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Attached are two copies of the Environmental Survey Preliminary
Report for the Feed Materials Production Center (FMPC), dated
March 1987, prepared as a result of the environmental survey
conducted at the FMPC in Fernald, Ohio, between June 16 through
27, 1986.

The purpose of this report is to apprise you of the preliminary
findings of the survey and give you the opportunity to review
and provide comments concerning the technical accuracy of the
report. Upon receipt of the subject report, please provide my.
office with any comments or additional {—fmnrmation, within 30

days, relating to the technical basis fils report. }
|

I emphasize the preliminary nature o s findings in this i

report. Due to the fact that the fi 'gs will be subject to

modification, additions or deletic~ 2nding results of the

sampling and analysis work, this - rt is not proposed for

general distribution. Changes tr~ .ne preliminary findings will

be reflected in the Interim Report that will be developed after
sampling and analysis results are available.

Thank you for your support in making the DOE Environmental Survey
a success. Please extend our appreciation to the Westinghouse
Materials Company of Ohio for its cooperation during the prepara-
tion for, and conduct of, the survey.

If you have questions about the findings, please contact
Randal S. Scott of my office at FIS 896-5605. ' |

by B

John R. Barker
Director
Office of Environmental Audit

Att;chment(s)

cc: James A. Reafsnyder, DOE Site Manager-FMPC. ~
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PREFACE TO
THE DEPARTMENT OF ENERGY
FEED MATERIALS PRODUCTION CENTER
ENVIRONMENTAL SURVEY PRELIMINARY REPORT

This report contains the preliminacy findings Based on rthe first phase of an envitonmental survey at
the Department of Energy (DOE) Feed Materials Production Center (FMPC), locatachat Fernald, Ohio.

The survey is being conducted by DOE’s Office of Environment, Safety and Health.

The FMPC survey is a portion of the larger, comprehensive DOE Envir&hn’i’;_ed. 1Survey encompassing

all major operating facilities of DOE. The DOE Environmental Sutvey is one n_f;..;a series of initiatives
. frington, to strengthen the

OE. The purpose of the

announced on September 18, 1985, by Secretary of Energy Joﬁn_
environmental, safety, and health programs and actlvutres ‘wnt

Environmental Survey is to identify, via a “no fault” baselme

operating facilities, ‘environmental problems, and are

probiem areas will be prioritized on a Department-w;de bas:s

The findings in this report are subject to modificatinr bhsed on the results from the sampling and

analysis phase of the survey. The findinggare al b}ect to modification based on comments from

the Oak Ridge Operations Office concernin mtechmcal accuracy of the findings. The modified

preliminary findings and any other appropnate changes will be mcorporated into an Interim Report

The interim Report will serve as the's pecr i€ source for environmental information generated by

the Survey, and ultimately ! the pnmary..séurce of information for the DOE-wide prioritization of

March 1987
Washington, D.C.
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EXECUTIVE SUMMARY
Introduction

This report presents the preliminary findings from the first phase of the envnronmental survey of the
United States Department of Energy (DOE) Feed Matenals Production Center5&MPC) conducted

June 16 through 27, 1986.

Individual team components are being supphed by a private con:r actor.
‘ assocnated with the FMPC.

The objective of the survey

is to identify envnronmental probiems and areas of envnronmental -
The survey covers all environmental media and all areas of bnvurommi,ntal regulation. It is being
performed in accordance with the DOE Environmentél::

Mggual This phase of the survey
involves the review of existing site environmental ¢ata, obsg tions of the operations carried on at

FMPC, and interviews with site personnel.

Cincinnati.
with DOE.
compounds, 4

The FMPC""

'anous feed materials, for use at other DOE facilities. Its mission is critical to the

national defense‘effort.

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 groundwater. The site management has

initiated a number of ongoing remedial actions intended to address these conditions.

ES-1
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Summary of Findings

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

L Degradation of onsite and offsite ground-water quality exists and pgtential health risks

may be increased if the ground water is used as a source of drinking Wbter

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

identified as hazardous wastes, potentially resulting in the f proper treatment storage,
handling or disposal of these wastes; -

® Ground-water flow patterns are not complete rdentlfled resulting in uncertainty over

potential contaminant migration pathways, and

® The consistency and accuracy of- rgq\'e'ri'ﬁl monitoring data may be inadequate

because there are no formafik mplin‘ﬁ' and analysis quality assurance practices and

procedures.

Overall Conclusions

performed by'the FVIPC suré’éy will assist in further identifying environmental problems at the site, a

complete Ghti ding of the significance of some of the environmental problems identified
requires a level i;-study and characterization that is beyond the scope of the survey. Response

actions currently underway 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 : . 9
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briefing held June 27,1986. By letter of July 2, 1986, the Operations Office directed the site

_ contractor to develop an action plan to address the identified problems. Those problems that

involve extended studies and multi-year budget commitments will be the subject of the
Environmental Survey final report and the DOE-wide prioritization.

7 AWithin the Office of Environment, Safety and Health, the Office of Environmghml Guidance and

Compliance has immediate responsibility for monitoring environmental coﬂ}’ﬁﬁa nee and the status
of the FMPC survey findings. The Office of Environmental Audit ml ‘mntmue b assess the
entgl audlts that will be

initiated toward the conclusion of the DOE Environmental Survey in 1988

environmental problems through the program of systematic envum

ES-3 i0
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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 'prelj_minary report, the
contents are subject to revisions, in the Interim Report, based on Oak Ridge Ope?;_é" ions Office review

and comments concerning the technical accuracy, the results of the sampliri.g?éand;

lysis phase of

the survey, and other information that may come to the survey team'’s a,;_t"e'ﬁﬁpn pribr-i’b issuance of
the Interim Report. The FMPC is currently operated for DOE by the )
Company of Ohio (WMCO). )

In 1988, the identified problem

ri sk

“no fault” and is not an “audit,” it is not
designed to identify specific isolated intidlents :foncompliance or to analyze environmental

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

survey as a means of identifying existing and peter;tial environmental problems and risk.

preliminary ﬁndfhggj;pcluded in this report. The team carried out its activities in accordance with the
guidance and proto‘cols 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.

11

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 includes those findings that pertain to a specific

environmental medium (e.g., air or soil} whereas Section4.0 includes those that are non-

.media-specific (e.g., waste management, direct radiation, and quality assurance). Because the

findings are highly varied in terms _of_ﬂ_magnjtude’,'risk, and characterization, and consequently

require different levels of management attention and response, they are fur'th r subdivided into

four categories within Sections 3.0 and 4.0.

The criteria for placing a finding into one of the four categories is as qu! w§

available to the team leader, involve uhmedlae Ilfe-threatenmg situations. In these

the definition of risk is broader tha ,_.;C,ategory I. The information available to the team

leader is adequate to |dent|fy the problem but may be insufficient to fully characterize it.

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.

13
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- Evidence that there is great likelihood for an unplanned reiease due to, for exampie,

the condition or design of pollution abatement or monitoring equipment or other

environmental management practices.

- Noncompliance with significant reguiatory procedures (i.e., those substantive

technical regulatory procedures, designed to directly or indirectly"

nimize or prevent

risks, such as inadequate monitoring or failure to obtain requ'rr@& rmits).

Category ] fmdmgs are those environmental problems where th__;_,most broad definition

1 atlon that presents sufficient concern for local populations or the envi ronment to
be includi eg as an environmental problem. Likewise, the presence of regulated materials
in concen.trations below those established by regulatory authorities that present a
potential for hazard or concern may be classified as an environmental problem.

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

i4
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environment and should be identified as an environmental problem. 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 present a potential hazard and wiIIA not be
identified as an environmental probiem. The definition of the term -environmental
"éz"the DOE sites and

problem is broad and flexible to allow for the wide variability amo
operations. Therefore, a good deal of professional judgment mtrst. é .pphed to the

identification of environmental problems.

° Category v findings include instances of admnmstratwe noncomp"ance and management

practices that are indirectly related to environmenta g byt are not appropriate for

inclusion in Categories I-lll. Such fmdmgs can be based _pon- -dny level of information
available to the team leader, including direct obsérvatl_ons 'the team members. Findings

lend' tﬁamselves to relatively simple,

in this category are generally expected::
straightforward resolution without furfher eval uatlon or analysis. These findings,
although not part of the DOE-wide. 'pnont:zauon effort will be passed along to the
Operations Office and appropriate Program_ Of‘ﬁ‘ce for their appropriate action. The
survey team leader should request an r:ecetve‘a ‘memorandum from the Operations Offnce

as to their intentions concermncjt

Based on the professional judgmein. of the team leader, the findings within categories are arranged

in order of relative significante. Cbm i@ the relative significance of one finding to another,

|thu} a se o or within categories between sections, is neither

appropnate nor valid. The' stegori On and Iustmg of ﬁndmgs in order of slgmfncance within this

(ANL), the S&A téa}n for FfVlPC began taking samples in September 1986. Prior to samplmg, an
S&A Plan |s prepared by DOE and ANL in accordance with the protocols in the DOE Environmental

Survey Manual. Th‘e. S&A Plan is designed to fill existing data gaps or weaknesses. The results
generated by the S&A effort are used to 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

19
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observations made during the onsite survey may be modified, deleted, or moved within or between
categories. The Interim Report will serve as the site-specific.source for information generated by the

Survey, and ultimately as the site-specific source of information 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 repo pecially those in

Category I, can and should be addressed in the near-term (i.e., prior to the’isé Ade prioritization
effort). It is also clear that the findings and observations in this report arah'oghly varied in terms of
magnitude, risks, and characterization. Consequently, the priority,: magnftude and timeliness of

effectwe action. The

near-term responses require careful planning to ensure appropnate'

information in this Preliminary Report will assist the Oak Ridge. )" auqns Of‘ﬁce in the planning of

these near-term responses.

[y
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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 Ffﬁi:;re 1-1. The plant
trolled by the

occupies approximately 136 acres of the total 1,050-acre site owned and

Department of Energy.

Generally, the area surrounding the plant is rural in nature, with a number farms surrounding the

site. Suburban development is evidenced by recent housmg.' bd:,vusnons— ‘and light industrial

expansion in the area. Population centers within Smoles of th e.are Fernald (30 people),
Shandon (200), Ross (1,700), New Baltimore (200), New Flax)en (20
(5,400) (DOE/Battelie, 1981). The population distribufiarn

below (Aas, et al., 1986):

+Dunlap (100), and Harrison

the syrrounding area is summarized

277,859
875,153
1,413,126

The FMPC site is located i )

6.8 percent and 'Butler County by 13.6 percent, whereas the overall population in the State of Ohio

increased by 9. 8percent 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.

17
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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
10 2000 (DOE/Battelie 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

3

reasonable to conclude that land .availability,in the FMPC area will not become critical during the..

next several decades.

The percentage of urban dwellers is high in both counties—-96 percent in :H"aiﬁ'wilton and-.:l7 percent in

Butler. Although there is a substantial manufacturing/industrial operatlon' Hamllton and Butler

Counties, farming is also a major economic activity. Dairy and beef farm? nd ralsmg grain crops,

such as sweet and grain corn, soybeans, and wheat, are the prif ricultoral activities. Recent
years (1974-1979) have seen a 15 to 20 percent decrease in the number of Farms in these counties,

with an attendant mcrease in the sales from each farm. Thfs tren mflects a nationwide loss of

_farmland to urban development and a consolidation of. __I;er productwuty

* The climate in the vicinity of the FMPCis clataified as continental, with wide variations in

temperatures from winter to summer. Historic §.pverage monthly temperatures range from a iow
of 32°F in January to a high of 76°E4n July. )

During the winter and spnn freq.uent nges in weather occur as cyclonic storms pass over the

area. The fall is the seaso i n rainfall. The average annual precnpltatlon measured at

Hamilton (39.8in e%).
47.7 inches. Annual

.r.ecgnt years precipitation at FMPC has ranged from 29.2inches to
aII ‘at Hamilton averages 15inches, while averages of 24inches are

recorded at | é‘Gr ter Cinéhnati Airport.

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

18
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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 cattie (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 machined o various ﬁ?nysical forms
containing a specified concentration of uranium-235. Most of the metafhc uramum _produced, when

cast into ingots, is center-drilied, surface-machined, and sent to DOE extru&on press facilities at the

RMi Extrusion Plant in Ashtabula, Ohio. RMI processes some. eb":' risions into' fuel billets, whereas
other extrusions are returned to the FMPC for heat treatment arwd abrlcatuon into target fuel cores
for DOE reactors. Some derby metal is cast at the FMPC' idito, bille
Rocky Flats Plant, Colorado.

“for further processing at the

determine their radioactive content. Slags an 3
roller mill. Materials containing high" lqi'els o ’_'_,;A__amum-235 are dlgested in a Safe Geometry
Digestion System designed to eliminate the ac lation of a critical mass. Plant 1 also manages the

largest drum storage lot on site.

mpurities (raffinate) are processed to recover more uranium, and the

remaining nitric acid a

uranium#containing Jepus stream is recycled to the digestion process. Uranium is extracted from

the solvent b wat.er'. The aqueous solution of uranyl nitrate is concentrated by evaporation,
then calcin'é?3 3 tration pots to produce uranium trioxide. .

in the Green Salt Piant (Plant 4), uranium trioxide is reduced to uranium dioxide by hydrogen in a
fluidized bed reactor. The fiuidized bed is formed by hydrogen and nitrogen obtained by the
dissociation of ammonia. This hydrogen-nitrogen rhixture, 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

19
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than the previous one. The uranium dioxide and hydrogen fluoride flow countercurrent to each

other in the reaction tubes. Uranium tetrafluoride (UFy) 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. Uranium tetrafluoride is placed in a magnesium fluoride slag-

lined reduction pot containing magnesium granules. The pot is heated for $t0 4 hours until a

spontaneous reaction occurs to produce uranium metal. Some derbies aré: élited in a graphite

crucible and poured into a mold to produce an ingot.

Ingots are processed into fuel element cores in the Metal Fabncatuon Plarit. (Plant 6)-' They are center-
d'¥o,RMI foF extrusion. Extruded

drilled, heat-treated in a molten salt bath, inspected, and shlp_:”:

tubes are returned from the RMI facility for cropping and flmsh mad'un g @ produce fuel elements.

Ingots are treated in 2 molten salt bath, rolled to round roﬂs cut heqt-treated and machined to

specified sizes.

The Pilot Plant has a wide range gf equipment _foF processing gases, solids, and liquids that contain

uranium. Operations vary depend afmaterials available and product demand. Uranium

metal is recovered from al mmq.m-cla | cores by dissolution of the aluminum cladding and

aluminum-silicon bondmg ma;:e al Esitiched uranium-containing materials are roasted to oxidize

contaminants prior t bglng { d in the enriched digestion system of the sampling plant.

Autoclaves and tubé re Aﬂconvert uranium hexafluoride to uranium tetrafluoride. Although

ety

i rocess thorium materials, the Pilot Plant has the capability to convert
sql tions ifto thorium compounds or metals. This process involves, as necessary,
solvent ext? precipitation, filtering, oven drying, furnace dehydration, furnace reduction, and
zinc removal in vagugm furnaces. The plant also has facilities for miscellaneous operations, such as

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

The Special Products Plant (Plant9) processes metal solids too large to be handied in the rﬁetal
production and fabricating plants. Induction furnaces cast large-diameter enriched ingots for
nuclear reactors. Derbies are produced in vacuum induction furnaces. Enriched and depieted ingots
are machined to standard sizes. The Zirnlo chemical process is used to remove the zircoloy-2 jacket

20
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and copper coating from reject fuel elements. Copper is removed 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 Prote’&ian ency (EPA) and
the State of Ohio environmental agencies on May 6, 1986, at the FMPC sltgas part ofthe pre-survey
site visit. At this meeting, the survey team representatives as d t Federal and state
heFMPC site so that

representatives to identify and discuss their environmental concerns abg
jr coricérns are summarized

these concerns could be reviewed during the DOE survey eff .'

below:
° ggtibn in Paddy’s Run.
® Ground water contamination on and off srte
® K-65Silos. -
® Waste Pits 1 through 6.
e Tankfarm.
°
°
°
°
°

The FMPC site has bewt {
dian “’;gng,e‘n;s. An agreement between DOE and EPA was concluded shortly

21
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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 similar and probably- represe '_tatlve of wind
speed and direction at Fernald. Prevailing winds at the Dayton airport are from the souFh-southwest
throughout the year, as shown on Figure 3-1.

