.

m.mwdnmummma.mmmum.
e program should address the tandency of substances (identified through
the Hazardous Analyses Program, Task 3.a) wmmmﬁwﬂn local
wind patterns, and tha degree of hazard. This investigatian ahould
include a detailed and comprahensive study of ndiolagicni irpacts
asscciated with past operations and should inclndm T

1. mmymmuimm wefnottsiu population
within 2, 5, 10, and 50 mile radii of the FMEG due to airborne releases
for each year of plant cperation. kpondc-qwt}nm.dmin
ammmamammxywmmm-mmm

2. kump-cdwlymwﬁmmdmiﬁamaf md.tmctiw materials in
areas within 2 and 5 mile radii of the FMFC dus to airborne relesses
for each year of plant cparatich.and-give the intsgral deposition
for each year. Report depositidn. and dompute resulting whole
body and organ doses. Verify.the computations through direct

sails and sediments performed. in Subpart e.

g. Off-Facility Water Supply Mgﬂm

Mmtnprcgmmlningoﬂhguhrurpumwmw-h of

off-facility downgradient: ;xivuu water supply wells and dowrwind cistern
supplies for any contaminantis having the potential for movemsnt off of the
FMPC. mmmawmwmummmwc

proposed criteria’ m»m of results.
TASK 4 - SITE mrzsnmm-:mxsxs

moaumcwrwzn-m.wmnummumuu
investications and thair results. The cbjective of this task will be to ensure
that the investidaticn‘data are sufficient in quality (e.g., QA/OC procsdures
h.v.b-mmum)mmeywmmmmwm

a. Data Anllng'

The Contractor will amlyzs all site investigation data and develcp a
sunmary of the type and extent ‘of contamination at the site. The
suary will Gescribe the extent of contaninstion (qualitative/
Ya.n-4ve) in relaticn to background levels indicetive for the ares.

b. Exposura (Risk) Assessment

mﬂ; oy y Mi;dmuunw::imc
constituents determined to be present

(Task 3), mmmmxmummuuhmmm
theos comtaminamts. ‘e following items will be discusesd Of endh
contaminant:
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1. Enviromental Fate and Transport:
A. physical, chemical, and radioclogical properties;
B. chemical transfcrmations; and
C. fate and transport.
2. ?:xiaalcgial Properties: S
A metamolien SR

B. acute toxicity; ..
C. wbacute and chronic toxicity;
D. carcinogend city;

E. mitagenicity; LM
F. teratogenicity/reproductive efficts;

I. aquatic spocias wadqty, envirormental 4 .

3. Risk Almmm m Pvaluation:
o "Y “ noncarcinogenic humn health effects;

TR G,
. I Y RN

4n-nognphic Profile of Population at Rigk:

m. analysis should discuss the degres to which either en-facility
control o cff-facility measures ere required to significantly
mitigate the threat to public health, welfare or the envirorment.

The Cortractor will analyss the results of the site investigetions in
relatitn to the potantial rwnsdial techrologies eppliceble to the sits.
Data supporiing or rejecting types of corrective action technologies,
campatibility ef wastes and construction meterials, and other conclusions

@ A e

WG OB PEUBEETUE «



d. Groundwater Protection Standards

The Contractor shall develop Groundwater Protection Standards for all
ofmmmwmmmgmmwammmstu
Investigation (Task 3).

1. The Groundwater Protecticn Standards shall consist ot:

A. farmy@-uumlht-dinhbhlofdomwﬁ,

the respective value given in thet table if the backgramd
level of that congtituent is below the vum givm in'rublc l;:
or . "

B. the background level of that mtitum: J.u mmtu; or

C. a U.S. EPA sproved Altermats mﬁm Umi.t.

2. Alternate Concentration Limits (M:L'o) my bo ‘dmlcpd bj the
Oantmuﬂsuhnittdwthcb.s.mkmw For any
proposed ACL's the Contractor shall ‘include a justification based
mmmumm me\mmmb).

3. within forty=five (45) days ottoaipe "of any proposed ACL's, the
U.S. EPA shall notify the'{nited.States Department of Enargy (U.S.
LCZ) in writing of approval;i dissppioval or modificetions. The
U.S. EPA shall mcifyinwiﬁ&mﬂnm(l) for any disapproval
or modification. i

4. Within twenty (207 dlymct mipt of the U.S. IPA's notification
AL, ths U.S. DOE shall amend and

IFA pavisad AL's.

The mmm_mmmm/uhﬂ\nh studies to determine

the applicability of remedisl tachnologies to sits oonditions and problams.

mlm the techiplogies, based on literature review, vendor comtracts, and
Segs -wdmmmmmmﬁm

A testing mmmﬂntyp.(u) and goal(s) of the study(ies), the level
otcffmsw.uﬂdnuw and interpretation guidelines shall be
developed and autwitted to U.5. EPA for review and spproval.

Upon completion of the tasting, evaluate the testing results to sesess the
technologies with respoct to the site-epecific questions idantified in the
bomt alne, qumm pelected besed on testing rasults.

mn.mmmm;ﬂwmmu-mu.mmmw
and nagativeg.



TASK 6 = REPORTS

The Contractor shall prepare a Ramedial Investigation Report to prucnt Tasks

1=7. The Ramedial Investigation Report will be develcped in draft form for

U.B. EPA reviev and approval. A public meeting may be held to discuss the

Draft. The Remsdial Investigation will be developed in final format inccrporating
all comments received on the Draft Remedial Investigation m

Five (5) copies of toth the Draft and Final Remecdial Inwctigltim Reports
will be provided by the Contractor tc U.S EPA.

TASK 7 = ADDITIONAL REQUIREMENTS i
. Reporting Requirwnants.

vmnmymummmnmawuwbymmw should
be submitted to U.S. EPA. mmmu!nmim the
Contractor shall sibmit progress m%mﬂmﬂbnadmulcmux

1. Identification of site and activity. ... .07

r mmofw&atﬂuriuﬂmmmmmim
with the Agreanant. .

3. Percentage of campletion. ,

4. Difficulties encountared duri.rq tha rcpntﬁ.ng paricd.

S. Actions teing taken to nc:t!y preblm

€. Changes in psrsannsl.
7. All muwmxmmwnxmmmmwu.s, DCE.

8. A sumary of all plans and progeudres arpleted during the past month
uwuuwacuviunm-dmmmm

The monthly progress mwilllmwmmlmlm&m
hrud\wuviquﬂdmmmlmmmm
erplmumotwmumﬁuumﬂuminﬂummwulm

b.

Inndditimma\#mm mmwumm
audit prior to performing arry task aftar

‘!\nkl.tfl ammumw The audit will

mxmmwuammmmmm sanmples.

Sample ‘!yp Performance Bvalustion ¢ of Ganples  U.S. EPA Analyuis

J Surple Procedure
Crganic se/liastrals 2 625
Acids 1 €28

- ranie K2's 2 €08 or 625
Arcratic Purgsables® | 602
Crgmnic Hmlogenated Purgeablee® p | 601
GC/MS Purgesblee 1 624

*Mathods 601 and 602 are not essantial if Contrector proposed analyring
all purgeables by GC/MS (method 624).



-1% -

Sample Type Performance Evaluation ¢ of Sarples  U.S. EPA Analysis
sSample Procedure

Inorganic Metals
Inoryanic Minerals
Inorganic Nutrients
Inorganic e} :
Inorganic Coo/BOD RENC

Tee Aeatractor 1 expsttad to qualify as well as quantify.-tha parameters

of interest. The results shall include all supporting data 'gs required

for a OAPP as specified by U.S. EPA and described when simplies are forwarded
to the lakoratory. '

An an-site laboratory visit will be performed by an-U.B. ZPA Quality
Assurance Officer to verify campliance with mzir-dmlyau proosdures.

e ) b

- ‘e
e

TASK 8 = COMMUNTTY RELATIONS SUPPORT

The U.S. DOE will act as lesd agent for the implamentation of commmity
relations activities. The Comtractor will provide support to U.S. IXE
staff as required for commnity relations sctivities. Community relations
activities performed by the U.S. DCE will: be consistent withs

a. Superfund cammunity relaticrispolicy, as stated in "Guidance for
Drplamenting the Superfund Progmm’, and -

b. "Comunity Relations mmm-.m*.




SCOPE OF WORK FOR A FEASIBILITY STUDY

FEED MATERIALS PRODUCTICN CENTER

PURPOSE

The purpose of this Feasibility Study is to devalop lnd wuuat.'u renedial
acticn alternatives and to recamend the remedial action(s) $6.}s:taken

to protect the public health, or welfare, or the envirorment from releases,
or threatenad releases of hazardous or radicective substances, poliutants
or contaminants atortmmhdmwiulmm The
Contractor will furnish the necessary persannel, murin.h, and services
necessary to prepare the remecial action fmi.bility ltudy.mxap: as
.otherwise specified. s o

DEFINITIONS ,
a. Facility - rcfm to the Feed Matarials. pmmm c.nur (FMPC) .
b. &tc-nfmmmmulmmwundim“

substances, pollutants, or ccntunimntl ‘have bean depoesited, stored,
disposed of, cor placed or oﬂnwiu___m to: be located.

The Feasibility Br.v.ny mim of nim tasks:

Tagk 9 = Description of Qurrent sttunticn

Task 10 - Work Plan "'y

Task 11 = Development. of’ numum

Task 12 = Initial Screening ‘of Alternatives

Task 13 - Detailed’ Mytu of Altermatives

Task 14 mnattm I!'ll Selection of Preferred Altarmative

me-néﬁzmmaamsmm

mdmmmdu'em the nature and extent of the prublem,
uﬂmprwiwomuﬁvidummulkldﬂnm
Investigaticn may be incorporated by refersnca. Any changes to the

Following the sunmry of the current situation, & site-specific statsment
dﬁnmt«ﬁnm,hﬂmmmﬂudmw
Investication, ahould be presented. The statemant of prpose should
qumx«m&lmpmmmum
by rensdial alteznatives.



Ihu

MKIO-VDRKPLAN

A wOrk plan that includes a technical approach, personnel rqui:m-nu ard
schedules shall be submittsd to the U.S. EPA for review and approval for the

prerosed feasidility study.

)
o h
2

TSR 11 - NEVELOPMENT CF ALTERNATIVES \

Basad on the results of the Remadial Investigation, the- Q::ntnctor uill develop

© li=itad nurber of alternatives for source comtrol, off-facility remedial action
or an=facility remedial action, based on the objocr.ivu nublhhd for the
remedial action and the scoping decision. ’ D

a. Establishment of Remedial Response mjoeu.m. ".‘.,:_7;1}-.-..:. ‘

mminamj\mumviﬂxmu.&ﬂmwlnm
site-specific cbjectives for the remadial scticn. “Mese cbjectives
shall be based cn public health and envirarmantal' concerns, scoping
decisions, information qathered during the Remedial Invastigaticn,
EPA interim guidance, and the requiremants of-any other spplicable
Federal mt.utui.mhﬂirqwmqu At a minimoer, all remsdial
ucﬁmmm:ﬂmg%mmhmimﬁth,wu
-mn.mmmwmmmo.

TAams{ fication of Remedial 'hd\ml ..

hndmtbcumdhlmpnnncbjocﬂvuunbuthdlhwnmdmmtm
of purpose identified Ain Tusk 9 identify appropriats remedial tachnologies as
.u-;-wmmumumum These technologies
shall be identified'ch a m ¢ basis, although considarstion should
ugimwmmuuuwupumm The technologies shculd be
able to magt the crse tbjectives. The list of potantial remedial tech-
nolosies developed - ,‘,mamm«m1umm“¢wnn
of applicablets ogies and shall be screensd bascd an site conditions,
mnomm.wmmm to eliminate or modify

oxies Uit may prove extremaly difficult to implemant, will
require unreasciable time paricds to implement, or will rely on insufficiently
dwelqutud\mlagy

c. Idm:.ﬁcnum cf Raemadial Altezrnatives.

mmwmmmmm-. respcrse
cbiectives, and other appropriate considerations into a corprehansive,
site-specific appreach. Alternatives developsd should include the

following (as appropriats)s

* Alternatives for treatmant or disposal off the FFC
a3 appxcpriats

°* = Alternatives vhich sttain applicable and/or relevant
Mnrup.\blicmﬁsccwiml stardardas




3.

* Alternatives vhich exceed applicable and/or relevant
public health or envirormental standards.

° No action

There my be overlap among the alternatives develcped. Nrﬂnr.
alternatives outside of these categaries may alsc be dmlsp-d

The alternatives shall be developed in close consultaticn ‘with.the U.S.
EPA. n:cumtﬂnntimhfnromhﬂmgmyud\mlcgininmkze
in the develcpment of alternatives.

The alternatives developed in Task 11 will be mw thc Contractor
and U.S. EPA tO eliminate slternatives that are clearly.not feasible or

am&tcmwmmndwuuﬁmdmm
altarnatives. o

2. Considerations to be Used in Initill Gen-n:u'q

e

Mubrudmidmdmmuthcmd“mmhfaﬂnmm

screening: cost, effects of the- nttmtivo. and acceptable clginu.ring
practices. More lpociﬁcl.uy. tho !auaud.ng foctors must be considered:

1. Cost. An utmuwmmmmmum
Emummyu-ummwmwum Total
cost will include the cost of impiementing the altarnative
uﬂﬂnw-tcfmuamnim.

mcwmvinummyummw
mmcmmmmmw

: QM Altermatives posing significent adwerse
will be eliminated. Significant adverse
.!‘m shall include but not limited to failure

2.

. Only those altarnatives that satisfy
ectives and contribute mibstantially to

the protection of public health, welfare, or the envirorment

shall be considervd further. Source control altermatives shall
achieve adeqrate control of scurce saterials. On and off-facility
altarmatives shall minimize or mitigate the threat of harm to public
health, walfare, or the environmant.

4. lmplewntability end reliability. Altermatives that say prove
Ia!ﬁhttomm. will not achieve the remsdial
a&tmijummumlowmww or rely on unproven
technology, will be eliminated.

3.
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TASK 13 - DETATLED ANALYSIS OF ALTERNATIVES

The Contractor will evaluate the alternatives that pess throxsh the Initial
Screening in Task 12. Altarnative evaluation will be preceded by detailed
development of the remaining alternatives.

a. Technical Analvsis | Gt
The Technical Analysis will at a minimszi

1.

2.

3.

4.

5.

7.

10.

Describe appropriate treatment, storage, and dispoul
technologies;

Discuss how the alternative does (or does nirt). e:nply ‘with
specific requirements of other erwirormental When
an alternative does not carply, discuss how the nltmf.i.vc
Mmmmmmumozmmpmuemm

mimmm:ndducrmwdﬁignm
thnt mldhoiuplmwtoaddm nufplam:

Qutline cperation, uintnmn. nnd nu'tttcnng requirements of
the rn-dy;

mmqmmmuﬂmmacmuumm

a:rplimm with applicable ‘RCRA.and other EPA envircrmantal
rogram requirements, mmmm Potential

dispou.l facilities shouldite eviluated to determine whether

off the FMPC managemnt-of-sita-vastses-could-result-in-a-potential.

mammmmmw facility;

Idmﬁ!ywpcnrgsmm off the MFC disposal
m.mmupruumpim:

Describe mqﬂn ﬁtmﬁw results in peomanent treatment
ordutnmwthm. ard, if not, the potential for

bat-h md.nw and off-facility health and safety considerations);

mumumﬁwmznmmmm
cporable units. ‘The description should include a discussicn
of how viirious vpsrable units of the total remady could be
upxmmumn or in graups, resulting in significant
W»mm«mum:

mwmnwmuwmahwm“m
avﬂwwm‘mmm:

mmmwmamm
or Gite preparation consideraticns.



b. Evircamental Assessment : l

The Contractor will perform an Invircrnmantal Assessrant (EA) for
each alternative. The EA should focus cn the site problens and

~ pathways of contamination actually addressed by each altermative.
The FA for each altarmative will include, at a minimum, an evalustion
of beneficial effects of the response, adverse effects of the .
response, and an analysis of measures to mitigats cdvarse efficts.
The no-acticn alternative will be fully evaluated to describe the
surrent site situation and anticipated envircrmental conditions. .
{f no actions are taken. The no-action alternative will serve as-.
the baseline for the analysis. S

c. Public Health Analvsis | T,

should be described in terms of t-tarm effects (e.g., lagoon
failure), long-tafm exposure to hazardous eibstances, and resulting
public health impacts. Each remsdial alterragive will be evaluatsd
over time. The relative reduction-ffi piblic health impects for
cach alternative will be comparwd. to the no-action level. Mor

by ¢, e

the relative effectivenss .
will serve as the baasill .ﬂ:tmamlm.

Tegiy e i
‘H’;’:;A.. -:".‘

=3
quidelines are not svailabldsthe corparison should be based on
technologies

i

mwumnmuuwmu.mumuw
costs. mwmmmmmw
be inclided. AmdmmﬁMwa.



-6-

TASK 14 = EVALUATION AND SELECTION OF PREFERRED ALTERNATIVE

The U.S. EPA shall review the results of the detailed analysis of alternatives
prepared under Task 13 and select the preferred alternative. The lowest cost
alternative that is technologically feasible and reliable and which effectively
mitigates and minimizes damage to and provides adequate protection of public
health, welfare, or the envircmmant will be considered the prefeiTed alternative.

The following consideraticns shall be used as the basis for selscting the
cost-effective alternmative:

a. Reliability. Alternatives that minimize or eliminati.the potential
r release of hazardous subetances into the envirorment will-be
considered rore reliable than other alternatives,.  For example,
recycling of wastes and off-sits incineration waild be corisidered
more reliable than land dispoeal. Institutional éonderns such as
management requirements can also be considered urd.hbll.ity factors.

b. g%lmbiu%. The requiremants for iuplqmqﬂmw alternatives
wi conal » including phasing altermatives. into operable
units and segmenting alternstives inta project areas on the sita.