Background concentrations of total suspended pa lcutates (annual geometric mean) for 1983 were
reported to be 80 ug/m3 and 61 ug/m3 for Hamilt
1985). Sulfur dioxide concentrations (annuat; thmetrc‘-’ mean) were 37 yg/m3 and 31 ug/m3 for

-and Bitler Counties, respectively (Ohio EPA,

Hamilton and Butler Counties, respectivety; |trag95§,dioxides were reported for Hamilton County

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

Background gross beta, plutoni
(EPA, 1985a) as follows:

Concentration
(picoCurie per liter - pCi/l)

1x105
8x 10-10
3x10-10
4.05x10-8
7x10-10
3.83x108
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Wind Rose for DAYTCN (1973-1977)

{ Pepc
SoamdaRy

@ BOUNDARY AIR
, SAMPLING STATIONS

wh

s

2

Ckilometers

FIGURE FROM: FMPC Environmental Monrtoring Annual Report for 1985

FIGURE 3-1

DAYTON WIND ROSE AND FMPC BOUNDARY AIR MONITORING STATIONS
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3.1.2  General Description of Pollution Sources/Controls 4
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-emission sources at FMPC and 109 emission point sources (stacks and vents).- Control

equipment has been installed at most point sources. These controls consist pnma y of fabric filters,

with a small number of electrostatic precipitators, venturi scrubbers, and h»gh 3 e»ency particulate
(HEPA) filters. . ‘ '

Particulates are the predommant emission from the site as a result of the“hahdlmg"of the productlon

the boilers (No. 1 and No. 37 y
the State of Ohio disché

ent or less sulfur (Aas, et al., 1986).

G

using coal that contatns

FMPC categ Tiges §sou}cé§' as “major” since these account for over 90 percent of the uranium-
containing"" ate emissions in most years. Table 3-1 shows a breakdown of “major” uranium

sources in 1984 ( pengeley, 1985).

o
1=
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TABLE 3-1
MAJOR URANIUM AIR EMISSION SOURCES
FMPC - FERNALD, OHIO
Discharge Plant Emission Control Emissions Lumulative %of
Number Number Source System (Pounds Uranium) otal Emissions
GION1 Remelt Fabric
Furnace Filter 3
G4-2 Packaging | Fabric e g5
Filter
G5-261 Crucible Fabric 64.0
Burnout Filter
8-RKS Rotary Kiln | Scrubber 72.0
G5-55 Storage Fabric 76.3
Filter
G5-259 Crucible 80.5
Burnout
1-SLY Cutting/ 83.0
Milling .
G5-260 Casting 1 * 18.5 85.3
8-OFS-1 Oxidation 11.5 - 86.8
Furrag
G5-251 ' 11.0 88.2
G4-5 9.3 89.3
Filter
G4-14 Fabric 7.9 90.3
’ Filter
8-035 Oxidation Fabric 7.9 91.3
Furnace Filter
G5-254 Breakout | Fabric 6.6 92.2
Filter '
8-024 v Muffle Fabric 6.0 92.9
Furnace Filter
All Others - - 56.0 100
Total - - 791* 100
* Notincluding unmonitored sources.
Cy >
4
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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 radiation alarms. The alarms are parlgake-type detectors

<

ters. The intent of

mounted adjacent to the sampling filter and connected to alarm count rate
the alarm system is to detect any release of a small, arbitrarily chosen quant&.s‘%i(' ilogram or more)
of uranium. The meters are connected to both local audible and visual:afarms andito the central

alarm system in the security office.

The sampling filters are changed monthly in most stacks, or two mies. per week in selected stacks.

The filters are changed more frequently if soiling of the ﬁ[ters i;‘qqtlbééf:!c;F if the alarm indicates a

greater-than-anticipated load.

processing operatnons. Additionally, fugitive etﬁggsnons result from the fly ash piles, landfill, waste

pits, tank farms, and waste drumg% ra'nium has been historically deposited on roadways,

1 the site

fields, and storage areas of pills, accidents, and air emissions, as discussed in the

following paragraphs. Thgm ur. wum pa |cles can be resuspended in the air and become an added

source of fugitive emissions.

ns.. from the FMPC have contaminated soils on and near the site. The

- iy

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

Historical uranium

historical airborne re
6 b e uranium-bearing particulates are a source of soil contamination (see
Section 322 4 hrough leaching, a source of ground-water contamination (see Section 3.4.2).
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 distribution 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 around the
decommissioned incinerator at the waste water treatment plant are indicative of a source that has

26
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experienced downwash while in 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, FMPC has released an estimated 96,000 kilograms:{kg):of.uranium to the
atmosphere (DOE, February 6, 1985). As shown in Figure 3-2, the major tontrlbut n"to the total
airborne releases occurred prior to 1970. One third of the total alrbome re

2 years of operation: 1955 (21,000 kg uranium) and 1956 (9,500 kg uran i

Lsases occurred during
(Boback 1986). From
1957 through 1969, uranium releases to the atmosphere averaged app:oxlmately 4,500 kg per year,

with a maximum of about 7,500 kg in 1964, and a mmlmum of T,3 _ g in1969. This reduction in

production, and shutdown of certain processes. Smcg‘?1970~ K ‘mum releases have averaged less

than 2,000 kg per year. o

an annual average of less than 200 kg per ]_’bé‘f‘-ibllowing table provides a plant-by-plant
summary of the reported uranium emissigﬁij the‘agggosphere from FMPC during that period:

Source

1985 1986(1) Total
Plant 1 1.1 0.0 19.6
Plant 2/3 14.6 00 18.9
Plant 4 10.2 9.0 101.7
Plant 5 12.4 3.0 140.7
Plant 6 0.0 0.0 1.0
Plant8 82.1 76.8(2) 27.3 7.8 194
Plants 0.0 170.93) 2.2 0.6 173.7
Pilot Plant 0.0 28 : 6.5 9.8(4) - 191
Total 172.8 391.4 74.3 30.2 668.7

Notes:

m For period January through May 1986.

@) Assumes that the difference between annual emission and reported sources is the Plant 8
rotary kiln and furnaces.

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

(@ Includes accidental release of January 1986 (9.2 kg) (see Appendix F).

\\e)
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Even including the accidental releases of 1984 (Plant 9) and January 1986 (Pilot Plant), there is a clear

3

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 AppendixE.

FMPC SOPs developed to limit particulate uranium discharges include. 'E'c‘ﬁ'm ative controls

instituted in all process baghouse filters directed at the timely detectrbn of fallu?es, to avoid a

repetition of the 1984 accidental release from the GON1-1039 (Plan*t 9) ba house AppendixF .

provides information concerning the 1984 accndental release to the a _asphere at FMPC. These

SOPs include a daily visual inspection of the baghouse for sugns- 'fa;lure and hourly checks and
cnmés such as GON1-1039, a
of the baghouse Based on

recording of the differential pressure across the baghouse In some
high-efficiency partuculate (HEPA) filter has been mstalled' dp\unstr

As noted above, control of radioactive releases at c shom‘/s continuing improvement. However,
in 1984 (partially as a result of the accndemaf elgase fdm September to December 1984), FMPC
would have exceeded USEPA's February‘ﬁB air ec‘mss:ons standards for uranium (40 CFR 61) by
33 percent. The 1984 releases resulted in F hvnng the highest dose to the public (as calculated

from the monitors along the planghoundary) of any DOE plant (GAO, December 1985).

ha; subseqﬁ'éntly become a fugitive air emissions source) by past
j a‘tot mﬁﬁned to radioactive materials. Lead shot has been used in

The contamination of soil
operational practices at FMP
the Plant 1 drum shotbtaster a

e historical emissions from this facility are considered not only a
g eal soulﬂcontammatnon but also a fugitive air source. Similarly, the

potential source &

concentration levels o os-found in landfill water ;amples (106 fibers per liter) suggests that the

andfill “soils is also a potential concern as a fugitive air emission source of a

s air pollutant.

Radon-222 is a natu?a:lly-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 dilution for energy

| 29
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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 impo ¢ at sources of direct
radiation. These include the K-65 Silos (the most significant source of rad.on ‘rap piles, rubble
piles, abandoned drums, and burial sites, each of which is a source ofﬁa’j&ﬁi;‘rne parff‘c’%late matter.
These are described in Section 4.3.2. A

As previously described, all of the major air emission sources-t:'
monitored by the “side stream filter” procedure. Some of thea

Plant 8 wet scrubbers are used to control particulate emisﬁ%ﬂs.froni‘%he rotary kiln, the oxidation
No. 1 furnace, the oxidation No. 2 furnace, and the Hox :

i

Z#Emission Factor
(grams U/hour) -

Rotary Kiln 20.4
Oxidation No. 1 Furnace 7.84
! 7.84

1.47

Documentation sup 6 ssion factors could not be located. Trial burn tests performed
by Martin Marietta !
the wet scrubbaers to

miné.their collection efficiency. However, in 1985, operation of the kiln
8 wasﬁ'calculated to contribute 23.3 kg (or about 30 percent) of the reported

and furnaces in

total air emissic

L)

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.

30
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Particulates and Radionuclides

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

on an annual basis. in 1985, concentrations reported for cesium, neptumblm plutonmm radium,
ruthenlum ‘strontium, technetium, and thorium at the boundary au'm {ation "_were extremely iow
(Aas, et al., 1986).

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 were obtained near the K-65 silos. The station designated K-65 (top) had an

average radon concentration of approximately 99 pCi/l.

3-10



TABLE 3-2
PARTICULATES, URANIUM, AND GROSS BETA ACTIVITY AT FMPC (19851
FMPC - FERNALD, ORIO
Number Particulates (ug/m3) - Uranium (pCi/i x 10-5) Beta Activity (pCi/l x 10°5)
Sampling ¢ p
Location °
Samples
BS1 53 17 56
BS2 53 13 57 315 | 0.058 | 2629 ~607 2.08
BS3 52 16 59 349 | 0057 | 2709 6.14 2.64
BS4 53 19 69 402 | 004a | 1042 5.46 2.64
BSS 53 18 82 369 | 0.027 1'392 1194 | 186
BS6 53 12 67 373 X 982 | 19a
BS7 53 16 63 357 0.79 9.91 1.66

a. Uranium

b. Grosss
¢. Particulates

60 uglmé %

&%
hnual geometric mean) as stated in 10 CFR

Part 50, Natiortal Ambient Air Quality Standards

3-1
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TABLE 3-3
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RADON STATIONS AND AVERAGE RESULTS FOR THE FMPC MONITORING PROGRAM

FMPC - FERNALD, OHIO

Station

AnriuaI'Average (pCin)

1983 1984

1985

BEXT 0.66 +0.61

BS1 079 | o065 | 092 | o.81
BS2 091 | 077 | 0.80 | 0.82 “{=pB10.78 £0.22
BS3 0.66 i 0.72 £0.56
BS4 0.90 0.62 £0.36
BSS 0.94 0.79 £0.70
BS6 1.01 0.86 +0.38
BS7 1.07 0.94 £0.27
0S1 (8 mi ENE) 0.56 0.81 £0.59
052 (5 mi WSW) 0.66 0.66 £0.76
K-65 (Top) 98.98 +70.36
K-65 (NW fence) 6.66 $3.04
K-65 (NW fence) 1.78 1.93 1.86 £0.21
K-65 (SE fence) 1.51 4.85 3.18 £4.72
N metal oxide tower 1.12 0.47 0.80 +0.92
W water tower 0.75 1.98 1.37 £1.74
K-65 (fence W of S.tafik), - 7.54 -

K-65 (fence W ot tagkd. - 8.59 -
K-65 (NE rail of.§ tankl:., - - - 49.81 -

of N tank) - - - 11.19 -

K-65 (SW fence) - - - 5.98 -
K-65 (fence E of $4ank) - - - 7.54 -

(1) First-quarter resuits only.
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‘not yet available.

- 3.1.4  Findings and Observations

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

9

thorium decay chain. Thorium-228 (T 12 = 1.9 years) decays to radium-224 (T4, = 3.7 days), whichin -

<

turn decays to thoron (T, = 55.6 seconds). Monitoring of thoron near the thot urn storage areas is
warranted, since thoron decay products pose health risks similar to md decay products.

Monitoring of thoron off site is also necessary to ascertain thoron backgrnund'wactlvutne %

At the time of the survey, FMPC was measuring thoron at two locations, bi ] analytncal results were

The Track-Etch® method is aiso used to measure thoron. fWO rack- Etéh’ detectors, each mounted
inside a plastic cup with different semipermeable mém . ‘arg deployed at each station for
approximately 3 months. The first detector dlscnm.rhates agamst thoron while permitting radon to
enter the cup, and the second detector permits

activity is determined from the difference betwee

radonand ‘thoron to enter the cup. The thoron
g wmes of the two detectors.

3.1.41 Categoryl

None

3.1.42 Categoryll

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.

34
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A calculation was made to estimate the bronchial-pulmonary 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/l. 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 o 2 less than 0.5 pCifl.
According to NRC Regulatory Guide 3.51, the indoor dose from a congéfitration of 1 pCi/m3

outdoors ‘is 0.625 millirem/yr. Therefore, with an outdoor content:atnon 6f:0.25 pCi/t (or
250 pCi/m3) at the house on Paddy’s Run Road, the indoor dose’ beco "es.‘lSG millirem/yr to an
individual residing at the house. -
This dose would be in excess of the 75 millirem gundellne ( e é‘ii:'for a dose from gaseous
effluents from DOE facilities. This guideline specuflcaﬂy-state bat the rule does not apply to
radon. . However, in the rationale for the guidéline;: ol,lowmg explanation is offered:

. available information suggests that the- ‘DDE _.i«';les that are covered by this standard

are likely only to have relatively small totahguantmes of thaterials containing radium-224 and

radium-226, the sources of radon-220 an 'Aan-222‘ respectively. The guantities of these

materials will be much smaller than ufa
expects DOE will seal up all sngfﬁﬁgant soir
appropriate control action as part .o'fﬁ.xhglr (As Low As Reasonably Achnevable) ALARA
Program*” (EPA, 1985).

mnll'ﬁnhngs piles, for example. In practice, EPA
rces of radon emissions to air or take other

Contaminated, soils can become airborne from road traffic and/or wind erosion. Fugitive

~ emissions 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.

w
S]]
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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.

Perchioroethylene Emissions. Uncontrolled emissions of perchioroethylene, a toxic air
pollutant, from the dry-cleaning facility present both an onsite and a poteptial offsite hazard.

Because of its toxic nature, USEPA has announced that it intends to Iis'f""‘pe laroethylene as a

toxic air poliutant. The studies to develop concentration I}rmts -and erission control

technology are now in progress. In anticipation of this occurrence thesurvey team estimated

that the amount vented to the atmosphere between July 1985 and June 1986 was about

June 1986) became airborne.

Plant 5 Fugitive Emissions. Uncontrolled afnissions. fr
uranium-containing emissions at FMPC.

other sou esa_nd may possibly result 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. Uncontrolled emissions of uranium-containing particulates occur
from Plants 6 and 9 because the electrostatic precipitator (ESP) units are not functional.

36
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These units, the principal control for particulate emissions from various machining operatiohs,
have not, according to site personnel, operated for many years. The Plant 9 unit had a coarse
fiberglass curtain that couid remove the larger particulates. The Plant 6 units (not inspected)
presumably have similar screens that appear to originally have served R keep the larger

particles from the ESPs. These screens would not be expected to be v ity efficient for the

removal of smaller particles.

These emission sources are minor. (As discussed in Section.3 ‘I 2 the 15 “major” sources

account for 90 percent of the uranium emissions.) The stacks at P-Lams 6 and 9 are sampled

continuously. Only one Minor Events Report, required. étia samptér detects more than

0.1 kg. of uranium in one month, has ever been filed for thes'ie;?séurce;:

ANL is collecting samples to more precisely detet
released.

:"glantities of particulate emissions

exposure limits. (See Section4.2, Toxic and Chemical Materials, for

accepted hort §
additi vl | "fbrmatlon.)

Potentia ii’pg'um 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 detail in Section 4.3.2.

3.1.43 Categorylil

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

uranium particulate emission points at FMPC. These sources can: high doses to offsite
residents. ' b
Visible plumes, indicative of poor contro! of partlculate ,.-E'ometimes occur during
operation of the box furnace at Plant 8. Four Plam; procasses—the rotary kiln, the two

oxidation furnaces, and the box furnaces—accou

an-es ,:mated annual release of 23.3 kg
of uranium. These uncontrolled releases cou}d reach _,arby resndents and thereby contribute
to their body doses. :

‘undary over a 4-year period. Doses ranged from

"‘Tllirem/year in 1983. If nonuranium radionuclides are

1. Uranium Dst‘gg'._ ion 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 result in an

underestimation of the amount of uranium released.

Many of the caiculated 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 still considered 0.0 kg, even though the total uranium released could be as high as 0.5 kg.

38
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Air Monito.ring Data. Interpretation of the ambieﬁt air monitoring data from 1982, 1984, and
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 are considered to have
the same uncertainty factor. :

This problem is further compounded by the source emlssnon charactenstlcs'used in the
AIRDOS-EPA dispersion model. Different source characteristic: v

er 'used_ in modeling 1985
emissions. The 1985 model used an effluent velocity of 53.5 m/sec gnch us considered to be
:I’he “difference in source

inappropriate because of rain caps on many of thelstack
“italso affects the predicted

characterization between 1984 and 1985 is of concern béca"
maximum dose by an estimated factor of two. :
Stack Sampling. Non-isokinetic stack samphrfg hea y résult in the selective collection of
larger particles and hence a bias in the sample resutts

The conversion@if’%gmpl? Uranium to released uranium requires an accurate estimate of the

fraction of thé total;
ometnmes Iess rgquent, ‘measurements of velocity in the stack and sample lines. The survey

eased uranium sampled. At FMPC this is accomplished by quarterly, or

team__,observed drift‘ih sample flow rates that, although'corrected either hourly or by shift,

Thoron Mohitoring 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 u_sed to monitor radon and is also

l 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

39
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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 measurements.

.'f the Track-Etch®
detector) indicate that the detector is not applicable for precise deli’?éﬁﬁﬁnation of thoron.

Conversations with the Staff Physicist at Terradex Corporation (suppliel

Terradex does not quote sensitivities for thoron as it does for radqn - In the opmuon of the

Terradex representative, using two measurements to deri

é.ihe ‘thnron activities only

compounds the potential errors involved.

Soil

Background Environmental Information

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

Ra-226 1.5 (dry weight)
U-238 1.4 (dry weight)

Th-232 1.0 (dry weight)

Radionuclide Activity (pCi/l)

Cs-137 37
Ba-140 - 5%9
I-131 3%7

3.2.2  General Description of Pollution Sources/Controls

The airborne ura'nium released from FMPC has deposited on the soil 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 FMPC metal production

lly much greater
. Additionally,

seurce of stream sediment
contamination as a resuit of overiand wash, stream convect nsettling, and resuspension

mechanisms.

3.2.3 Environmental Monitoring Program

The FMPC environmental monitoring program; 11 indUudes not only the sampling of soil but aiso

vegetation and milk samples because pot'eqf minants in these media wc;uld be derived from

contamination of the soil. Uptake of contammants from the soil by vegetation and cows (milk
products) is a potential dose pathyya to the sug oundmg population.

3.2.3.1

Val

oil

FMPC coliects soil sampfés.on
cores, which are 2.¢énti

ual basis. Each soil sample is made up of a composite of nine
'_exs,zg__c‘m') in diameter and 5c¢m deep. The cores are taken from the top

layer of the soil profile::“Erom 1982 to 1985, uranium was the primary constituent measured in soil

samples coll.e’é'ied-:' part ‘6f the FMPC environmental monitoring program. Originally, seven soil

o
to

monitoring'."sfta iard were located near the air sampling stations in 1982. Eight additional locations
were added to tﬁe:mgmtonng 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 Iocatibns were analyzed for non-uranium isotopes. These
isotopes included neptunium-237; plutoniuh-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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3-21



439

€-¢ 3UNOIS

43

SNOILYIOT ONITdWVS 1OS INILNOY

$961 20) 11003y |NULY BuLIOHUOK |RIUBWIUCIALZ IdW SINOYI JUNDH

@ Yisjewol)y
: —————————y
3 ) [

3-22

PR AU

uopusug Qe1)

- , - , - - _ e
By d 5 ’ 4
{ 3 . !



o)
{g)
<

44

Oz_._._s_<m SSVHD ANV NO0S 131IVHVd 40 SNOILYDOI

-€ 3¥NO

$861 10) Yoday jenuuy BuloLUOW |PIUBWLONAUI JdWS (NOYS IYNDIY

m. siejomeyy
oy ———
[ ] ) [} : L]

Ay

veaRy mey

3-23

-y e | ] _J i _ , S i



ol . eaE =W M .

- - /.

4

- '- _ —

-

TABLE 3-4

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

Sampling Station

Annual Average (pCi/g) -

1982 1983 1984 1985

3.7 9.5 9.3 44

2 3.7 13 9.0 20 ¢

3 35:

4

5

6 44+ 6.4

7 20 %27

8 1.6 2.2

9 28 %22

10 22 %31

11 156 £ 2.4

1.8% 19

3.8 0.4 22 %34
2.2 0.6 1.8+20
7.7 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 soi! of 1.0 pCi/g (dry) for Ohio (Myrick, et al., 1983).

3.2.3.2 \Vegetation

Annual uranium measurements in vegetatlon (grass, foliage, potatoes) were begun in 1984. Grass
_,:sm 1985. These
locations are identified in Figure 3-5. Each vegetation sample is a composute of*& number of

and other foliage were analyzed for uranium at 20 locations in 1984 and 29454

subsamples in order to provide approximately 500 grams (wet wetght) totalu Fach subsample

consisted of all above-ground plant material from a 0.5m diameter cnrcula Aqua'drant All samples

were washed prior to analysis.

_Station 1 (10 S5km from FMPC) to 7.09 pCi/g (dry) at S:{ation‘-t '8,km from FMPC). In 1985, the

uranium concentrations ranged from 0.02 pCi/g (dr)i}at S _or) 19 (1 .0 km from FMPC) to 2.34 an/g-
(dry) at Station 10 (0.8km from FMPC) As ‘indlcated m Sectnon 3.2.1, the average uranium
g ry) m 71985.

and at five locations in 1985. These Iocatrons-ar.g |dent|f|ed in Figure 3-6. The average uranium
concentrations (peels) in 1984 :&nged from 008 pCi/g (dry) at Station4 to 0.19 pCi/g (dry) at
Station2. In 1985, the average u‘r AR

Milk produced m\ys grazing on FMPC and adjacent pasture land was monitored three times in
1985. The FMPC 1955 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.
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3.2.4  Findings and Observations

3.24.1 Categoryl

None

3.24.2 Categoryli

1. Non-Uranium Radionuclides. Potential problems may exist if n.on uramum radlonuclldes are

present in the soils or vegetation. The presence of non-uramum rad . uchde contaminants is

not known because soil samples are currently only analyzeﬂ % tal uramum The dose to the

maximally exposed individual from ingestion of vegetatlon cama mng uranium, explained in

Category |ll, could increase as a result of these non-ura. ium |sotbpes Analytical parameters

of concern include

® Uranium-235 Neptunium-237
® Radium-226,228 Fechnetium-99
® Thorium-232

o Plutonium-238, 239

present in the soil.

3.243 Categorylll

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 philosoph)) keeping levels of

radiation and doses to the public as lqw as reasonably achievable (ALAR;A)

DOE uses a level. of 35pCi/g (dry) in remedial action pwgrams for acceptance of
decontaminated areas. This same value is used at FMPC to defirié tbe_level at which offsite
7 Ang statlbns at FMPC exceed or
: 3;16 13 in Figure 3-4 had
concentrations of total uranium in 1985 of 36, 64, and' 3’f pCllg fdry), respectively.

soils are considered contaminated. Several of the soil mon'

approach this limit. Station3 in Figure 3-3 and Statoons

Using the 35 pCa/g level of total uranium in 901] to ésttmate the corresponding concentration
of uranium in edible plant tissue, the‘-'dpse 'tQ' he Maxlmally exposed individual from

3244 CategorylV

None

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 km south of the site. The Great Miami River joins the Ohio River férther

downstream. '

J
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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.

t Miami River at
ar 1979 (October

The U.S. Geological Survey (USGS) has operated a sampling station on the G'..
New Baltimore, Ohio, since 1966. Data extracted from USGS (1980) for the Watér
1978 through September 1979) are presented in Table 3-5.

In addition to the total organic carbon data provided in Table 3-5 the USGS nalyzed for pesticides
in both the water and bottom material at the New Baltimore locaﬂo’n One semple of the bottom

material contained 0.6 mg/l of dieldrin. No other pestncndes. w' d'etected in these samples.

Background analytical data on other organic compounds were npt obt med

Average surface-water radionuclide activities and morg freentrations for Paddy’s Run and

the Great Miami River upstream of FMPC, provnded by Aas '-'7.!-1 986), are as follows:

Analyte pstream Great Miami River
Gross Alpha 2.24 pCi/I.
Gross Beta 4.91 pCin
Technetium-99 1.08 pCi/l
Uranium-234 3.72* pCi/l
Urénium-23§ | 0.16* pCi/l
Uranium-238 3.72* pCifl

' 1.60 pCif 1.57* pCifl
0.25 mg/l | - 0.49 mg/l
1.68 mg/i 3.57 mg/l
34.2 mg/l 60.1 mg/l

ismope concentration is the average of 2 samples, while total is the
avérdge of 52 samples :

According to Aas et al.-(1986), upstream sediment 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
Maximum Minimum ¢’
Flow, CFS
Conductivity, umhos
pH, SU -
Temp, °C )
D.0., mg/l
| Turbidity, NTU
Fecal Coliform, cols/100 ml
Caicium, mg/|
Magnesium, mg/l
Sodium, mg/l
Alkalinity, mg/l o
as CaCos
Total organic carbon, frig 17 3
Sulfate, mg/l 120 36
Chioride, mgft: 90 22
Fluoride, /! 0.8 0.2
Solids, s 599 297
n 808 8
100 100
30 10
Cop 29 8
ﬁon, (total) ug/t 9,000 1,000
1iead, (total) ug/ 66 4
IV!i\llanganese, o/l 160 60
Mercury, (total) ug/l <0.5 <0.5
Zinc (total), ug/! 80 60
Source: USGS, 1980
23
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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/Controls

This section presents a description of plant processes and potential pollutid;‘f‘-;soy es for the water

media. Figure 3-8 shows the major water treatment systems and ouffalls_-ﬁ"dijy;he Fl\/'iﬁc'i'site.

3.3.2.1 Water Treatment Plant and Boiler House

filters for polishing before transfer to a 750 /000-g#iion, taver
systems are used to route water from this storage tank. o the sanitary water system and to the

A.ed for uranium and pH prior to discharge through
iami River. The water from Tank9 is sampled as

Sanitary wag'e‘ from the pfant are collected in a separate sewer system for delivery to the sewage
treatment pl'a : " Emtary sewage passes through a bar screen and comminuter, then through two
primary settlmg tanks operated in parallel. The effluent from the primary settling tanks passes over
two 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 chlorine contact chamber, and
the ultra-violet (UV) light disinfecting unit before going te Manhole 175 for discharge from the site.

Chlorine is not used on a regular basis but is available if the UV system is not operating properly. -

54
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‘ through Outfall 001.
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The settied siudges and skimmings from the settling basins are placed into an anaerobic digester.
Once a year the siudge 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 trickiing 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

3.3.2.3 Plant Process Water Discharges Through the Clear Well

All aqueous wastes from the process areas of the plant are eventually drscﬁarged from the General
Sump to Pit 5 and thence to the Clear Well. -

Plant 2/3 2/3 Waste raffinate from the reﬁnery 5 ;sed to' Tank 12 for treatment, whereas all other
liquid discharges go to the refinery sump" 0 anres_m the refinery sump are pumped to the spent

solvent storage tanks. About once a year the 'speot solvent is filtered and.transferred to the clean

solvent storage tanks. The procgsg solvent is _recovered by treatment with sodium carbonate to

e the water from the solids. The solvent is reacidified

neutralize the acid, then centri»fuge'd SEf
er is then sent to the Plant 2/3 sump for treatment prior

and returned to the process he waste

Plant 5 - Cutting oif$:and any waters that drain into floor sumps are lifted by steam ejectors into a
6,000-galion tank. Approximately three to fourtimes a week this tank is pumped to Plant 6 for
treatment.

Plant 6 - The only treatment system that is regularly used to remove oil from wastewaters is iocated
at this plant. Nonacidic and oily wastes from Plants5, 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

26
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in a 4,000 galion 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. .
- - - . ‘.K‘

Plant 8 -This plant contains several different types of furnaces that are used ther dry sludges
prior to packaging in drums for disposal, or to oxidize sludges prior to-ﬁir"ther pro'c'ééiing in other

portions of the FMPC. Liquids received at Plant 8 from Plants 1, 4, and?«, Buwdmg ]2 the Pilot Plant;

and from the Plant8 sump are pumped into tanks for neutrahzatlon with llme The neutralized

.:niher_ procéssmg in Plant8. The

slurry is filtered on vacuum filters, and the cake is drummed f
filtrate is sent to Tanks 10 or 11 at the General Sump if the uramu_:_ _amd‘hmpper values are within
prescribed limits, or returned to the Plant 8 neutrahzatnon process if ‘mese limits are exceeded. The

vacuum filters at Plant 8 are also used to dewater the sl vad from Tank 5 at the General

Sump.
Plant 9 - Oily wastes from the machining area‘.‘ nsported to Plant6 for treatment. Spent
hydrofluoric acid is neutralized with hme an "-*'fransported in a'_dumpster to Plant8 for

further treatment. Spent nitric acid from ‘fhél:rn cladding process is taken to Plant 2/3 for use in

that process. This acid stream is the source of Capper in the raffinate waste. Floor drains that collect
non-oily wastes are pumped to.he Plant9 'ﬁreatment sump. The treated solution is dumped to
Tank 2 at the General Sump.

P

potential sourc 'dous or mixed waste contamination of Plant 8 and the General Sump. As a

released to‘t € or drains. The barium then goes to the Pilot Plant sump (usually Tank #-100),

which is pumped to;Plant 8 or to the General Sump.

Building 12 (Maintenance‘Shog) - 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 dumpsters and transported to the Plant 8 liquid sump for processing.

o7
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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 biant 4 and the Pilot

Plant. Itis stored for sale in Tanks 18 and 21 and in railcars at the tank farm.- i‘ank.

-is rubber-lined,
but the contents have leaked onto the gravel layer below the tank in the.past The’ gradmg under
Tank 18 does not direct all |eakage to the Tank Farm Sump.