The requirements for permits, zoning restrictions, rights of way
“and public acceptance are also cmpim ofhcm to be considered.

c. Effects of the Alternative. m.;muw posing the greoatest
Tmerovemant to (and least negative impitt on) public health, welfare,
and envircrment will be favereds . - 4

a. W. The alternativés with the losest adverse safety

"e. Present Worth of Total’ .m net present value of capital and
santed itgnance cost 'of the proposed alternative must be
presanted. RN

TASK 18 - DRAFT F¥A

- .o

The Contracter will péepare and submit to U.S. EFA, a Draft Peasibility .
study Report.fresanting the results of Tasks 9 through 14 and recommanding
a remsdial-sctioh alternstive. Pive (5) copies of the preliminary report

will be provided by the Contractor.

s BV
e

TASK 16 = FINAL FEASTRILITY STUDY REFORT
The Contractor will prepare a Pinel Feasibility Study Report for euadssion

to U.8. m.mmmmmmmmmum
srare uf Giao. Pve (3) copies will be grovided by the Contractor.
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TASK 17 = ADDITIONAL REQUIREMENTS

Reporting and Comunity Relations Support requirerents, as described in Task 8
of the Remedial Investigation scope of work, will be required for ths Feasi-
bility study as well. The Feasibility Study Reports will address the nead
and the applicability of long term monitoring at the facility.
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APPENDIX E

COMPARISON OF AMBIENT AIR MDNITORING DATA
WITH STACK EBRHISSIONS.

.




APPENDIX E

Comparison of Ambient Air Monitoring Data with Stack Emissions

During the time between 1982 and 1985, the highest annual average ambient a1r concentrations of
uranium were measured in 1983, although the reported stack emissions were onfy 172.8 kg. (about

one-half of that reported for 1982 or 1984). The measured air concentratno'ﬂS‘of Jranium \vere
elevated at all site boundary stations for that year. This observation suggests that ac'cual uranium
emissions for that year may have been substantially higher than repbrted q;tha: the measurement

system is inaccurate.

FMPC operates seven high-volume, particulate momtormg. statuorts,_.located on the site boundary.
The data coliected and reported (Boback, 1986; Cornett ?982 Hertel 1'986) from these monitoring
stations indicate an annual average total suspendé'd parttcu‘[ate (TSP) concentration between
35.4 +3.3 (1985) and 42.6 £2.8 ug/m3 (1982). Th‘ese annual TSP concentrations were within the
primary ambient air quality standard of 75 ug/m_B' The standard deviations of the annual TSP

concentration from the dufferent locations sugges’t, .t"'best a secondarv effect of wind direction and

distance from the process area. Although data’ ‘ t‘h“‘a Il.r'mted period have been examined, the data

were surprisingly homogeneous in chara;:tec 'Ihe sou’theastern boundary station (BS4) measures at

or near the highest TSP concentration levels, whereas the northeast boundary station (BS2) measures
at or near the lowest TSP concehzfa ion Ievefs. The range between the maximum and minimum
annual average concentratnom Was fouq&.tcoe 7 ug/m3 (1982), 6 ug/m3 (1983), and 9 ug/m3 (1985).

A meaningful comparlson caﬁnot &-made between the measured TSP concentrations and the

secondary ambient aur»qua‘hty standard since the latter applies to a 24-hour average, whereas the
measured values cbrrespo;w, to-a-1-week averaging period. Greater variations were observed in the
maximum weekl'y .average TSP concentrations, but the variations between monitoring locations
were less than' mlghi be expected with a major particulate emission source in the vicinity. In view of
these observattons and the anticipated meteorology, it appears that the monitoring stations were
measuring a nearly'mmogeneous background of airborne particulates.

A somewhat different picture emerges with the airborne uranium concentration levels measured at
the monitoring stations. The annual average air concentrations of uranium reported for the past

4 years were as follows:



Airborne Uranium Concentration (10-5 pCi/l)

Monitoring

Station 1982 1983 1984 1985
BS 1 0.77 2.1 1.03 0.296
BS2 0.42 14 0.92 9311
BS3 0.70 2.5 1.36 0557
BS4 0.21 0.89 035 0213:-,“
BSS 0.35 0.98 0.40 . 0.221 ©
BS6 0.39 1.1 0.53"“‘ - 0:241
BS7 0.22 0.48 ~43e. h "’i.."_:o.1 11

Unlike the measured TSP concentrations, the uranium contéﬂt i the au‘horne particulates provides a
tracer of FMPC operations. The highest leveis of uramqm wereobServed at the east (BS3) and nerth
(BS1) boundary stations. These were the two mom.‘eqrmg statlons c‘\osest to the process area. The

northeastern station (BS2) generally ranked thlrd, The BSZ station was downwind of the
predormnant wind direction anticipated for the s:tn. but aboUt 350 to 400 meters farther than the

generally measured the lowest airborne dmm_pm toncentrattons because it was the monitor farthest
from the production area and has a wind durectfdh- wnh an expected low frequency of occurrence.

Based on these monitoring data .hoghest mhalatnon dose would be expected to occur ori the

eastern site boundary. The eshmated puimanary doses at this location were as follows:

e )

N i o (millirem/kg uranium)
LS9, T 70 358.9 0.0195
ms 25.1 172.8 0.1450

| 1984 13.7 391.4 0.0350
1985 5.6 75.3 0.0710

The reported plant-wide, annual uranium air emissions have also been presented to emphasize the
anomalously-high pulmonary dose obtained from the 1983 data. The last column in this table

E-2



presents the site boundary pulmonary dose per kilogram of uranium discharged to the atmosphere
(D/Q). This parameter is generally considered to be a measure of *}.e dispersive characteristics of the
atmosphere, where larger values of D/Q are associated with less dilut.. :n of the air emissions.

The annual variations in the meteorology are usually not a primary cause of large variations in
annual average concentrations. With a constant emission rate, the year-‘tc:year variation in
meteorology may produce a 10 to 20 percent change in the concentrations-ata’ }honltormg station.
Dramatic temporal variations in the emission rate can produce results analogous to thbse observed
at the BS2 monitoring station as well as at other monitoring stations m.the au' momtormg network.
However, the air monitoring data did not indicate this to be the case. When the D/Q values from all
monitoring stations were compared, there was a consistency found m 'tbe year-do-year data reported
for all the monitoring stations; that is, the 1983 D/Q values relatwe mthose observed in 1985 give
2.101 £0.198 for al! the monitoring stations. in other wor’ds ‘the 1983 D/Q values are an average of
2.101 times those measured in 1985 with a standard: 'devlatmn ot 0 198 (9.4 percent). The same
process yields 6.506 * 1.278 (£ 19.6 percent) and 4. 4»40 + 0 89.2 (* 20 0 percent) when the 1983 data
were compared to the 1982 and 1984 data, respemvew In effvct while there was some station-to-
station variability in the data from each mor?:tom'fg Statnoh,. -all the monitoring stations showed an

average systematic difference from year to yea ‘ be standard deviations about this average were in
the range expected from variations in anhual meteorology

Although it is difficult to specificatly identify the actual cause of the systemic bias in the monitoring
data from one year to the next.,, it is denr thqt:the bias seems to affect all the monitoring stations in

the same manner. This observathn does ot depend on the accuracy of the monitoring data, since
the analysis depends on the rela'tnve--data collected at all monitoring stations in 1year and the

station over 4 years. A possnble cause of the year-to-year
area. If the 1983 data' set asude the 1982, 1984, and 1985 monitoring data suggest an uncertainty

of £100 percem m ghe mh-a}atnon dose. The 1983 data suggest either (1) a possible unaccounted-for
air release of ucamum at the facility, (2) a fugitive source of uranium emissions in the production
area, or (3)a pfnb?em associated with the laboratory techniques during this year. It should be
stressed that these are tentative explanations which appear to provide an explanation for the
monitoring data.
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RECENT ACCIDENTALRELEASE
(JANUARY-1986)




APPENDIXF

Recent Accidental Release (January 1986)

The UFg to UF, reduction facility is located in the FMPC Pilot Plant near the- sﬁm:h!ust corner of the
plant site. The facuhty receives UFg from offsite in large cylinders. The r.yhnders ate-heated with
steam to convert the UFg to a gas. The gaseous UFg is mixed with dtsas.acnated ammoma at the head
of a 20-foot-long reaction vessel. The two vessels, each about 15 mches n‘rd!ameter and 20 feet iong
are mounted vertically. Operating temperatures in the vessel vary ‘ﬁ'om gne ehd of the vessel to the
other and with time. At the temperature of the vessel (nommally 1JOQ’F) the UFgis reduced to UF,.
The UF4 (commonly referred to as green salt) is collected é‘tfhe bottqrm of the reaction vessel and
packaged for use at Plant 5.

scrubbing. The recovered HF is sold commer ally to n offsite contractor. The nitrogen and

An investigatioﬁ uf‘bhe vessel failure was conducted by a DOE Incident Investigation Board. The
board assembled the‘facts concerning the incident, analyzed the facts, identified the probable cause,
and provided their judgment as to needs for the safe operation of the facility. The findings and
recommendations of the board were published in June 1986 (DOE, June 1986). The survey team
believes that once the recommendations of the board are implemented, the probability of another

such release of uranium from this facility will be minimized. The survey team observed that some of



the recommended corrective actions had aiready been implemented. The remaining actions will be
implemented shortly.

The board attempted to estimate the quantity of these releases since no monitoring data were
available. The estimates were based on known input rates for UFg and disassociated ammonia to the
vessel and assumed fractional releases to various parts of the facility. A descri‘ﬁ!ﬁon of the board's
calculations can be found in Appendix 4 of their report. R

The board concluded that a maximum of 9.7 kg of uranium and 3.3 kg of ’HF were released. The
survey team believes that while the estimate is probably conservatwe ihe“release could have been
higher than this estimate due to inaccuracies in the assumptlommade Thls |§'espec1ally true in the

assumption that 6 minutes passed from the initial failure to shutdoWni.of"the UFg flow to the vessel.