Waters collected in the Tank Farm Sump are neutralized with I ore bemg placed in Tank 17

t fs ‘pumped to Tank 2 at the

adjacent to the sump. When this tank is full and the contents analyz“
General Sump. Spilled material and rain-water runoff that ls ot cohemed in the Tank Farm Sump

flow into the storm sewer system. There is a valved. @3 ’From the sump 10 a storm sewer

manhole just north of the sump. Spills from Tanks_'} 2 iél'sc.'.i 'as well as overflow from the sump

and Tank 1 contains anhydrous NH3 that

could enter this manhole. However, Tank 3 is not u
would vaporize. Tank 2 is used to store KOH. Pof ' leaks'from railcars on the west tracks at the
tank farm, as well as potential leaks on the e : 3

not to the sump.

-Laboratory - The main laboratory;generates waste solvents and spent chemical solutions that are

vv...‘,'.

General Sump - I Sump receives the liquid wastes from the processing areas of the plant,
as descrlbed ai;OV t consists of 12 tanks of various sizes used to collect, hold, neutralize, and settle

the wastewat TS The operation of Tanks 6, 7, and 9 has been previously discussed in Section 3.3.2.1.
Tanks 1 and 3 re e&i@;he filtrate from the refinery (Plant 2/3) sump. Tank 2 collects the waters from
sumps at Plant6 (: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 aliowed to settle, and the clear liquid is decanted to Pit5. Tank 12 receives the

28
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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 S for further neutralization, if necessary. The contents of Tank 5 are then

pumped to Plant 8.

The clear liquid sent to Pit5 overflows after further settling to the Clear W'e(} located south of

abandoned Pit 3. The water from the Clear Well is pumped to Manhole 175 f&iﬂm rge to the river

through Outfall 001 and is monitored at the Clear Well pumphouse as Og;f;il!_.ﬁNC.

3.3.24 Storm Sewer System

___:;.,igxéeeds the capacity of the lift station, the excess

Outfall 001D. During storm events when the
storm water overflows through Qutfall 002 to the stormwater ditch that flows into Paddy's Run

water in tr;l"’ & "‘are estimated to be in the range of 0.0014 to 0.038 mg/l. Similar uranium
concentrations '-.Qg;,to 4.19mg/l) were found in those extraneous waters in the storm sewer
identified as being p;ocess/productipn 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 CI). 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 vaned from an average

of 1.08 pCi/l at the upstream point to an average of 4 59 pCi/t at the point farthe 1downstream

The surface-water samples from Paddy’s Run reflect different results. Whﬂe the ﬂuondes nitrates,
and chlorides were not affected by the uncontrolled discharges from. ﬂte sif 3 't.he gross alpha, gross

beta, and the uranium results indicated significant increases in these par ) eters The averages of

o
td

iggituﬁhé' (10x) between the
.Pa'd'a'y's Run with the storm

the gross alpha and the uranium results varied by an order:

upstream point and the point just downstream of the confluence:
sewer outfall ditch. S

The storm sewer system is being upgraded by the fnstal 00, of a retention pond. This pond will

_ receive and hold waters that currently dnscharge- 10 Paddy s RUn through the storm sewer outfall.

QutfaH‘001 to the Great Miami River. These
apd ‘thie discharges from the storm sewers south

These waters will be pumped for dlschargethr
waters inciude the stormwater lift statlon ov
of First Street that tie into the dlscharg@? ine béfow.the lift station. The pond will also provide
containment capacity in the event of a spill | mthe storm sewer system. The stormwater in the -
retention pond will also be able t the general sump for treatment, if needed.

3.3.3 Environmental Manii

3.33.1  NPDES Monitgiing

There are six NPDE |tormg locations on site. Outfall 001 is sampled once a week at
Manhoie 17 tomat “flow, proportlonal, continuous sampler is used to collect a composite

riod. The sample is refrigerated while it is being composited. The pararﬁeters

measured at thi !'ijg_gtion are pH, suspended solids (TSS), ammonia as nitrogen (NH3-N), oil and

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

There are four streams contributing flows to Outfall 001 that are also 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
60
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Outfall 001A. Parameters measured here are pH, BODg, TSS, and fecal coliform bacteria (summer

months only).

For NPDES reporting and discharge limitations, the results of samples coliected at the Generali Sump
and the Clear Well are combined. The General Sump sample, designated Outfa_.ll 0018, is collected
from the dischérge of Tank 9. The Clear Well sample, Outfall 001C, is collected'%i.zbm the Clear Well
pump discharge. The Clear Well receives the final liquid waste discharge from Be‘process areas of
the plant. The parameters measured at these two points are total suspended soluds (TSS) hexavalent
er (cu) After the separate
samples are analyzed, the resuits are added together to g|ve the 'tb'bél .__.mo;mt (expressed in

chromium (Cr+6), total chromium (Cr), iron (Fe), nicke! (Ni), and copr

kilograms per day) of each of the parameters discharged from thése--tw ources

The discharge of the stormwater lift station is monitoregi'fgg,.)‘ss‘"a{r}_g oil and grease (O&G) for

The sixth NPDES monitoring point is the stormw,ater Iuﬂﬁslatuon Dverflow, Outfall 002. It is sampled
at the same point as the stormwater lift station bit'sgty a t tmes when the lift station is overflowing
to Paddy’s Run. ’

3.3.3.2 Surface-Water Monitoring

points in Paddy’s

downstream of the Iuenée of the storm sewer ditch with Paddy’s Run or at a point

approximate al'fway between this point and the Great Miami River. The sample is taken at this

latter site onh(if- o e is no flow at the site just downstream of the confluence of the two streams.

in October 1985, th;ee additional sampling points were added in Paddy’s Run. These points are
located just downstream of the railroad bridgé, 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.
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3.3.3.3 Fish Moqitoring

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
Faam. In 1985, the

ancentrations in

0.24 pCi/g (ash) to 0.33 pCi/g (ash), with the higher concentrations found up

uranium concentrations ranged from 0.09 pCi/g (ash) to 0.16 pCi/g (ash). H;gh
1985 were found at the third location near the outfall of the buried effluefitime.

3.3.3.4 Sediment Monitoring

During the survey, observatlons were made of the sediment samp i B
the outfall ditch. On June 25, 1986, 6 of the 27 sediment- statlons we.re sampled Although the

(L DS

) upstream on Paddy’'s Run to 46. 2pC|/g (dry) near the confluence of

‘Technetium-99 wa al;o measured at selected locations along Paddy’s Run and the outfall ditch. It is

not known how the selectlon process is conducted; however, different stations were monitored for
technetium-99 in each of the 3years. Maximum technetium-99 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).
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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 (3.1pCi/g [dry]) was observed 50 feet downstream of FMPC in
1983. The maximum technetnum-99 concentration (4.9 pCi/g [dry]) was observed at the same
location in 1985. Once again, it is difficult to make comparisons, since dlffere"' station numbers
were used in each of the four sample years (1982 to 1985).

3.3.4 Findings and Observations

3.3.4.1 Category |

None

3.34.2 (Categoryll

1.

The 1985 Dames and Moore ground-watet:study identifies Paddy’s Run and the storm sewer

outfall ditch as the principal:source of usanium in offsite wells in the sand and gravel aquifer.

been stored.;ogtdoors on an unprotected concrete pad. The chemical constituents of these

waste oils have not been identified and coulid potentually contain PCBs. More detailed data on
this problem is presented in Finding 1in Sectnon 4.2.2.3.

ANL is sampling the waste oiis and the trough around the perimeter that contains oily waste
for PCB content.
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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.

substances on a monthly basis at Qutfalis 001, 0018, and 001C. ,Smc;e large ‘quantities of
perchloroethylene are used in the laundry, it could be poss:ble_j r this matenal to enter the
sanitary sewer system, which is monitored at 001A.

3.3.4.3 Categorylll

Mate?i;a._ -spﬂled just inside the fence, or south and east of the transformer pad, could also

flow into t! ;.'.‘:gtch. However, the storm sewer system has several catch basins on the east side
of E Street thgt 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 runoff
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
Sémple Point Uranium
(pCiN) .

Wi 1.57
w2 660.8

- W3
w4
w5
W7.
ws§
w9
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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 8-ir3.;h steel pipe under

the road. Just north of the new Pilot Plant building, adjacent to the fence; there is a broken

tile-field discharge line. Water collected in this tile-fieid system drain's.’i{&

.....

;dltch leading to

ditch leading to Paddy s Run. No pipe was observed, althougi_ fl.ow .was evident on the

sl

The uncontrolled runoff ditch with the greatest potentlar». pdﬂ?ﬁng Paddy’s Run is the
ditch that crosses the western fence line, just south of'the Clear Well This ditch has a flapper-
type valve that can be closed to block the dlscha" [ d.y s Run in the event of a spill or

other known source of contamination. Thls.dlich ains much of the area west of A Street,

including the pit area south and east of Pits.3 ,Zand 6. N The dramage from the area between

Pit 5 and Pits 3 and 4 flows westward in a d"

%sion aleng the southern edge of Pit 5 and then

Two other ditches from the plant site ef _‘::Paddy s Run just south and north of the railroad
trestle. These ditches run wast from the plant site, parallel to the railroad. The southern ditch

picks up seeps from th nh’iatq '.Pit S and the area between Pit 6 and the railroad. The

northern ditch gathe '--‘Water fromi-€he area used for a landfill, as well as surface drainage
outside the fence ort’ 'northern side of the plant Spills or contaminated runoff from the

This line is located in sand and gravel deposits that would aliow 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

66

conduit for transport of uranium off the FMPC site.
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The 1986 Démes 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 contamifiation of the storm

sewer system is presented in “Hydrogeology,” Section 3.4.4.2, Finding'i‘m

Hexavalent Chromium Discharges. Hexavalent chromium}:{gr i Jperigdically discharged by

FMPC to the Great Miami River in amounts that exceed the NPRES' perfhit limit.

gnd Clear Well sampling points

was out of compliance 21 percent of the timein_ 19 -,,‘nd 25 percent in 1984 (NLO, 1985). This
limit is determined by adding the masg., Ioadmg |n ktl’ograms per day (kg/day) of Cr+6

The Cr+6 NPDES limitation for the combined Géfi

discharged at the General Sump (samplm int 001‘8) to the kg/day of Cr + 6 discharged at

the Clear Well (sampling point 001"

-C analyses submitted with the NPDES Permit renewa! application.

These cyan dgg_(,CN-) concentrations were 0.042 mg/l at 001 , 0.10 mg/t at 001B, and 0.08 mg/! 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.
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Filtered Samples. The filter at Outfall 001 removes some of the insoluble materials 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

s'results obtained at

punched in the filter “in order to provide a representative sample,” t
this location for insolubie contaminants, since May 1979 when sHe Ymp was installed,

Sampling System Configuration. The physical configuratiot¥ the ;;ample piping at
Outfall 001 causes suspended particulates in the sam,ol .oter{:ﬁ'a’lly differ from the
discharge concentration. In addition to theii maccuracnesc d t;i'f'the filter at Outfall 001,

the configuration at the sampling system downstieam of =‘|Ehe pump can aiso introduce

errors. As shown in Figure 3-9, the continudusg’ qu the pump enters the top of a

larger-diameter pipe, which acts as a comstan head tank When the solenoid valve is

closed, the head tank continuously, ayve aws out the side offtake to waste. Since
the' d?rectlon in which it is moving, the
:bottdm of the head tank will tend to become

particulate matter tends to coqtmu

concentration of particulate mattet.i
greater than is actually prese"”hm,the' feam being sampled. On the other hand, since
there is no flow out of the bottor :,__:;.th'e head tank uniess the solenoid is open, the
particulate matter te o settle ggtg the bottom of the head tank and into the line

e gontainer. This would have the effect of making the

NPDES séggple for these locations are not affected because they are coliected 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

3.4.i.1 Geology

“The FMPC lies atop an ancient river valley that has been mfalled'h'__ glacnal dutwash. The valley is

approximately 2 miles wide and was cut into Ordovician age Ilmest' and'shale by an ancient river
during pre-PIelstocene and/or Pleistocene times. The llmestbneand shaTe bedrock occurs at a depth

3.4.1.2  Hydrogeology:

Ground water ogeurs T of the geologic materials described in the previous section. Of the three

geologic umts."r escnbed (
e‘a major aquifer in the FMPC area. The bedrock is not considered to be a reliable

rock, glacial outwash deposits, and glacial till), only the glacial outwash

deposits con':
water supply beca.usg of its reportedly low hydraulic conductivity. The glacial till is reported to
contain perched water above the main aquifer within the glacial outwash deposits.

The glacial outwash deposits ‘within the New Haven Trough are part of the major buried valiey,
which extends from Dayton, Ohio, to about 15 miles west of Cincinnati, Ohio. The aquifer 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

(323
ki
[
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the ground surface within the trough. individual wells within the buried valiey héve'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 dpper
and lower units by a biue clay layer (see Figure 3-11). The blue clay layer is approximately 10 to
20 feet thick. '

Ground-water flow wnthm the buried valley aquifer beneath the FMPC is thought to bﬂ,gmate north
and west of the site and flow to the south and east. A depiction of the generallzed ground-water
flow is included as Figure 3-12. Flow of the perched ground water wn‘thm the' till at the FMPC is

poorly understood. However, ut is postulated that shallow-pe:.:_f

d: ater fiow along the western

site boundary is toward Paddy’s Run. Flow is also hkely, but-." prcufen to occur vertically

downward from the perched ground water into the buried ve.[!e__y_ aqui‘f,gg,

3.4.1.3 Regional Ground-water Quality#:

Spieker (1968) indicates that th
ground water. The water is usually
600 mg/l. Nitrate, phenql$; a

fertilizers and i

Sources of ground-water pollution 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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439
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 storm; ewer outfail ditch
to Paddy’s Run.

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

on porous soils, spills/accidems and process releases of surface i

from this waste management area pro"

ground-water quality.

343 En ntal Monitoring Program

This section presents a summary of the FMPC monitoring program and the results of this program
(environmental monitoring data). The following subsections discuss

‘6
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e 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 discussion of ground-water _

quality for the perched and the sand-and-gravel aquifer both on and &ff site.

3.43.1 FMPC Monitoring Program

Well Location
The ground-water monitoring program at FMPC consists of 37 onsi el and 25 offsite wells, as
:.,the sand and gravel aquifer

A summary of the total
aquifer monitored.
The majority of onsite wells are used for mo :

ate p. :-t:e; Initial monitoring wells (called "test wells”
Iled in 1959 and 1965 in the waste pit area. The

domestic or industrial water supplies by pmf

by FMPC) in the sand and gravel aquifer weréfis
three onsite production wells ywere mstallod in 1951 in the lower sand-and-gravel aquifer.

Additional onsite monitoring yeells wery Lnstaﬂed in 1984 and 1985.

Well Construction
The site test wells Ilgiéf%‘jt; 959 and 1965 are constructed of steel casing of various sizes ranging

from 4 to Binches. Screens are of steel or brass construction and lengths of screen vary. Lead was

used as a seal between the*steel casing and brass screen on some wells. Construction details are not

the locations of both wells are unknown.
i3

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

Twenty-foot screens were installed in each well.

s
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Figure From: Feed Materials Production Center Environmental Monitoring Annual Report for 1985

FMPC ONSITE PRODUCTION AND TEST WELL LOCATIONS - FIGURE 3-14
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Figure From: Feed Materials Production Center Environmental Monitoring Annual Report for 1985

OFFSITE MONITORING WELL LOCATIONS FIGURE 3- 15
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TABLE 3-7
SUMMARY OF MONITORING SYSTEM,
TOTAL GROUND-WATER MONITORING WELLS BY AQUIFER
FMPC - FERNALD, OHIO

ONSITE MONITORING WELLS

Number of Wells Aquifer Monitored

—-..
5 Glacial till S

17
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The monitoring wells instalied in 1984 and 1985 are all constructed of 4-inch-diameter PVC. One well

is constructed of 6-inch-diameter steel with stainless screen. Screen lengths vary from 5to 15 feet in

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 majority of the offsite wells

currently sampled have no construction documentation.