Nonetheless, the estimate is the best available data and is adequate far’ ‘use in evaluating impacts of
the incident. 2

size and mass and wouid fall out and depo‘s\:l on the:iground more readily. Secondly, UFg reacts in the
moist air forming large, massive particles that al‘sa :eadlly fall out.

passage about 1.5 minutes. The resulting bone dose was 2.2 millirem,

which is about 25 percentof the highest predicted organ dose for all airborne uranium releases from
the site for 1 935 k

u T‘

The predicted 'é‘bv'i@g.ntration of HF was 1.3 mg/m3, which is more than one-half of the air
concentration limit suggested by the American Conference of Industrial Hygienists.

1.”
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Ground-water resources in the area of FMPC have been the subject of a number of investigations
over the last 30 years. These investigations and their results have not always been tied together. This
section of the report summarizes the major ground-water studies and‘ the primary results in a
chronological order. This summary is intended to show the extent of ground-water contaminétion
at FMPC and identify the specific pollutants of concern. i

Glacial Till (Perched Aquifer) On Site

Most of the data associated with the saturated portion of the glacial tllr »s ‘thé result ‘of recent studies

and sampling. Even so, the data base is minimal. The fol,lbymnq mfohqatlon chronologically

o,

surnmarizes the pertinent data and studies.

(Theis, 1955, and Eye, 1961). The 1961 Eye report melﬁdéd a' large sampling program of site
soils, ground water, and surface waters. Sampnes takeh q:f water from site excavations at this

time showed hngh concentrations of chlorld_ |‘tra¥es,°ﬂuondes, and uranium (all typical site-

n

Note on Table G-1 that shallow ground V\;ater in 1959 at the K-65 ditch contained significant

u it o e

uranium (167parts pe: mrllfbn [ppmi) and nitrate (1273 ppm). Water obtamed from

evidence of wngia D) reaé?
accordmg to E&e, N mdncatwe only of the fact that process materials can be dissoived and

Eye's condusnons included the following statement: "Analysis of water samples collected

from trenches and excavations throughout the plant site show that production chemicals are
finding their way into the subsurface waters of the plant." Eye also indicated that the storm
drainage system should be invesﬁgated to ascertain whether it presented a possible pollution
potential to Paddy’s Run during storm flow. The results of the 1985 Dames and Moore study
indicate that the discharge from the storm sewer system (to the storm sewer outfall ditch and



TABLE G-1

ANALYSIS OF MISCELLANEOUS WATER SAMPLES

COLLECTED ON FMPC SITE

pate sample Locatian opn | oo (p:% (oo
9/22/60 | Storm sewer line from technical lab , 1,217 [ 7738~ . 8.
9/03/60 | Elevated tower trench 66 25 ~.-'tuo.5 8.0
9/28/60 | Fire line trench - 2", }.i0s] 5.5
9/28/60 | Fire line trench - 4. 490430 1.3
9/30/60 | Ditch N. of Pit #3 1.0, 28] 1.2 1.1
6/24/60 | Puddie north side of Plant #3 Aa3 g5 | 56 | 415
6/26/60 | MH-123 from Plant #8 7] 1o 23 2.0
7/17/60_| Overflow from siop tank Pla~t8 ~|.*-490.| £6,400 | 2,500 | 14
7/20/60 | Water into MH-23 o] 230, 330 280 9.5
7/15/60 | New elavated tower excavan?)"n.' vi‘.;’ﬂ,? ' 61 15 1.3

7/18/60 | Retaining wall east of tank farm™-< |, = 88 | 10,000 | 275

6/29/60 | Ground W.of Pit#5 . - 5 27 4.8 12
7/23/60 | MH east of Plant #ﬁ“fl“{'t’;;ﬁ-h 4 18 10 70
7/18/60 | Hole at A and 2nd Streets . 2.2 - 5.4 18.5
8/03/60 | Catch basin-stﬁmsewer odt-fall 18 62 8.6 9.9
7/21/60 | Test hole-tech. tabr 1 17 2.3 7.5
7/26/60 | Waste line frqin pllgt p'lant - 340 - 64.5
2/05/60 | Water fﬁam zttorage pad 16 8 4.5 4.9
2/05/60 Wﬂ‘téf:ifom sl'upage pad 16 16.5 3.5 6.9
2/18/60 |Drainafergiteh by #5 test well 51 | 1,600 | 9.8 | 0.32
4/11/60:.{ To'storm sewer from tank | 293 | 9250 | 8s 0.65
6/0B/60 ‘I:Excava{fon for Pit #4 | 14 30 | 124 | 120
6/28/60 ;.| Water to storm sewer from Plant 8 11 110 8.3 3.95
6/28/60 "}-To storm sewer from Plant 6 2 5,000 - 30.3
6/29/60 | Thick fluid at MH-117 18 33 240 | 86,750
6/31/60 | Leakage from tank #F3E7 5,977 82 49 144
6/07/60 | Water at MH-166 8,245 | 63 7.3 12.4
~ 2/26/59 | Overflow from K-65 trench 1,107 - - 29.1

6/29/60 | Surface water from Plant 8 20 188 6 8.5
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TABLE G-1
ANALYSIS OF MISCELLANEOUS WATER SAMPLES

COLLECTED ON FMPC SITE
PAGE TWO
. NOs- | ¢ F u
Dat Sample Location
ate pie tocatt pom | ppm | pam | ppm
2/08/59 | Groundwater in ditch at K-65 3
2/22/59 | Creek behind Pilot Plant 1,107 | —.fo - 223
 2/04/59 | Surface water to MH Plant 8 60 3z |..98.. | 98
2/04/59 | From pit at RR track 102 4o""'--;1~;§,44,.5.s 837
2/19/59 | To storm sewer at General Sump 184.:.{-21,000 | 2:220 | 32
2/11/59 | Barrel loading pad - B street 22 [% 1S 25.2
2/18/60 | Plant 8 line break at Test Well 1 498 1§3@QO 170 56.5
‘ = ere—cn
an3/go | 1o storm sewer from Tank Farm <} 3477 500 | soo | 155
S I
7/22/60 [ToCB-93 from gardenhose - 1T| 150 | 28 | 475
4/11/59 | Excavation west of Plant 1 % "‘!'Qi§9 - 1.2 2.14
4/22/59 | Creek behind Pilot Plant "’ 1,107 - - 22.3

G-3




Ty rm wm ® wm mw o n e
|
3% 80 13 150 59350 53 241 U
24 190 !
|
“oom 69 208 _:
139 22 23 34 11 :}
140 80 43

29 ;5 40

|
|

l

]

|

|

[

|

|

|

I

[

: PRODUCTION AREA
| 44
!

[

[

|

|

|

|

[

|

[}

|
|
I
1
|
n
| 3800
|
)
|
|
{
|
|
[}

2600

*# Note: All soil samples _R200
N approximately 1%
2 in diameter and
taken from the top
12" of so0il,

1800

K ) 1 16 21
CEOpREY 5 g 3 ' ;
v 1200 1600 0
" soury —22%0 2400 2800 3200

Figure From: Report on Ground Water Pollution Potential in the Feed Materials Production Center
Operated by the National Lead Company of Ohio, by J. D. Eye

URANIUM CONTENT OF SOIL SAMPLES FROM PLANT SITE** FIGURE G- 1
(TOTAL URANIUM IN PPM U)




subsequently to Paddy’s Run) is one of the suspected souries of contaminants in the sand and
gravel aquifer.

A 1969 NLO report to the FMPC manager on aquifer contamination control indicated that
action should be taken to check for potential underground uranium sources as a result of
uranium levels in the storm sewer. :

A 1972 report to the FMPC manager indicated that nitrate was 201mg/| and ul‘at’num 4.7 mg/l
in the tile drain west of the pilot plant. This repert further states that thcs area always has
a high nitrate content. . ." and these levels are ". . .very hngh for grbum:fwater

Dusmes and Moore for the

FMPC indicate that a significant impact has occurred ‘iﬂ ‘the wasterplt area on the ground water
contained in the till. These wells, instalied adjacent tu P{x 4, are part of the proposed RCRA
ground-water monitoring system. Well 12- ,prowdes an upgrad:ent sampling point for
background water quality. -

A comparison of upgradient gréii'.' " ter ‘ehemistry concentrations (Well 12) to

concentrations above background-»in the ﬁqwngradtent wells (TP-19 TP-21, and TP-22) is
included as Table G-2. A total of 32 pararheters were at levels higher than background in the
downgradient wells. Of pamcular note IS the presence of uranium at concentratlons ranging
between 0.29 and 2.10 n;ag/l grons alpha between 43 and 1,370 pCi/i; and gross beta between

"u'
‘m

94 and 1,340 pQ/I Barrum ‘IS relaﬁv.e1y higher downgradient, as is sulfate in TP-19 and TP-22

:'4 . ", .'-"' ,\x

A 1985 ;mdy of infiltration/inflow of the storm sewer system indicated that a substantial
quantity b‘f ground water (presumably in the glacial till) was infiltrating the storm sewer
system. A flow balance estimated that 109.4 million gallons per year was derived from
infiltrating ground water. Samples of the infiltrating ground water (in the storm sewer)
exhibited uranium concentrations of between 0.14to 4.06 mg/l (well above background).
Samples of process/production-related water in the storm sewers yielded uranium
concentrations ranging from 0.08to0 4.19mg/l. No analyses were performed for other
parameters.
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TABLE G-2