Sampling Frequency, Procedures, and Monitored Parameters

Table 3-8 presents a summary of the well-sampling frequencnes and"tﬁe chemncal parameters

analyzed during each sampling interval. The chemical paramete,rf'_far
in Tables 3-8a, b, and ¢. The monthly sampling by the FMPC wast Watef treatment plant (WTP)
personnel generates data for onsite use only. This sar'nphng, begun in 1965, is the longest

esen’ced where applicable,

continuous sampling effort for ground water at the site;

y contractor personnel hired by FMPC to perform the

sampling. ES&H personnel gwe dl,rectson and assistance to the contractor. This sampling effort was

begun in 1985 as part of RCRA aund-ﬁvater momtormg at FMPC for Waste Pit No. 4. Although only

round of sam ve been’ taken and two more rounds are planned to prowde four quarters of
data. These data

intended to help characterize the chemical constituents in ground water on sute

and fulfill regulato:yf,equurements in the waste pit area.

Sampling procedures and protoco! 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 samples were also
obtained by the survey team for analysis by Argonne National Laboratories. A total of 10 wells (1S,

81
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TABLE 3-8

~ SUMMARY OF MONITORING SYSTEM :
SAMPLING FREQUENCY AND CHEMICAL ANALYTICAL PARAMETERS

459

o oo Total L e e camatad- -l - Aatiaieal - - )
Wells Number of S;Tegl\::lg Sa;n;(:l)ed PAa?:ly:tc:rls
Wells y e
Y
15,1D, 3, 4,5, 85, —"—""'_"'
8D,9, 10, 11, P-1, 13 Monthly WTP JseeTable3-7a
P-2, P-3 4 T
All offsite 25 Monthiy ES&H
15,1D,3,4,5, 85, Quarterly (as .
80,9, 10, 11, P-1, 13 part of monthly | WTP See Table 3-7b
P-2,P-3 collection) i
All onsite (35)
and 6 off site a1 Quarterly See Table 3-7¢

(1) WTP = Water Treatment Plant personnel.
ES&H = Environmental Safety and Health pe
Contractor = Outside groundwater safiplir

3-61.
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TABLE 3-8a

MONTHLY WTP ANALYTICAL PARAMETERS(2)

pH Fluoride

Specific conductance | Uranium

Nitrate Alkalinity

lron Calcium hardness
Chloride Magnesium hardniess
Sulfate

(2)Not reported except for uranium

TABLE3Bb i,
QUARTERLYWTPANALYTl '

3-62

4

83



QUARTERLY CONTRACTOR ANALYTICAL PARAMETERS

TABLE 3-8¢

Chloride Sulfate

Iron _ . pH

Manganese Specific Conductance

Phenols TOC

Sodium TOX

Arsenic Gross alpha

Barium Gross beta

Cadmium Radium

Chromium (total) Endrin

Chromium (hexavalent) Lindane ..

Fluoride MethoxychTof

Lead Toxaphe:ne
[Mercury 2,405, 7

Nitrate R 45-TP Silvex

Selenium Coliform bacteria

Silver "Chiorobenzene

Nickel Chiorodibromomethane

Cyanide

Chloroethane

2-Chloroethyl vinyl ether

Chioroform

Dichlorobromomethane

Dichlorodifluoromethane

1,1-Dichioroethane

h:djssolved solids

1,2-Dichloroethylene

‘FTotal pdtassium

1,1-Dichioroethylene -

CcoD

1,2-Dichloropropane

{Perchloroethylene 1,2-Dichloropropylene
cis-1,2-Dichloroethylene Ethylbenzene
Tributylphosphate Methyl bromide

3-63
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TABLE 3-8¢
QUARTERLY CONTRACTOR ANALYTICAL PARAMETERS
PAGETWO ’
Acrolein Methylichloride
Acrylonitrile trans-1,2-Dichloroethylene %,
Benzene 1,3-Dichloropropene ... if:

Bis(chloromethyl)ether

1,1,2,2-Tetrachloroethane

Bromoform

Tetrachloroethylene * "+

Bromodichioromethane

Toluene

Bromomethane

1,1,1-Trichlotoethane .

Carbon tetrachloride

'-_!T il
1,1,2-Trichiorgreth e,

Chloromethane

Trichlopoethyler

1,2-Dichiorobenzene

ethane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Potassium 40 I 5troritilim 90
Total uranium Rutfienium 106
Radium 226 Neptunium 237
Radium 228 Plitonium 238
Technetium 99 I Plutonium 239
Thorium 228" Plutonium 240

[ Thoridmi 2327

e
Thorium23b

4
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1D, 3, 4, 5, 85, 8D, 10, 11, and P-1) were sampled by WTP personnel. Three wells (145, 16D, and HKS
[Offsite Well 12]) were sampled by ES&H personnel.

The monthly sampling of onsite wells is performed by obtaining water samples frorﬁ the discharge
lines of pumps dedicated to each well. Pumps have variable capacities ranging from tens of gallons

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

The RCRA ground-water sampling includes the older test wells and productnon wel t'i'r'\‘stalled prior
to 1965, selected offsite wells (four), and the newer monitoring wells mstalled in 1984 and 1985. The

':ﬁﬁlte domestic well.

survey effort observed the sampling of two of the newer PVC wells and an'

Each well has a dedicated pump, which is typically left in the well; ple; are obtained from the
pump discharge line at the surface after purgmg Purgind vod.umes m calculated based on casing

volumes. Samples for volatiles are obtained by using_stainl '&eel bailers. In general, the RCRA

sampling program follows EPA-established protoco.l.;._,fpr chai of;custody, field measurements, and

sample handling.

During the survey team visit, ground-water Saft
! )y and 12 (HKS) were sampled by ES&H personnel.
Laboratones (ANL) A comparison between these

were sampled by WTP personnel, and wellg

At present,” parate laboratories are conducting the analyses of ground-water sampies for
FMPC. Table 3-

each event.

~{1§y£nmarizes the sampling events and the associated laboratory responsible for

3.43.2 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 monthly monitoring

86
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TABLE 3-10
LABORATORIES RESPONSIBLE FOR ANALYSIS OF GROUND WATER
FMPC - FERNALD, OHIO '
Samplihg Event Sampled By AnalyzedBy
L A

Monthly onsite WTP ‘ WTP (onsite
Monthly offsite . ES&H Bioassay lab{onsite)
Quarterly onsite WTP ' WTP/Bigassay (onsite)
Quarterly RCRA Contractor/ES&H Contractor-Howard Labs
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439
data inthe test wells extend back to 1965, and consultants’ reports from as early as 1960 provide
additional data. Sampling from 1983 provides further data. A summary of the monitoring data is

provided in AppendixG. This summary presents an historical perspective on the ground-water
contamination at FMPC.

3.44 Findings and Observations
3.4.4.1 Categoryl

None

3442 Categoryll

1. Uranium Contamination of the Sand and Gravg;g uif .Ons:te and offsite ground water is

degraded and potential health risks may be mcreaS‘ d:if the ground water is used as a source

® Along the western side of the site."
® South of thessite in private wells:.
® Possibly east and southeast of the siti

The 1985 Dames and Mopre i 'entlfied a large area of uranium contamination in the

sand and gravel aqu'fer (seg Flgure“?-

16). The area included the entire western site boundary

%as south of the site. Uranium concentrations mapped in

s above 0.001 mg/l. Background uranium concentration was

" : ;e These wells (offsite wells 12, 15, and 17) had average 1985 ground-water
uranium concentratlons 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 uraniurﬁ contamination 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 coné eptrations.

Contamination in Perched Ground Water. Shallow (perched) groqpct-gggter w?iﬁi_h the tili has
been contaminated in the following areas: ' c

® The waste pit area.
® The production area.
e The area west and slightly south of the productioh-area.

In the waste-pit area ground water has been contarm d bﬁ)oth radionuciides, sulfate, and

poss:bly by metaliic ions such as barium an,d chromm . l’r?-'fact a total of 32 parameters were

found at higher levels than background l‘ wa'ter in the three shallow wells around

ater from these wells ranged between 0.29
anged from 43 to 1370 pCi/l and from 94 to

Waste Pit 4. Uranium concentratlons f ;)
and 2.19mg/l. Gross alpha and grdss be
1,340 pCi/l, respectively.

ons of between 0.14 and 4.06 mg/l

uranium concery

Well’i":ﬁ uthwest of the production area and a spring west of the production area éxhibit
uranium n'centratuons 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.

93
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459

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, chlorides,

nitrates and suifates 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 19’&0. chloride levels in
Well 1S ranged between 17 and 27 mg/l and nitrate levels ranged betw:een .1and 5.2mg/l.
Significant levels of contaminants were also discovered in Well-7, “By May:‘1965 Well 1S
ground water had a chioride level of 300 mg/l, nitrates of 500 mgA and qufates of 169 mg/I.

October 1965, Well 7 contained ‘l ,430 mg/l of chloride, 4 800 mg/T of' ltraté and 746 mg/l of

The shallow well at the Knollman Farm (l;' e. well*§2) has an outdoor spigot which is not
secured and allows for unrestricted act ére 53 potential for humah or animal exposure
because of this condition. Additiéﬁ%’ﬂy of ':e well 15 is being used to supply process water
for a local industry. Although no long used as a potable supply, treatment of the water for

industrial purposes generates uramum-contammated sludges which much be specially

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

<a)
<t
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® Wells 9 and 85 have also shown significant increases in contaminants since 1965.

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

following table:

Date Chloride Nitrate

1/69 8 1.3
arm 614
473 763
4775 433

Radionuclide data were not available in . tabul'ated data for these wells. However, for

mtrates and sulfates were 76, 155.6, and

comparison, the 1985 levels in TW-10 f;

Standards (NPDWS).

3443 Categorylll

Although a 1986 study by 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 lack of data is significant in light of the fact that the Dames and Moore
study indicatés that these waters are contaminated.

(da)
(o8
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The shallo(ov groundwater regime has only been investigated in the vicinity of Waste Pit 4 by
three wells. No other wells are installed in the shallow g'round 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 contamiiiants towarﬁ the east) in
the sand and gravel aquifer has been postulated by Ohio EPA‘?_ cons nt, Geotrans. One
NG SRR

known component of flow is toward the south. The computer modeling effort by Geotrans

suggests that a groundwater divide may exist beneath; he:. roducwon area. Only two

monitoring wells exist in the production area, a number w (U ms’uffncnent to provide the

data necessary to resolve this issue.

Ground-water Data Base Gaps. Significant: 'data gaps have been identified in the FMPC
ground-water program which limit the ,1omptate- undefstandmg of the impacts of FMPC

operations on the ground-water environme v These’ gaps include the following:

two exist in the upper sand-and-gravel aquifer. No information from wells is available

immediately S‘c»utheast or east of the production area. Therefore, only extremely limited

information exists.

Twenty-five wells are monitored off site. However, only three of these welis are analyied 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

7

&)
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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 (anure 3-15) have reported gross beta concentratnons in groundwater

potentially in excess of the NPDWS. According to site personnel these gr"" s beta levels have
been attributed to potassium-4Q and are considered to be non-site; ‘;elated However,
;_»rth the waste pits). A

potassuum-40 has been found in onsite ground water (assocuat.

3.444 (CategorylV

" at the FMPC is in question because of

Well construction of older test wells.
Sampling procedures.
Well placement.

. . o
Well security and maintenance.

he well construction materials.

According to the
Ils contain brass screens and lead seals. Steel casings are

stind water.

.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 bottles. .

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



.

‘Wells 1S and 5 have become contaminated with oil as a result of Ie—akalg>e frc;m thé sufface-'-

459

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

contamination into the well.

mounted pumps. The oil is several inches thick in Well 15. In addition, Wé!ls 1D, 4, 85 and 8D

are open to the atmosphere, a factor which could allow airborné: contgmmants or small

objects to enter the wells. The old test wells are also not secured agamst tampemng

the ground water in the sand and gravel aquifer. WeII.TZ scréened pnmanly within the

program.

39

3-78



—

N - EE .

4.0 NON-MEDIA-SPECIFIC FINDINGS AND OBSERVATIONS

4.1 Waste Management

411 Ge_neralA Description of Pollution Sources/Controls

concern in this report contain potential mixed wastes.

4.1.1.1 Hazardous Waste

the mixed waste section below.

Mixed (Radioactive and Hazar

4.1.1.2

_u_s/mlxed waste stream management information expressed in the

ta TE oy

most recent mod'ﬁ&-: the RCRA Part B permit application. Waste generation points; waste

storage, trea nd disposal points; and waste types and quantities are included in this table.
The foliowing ﬁ%rég;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 painf, lacquer, and solvent wastes that may be
hazardous. In addition, xylene, a listed hazardous waste generated in this operation, is placed in

SR 100
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kerosene/tributyl phosphate (T8P) mnxture m'fhé?_asolvent treatment system. Solid waste is removed

459
55-galion 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 bumer 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 hé'z‘%rdous waste. The
peelable paint that lines the paint-spray booth may be lead-based or have ch?h:m“;qu}_pigments. The

peelable paint is periodically removed and placed in drums for transport,_.}p"j,_t,her Plaft} for storage

or Plant 8 for burning.

Plant 1. The still bottoms from that operation have bee rerriwed and are now in storage at the
KC-2 warehouse. The still is not currentlyinu '

from the solvent by centrifuges oo'tbe second Ievel of the plant The solids are drummed and sent to

Evaporation” states. +
quantity of BaCO

Plant 2/3 produces r;fﬁnate 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.

102
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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 waier, 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 1,1,1-trichiarigth
degreasing of equipment are located in these plants. These actwmes generate approxlmately
-is accpmulated in 55-gallon

9 drums of waste 1,1,1-trichioroethane per year. This hazardous wa
drums and sent to the Plant 1 storage pad or the Pilot Plant hazardous waste orage tanks.

Piant 6. The only treatment system that i is reguiarly used to remove -fham wastewaters is located

at this plant. Nonacidic and oily wastes from Plants 5, 6, aridﬁ are coﬁected blended, and separated

it wastes from Eimco and Oliver filters and from
“Nos. 1:and 2, rotary kiln, and calciner. Wastes
and sent to Plant1. The Plant8 filters process

wastes from Plants 1, 273, 4, 9, thg-Pilot Plant, ‘nd:other buildings including those from the General
Sump that have been processed t )
mmated ‘wﬁh hazardous materials from other processes. Similarly,

Plant8 treatment tanks. The filter cake contains

uranium but may also be <
feed materials to the Plant§
will be tested to determiye toxicity:

ces.fiay contain hazardous wastes. Feed materials to all furnaces

Plant 9. Non-oil from Plant9 processing are coliected in floor drains and pumped to the

ymp. Fhere the wastes are pumped through a filter press until the solution is

Tﬁe 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 re;eives shipments from RMI several times per year.

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

103
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pallets on a cement siab curbed on three sides. The fourth side is composed of a wooden plank that
allows a forklift to enter the slab.

The Pilot Plant contaihs a hazardous waste treatment system that transforms the soluble barium
chloride to the msoluble barium sulfate solid. Thls system was a prototype to prove the- feasnbnhty of -

‘the process and must undergo modlﬁcatlons prior to its continued use. The barhm sulfate produced

from the system is packaged in Ss-gallon drums and sent to Plant 1 for assay.-~=~J.\s‘.,__ uIt of screening
the waste drum contents to remove foreign matter prior to the treatl‘hent opeTatton ‘barium
chloride salt may be released to the fioor drains. If this type of release sheuld occur, then barium

Plant8 or the General

would go to the Pilot Plant sump (usually Tank F-100), which is pumped b

Sump, depending on the uranium content of the solution.