CONCENTRATIONS OF CHEMICAL COMSTITUENTS
GREATER THAN BACKGROUND IN WASTE PIT AREA

(RCRA WELLS ONLY)

Parameter Backgroun 1 119 | P2t mzz |
Chioride (ppm) 109 459 =} Trace
iron (ppm) 18.1 - ‘Ali: g
Manganese (ppm) 0.216 2.75 _43.77 e r., 2.01
Phenols (ppm) 0.019 0.049 "} e -
Sulfate (ppm) 72 575 o 850
Barium (ppm) <0.2 .0.308. -] 0863 0.363
Calcium (ppm) 53 '§72-- | <" 415 154
Chromium (ppm) 0.055 =", 0.08 -
.Copper (ppm) 0.074 -
Magnesium (ppm) 18.3 -
Nickei (ppm) 0.137 -
Nitrates (ppm) <0.02 0.06
Lead (ppm) - -
Phosphorus (ppm) - 1.15
Zinc(ppm) S 0.240 -
TDS (ppm) i 936 2,240
coD (ppm_)_,kf"*?f.-jﬁ?ff- - 44
sp. cond;;ﬁﬁlfioslcn-;i"‘-‘;“’ 880 2,350 1,000 1,950
TOC (ppr).: + <1.00 4.00 4.00 6.5
TOX{ppb) "+, <10.00 80.25 - -

JGrossheta (pCin) 30 94 250 1,340
Gross-alpha (pCifi) - 43 230 1,370
Potassioé 40 (pCift) - - 15 75
Radium-228 (pCi/l) - - 12 75
Thorium 232 (pCin) - - - 88
Cesium 137 (pCifl) - 22 48 115
Strontium 90 (pCi/l) - - 14 28
Ruthenium 106 (pCi/l) - - 15 80




TABLE G-2

CONCENTRATIONS OF CHEM'CAL CONSTITUENTS
GREATER THAN BACKGROUND IN WASTE PIT AREA

G-7

(RCRA WELLS ONLY)
PAGE TWO
Parameter Bag\?\;’o&nd TP-19
Neptunium 237 (pCi/l)
Benzene (ppb) 14.8 - s
Xylene (ppb) 11.8 - -
1,1-dichloroethane (ppb) ND -
Methylene chioride o -
(ppb) ND Tme‘ oy
Uranium (ppm) 0.0000 [-..0.29.3 . 1.50 2.10
— = Equal to or less than background le\'.i.!fl-_,,'\ ““-.ff; .




The survey team estimated the uranium load to the storm sewers by taking an average
concentration of uranium in the storm sewer of 2.4 mg/l and multiplying by the volume of
water. | his estimate shows a uranium loading of 2.73 kg/day or 995 kg/year. These values do
not appear unrealistic with regard to uranium loading, considering that production area
|osses to the storm sewer have historically exceeded 454 kg per month of uranlum

6. A water sample taken by the survey team and ES&H personnel of water flowmg 4n the spring
south of the K-65 silos was analyzed for uranium by the Bnoatsay Laboratory at FMPC in

June 1986. The concentration was 1.88 mg/l Another sample taken m a sprmg southwest of

background levels.

Sand and Gravel Aquifer On Site
The sand and gravel aquifer is divided into an upper and lower zone at the FMPC, which are
separated by a blue clay layer. This layer doeg nor ext.end Off‘SIte for any great distance, and thus the
aquifer is not divided off site. The aquufer is mvﬂ»&wssed’ separately as upper and lower but rather
as an entire unit with specific reference w‘thn zone; 'where appropriate.

Data on the sand and gravel aqai r have negn gathered since 1960, when Dr. Eye first became

involved as a consultant at the FMPC."‘A:eiaﬂ,vely continuous set of data exists from the mid-1960s to
today for the older site wdlls wtthm the‘*sand and gravel aquifer. As a result, the data base is
considerably better than ‘the-.-bhe f "f’-"
chronologic summary -of § the daté‘ﬁ)rthe aquifer.

the glacial till. The following information represents a

1. As prevnqusly ptésented lln iltem 1 under Glacial Till, the potential for ground-water
contammatmn was retogmzed over 30 years ago at the FMPC by both the USGS (Theis, 1955)
and a prlvate consultant (Eye, 1961). The gross contamination of soils and water reported by
Eye gwes ‘a. dearer understanding of some of the subsequent ground-water probiems
encountered at the site.

In January of 1961, Eye observed that there was ". . .definitely some leakage from Pit 3 into
Pit 5 test well because the chloride and nitrate content of saniples from this well is much
higher than from other wells in the plant.” Number 5 test well (Well 5) is screened in the

upper sand and gravel aquifer. Number 5 test well grov'nd water exhibited chloride contents



generally between 500 and 800 mg/l and nitrates generally between 500 and 1200 mg/!. These
values ‘were signiﬁcant.ly greater than those of any ground-water samples from the
production wells or the old administration building (TOAB) well (P-1, P-2, P-3, or TOAB), which
had chloride ranges between 8 and 22 mg/l and nitrate between <0.1 and 1.6 mg/l. These
data are based on 32 samples from each well in June and July 1960.

o
..1

() g!..
i
¥

Eye also noted that although pollution entering the upper sand-aad-gravbl aqunfer would

flow at a low velocity toward the production wells and it would: take many- years to reach
them, many years of pumping would be required to eliminate the accumulated contaminants,

rewie

At the suggestion of the U.S. Geological Survey (USGS), v{pl} tS 2 welt:installed in the upper
sand-and-gravel aquifer began pumping contlnuously in January 1§65 The purpose of this
pumping was to help contain the ground-water" -cbotamma‘ﬂon in the waste pit area.
Discharge of the pumped water was initially dirgcted . t tbe Plt 3 Clear Well butin later years

was directed to Paddy’s Run. Conversation wlth sn,e'personnel indicated that this practice
continued for approximately 20 years but was stopped wvthm the last few years.

l@"'e'f:‘_i‘:)‘\:i"‘r:?s"i;blled in the lower sand-and-gravel aquifer,
e
between 17 and 27 mg/l and nitrate l@véh ranged between <0.1 and 6.2 mg/l. Significant
levels of contaminants werealso dlscovered in well 7. By May 1965, Well 1S ground water had
a chioride level of 300 m,g/l "“rixfrntes oi %00 mg/l, and sulfates of 169 mg/l. In October 1965,
Well 7 contained 1 430mg/t of ch[uctﬂe, 4,800 mg/l of nitrate, and 746 mg/| of sulfate. These

levels exceed prese‘m dr'nkmg Water standards and are far in excess of general background

On May 15, 1965, use of production Well
stopped as a result of contammat»'bn! n it

and July 1960, chioride levels in Well 15 ranged

contarmnants in many of the test and production wells have increased substantially in the

past’ Abn&fsummary is included below:

® P9 show§ 3 steady increase in chioride to more than 200 mg/l by 1970. These ievels siowly
declined, but in 1984 the nitrate concentration in this well exceeded the National Primary

Drinking Water Regulations (NPDWR) twice.

® Well P-2 shows increases in chioride concentration to greater than 250 mg/l (drinking
water standard) in 1969 and 1970. Levels declined to less than 20 mg/l by 1980.
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® Wells 9 and 85 have also shown significant increases in contaminants since 1965.

® TOAB well has shown substantial increases in groundwater contaminants. An example of

contaminant levels in (mg/l) is shown in the following table:

Date Chloride Nitrate
1/69 8 1.3
arm 614 10.9
4/73 763 : 2.0 '

4175 433 127

Radionuclide data were not available in the tabula‘ted data iar. these wells. However, for
comparison, the 1985 levels in TW-10 for chlorldes,\ nltrpﬂs, apd sulfates were 76, 155.6, and
470 mg/l, respectively, and the uranium conceatratroﬁ*was 13. 88 pCi/l. Sulfate, mtrate, gross
alpha, and possibly gross beta ievels were°all above NPDWR or National Secondary Drinking
Water Regulations (NSDWR). i

In response to indications of eievated‘ lgvels'ah,adionuclides in offsite ground water (by Ohio
EPA), a study of uranium contaminatiof. Jh the sand and gravel aquifer was begun in 1984.
Above-background concent'ratlons of unamum were found in 24 onsite wells in the upper
sand-and-gravel aqunfer ,(Dah’sgi@ndﬂ\/loore July 1985a). Table G-3 and Figure G-2 are

extracted from this repert F;gure G«z shows the above-background uranium plume extending
along the western sﬁg boundary from the waste pct area progressing generally toward the

Followmg the fwst (ound':of RCRA sampling in 1985, a report was issued to the FMPC by its
consulzam ('Dames ahd' Moore, October 1985a) on the sand and gravel aquifer. The report was
the furst [ atenes of reports on the sand and gravel aquifer. This report concluded that there
was clear nndmatlon of waste pit area influence on the sand and gravel aquifer. Dames and
Moore, as part of its RCRA monitoring program, developed two tables (reproduced here as
Tables G-4 and G-5) which identified both "possibly elevated constituents” and detectable
metals in the sand and gravel aquifer.
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TABLE G-3

ABOVE-BACKGROUND CONCENTRATIONS OF
URANIUM IN GROUND-WATER SAMPLES FROM ONSITE
WELLS IN THE SAND AND GRAVEL AQUIFER
(FROM DAMES AND MOORE, JULY 1985a)

Well Number | Screened Zone (Uvi?whri\e;/n 4
MW 3 B 0.002, " o f i
MW 4 B <0009 ke
MW 5 B 00081
MW 9 B 1. oode,

MW 10 B i) 0:019
MW 11 B.%., [, 0.004
MW 135 A i 0.015
MW 13D BY-"s, [T 0.010
MW 145 0.120
MW 14D 0.140
MW 155 0.140
0.002
0.031
0.025
0.003
0.002
0.002
0.003
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TABLE G-3

'ABOVE-BACKGROUND CONCENTRATIONS OF

URANIUM IN GROUND-WATER SAMPLES FROM ONSITE
WELLS IN THE SAND AND GRAVEL AQUIFER
(FROM DAMES AND MOORE, 1985a)

PAGE TWO
Well Number | Screened Zone value* .-
(Uin mg/l)

MW 195 A 0.003. -
MW 19D B 0.0, _;,; ) G
MW 20D 5 eon T
MW 218 A 0_’9{‘4.~ '.-;.
MW 225 A .. oots

-------

-Jppe'r part of

LN
N, 1‘:'-v.