_i;nks (Tanks T5 and T6). The

The Pilot Plant stores liquid hazardous wastes in two 106@b~gallon
' ése wastes as either contaminated

records of tank inventory maintained at the Pilot Plant4d
solvents or contaminated oil. These tanks are sampe :

er each loading for percent carbon,
hydrogen, chloride, fluoride, sulfur, phosphate,-1,1 T-tr?chlo Oethane iron, sodium, and pH. The
FMPC Part B RCRA permit application |dent|f1es thisdiayid Waite as waste 1,1,1-trichioroethane. The
hdt this material is also contaminated with PCB.

FMPC hazardous waste management plan stats
The Part B permit application indicates tﬁat.‘ he m mtenance shop, garage, and paint shops are the
sources of these materials. In addition, liqui -wastes generated in the early 1980s by the National

Electric Coil Corporation (NEC) in Lawisville, Keqtucky may also contain these contaminants.

The Pilot Plant tank T3 is 1garked as &-Aazardous waste tank. Records show that it contains
unspecified waste liquid.

The maintenance shop generates two potentially hazardous liquid

' 1-tnchloroethane generated in degreasing is transported to the storage
$ a waste stream described in the RCRA Part B permit application. The

paint shop'&ﬁb-- rates paint-spray booth wastewater that is discharged to liquid dumpsters and

transported to tﬁe.gt_gnt 8 quqid sump for processing.

The Laundry. The FMPC laundry produces a solid waste from its perchloroethylene filtering system.
Perchioroethylene 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 perchloroethylene and is packaged in 55-galion drums that are taken to
Plant 1. The laundry generates approximately one 55-gallon drum per week.

1G4

4-5



i

—_ Es - ~
:
L )

-

M N 2N .

5
- -

- wE Ea

. -\
N S - o H

- : —\
. >

Laboratory. The main laboratory generates waste solvents and spent chemical solutions that are
collected in carboys in individual laboratory rooms and accumulated in 55-galldn drums outside of
the main laboratory- building. The main laboratory generates an estimated 4 drums of waste

at the time of the survey. There are plans to construct a concrete storage p‘& outsode the main

laboratory to provide a more secure storage area for the waste solvent drumé:. he'waste drums are

transported to Plant 8 for processing.

Liquid wastes poured into sinks and drains at the laboratory are collected' N a stamless-steel sump

prior to being pumped to Tank 2 at the General Sump for trea nr he rain laboratory sump is

occasionally drained, and the accumulated sludge is packaged in
Plant 1.

sltof drums for transport to

Any large pieces of contaminat

decontamination building (Bu

4.1.1.3 Radioactive 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 Mng'sIag produced in Plant 5 was deposited in Pits 1, 2, and 6 in
the past. It is now drummed and stored on the Plant1 pad or packaged for delivery to NTS.

4

quarterly There were 12 drums of waste solvent stored on a grassy area dnrectly behlnd the buuldmg -

46 1635
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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 8 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 neutralized raffinate daily.

The majority of the waste is now drummed and stored on the Plant1 %rage pad. Other

cakes. Table 4-2 depicts the 1986 estimated daily generation rate of alt; FMPC LLW~streams The

major chemical components of the waste are oxides and nitrates of copper, aﬁymnum iron, calcium,

; aterial is the responsibility of Plant 1.
p =’nd Plaht1 The Plant 1 pad currently has an

drum lot numbers Ea rum amvmg at Plant 1 is assayed for uranium content, but no hazardous

waste tests aré pe “rmed Ks a result, it is likely that the Plant 1 pad is storing hazardous or mixed
wastes. A sirveiof the pad found drums of newly-arrived spent perchioroethylene aWaiting
storage, yet there.was no récord in the computer data base of this or any perchloroethylene waste
shipments stored at the Plant 1 pad. FMPC has not included the Plant 1 storage in the RCRA PartB

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 identifies the location of these drums.

136
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TABLE 4-2
1986 PRODUCTION ESTIMATE OF LOW-LEVEL WASTE
FMPC - FERNALD, OHIO

Depieted MgFy-

I Waste Stream ~ I Drums/Day |

Slag Leach Filter Cake, Enriched and Normal

Neutralized Raffinate

Dust Collector Residues, Depleted

\

Scrap Salts, High Fiuoride

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

General Sump Sludge

Scrap U3O0g, High Fluorides 1.3
RMI Residues 1.0
Off-Spec. UF, 0.7
0.7
0.44
Incinerator Ash - 0.44
Furnace Solidified Salts, Chlorid 0.19
Rockwell Cleanings and Spills 0.19
Dry Crushed Slag from Rot Blowouts 0.13
id-r
0.13
Unfired Reductuon Charges an&Mng from Liner Cave-ins 0.13
MgO & Mg anconatg*trbm Qr‘ucnble Cleanout 0.03
0.03
0.01
0.01
0.01
0.01
Contamingted Mg 0.01
Solid Metal with Imbedded Steel Other than Cores 0.006
Contaminated Non-Burnable Filter Cartridges, Asbestos, Etc. 0.006
Glass Sample Botties 0.004
Samples from Lab 0.003
TOTAL DRUMS PER DAY 99

4-8
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TABLE 4-3
" LOW-LEVEL WASTE ESTIMATE
CURRENT OPERATIONS
FMPC - FERNALD, OHIO
Based on 50 weeks per year
Waste Stream (Burnable) Rank | t/Yr Lbs/Yr | Lbs/Day .Drums/Yr
General Waste - Process Area 1)
(33 Dumpster Loads/Week) ! 327 | 791,000 27,050
Wood 2 218 | 480,000 4,000 Units
Oils - Plant 6 Decanting 3 57 126,000 |- y 30002
Filters(3) 4 12 27,000, 4,500 695(1)

(1) Based on packing rate at 6.5 ft3/drum
(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, Septem ‘
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TABLE 4-4

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

43

Location,

East Building 64

Plant 5, North and South Ends . v

70
26 East Building 71
152 Truck Dock
101 Plant 2/3 West Pad
40  |Plant8WestPad
396 Laundry and atFes

] Pilot Plant .7

4-10
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In addition, there are 13,211 drums or cans of thorium stored in Building 65, the Pilot Plant
Warehouse, Building 64, and Building 67. Almost 22,000 drums containing recoverable quantities of

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

Plant 5 generates depleted MgF, slag, which is the largest single waste stream AEFMPC constituting
49 percent weight of the total waste. The waste from the MgF, pot liner rec.y :pill is packaged in
drums and sent to the Plant 1 pad for storage until disposal at NTS. :

Plant 5 also produces scrap solids from the derby top-cropping operation::The uranium scrap is high

in impurities but has occasionally been sent to a National ratioh facility in Albany, .

.....

New York. The scrap depleted crops are packaged in boxes for stor 1 Any ‘enriched uranium derby

top-crops are returned to the refinery for uranium recovery‘

The solids from the cutting, milling, and treatmeotuoper'atmns in Plant 6 are directed either to a

?System The briquetting operation

briquetting operation or to the Plant 6 wastewater tf‘eatme

receives metal solids from cut-off lathes and cri t:ansfematlc mills, then crushes, pickles, and

presses the solids into briquettes that are re. ™Y operations.

4.1.1.4 Nonhazardous Waste

FMPC also produces noncontmma . wast'es from process and nonprocess areas. These waste

streams are composed of co’rsiruc;lon ma’cenals, cafeteria waste, packaging materials, and similar

burnable materials, as wel
Tables 4-5 and 4-6 remg’éﬁy_ely;
waste generated. :

nonbumable rubbish assigned to the onsite sanitary landfill.
he quantities of noncontaminated burnable and nonburnable

Since 1985, FMPC: msgtuted a system to reduce the amount of LLW stored on site by offsite disposal.

To reduce the volume of waste stored on site, FMPC developed a waste certification program to
inspect and test waste packages for transport to a DOE disposal area at the NTS. All waste packages
shipped to NTS must meet waste acceptance criteria including Iimitations on external radiation,

surface contamination, free liquids, respirable partlcles, 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

110
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TABLE 4-5

45

NONCONTAMINATED BURNABLE WASTE ESTIMATE
CURRENT OPERATIONS
FMPC - FERNALD, OHIO

Based on 50 weeks per year

Waste Stream (Burnable)

Non-Process Area General Waste

Rank

vYr

Lbs/yr | Lbs/Day | 1

Packaging Materials

1 1 135, l ,770(0)
(Blue Area) 6 35,000 2
Construction Materials 2 57 125,000 2,404(1)
Cafeteria Waste 3 38 | 82,500 3,825(1)
Other Non-Process Area 4 18 40'&&@1. N/A

(1) Based on packing rate at 6. 5 ft3/drum

*Source: Adapted from S. K. Scheel, September 1985
Contaminated Waste Inci nerator Fat

4-12
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TABLE 4-6

NONCONTAMINATED NONBURNABLE WASTE ESTIMATE
CURRENT OPERATIONS
FMPC - FERNALD, OHIO

Based on 50 weeks per year

45

Waste Stream (Nonburnabie) Mt/Yr | Lbs/Yr

Rubbish, Type “1,” currently

assigned to Sanitary Landfill 30 66,000

(1) Based on packi.ng rate at 6.5 ft3/drum

*Source: Adapted from S. K. Scheel, September, 1985, Prelin ary Feasibility Report
FMPC Contaminated Waste Incinerator Fatifity .

4-13
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waste certification program is the forerunner of the Low Level Waste Packaging and Shipment
System (LLWPSS). The LLWPSS is a system to reduce in size, dry, stabilize, and drum all FMPC LLW for
shipment to NTS. The LLWPSS Aw‘ould upgrade present Plant 8 equipment, add new structures and

equipment, and provide an offsite disposal alternative for waste previously deposited in the FMPC
pits. '

(&

gf;ontaminated process residues sent to the Maxie Flats

13

during the [ate 1950s and early 1960s.

conducts analysis of v
toxicity). Th tr'énsporta oh group prepares the shipping documents and loads the wastes. Both

i

L

4.1.2 Findings ar:d Observations
4121 Categoryl

None

113
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4.1.22 Categoryll

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, hahdling, or disposal of these wastes.

2. Hazardous Onstutuents in LLWPSS Feed Streams. The inciusion of many of the 32 mixed

wastes streams, identified in Finding 1 above, in the planned FMPC Low-lLevel 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
handie hazardous constituents. Furthermore, hazardous contaminants in these wastes make
them unsuitable for acceptance by NTS.

114
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TABLE 4.7
SUSPECTED HAZARDOUS/MIXED WASTE STREAM OR ACTIVITY
FMPC - FERNALD, OHIO
: N | “Sampling and
W;ste Stream/Activity | Suspected Problem Analysis Neek E y

Piant 1 storage pad Storage of mixed or | Identify procéssarea:4.
waste drums hazardous waste hazardouslm_txed i &
wastesand

Plant 1 spray booth May be a hazardous
wastewater waste

Plant 1 waste xylene Definitely a

D _Test‘i;"fég._g'(ylene
hazardous waste

Plant 1 peelable paint "Ana"i;ze for EP
waste ' Atoxncnty and

_ ignitability

Plant 1 drum Sample soil around
reconditioner, air exhaust for lead
emissions contamination
Plant 1 drum Mayﬁ“hfg,a hasardous/ |Sample sludge and
compactor, sump mixed Wiste and test for PCB and EP
water and siudge . contam PCB toxicity

May'j:e a hazardous/ | Test for EP toxicity
iéd waste and volatiles

(<o

 “}May be a hazardous/ | Test for EP toxicity
mixed waste and volatiles

416 | 113
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TABLE §-7
SUSPECTED HAZARDOUS/MIXED WASTE STREAM OR ACTIVITY
FMPC - FERNALD, OHIO
PAGE TWO
Waste Stream/Activity | Suspected Problem - Sampling ang
Analysis Neéds

Plant 2/3 tank bottoms

mixed waste

May be a hazardous/ | Test for EP toxit
and volatij&s..

Plant 2/3 neutralized
raffinate

This material has
been tested by EP
toxic test and is not
hazardous, but
should be tested
with proposed new..
EPA TCLP &

ha

FEPA TCLP

toxig,t__?_gst and is not
2g#dous, but

procedures. .
Plant 2/3 waste oil “Tést for EP toxicity
storage pad -gnd volatiles
Plant 5 MgF, This material has TCLP

been tested by EP

May be a hazardous/ | EP toxicity and

mixed waste volatiles

,piﬁarater separator

May be a hazardous/ | EP toxicity and
mixed waste volatiles

4-17
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TABLE 4-7 -
SUSPECTED HAZARDOUS/MIXED WASTE STREAM OR ACTIVITY
FMPC - FERNALD, ORIO
PAGE THREE
Waste Stream/Activity | Suspected Problem Sampling and.
; Analysis Neels:,

Plant 8 wastewater
treatment solids from:
filters

Oxidation 1 furnace
Oxidation 2 furnace
Rotary Kiln

Calciner

Box Furnace

Drum Washer

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

Feed materialsan

and volattfe scan

ash will beEP t°X|C|ty e

Qil Burner

Plant 9 filter solids *JEP toxicity and
, volatiles
Pilot Plant barium “ | P toxicity
chloride treatment
facility area sump
: dru eonténdsto
remove jureign
matter -
Pilot Plant, haza,rdous Contaifs hazardous | EP toxicity and
waste tank (#F3)" paite volatiles
b
Definitely a Perchloroethylene

hazardous/mixed
waste

Sump siudge is
periodically removed
and packaged in
drums

EP toxic, volatile scan

- Mala laboratory waste

solveitt storage area

Drums stored
outdoors on grassy
area (uniabelied)

EP toxicity and
volatiles

4-18

117



- - \- - ’-

TABLE 4-7

SUSPECTED HAZARDOUS/MIXED WASTE STREAM OR ACTIVITY

FMPC - FERNALD, OHIO
PAGE FOUR

Waste Stream/Activity | Suspected Problem

Known hazardous
waste in pit, barium
detected in ground
water at levels above
background

Sampling and.
Analysis Neeﬁs-ﬁ

Coringsand™™
sampling.af::..

mpounded water on
surface for ER

Pit5 Contamination by
hazardous/mixed

or other
management
activities

waste from processs..

Pit6 Contammatroh by
hazardouslmnxed '

‘Representative
‘sampling of

5%+ | sediment and liquid

Clear Well
hazardo 1/mixed
waﬁ%gom process

adl.vities

Representative
sampling of
sediment and liquid

{'Any remaining liquid
or sludge may be
hazardous

EP toxicity

4-19
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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 containing
undetected hazardous waste constituents. Significant schedule delays and  equipment

WS
it

modification in the LLWPSS could result if Plant 8 facilities were required ‘t.obtain hazardous

waste incinerator permits. In addition, NTS waste acceptance criteri"sg’?iimgtd not be met if

2.

FMPC LLW were found to contain hazardous waste. This would:result in #geed to find

alternative disposal options for such waste.

mi‘tr,eatment storage, and dlsposal facilities that are appropriate and/or

properly dir
approved for
Lack prehensive hazardous/mixed waste stream characterization and tracking §ystem
for onsite é’__ﬂ_;yement and handling is @ major cause of the uncertainty pertaining to
hazardous/mix‘ed waste generation on site. FMPC rigorously analyzes waste material for
uranium content and tracks shipments through the Nuclear Materials Balance System.
However, there is no system to analyze and track hazardous or mixed wastes. For example,
there was no record of perchloroethylene waste being stored at the Plant 1 pad, although
12 drums of this waste were located during the environmental survey.

4-20



459
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 disposal of
waste has resulted in a variety of materials being deposited in all pits desplte certain attempts
to segregate waste materials to specific pits.

Lack of manifests also makes it difficult to ascertain the exact characteris%f%s and quantities of
wastes processed and disposed at various facilities on site. :

4.1.2.3 Category lli

None

4124 Category IV

"‘_,Qle to verify the length of storage at‘ this location. Long-term storage at this
location has t.he potential for discharges to the surrounding soils as there are no records of
regular inspection 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 landfiil and its solid waste incinerator.