A. Screened above biue clay tayf
upper sand and gravel aqulfer :

‘B Screened above blue; 'clay tayer in Iower part of

upper sand and gravei, ag fer """
Samples taken Marclﬂa '5'by‘-‘ ams & Moore

Background rang‘es fror.n #0001 mg/l to 0.0027 mg/l
Average value of (). anoa mgl} was used for statistical
comparisons.

"’ “1.

"

DOE Quigeline for: *Mranium in water released in
uncontrbﬂed areas 1.8 mg/l.
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TABLE G-4

POSSIBLY ELEVATED CONSTITUENTS IN SAND AND GRAVEL WELLS
(All Results in ppm Except As Noted)

Chloride - - - - - ) ..,

Iron

Manganese

Phenols

Sodium

Sulfate

Calcium

Fluoride

Nitrates

TDS

coD

pH-lab (1) (2)
Conductivity (1)(3)
TOC(1)

(1) Average of fom meamremgnts
(2) Standard pH Ui
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TABLE G-5

METALS DETECTED IN 7 OR FEWER SAND AND GRAVEL WELLS

Well Number .

14D

Cadmium

Chromium (Total) ® () ° ° <
Copper ° ° . °

Cyanide T

Lead o °

Nickel ° ° ° : _

Zinc ° o | o e . ®

1. All measured concentrations are belo&"l&jﬁ& I'ih";i'{t.js-.gxcept the value of lead in well
~ * MW-1457and Zhramium in wells MW:14S 2185 and 195.

~am
Q=12



7. A review of the 1986 RCRA monitoring data for the sand and gravel aquifer indicates that
9 onsite wells exceeded the maximum contaminant levels (MCLs) as found in the NPDWR or
NSDWR for at least one parameter (excluding coliforms). Table G-6 presents these data.

Although many wells shown on Table G-6 exhibit significant coliform counts, the FMPC ES&H staff
indicates that these results arose from bailers that had been stored wet and ﬂws were subject to

bacterial growth.

Rock Aguifer On Site

Only one onsite well monitors the ground water from the Inmestnneahdshale bedrock Well MW-12
exhibited Primary Drinking Water Standards (PDWS) exceedencgsm'fdr ch‘romlum and lead (see
Table G-6). Benzene and xylene were also detected, but- LR sampll;n'g error was thought to have
created these levels. Additional sarnples have been tahénmthtswell but the analytical results were

not available during the survey team’s visit.

Glacial Till Off Site

No data are available for ground-water qua}?ty w tﬁih the glacial tiil off site. This is partially because
the areal extent of the till is limited and because very few wells use thls zone for production
purposes. The only reasonably cons&stent data hase for the till is at the "Old Cone House" (TCH) well,

located northeast of the prodwpon but.stlll on site. This well had been monitored since 1966

it
g e S

and was abandoned as a mﬂm’corlng poumﬁn 1985. The data on ground water for the period show
exceedences of the NPDWR.o' NSD ‘l*‘aMCLs for both sulfate and nitrate throughout the sampled

Elevated levels of gross beta and gross alpha activity were found in four offsite wells by the Ohio EPA

in November 1981. Subsequently, FMPC began sampling offsite wells. The summary of this sampling
effort follows.

N
.
Y



TABLE G-6

SUMMARY OF 1985 SAMPLING PARAMETERS EXCEEDING PRIMARY AND SECONDARY
STANDARDS IN SAND AND GRAVEL AQUIFER

Primary Standard

Chromium/0.05

10

8s

10

12 | 14D

055

145

159

185

47

19§

133

218

225

<

0s-2

0s-3

13D

190

Nitrates/10.0

155.6

Lead/0.05

320

Gross Beta/30

33.79
(avg)

78

42

Gross Alpha/15

15.77
(avg)

18

Radium 226 +
228/5

Colitorm/1

190K

380

17

36

24

140,0004

40

Other Selected
Parameters

Chloride/250

300

Sulfate/250

Other
Radionuclides
Above MW-12
Background

Potassium 40

40

Thorium 232

80

Cesium 137

110

Strontium 90

24

Ruthenium 106

75

Neptunium 237 ;-

s
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1.

Sampling of offsite wells by FMPC (14 wells in 1981) and the USGS in 1982 revealed three
offsite wells with uranium concentrations above background. The levels are shown in the
following table and are compared to the onsite production well P-3.

Correspondin USGS Uranium Concentration
FMPC We!l Number well Num in pg/!

12 (HKS) H-108 250

15(DS) H-111 4307

17 (AW) H-121 A
P-3 ‘ H-130 ; .;_ «o 8

'.. A
K2 '51-

Sampling of the offsite wells was continued by FMPI} aﬂd :1n 1984 Dames and Moore began a
study to assess the sources and distribution qi uranlum ;outh of the site. The results of this
study indicated that above-background rjramum concentratlons in ground water occurred

along the entire western boundary of the e,,jyparaﬂ'el to Paddy's Run, extending from the

waste pit area south to the three affecte‘ site wells (Figure G-2). Elevated uranium leveis

also occurred east of the waste puts ‘g the uppler sand-and-gravel aquifer.

iy
'?
l'

The Dames and Moore .$‘tudy suspeetgd that the primary source of offsite uranium
contamination was the storm Se','ha auﬁall ditch south of the site and Paddy’s Run, which had
receivea ramum~beimng ssorm sewer flows for many years. These waters could infiltrate the

upper sand~and-gra\lei "‘ ""‘here the materiai was exposed near the surface (i.e., where

&Y
0 .n s
ct‘ ¢
3

By 1985. of&tte Well 12 was replaced by a deeper well drilled by FMPC, and bottled water was
used in place ot the other two offsite wells (15 and 17).

A 1985 report and groundwater model by Geotrans developed for the Ohio EPA indicated that
an arlditional component of flow may exist to the east of the FMPC in the sand and gravel
aquifer. This would result in a groundwater divide on site and could indicate the potential for

movement of contaminants from the site to the east (Geotrans, Inc., September 30, 1985).
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5. Recent work by IT Corporation for the DOE on site has included the addition of wells to the
east and southeast of the site. Although specific contaminant data from this work is not yet
available, preliminary indications are that the area south of the site and the Southwestern
Ohio Water Collection System area east of the site have been affected by FMPC. Additionally,
the buried valley or sand and gravel aquifer east and south of the site h§s been potentiall'y‘
affected. ‘

6. Three offsite wells, 05-1, 0S-2, and OS-3 (12, 15, and 17), were mc},uded |n the 1985 RCRA
sampling. Gross alpha and beta activity were above NPDWR MCLs Q'S i

Bedrock Off Site
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AHF - Anhydrous Hydrogen Fluoride
AMAD - Activity Mean Aerodynamic Diam.cter
ANL - Argonne National Laboratory

ANH;3 - Anhydroius Ammonia

ALARA - As Low As Reasonably Achievable

BaCl - Barium Chiloride
BaCOj - Barium Carbonate

CERCLA - Comprehensive Environmental Response, Compensation, and LlablmyA‘CL

CaCO3 - Calcium Carbonate :‘.
cB - Catch Basin Tl T
CFS - Cubic Feet per Second R
cl- - Chioride RO
Cl; -Chiorine
CFR - Cnde of Federal Regulations
CN - Cyanide
Cols - Colonies
Cond - Conductivity
Cr - Chrome
Cu - Copper
DO - Dissolved Oxygen
DOE - Department of Energy
EP Toxicity - Extraction Procedure Toxicity ..
ES&H - Environmental Safety and Heaﬁh
e,
F- - Fluoride . e
Fy - Fluorine i, S
Fe - Iron oy Ny
FFCA - Federal Facilities C{:mphanu ‘agreement
FMPC - Feed Maternals’P‘rodutsmn Center
Ft3/Yr - Cubic Feet per‘Year':-:‘-’ S
GPM - Gallons pcr Miﬂute g
HEPA - High Efﬁmmyﬂrﬁculate Filter
HF - Hydragen “Flyoride
HNO3 - NigricAcid "+
HSL e Hazafdbus Substance List
KCl - Potassmm Chioride
Kg - Knlogram
Km - Kilometer
KOH - Potassium Hydroxide
| - Liter
Lb - Pounds
LLw - Low Level Waste (Radioactive)

LLWPSS - Low Level Waste Packaging and Shipping System
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m - Meter

MCL - Maximum Contaminant Level

mgd - Million Gallons per Day

MgF, - Magnesium Fluoride

mg - Milligram

MH - Manhole

mil - Milliliter

MMGCS - Maintenance Management Control System

umhos - Micro mhos
MSDS - Material Safety Data Sheet RERCEE N
NaCl - Sodium Chioride

NEC - National Electric Coil A
NESHAPS - National Emissions Standards for Hazardous Air Pollutants® j'
NH3 -Ammonia

Ni - Nickel S
NLO - National Lead of Ohio : T e

NO3-N - Nitrate Nitrogen ..