421 \ 120
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It is currently compacting and storing its nonputrescibie solid waste. FMPC has applied to the
Ohio EPA for approval to expand 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. Wéste Drdfn Inspection. Drums of hazardous waste stored in the Pilot # Warehouse are

not inspected weekly as is required by RCRA requirements (40 CFR 265:§%2):.inspection logs
maintained in the Pilot Plant indicate inspection at 2- to 3-week in;g_i;ﬁg_lg or longef. The drums

are in good condition, in an area that is enclosed by curbing. Th ! vidence of current

leakage.

4.2 Toxic and Chemical Materials

421  General Description of Pollution Sources/Contsl

1,1,1-trichloroethane, xylene, etc.). The Stores D
initial storage and distribution of these Wiaker
management of various end-users on tie:3i
directly to the Tank Farm.

4.2.1.1 Toxics Management .»

The majority of chemicals® ¢3ite are purchased through the Stores Department. Thus,

Stores has initial cort storage and use of the chemicals. A recently-installed

s

5

(approximately Ma Qﬁ.gqmputerized inventory system, known as MMGCS (Maintenance

o

Management Control Sgstem), is used to track the quantities of chemicals, spare parts, and materials

in the Stores TR partment. this system does not, however, track chemicals to the actual user. it

allows mater ignated as hazardous to be so identified in the printout of the invéntory.
Currently, no contrqt_g exist to limit the access of employees who have not been properly trained or
do not need the ma{erials 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 equibment by the

employees.

121
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Theé 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

HF), anhydrous
ammonia (ANH3), aqueous hydrofiuoric acid (HF), aqueous nitric acid .(HNO;), tnbutyl phosphate

operational condition.

Tank No. Chemical Stored Capacity (Galions):

*D&rational Status
1 NH3 15,804 . Backup tank
2 KOH " Inservice
3 HF Out of service
4 AHF Out of service
5 AHF In service
6 AHF In service
7 AHF Out of service
8 AHF Out of service
9 Vapor surge tank
10 31,000 Out of service
1" 14,000 in service
12. 14,000 in service
13 13,000 Out of service
12,000 In service
12,700 In service
12,600 In service
Wastes 89,500 Sump tank
HF : 30,000 In service
HNO; , 75,000 In service
HF ' 30,000 Out of service

4-23
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The tank farm has rail car and truck loading facilities to handie chemical deliveries. Under present
plant operations, deliveries include about 80,000 lbs of AHF by rail and one tanker truck of ANH;
every 2weeks. Four tanker trucks of HNO; are delivered weekly, and one tanker truck of potassium
hydroxide (KOH) is received every' few months. 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 spent HF are received by pipeline and dumps:ters ‘from théw’ocess plants
for storage at the tank farm. The spent acid is sampled for total u__:uramum-235 and HF before
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 dratnspills of.chemicals to a collection

basin near the sump tank (Tank 17). Lime is used to neutral“ze the ’atad solutions in the collection

_ntually to the General Sump for

4.2.1.3 Polychliorinated Biphenyls (PCBs)

ith Fﬁﬁs have been identified on the FMPC plant site in the
CB, reports “These reports discuss in-service and stored PCB items, as

Liquids and equipment contami
calendar year 1983 and 19
well as disposal performed?zw; ih 1the }éﬁ calendar year.

‘transformers on the site have been tested for PCBs and are not
contaminated with P ornett 1982). A sampling program was also undertaken to analyze all
< Ke P, and hydraulic, cutting, and lubricating oils), and the results showed
PCBs below regulatory limits. '

4-24
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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‘ifi'-'n the plant (e.g.,

Plant 5, new Rockwell furnaces).

Waste PCBs are stored in the KC-2 warehouse, where approximately derums f equipment and still
bottoms contaminated with PCBs are maintained. These drums are in"a; ._.vere'ff warehouse with

proper diking, and no signs of leaking or spills are evident. Th B_i;ums are"—iii'spected weekly, and

there is little chance that environmental contamination couid res{m,'.

4.2.1.4 Magnesium .

4.2.1.5 Pesticides

Pesticides are not curren"f
licensed for pesticide;:

or will be retained to perform these duties in the future.

snel appired pesticides in the past, there is a small stockpile of pesticides on the

Because site..
site that a gﬁg;age. It is planned that most of these chemicals will be used by the outside

contractor wh
pesticides.

sogh a contract is awarded. The site does not plan to order any additional

The pesticides inventory is stored under lock and key in a dry, indoor area of the Maintenance Shop.
The particularly potent pesticides, 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. Past practices do not

124
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show evidence of releases to the environment. Discussions with maintenance personnel indicate

that empty drums were tripie-rinsed before disposal, and paper bags and cardboard containers were
wrapped in plastic and burned at the incinerator.

4.2.1.6 Asbestos

The FMPC production buildings were constructed largely with asbestos-contaiw)g materials. The
building exteriors are made of "transite" sldmg and roofing, and many: mtenor sur'f'aees and p:pes

The procedures for removal, handling, and disposal of asbestos o .2 FMRC facility were reviewed
by the survey team with the industrial Hygnene Department,and a ,adequate Work permits are

issued for asbestos removal projects that specify $pecial- handlmg, removal, and disposal
requirements. Although disposal volumes are specmed ifgh

work permit, there appear to be no
controls or checks on how much asbestos actually pes toth.e landf' L.

Waste Pits 1, 2, 3, 4, and 6 are pnmary fBr containing radioactively-contaminated
asbestos. Asbestos disposal in Pits 4 and §’h§s bee canﬁrmed through survey team interviews with

Disposal of as'best ¢ prior 0 the implementation of specific handling and disposal regulations for

National Emr;smn tandards for Hazardous Air Pollutants (NESHAPs) could also have occurred in the

inactive fly ash psl'e'.‘@guth field and the numerous suspected construction debris locations around the
site.

-
no
ot
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4.2.2 Findings and Observations

4.2.2.1 Category |

None =

4.2.2.2 Categoryll

offsite air quality impact.

The quantities of anhydrous hydrogen fluoride and anhydrcusﬁmmoma handled and stored
at the tank farm are sufficient to pose a potentiaf: ienousmmq and offsite risk during a major

accidental release of these materials either d\amg 'ioadmg o'beratuons or from failure of the

pressure tanks. The survey team estimate; that a ntmuous AHF leak of only 22.6 Ibs/hr can

cause air concentrations at the site bound y 2.&mg/m3 from the initial puff of vapor
released by the event. These estimated:aitcatigentFation levels are considered to be in excess

p y onsi Md poor practice. In addition, the design of the piping, because it is
und y.complicated, leaves too many components susceptible to deveioping leaks. '

® 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.

4-27
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The survey team observed that these same conditions stil! exist and couid 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 Tank21 with the

attendant release of dilute HF. The failure was serious and symptomatic pf_pqtential -problems
at the facility Since this event involved a dilute HF rather than an AHF stér‘ége tank, it did not

tank (Tank 9). There are two pressure-relief rupture dlsks b F 'i:aa‘k and one on the vapor
collection system manifold that are designed to biow o"" ey ent of an overpressurlzatlon

in the system. The process desugn also allows tf

atmosphere.

Tank Farm SEI” Containment. The spil mmalnment system in the tank farm has inadequate
capacity to handle a major sp:ll and thus could potentially result in an overflow condition to

i6n basin to the sump tank are located at ground level, and they may be suscéptible
to failure thg event of a catastrophic tank failure. The tank farm rail and truck load-out
facilities are ;utside the tile field, and any spills occurring at these facilities wbuld be
uncontained and would run off into the storm drain system. '

Offsite PCB Disposal. Disposal of PCB wastes by offsite contractors may be causing

environmental problems, and FMPC personnel have no evidence concerning how or where

these wastes are disposed.

4-28
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FMPC 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 could provide a potential Iia'bilityrfor DOE in the future because the specific

disposal site is not identified. FMPC files indicate the CECOS operation i a landfill, whereas

other references show an incinerator.

cted the ENSCO or
CECOS disposal facilities to ensure proper disposal. There is o, ,ﬁocﬁméntatnon to show

Additionally, no records are on file that show that FMPC emplnxees

whether these firms were reviewed to ensure they ng' ¥ 1 proved by state and Federal
agencies or had current permits to operate.

3

nually exbesn ng asbhestos fiber, which couid then become alrbome to

Mm cdmrol for the waste pit area consists of pumping accumulated

Sumularly,;beﬁause a final cover is lacking on the Sanitary Landfill, the opportunity is provided

for reiease of asbestos to the environment. FMPC personnel conducted limited sampling at
these locations for asbestos and confirmed the presence (106 fibers(l:ter) in some samples.
Additional sampling is being performed by ANL as part of the survey effort.

128
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4223 Categorylll

1.

4224 CategoryIV

- incinerator are found to contain PCBs.

PCB Testing of Waste Oils. 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

An extensive waste-oil inventory is stored on a pad behind the: ly closed liquid

. incinerator. These drums, approximately 1,000 in number, havg not been te;'ted for PCBs.

They are stored on an open pad with several observed and paiennai leakmg drums. The

Sampling of several of these containers is being::
effort.

Identification of PCB Equipment. e

identified; thus, potential spills, fires, a gg;:dents cannot be properly handled.

The FMPC facility does.not Haye,an stcurate inventory of PCB equipment in service. Past

inventory records are Sispect based®n a recent estimate of 2,100 PCB capacitors. The lack of a

compiete nnventory':se' ing ‘ers maintenance, fire response, and disposal estimates.

ent in use at the site were included in the annual PCB reports for 1983

g-small quantities contained in those reports were contradicted by a more

Estimates ot
and 1984 but
dicates the following much larger totals (Boback, 1986):

Comaciiors_ semice Notes

. Large 2,000 >1.36 kilograms liquid
Small 100 < 1.36 kilograms liquid (not regulated)
Total 2,100

129
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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.

Se\}eral capaciiors in Plant 5_ wére observed td be unma;‘ked forrPCés, ;I x
personnel remembered PCB signs previously posted at these locationg’:: planation 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 |fwam1ng\sjgns are not posted.

PCB Equipment Replacements. Several PCB capacitors:éré:in, the S;fbres Department as
replacements or spares. In other areas of the plant PCB capad| brs'-are being replaced with

non-PCB .models. Continued storage of these PCB tapacntors ay cause problems due to

deterioration of the metal bodies and potential L&k

Onsite Pesticide Storage. Continued onsite storage of pestnc:des that are no Ionger bemg

applied by site personnel poses a potentn

Tank Farm Operating Procgdures. A potential release of used chemicals to the storm water
drains may occur in the-ganli‘ﬁ”gm_ area because of inadequate procedures relating to how

these materials are stored.

_Containers of Iqmn'{natéw i{e.g., acid wastes stored for recycling) were stored outside the

‘break line’ j farm area and, thus, if spilled would not be contained by the spill

collection erv T ere is no standard operating procedure directing that these types of

‘stored 'Within the "break line”, and continued storage in this manner could lead

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 wouid 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

4

practice. No standard 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. T : S T

5. Release of HF Vapors at Tank Farm. HF vapors are being released in.stial
out-of-service AHF tank at the FMPC tank farm.

antities from an

During the environmental survey an uncontrolled, small contmu reiease of vapor was

observed in the vicinity of a flange on the discharge nozz|e ank 4. This tank is used to store

AHF, but it is presently out of service. The location of the Iea, ;mpeated to be from the flange
upstream of the tank’s discharge valve, which would: accour;t‘r
repair the problem. The observed, released HP:
bottom of the tank and/or sludge in the tank an: sch

; the inability to isolate and

BF ::l!kely from residual AHF in the

4.3 Direct Radiation
Direct external radiation is defined as exﬁg,'gwe amma photons, x-rays, and beta partlcles coming

from radioactive material outside the body. oes not include radiation from mgested or inhaled

radioactivity. The effects of radioactive part:cle; in the soil, water, or air have been previously

described under the appropriate medifi:in Secpon 3.0 of this report.

in 1985, accord to 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.
131
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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. Thesg sources are described in more detail in the following paragraphs.

4.3.2.1 Uranium Feed Materials

The in-process uranium feed materials, uranium scrap, and finished:
throughout the production area contribute to the direct radiation on t
primarily found in the Pilot Plant, Plants 2/3, and Piant 4. Ur. ' tals ahd scrap materials are

heavily concentrated in Plants 5, 6, 8, and 9.

4.3.2.2 Silos 3 and 4 {Coid Metal Oxide Silos)

were present as impurities in the ore concehti
; es of rad

uranium (0.72 percent uranium-235) and trir ium not removed in the concentrate process. A

breakdown of the contents of Silo 3 is provided: Mat;le 4-8. Based on the waste and its volume, the

silo is not a significant source of n or gamma radiation. Gross measurements of radioactivity in

&

-g;ade with floors of 4-inch-thick reinforced concrete. The walls are
tressed concrete with 3/4-inch gunite coating on the exterior. The
domed roofs are. !

Silo 3 is filled to capagty

ch-thick reinforced concrete. _Each silo has a total capacity of 13,900 cubic feet.

4323 K-65Silos

Silos 1 and 2 contain refinery residues (K-65) that resuited from the processing of pitchblende ores
from South Africa. The K-65 material is a radioactive solid residue resuiting from the acid digestion
of pitchblende. It isinsoluble in nitric acid and consists mostly of siliceous matter. The radioactivity

132
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CONTENTS OF FMPC SILOS
(METRIC TONS)
FMPC - FERNALD, OHIO

TABLE 4-8

‘Constituent

Silo1&2

Ag 0.176 <0.07
Al 77.
As <2.64
Au 0.44
B 1.32
Ba 6.16
Be
I
Ca
Cd
c
Co 8.81

Cr

1.76

8.81

225.52

229.52

17.27

2.1

133.90

19.8

22.90

448.8

8.81

683.62
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TABLE 4-8
. CONTENTS OF FMPCSILOS
(METRIC TONS)
FMPC - FERNALD, OHIO
PAGE TWO
Constituent Silo1&2
Se
Si0;
Sn
SO,
Ti
v
Zn
2r
Rare Earths:
Dy <0.11
Er
<0.21
<0.1
<0.21
No Data
0.07 <0.07
Y 0.35 0.28
Yb 0.05 0.14

Source: Advanced Sciences, 1986
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of the material i; caused by the presence of radium. The K-65 silos also contain other insoluble
metallic compounds.

An estimate of the materials stored in Silos 1 and 2 is provided in Table 4-8.

The silos were constructed on-grade with floors of 4-inch concrete over an shr\ch layer of gravel

The walls are 18 inches thick pre- and post-stressed concrete with a 3!4 mch gunlte coating on the
exterior. The domed roofs are 4-inch-thick reinforced concrete.

In 1964 the walls of the silos were covered with an earthen em| rherit to provide long-term
in th.earea of the silos. In 1979 all

i mngrates to the outside.

protection and support and to minimize gamma radiation It\leI;

tank openings were sealed with gaskets; however, som¢:

Radiation flux values on the north and south K-65 tar; ' .a recent study ranged from approximately
i Jmi2/sec. In general, the values found on
intact concrete were lower than values.ol’;: ! it [ éﬁrby locations having obvious cracks and
fissures. . The magnitude of the flux vahfﬁ ound “é'faﬁ;_.yvhat appeared to be intact concrete suggests

that small cracks and fissures not apparent to fﬁ%g;e ;nay be present.

A 1985 structural anaiysis of ths,conc:a_, oted that the tob 5 percent of the tank dome needed

to be strengthened. Acco 'ag ta FMPC, sfew structural covers were installed in January 1986. The

tank domes are currently bm_ teale 'Mth several layers of flexible synthetic rubber to prevent rain

Id also reduce the amount of radon that seeps from the tanks.