NO, - Nitrogen Oxides Sl

NPDES - National Pollutart Discharge Elimination System ‘

NPDWS - National Primary Drinking Water Stancards -
NSDWS - National Secondary Drinking Water Standards "

NTS - Nevada Test Site . ,'j'-,
NTU - Nephelometric Turbidity Unit ' .
0&G - Oil and Grease <

ORNL - Oak Ridge National Laboratqry ;

ORO - Oak Ridge Operations Offu:él

PCB - Polychlorinated Bnphenyis

pCi - picoCuries

PDWS - Primary Drmklng Watcr&andards

ppb - Parts per Billion . ; B

ppm -Parts per Mllhon

" l
]

R - Roentgen LE

Rad -Unitor Radlat{on)bng

RCRA - Resou, rzetonarvatlon and Recovery Act
Rem - Roentgen Equivalont Man

FI/FS - Remedla% fmestlga’tnoaneaslbnhty Study
S&A Samphng and Analysas

50, Su!jur'Doox:de

SOPs - Stan&ard Operating Procedures

SWMU - Solid Waste Management Units

SuU - Standard Units

T1/2 - Half Life

TBP - Tributyl Phosphate

TCE -1,1,1 Trichlorethane

TCH - The Old Cone House

TCLP - Toxic Constituents Leach Procedure

TLD - Thermoluminescent Dosimeter

TOAB - The Oid Administration Building



TP - Test Pit

TSD - Treatment, Storage, and Disposal |

TSS - Total Suspended Solids

vYr - Metric Ton/Year (1000 kg/year)

UF, - Uranium Tetrafluoride

UFg - Uranium Hexafluoride

UO; - Uranium Trioxide

USAEC - United States Atomic Energy Commission

USEPA - United States Environmental Protection Agency

USGS - United States Geological Survey .
WMCO - Westinghouse Materials Company of Ohio ‘ o
WTP - Wastewater Treatment Plant e
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Environmental Syuems o

-Re: Subcontract No. S-1173 (Requirements for

March 21, 1986

Corp. S ‘meteorological data computer equipment)

EPA (U.S. Er’iviij;s&hental Method 352.1 Nitrogen, Nitrate 1971
Protection Ageh‘cy’)--‘:’

EPA Method 160.2 Residue Non-filterable 1971
EPA Method 218.1 Chromium 1978
EPA Method 220.1 Copper 1978
EPA Method 236.1 Iron 1978
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| EPA Method 249.1 Nickel 1978
EPA Method 150.1 pH 1978
EPA Method 340.1 Fluoride, Total B Ry
J-*f -
EPA Environmental Radiation Data, January - March " { 1985 R
1985. U.S. Environmental Protection Agency "., :
520/5-85-030. Washington, D.C. r)
| EPA, Region V EPA Review of Environmental Impacts-of Presem;i;. -_!.,{ndamd (Circa early
’ and Former Activities of DOE FMPC w4, »., ~ [4985)
EPA, Region V USEPA-DOE Draft Compliance Agreem‘eﬁv%ﬁiﬁﬁ' February 14, 1986
jFIeming, D List of buildings that are expectedxm:ontam- April 29, 1986
asbestos Sl e ‘-,,
Futral, S. F. Waste Stream Characterhatnoﬁ and Treatment May 1, 1986
Studies (WMCO: PRP; 86- 140)

Gilbert, F. C., Security
and Quality Defense

DOE Memorandum ta. eruty As;rstant
Secretary for Defanse Prbgmms (DP-2), “Review

March 5, 1985

and R. E. Yoder

: Assesments, April 17-18, 1985

Proyrams (DP-4) of Health Physics Pritices.of the Feed Materials
Production C'enner" T

Gilbert, F. C. Report of Health Phyms Rewew at Feed April 26, 1985
'Vlaterlals Productuon Center. March 6-8, 1985

Gilbert, F. C., R. S. Scott, Feed Mxteuals Pmductlon Center (FMPC) May 22, 1985

Emu ronméh:fat Complcance Review by the
Defense Programs Office of Security and Quality

Hartsock

Ged.ogc((onsnderatlons of Waste Control at the
REMPCTS

February 15, 1960

Hilltop Research, , IRE

Bacteriological Examination of Water

January 29, 1986

Jebens, F. T. . ", | iist of Demo Projects that Involved Asbestos May 1, 1986
S w Since 1980
Jones, D. L. . ‘ Procedure No. 1.12 - Control of Polychlorinated | April 9, 1985
iy Biphenyls (PCBs)
Klein, F. J. Uranium Fallout Study in Adjacent Vicinity of July 12, 1963

the Oil Burner and the Incinerator
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Lockwood Greene
Engineers, inc.

Subject

Environmental Health & Safety Conceptual
Design Report - Third Draft

Date

b .~~~ "~~~ | ‘

March 6, 1986

Martin Marietta Energy
Systems, Inc.

Waste Processing and Shipping Systems
(K/PS-1191)

Material Characterization Support Low-Level .| Apki

Martin Marietta Energy
Systems, Inc.

Characterization of Feed, Preduct Materlals. and
Stack Gases from Two Box Furnace Burns ™",
K/PS-1200

{May 23, 1986

Martin Marietta Energy
Systems, inc.

Characterization of Feed, Product Materiai.s,'and
Stack Gases from Two Kiin Burns

May 15, 1986

Neblett, F. W.

Estimate for Historical Releases - Graphlte
Burner and Oil Burner ... .70, ",

October 8, 1985

NLO

--------

Feed Materials Product,mn Center.
Environmental Momtormg Annua{r Report for
1983 (NLCO-2018) - el

August 1984

NLO

Feed Materials Productmn Center
Environmental Mopitotiig Asihual Report for '
1984 (NLco-éazs)

July 15, 1985

NLO

RCRA Part A & B Pw'rmt Applucatlons
Feed Materials Producficn Center, Fernald, Ohio

November 11, 1985

NLO

lmplemmatson Plan for DOE Order 5820.2
FWC e ;

August 1984

NLO

o
Feed Materlals Production Center*

' Enwrbnmemal Monitoring Annual Report for

April 1, 1982

NLO

“’"tEnw-ronmentaI Monitoring Annual Report for

] Feed Materials Production Center

1979

May 1, 1980

NLO

F Techniques Used to Produce Tonnage Quantities
of Uranium Alloys at the DOE's Feed Materials
Production Center

April 1979

NLO

Recovery of Uranium From Pit Sludges and Cold
Metal Oxide

January 1978

NLO

Feed Materiais Production Center
Environmental Monitoring Annual Report for
1976

April 1,1979

NLO

Automated In-Plant Monitoring of Uranyl
Nitrate Solutions for Thorium

January 1977
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NLO Feed Materials Production Center April 1, 1976
Environmental Monitoring Annual Report for
1975 )
NLO Reduction of UF,4 to Metal at the FMPC ~|December 1982
NLO Feed Materials Production Center SREN \May 1, 1982
Environmental Monitoring Annual Report,: faf )
1981 ,,"” SR
NLO General Overview of FMPC Operations/;:.. | Dctober 16, 1984
NLO Application for Ohio EPA Permit to Inmll ‘.'polid "+ May 1985
Waste Disposal Facility S
NLO FMPC Oil and Hazardous SubstancesSpJII "~ | April 1985
Prevention Control and Coantarmeasp[g Plan
(NLCO-1111) S
NLO Environmental Mcmtarmg Quallty Reports 2nd Quarter 1960
L through 4th Quarter
1961
NLO 1st Half 1962
through 1st Half
1972
NLO 1971 through 1984
NLO Enmronmqmal Monltormg Annual Reports 1985
NLO . Addendum 01972 E.M.R. "An Evaluation of April 11,1973
. ‘che Raﬁlatmn Dose to the Public Resulting from
MPC Operathons
NLO 'i?:?fnProduCtnon Area Plot Plan Undated
NLO #Tetart Area Plot Plan November 7, 1985
NLO Efndustrial Sewage System, Location Plan, Flow September 25, 1985
al Diagrams
: Drawing No. 18X 5500 F 00661
NLO ) General Sump Area, Improved Waste Effluent August 20, 1968
Processing, Piping Plan
Drawing No. 18X 5500 F 0090
NLO Sewage Treatment Plant Expansion, Plot Plan July 29, 1955
Drawing No. 5250-25M-4019
Index No. 25A 7000 F 00033
NLO Yard Piping, Storm Sewers, Master Plan June 7, 1985
Drawing No. 22X 5500 P 00537
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L ._________° .-~~~ _|
NLO Yard Piping, Underground Storm Sewer Undated
Drawing No. 5250-22M-5001 :
| Index No. 22X 7000 P 00068
NLO/DOE Application for Permit to Operate an Air Ry
Contaminant Source - Separation Booth 9-001...+:. "i'.;_"
NLO Tracking Milestones for FMPC Permit ‘ .U ndated
Applications '“h."‘_‘.j;.j;ﬁ S
NLO Statement of Work - Meteorological 'FQWer ','J_,uly 22, 1985
Upgrade T
NLO Quality Assurance Program Manual K " | November 1985
NLO Pages 9-11 of index No. 43-C-301 (Sewage Ptﬁnt April 1, 1977
Operator's Duties) G
NLO SOP-General Sump ":',':" Revised
Index No. 43-C-701 -, September 26, 1983
NLO NPDES Renewal Appli"a;i“ i n, R August 14, 1984 and
o S November 12, 1984
NLO Method 10017 Mtermmqu?n of Oil and Grease | May 29, 1985
in Water and wastes
I "
NLO Determ:natlon of Amnonia in Water and May 17, 1977
WastésDistillatiop; Titrimetric Method
NLO Métﬁod NG 1“ .13 October 16, 1985
Deterqnnatlonof Ammonia, Micro-Kjeldahl
v \Volumetrlg Method
NLO o Method?far Determination of Hexavalent November 15, 1983
g t-.Chromrum in Wastewater Samples
NLO Detsimination of Uranium Fluorimetric Fusion May 9, 1984
‘}Method No. L2106.10
L oA
NLO Analytical Method for the Determination of Revised
o 226Ra and 228Ra in Sump Effluents A-01-0485 April 17, 1985
NLO Waste Mané‘@éfrpem Implementation Plan for DOE Order 5820.2 September 19, 1985
Department
Oak Ridge Associated Environmental Program Review of the Feed October 1985
Universities Materials Production Center, Fernaid, Ohio




~ BIBLIOGRAPHY
PAGE SIX

Author

Subject

Date

‘.!- ‘o.f."w e

ORNL Contaminated Scrap-Metal Inventories at ORO- | 1982
Managed Sites
ORNL Processing Capabilities for the Elimination of Detember 1982
Contaminated Metal Scrapyards at DOE/ORO- ;
Managed Sites i
Ohio EPA Report of March 16, 1984, RCRA lnspection-" & }g:March 26, 1984
Ohio EPA Permit to Operate Air Contaminant Source 9-0&1" W&y 10, 1985
Ohio EPA Letter to NLO on Bacteriological Sample' . {March 27, 1979
Requirements it
Ohio EPA Letter to NLO on Discontinuing OEPA 1“ June 15, 1982
Bacteriological Laboratory Servnces. Ky
Pacitic Northwest *Control Technology for Radmacti\fe Erm&snons October 1984
Laboratory to the Atmosphere at U:S:. Department of
Energy Facilities”, PNL-4621 Final, prepared for
the U.S. Envnronmenﬁal Rrotemiyn Agency.
Planning & Control FMPC Environméfital, S"afety. qnd Health November 1984
Division, NLO, In¢. Management, PIan(ﬂ{Cb—ZO??) (Update January
" i 1986)

Pennington, etal.

interplant Transfer*s's,ﬂecords (12) Incinerater
Ash

[
.pli .
nlx ,,r'- ‘L " 0

September 11 1973
through January 11,
1980

James A. Reafsnycer,

Leltter to Mfa&xvt&y Dastillung, Hamilton, Ohio,

January 31, 1986

Materials Production Center and Surrounding
Area, Fernald, Ohio. Prepared by EG&G/EM for
the U.S. Department of Energy.
EGG-10282-1084.

Site Manager, . "Begand,mg Res;gonse to Questions from Letter of
ORO Site Office - 'ﬂec&mber ¥4, 1985
i
Ross, K. N. Pa’?'nm;ate Emission from Burning Paraffin in May 17, 1976
i} the Oil-Burner Enclosure
Russell, M. L. »‘lirtt6Fmation for DOE Pre-Survey Site Visit May 2, 1984
R ] (Analytical Procedures and Laboratory QA)

Sastry, R.(PEs24) - DOE Memorandum to Danny F.. Sheppard, June 7, 1985

Rl "Environmental Assessment of Anhydrous

Ammonia and Hydrofluoric Acid”

Shipman, G. R. An Aerial Radiological Survey of the Feed October 1985

“penceiey, R. M.

Hazardous Waste Management Plan - FMPC

January 16, 1984
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Unknown Report on Historic Uranium Releases From June 24, 1985
Current DOE, Oak Ridge Operations Office ‘
Facilities S
Unknown Environmental Review of Proposed Renovation % J‘N'ciiéngper 15,1985
and Expansion Activities at the Feed Materials. .., L
Production Center (FMPC), Fernald, Ohio. """ 1.
Unknown NLO Process Description (MBA Analysis """:.";"-x."‘;# Undated
' Appendix) . m“
Unknown Action Description Memorandum, "Rénbvqﬂnn Undated
of the Feed Materials Productlon Center R
Unknown Statement on GAO Report on THree Ohlo A";,,. December 17, 1985
: Defense Facilities Prie i
Unknown (ORO) Briefing on FMPC ES&H Reviéw ~ December 10, 1985
Unknown Enriched, Depleted, and Ndvn‘ral Waste Streams | Undated
(5 pages)
Unknown Waste Streams - Depletad March 1986
Unknown Plant Actlwtyfgr Momh March 1986
Unknown General Flowsheet-ni*Process Uranium Metal Undated
Unknown Enwrénmental Assessment of the Proposed Low- | May 1985
Leyel Waste Procm%mg and Shipment System
EWC ‘“‘ e a‘
Unknown : 4FMPC Waste Storage Pits and Silos Undated
Unknown wznaggs on Soil Monitoring from the 1985 Draft | Undated
‘i Enviranrental Monitoring Report
Unknown Page 15 and Table 13 (2 pages) from November 1985

“NLCO-2039 History of FMPC Radionuclide
Discharges.” Information on systems used to
incinerate wastes

Unknown Pages 11 and 12 of Draft of Unknown Undated
Document - High Vol. Sampler Locations
Unknown General Sump Flowsheet Undated
Unknown Simplified Material Balance (General Sump) 1985
Unknown FMPC Storm Sewer System (Attachment A" not | January9, 1985
‘ included)
Unknown Sample Schedule (NPDES Day) Undated
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Unknown NPDES Sample Preparation Undated
Unknown List of Drinking Fountains tndated
Unknown General Sump Process Description (one page) .. Mﬁ’f@gtgd
Unknown Sewage Plant Incinerator Log (two pages) 7] August 19, 1975 to
S +}lune 21,1977
Unknown Page No. 24 Preventive Maintenance Activity. Lwt ‘Aptti 7, 1986
Unknown Page No. 38 Preventive Mamtenanc.e.Mrv,x.y Llst arch 10, 1986
Unknown Chain-of-Custody Record (Blank) ‘ JEEINE Undated
Unknown BOD Procedure 507 from "Standard Methdds for | Undated
‘ the Examination of Water a@c}Wastgyvaters
with SOP 43-C-305 Parts 1.8'apid!!: 9 attached
USAEC Plan of Underground SaMtafy Sewers June 23, 1951
Drawing Na. 3025-H:80-A .
Index No. 25X 1450 PQ{L’[& “"“1:"
USGS (U.S. Geological 1984
Survey) - in Grou ndw&tgc in théM‘cmlty of the
U.S. Departmentipf Energy Feed Materials
Production Center‘”Eeroald Ohio
USGS Waterf, R esources Pata for Ohio Volume 1. Ohio | 1980
River 5} r\U S. G’aologtcal Survey Water Data
Bﬁport OH; 9-11\Water Year 1979
USEPA '] 4NPDES"Perm.|t No. OH 0009580 October 2, 1980
Various - Rénor,gqsio Manager 1965 through 1985
£~ AquiterTontamination Control
Various {-Cdtpilation of WMCO Sampling Procedures, Undated
- _Well‘ Logs, etc.
Various ‘ Files of D. Jones v./Various Memos, etc. Various
el Lab Data
Various o Chapters 2-7,9, and 12 of an unidentified book | Undated
o on radiological release calculations
Williams, P. A, Map - Groundwater Monitoring Well Locations | October 25, 1985
Westinghouse Materials | 1992 Long Range Plan for Fiscal Years January 20, 1986
Compbany of Ohio 1989-1992; Package I, January 1986 Issue
(WMCO)
WMCO FMPC Emergency Plan January 1, 1986
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WMCO Analytical Department Bimonthly Quality March 10, 1986
Control Report, January - February 1986 .
WMCO Bioassay Laboratory Bimonthly Quality Control Match 13, 1986
Report, January - February 1986 .':,-'1‘.,-},.3‘1.-.»:‘
WMCO Inventory for Underground Storage Tanks - Marc"h"z'?. 1986
FMPC .._ .-‘ ‘:\‘ )
WMCO Water Treatment Laboratory Bimonthly Quéhj.'wf ‘Aptti 7, 1986
Control Report, February - March 1985, . -»'-’.‘
WMCO & NLO Report to Manager, Unusual Occurrence ‘ -, | Undated
Reports, Minor Event Reports ‘ A
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