43.24 Thou:ium
The FMPC i$:¢hi tional repository for thorium. The term thorium, as used here, refers to a variety
of materials con' m ;\g 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 Locatnun
ThO; Dense 4.3 Bldg. 67, Bidg. 72
s
ThO; Sol Gel 259 Bidg.67
Thorium Nitrate 8.8 Pilot Plant Tark #2

Misc. Scrap & Lab Samples

Pilot PIarrLLab

impure Thoria Gel

Thorium Oxides in Plant 8 Silo

Thorium Oxalate Cake

Thorium Nitrate Crystals

impure Thoria Feed

Offsite Thorium Hydroxide

Offsite Thorium Oxides

Thorium Nitrate Solution -

ThF, Bldg. 67

Metal West Bldg. 65, Bldg. 72, Bldg. 67

Clad Metal . West Bldg. 65

Alloyed Metal 3. West Bldg. 65, Bidg. 67, Bidg. 72
0.5

Material Held for Historical PG Bidg. 67, West Bidg. 65
High Grade Residues (>3&% Th) 5.7 Bldg. 67, West Bidg. 65
Low Grade Residues (<3b% ’I“{a) 0.2 Bldg. 72
TOTAL 1057.5
~
13
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The materials are stored in a variety of containers including a silo, bins, tanks, 55-gallon drums, and
cans " The structural stability of the storage systems and containers varies from good to very poor.

9

The site operators have recognized that present storage practices could represent significant -

environmental hazards. A thorium task force, made up of managers and tecﬁté'kal personnel, has
been established to evaluate these hazards and evaluate alternative handliag o ons. In addition,

the site has performed and is performing engineering evaluations of the Plant__8 snlos and bins.

4325 Scrap Pi|es

The scrap piles contain a variety of contaminated scrap matenafs ncTud"ng ferrous scrap metal
{5,000 tons), copper (1,500 tons), and wood (1,000 tons). The-scrap "stored outdoors pnmanly in
two locations. The metallic scrap is contaminated 7
contribute to the direct external exposures.

about 80 mulluremlyear ] mlcrorem/hour) The FMPC staff and others measure external radiation
levels on and near the site as follows:

® Eleven continuously operated thermoluminescent dosimeter (TLD) s{ations yield qbarterly
data.
® Measurements are made with a pressurized ion chamber at the 11 TLD staﬁons.
EG&G performed aerial surveys in 1978 and 1985. '
“ 137
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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 mét_hod for measuring offsite direct radiation, and the results are
reported in the Annual Environmental Monitoring Report. The other fnkasurements have
supplemented this program and have generally confirmed the TLD results.

The locations of the seven fencepost TLD locations are well suited in rﬂgiioﬁt} the major sources of

direct radiation. The TLDs, subplied by Teledyne Isotopes, Inc., are 'ap;;?.opriate type for

environmental monitoring. Additional stations, especially nea the 55 silégi'(the most important

source of direct radiation), near the residence southwest of the-"si.l._ and.at a background station

upwind and greater than 5 miles from the site have been cdﬁi@

The data reported in the 1985 Annual Envnronmentai Moni
exposure rate ranked from 8.24to0 19.10 mncrorem/hour-
ranged from 94to 148mlll|rem/year The !ug"

g Report indicated a quarterly direct
On 3n average annual basis, the rates

‘mea uréd direct exposure rate at an offsite

residence was 103 millirem/year and, at a fente:

‘g.‘

_an ifm, 148 millirem/year.

4.3.4  Findings and Observations

4.34.1 Category |

The sources of these higher-than-béckground levels, in approxiinate order of importance, are

® K-65 silos.
¢ Thorium-bearing materials stored on site.
® Previously released and dispersed radioactive materials.
o Other stored material (scrap, rubble, abandoned drums, burial sites).
[
138
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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 residencg wouid receive an
external exposure of 18 millirem/year above normal Background Assﬁ't%iing a background
external dose rate of 78 millirems/year (Aas, et al, 1986), this exposure ,duld represent an

additional burden of approximately 23 percent above backgroundievels inthe anea of FMPC.

K-65 Exposure Levels. There is an increased potential for unne shary Hﬁhan exposure to

direct radiation at the K-65 silos because the area is not { wnth "H§gh radiation hazard”

signs.

External radiation levels at the fence around: the:Base.of the K-65 silos are about
500 microrem/hour. The public can gain aceess 16-1his poi;wt A construction worker was
observed during the survey, sitting on a bulldazer near'thls point waiting for a gate to be

opened. Security personnel have found mérr ' of the public in this area and have escorted

them off site. Relatively short exposu 85 inithis area (40 hours/year) can result in an

exposure similar to that discussed ab"' for‘%@pents.

None

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, hydrogeology, etc.). Two combonents of
quality assurance are discussed in this section: field sampling/monitoring and laboratory analysis.
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4.4.1  General Description of Data Handling Procedures
44.1.1  Surface Water

Sampling for NPDES, process wastewater, and stormwater were conducted with generally

acceptable sampling techniques at the FMPC facility. Chain-of-custody procediFes were being used

by the samplers during the survey. Because this program had just recently-ﬁ?e ‘irtitiated; however,

there was insufficient time to determine its effectiveness.

Sediment sampling of Paddy ] Run was observed on the site durmg the sarbey, anz it was conducted

4.4.1.2 Ground Water

Sampling of the RCRA wells foll

records are not available, a

procedures, except for very minor details. Training

i dures are not kept in a sampling manual. Chain-of-

custody procedures are follow:

Sampling of the onsitg:; v
The personnel used to conduct this sampling do not appear to have

A"
ey

d traamng records are not avaulable Written sampling procedures are

accepted sampling;
been properl).l_' rai
minimal and’ not consulted during the observation of the sampling. No field logs were
maintained té¢ord sample identification numbers and site conditions. Chain-of-custody forms are

not routinely emﬂ?_ged.

Ground-water samples ére analyzed in the Water Treatment and Bioassay Laboratories on the site.
The RCRA samples aré 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 observations 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"jéfg;ocedure, and rthre

technician observed during the survey had received verbal training.- No chai:';‘ifaf':i qstody forms were

used for the boundary air station samples.

Procedures for conditioning and weighing the filters for the boundary ai tions are not written,

and the training has been by word of mouth.

The boundary air station particulate samples are analyzed mthe Bloashy Laboratory, and pertinent
2 |n Section 4.4.1.6, Laboratory

quality assurance observations for this laboratory afé:
Analysis.

4414 SoilNggmtioNMilk

Several offsite analytical laboratories afé used |
samples. EAL Corporation has an extensive q ﬁ’ty assurance program for its laboratory operations.

,_.Onduct analyses of vegetatlon soil, and milk

Copies of the Oak Ridge National|-faboratory (ORNL) and Northern Kentucky Environmental quality
si e"for review, Chain-of-custody forms do not appear to

assurance manuals were not a,_ﬂ

be routinely used for offslt_ aboratory samples. Quallty assurance for offsite laboratories consists of
occasional analysis of spukei. 8 fefe entes There is no formal QA program to check or audit these

laboratories.

Sy

The Bioassay Labi_gfa: rdinates all the analytical work (on and off site) for soil, vegetatnon and

4415 Direct Radiation

The _thermolumineﬁcent dosimeters (TLD) constitute the direct radiation monitoring program at the
FMPC site. The proce&ures observed for collection of these devices were in accordance with
acceptable methods.
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The TLDs are analyzed in the Bioassay Laboratory and the radon and thoron sampies 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 Vperform analysis of environﬁﬁ"gtal samples. The
ell, Waste Pits,
and storm drains to determine if the effluent streams have been treateq;gifﬁcientl)f pﬁ"or to release

Water Treatment Laboratory is responsible for sampling at the General Sum;i?,'-*':c{‘en 3

'j_AI.ly operatmg FMPC's

"s responsuble for all

to the environment. This sampling program is designed to assist 'uﬁ.'
water and wastewater treatment facilities. The Bioassay Laborat

environmental compliance sampiles (i.e., air, surface water, groung-witaer, an soul sampling). Where

regulatory standards must be met, the Bioassay Laboratory Vel somsible for analyzing and

reporting results agamst these standards. The Bnoassay LabOratqry a ._,gerforms the analytical work

ALQA reports the results of the quality control program through several documents. A bimonthiy

quality control report is prepared for each of the three environmental laboratories, citing the
number of samples submitted, type of samples, and the estimate of bias (Russell, 1986). Both control
and recycle (duplicate) samples are evaluated. A quarterly report is prepared for each laboratory
group summarizing the number of quality assurance samples that have been analyzed fpr each
sample type (ALQA, 1986a). Controls, recycle, and reference samples are included in this report.
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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 analytncal 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 notebo"" ipment calibrated
on schedule, runs standard reference curves on a daily basis, and uses the.

ords “#or the analysts and

ufacturer's laboratory
procedures for analytical instrumentation operations. Tralnmg ;
approved analytical procedures for that laboratory were not avalfabte

The Bioassay Laboratory maintains legible laboratory nuteboe byt some information is recorded

on loose scraps of paper. Spikes, splits, and reference . _.ples are' run’in the laboratory, and the

analytical equipment is calibrated on a pre-set schedu!e Sorr\e laboratory procedures are written
and approved, but variations to these procedureé$ ftensnade in practice. Training records for

the analysts could not be found.

The Analytical Laboratory uses laboratory notebooks for analysts and completes analysis of spikes,
splits, and reference standards ora routine b IS Equnpment calibration records are well organized
in the analytical laboratories visited::Training records that show academic degrees and instrument

44.2.1 Category |

None
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44.22 Categoryll

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.

locations, and specified sampling frequency In one case, the procedure for sampling the
boundary air stations was

cannot véﬁﬁ'gg,hat samples were collected according to procedures, were collected at the

proper location, or were properly handled and preserved. Effects of weather, variations from-
sampling procedures, and production operation cycles cannot be assessed in interpreting the
data because field logbooks are not uniformly maintained.

Laboratory Analysis of Environmental Data. The quality of the laboratory analysis of
environmental sampies from FMPC cannot be assessed because of the lack of a formal and
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439

approved quallty assurance (QA) program. incomplete and ootdated 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 envuronmental data analysis

does not exist. Elements of quality assurance are evident in each of the laberatones to varying

-laboratories do
perform calibrations of instruments, run standardized reference samples ”’and complete

maintenance on instruments. Without a QA manual, however. T\er .S.llttle standardization

between laboratories, and documentation of training is minimal.

The site contractor has a quality assurance program for produ oh. efforts, but these policies
have not been extended to the laboratories. The.

!aboratogges have a separate quality
assurance program, but QA plans have not«l
conducted.

these procedb;es have been acknowledged by slte personnel to be incomplete. Proceduresin
the Water Treatment 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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" 4423 Categorylll

None

Sample Chain-of-Custody. Chain-of-custody procedures are nat: beigg maititiined on all

environmental samples.

Environmental Data Checking and Review,’.Da :_nerated by sampling and analytical
Ve y y stigervisors. This practice can lead to

Training of aI nmental sampling personnel is verbal with no written documentation.
.catnon ,'personnel turnover, and rotation of duties, the same people do not

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.
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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 Contamination Sites

4.5.1 General Description of Pollution Sources/Controls

DDA

The FMPC contains several areas that could be sources of offsite enviro tal contammatnon and

could pose a public health risk. The areas include the following

Waste disposal pits.
Sanitary landfill. ’ K
Rubble piles, abandoned drums, and buriq},sites
Scrap piles and abandoned equipmen;.. '
Inactive fly-ash pile. ;'
Underground storage tanks.

Fire-fighting training area.

The waste disposal plts consist of_.Waste Pits 1.through 6, the burn plt and the Clear Well. The pits

in Table 4-10. Refer to Fagu 544 or a; '"‘yout of the waste disposal pits. Remedial investigations and

feasibility studies are: gta'med
develop remedial att .n alfgrnatlves

onducted at FMPC to characterize impacts and risks and to

An estimate .gfthe:conten¥ of Pits 3 and 5 has been made by FMPC and is presented in Table 4-11.
The most clicreot:estimate of the radioactive content of the waste management storage/disposal

facilities is presettéd in Table 4-12.
'

Pit 1 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 material from the construction
of Pit 2 was used to build up the berm ém extra 5 feet on the west side (WMCO, June 16, 1986). The
majority of the wastes disposed in this pit were dry solids. Decant water from the K-65 silos also was

147



i N
i ¢ : 5

459

TABLE 4-10
CHARACTERISTICS OF WASTE DISPOSAL PITS(a)
FMPC - FERNALD, OHIO
. . . Volume T ) .
Pit Lining (Cubic Yards) Contents Period o‘f_f;e Status
Pit 1 Clay 40,000 Neutralized waste { 1952-19, Retired,
. filter cakes, s covered
graphite, brick 3
scrap, sump liquor
and cakes,
depleted slag
Sl
Pit 2 Compacted clay 13,000 Neutralized waste | 19571964 Retired,
filter cakes, ) g - ] covered
graphite, brick™’
scrap, sump Ilquor
and cakesy.,
depleted siag . s
Pit3 Compacted clay 227,000 Limesnieji 1959-1968 Retired,
: raffinate: : _ covered
concentrate,.slag 1975-1977
leathresidues,
“J'filter cakes, fly ash,
gludges'
Pita Compacted clay 50,000 ésitesidues, | 1960-1986 | Inactive,
: raiter cakes, : partiall
sigrries, raffinates, cover
depieted %raphlte
onburna
[ trash, asbestos,
barium chloride
salt
Pit5 1/6inch Depleted slag, 1968-Present | Active,
scrap green salt, near
process resndues, capacity
filter cakes
Pit 6 Solids from 1979-1985 Inactive,
neutralized 70% full
raffinate, slag
leach slurry, sump
slurry, lime sludge
Burn Pit < Unknown ] Pyrophoric and 1957-1986 Retired;
reactive chemicals, covered
oils, combustible
wastes
Clear Well, | Clay Unknown | Clear process 1959-Present ] Active
Wet : effluents, surface
runoff
(3 Weston, 1986
4-49
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TABLE 4-11
CONTENTS OF FMPC WASTE PITS 3 AND 5
FMPC - FERNALD, OHIO
PIT3 PITS
Constituent Ar
Metric Ton
Co <0.008 | “<720.4 - <7.1
35.7 - 12.3
446.25 - 154.4
12.59 - 6.49
5,674 - 1,963
<20.4 - <7.1
23,378 - 8,087
2,805 - 970
2.55 - 0.88
1,304 - 672
76.5 - 26.5
153 - 53
150
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TABLE 4-11

CONTENTS OF FMPCWASTE PITS 3 AND 5

FMPC - FERNALD, OHIO
PAGE TWO

Sourc

PIT3
. Constituent .
9% 22 Metric Ton
PO 0.57 m
Sb - -
Se - -
Si0 2.0
Sn 0.034
SO 2.63
Ti 0.013
\Y 0.006
Zn
Zr
Rare Earths:
Dy <5.29
Er <0.05
Eu <1.76
Gd <2.65
Ho <0.02
Lu <0.008
Sm . <5.29
"<0.0002 <0.06 <0.02
- <0.0001 <0.03 <0.01
<0.003 7.65 2.65
<0.002 <0.60 <0.20

¢ Advanced Sciences, 1986

a
b
<

-‘ -

1% on dried solids basis of samples from Pit 3, NLO 1969
Calculations for Pit 5 based upon percentages used for Pit 3

(no data)
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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 neutrahzed concentrated refinery raffinate resnduésbecause the drying
equipment available could not process all of the raffinate output. The remain pacity of Pit1
was used as a Clear Well for the effluents going to the Great Miami River:gwco, Juie ;"-36, 1986).

Pit 3 was constructed by excavating into the underlying clay lens and by Pl ____,;:ing a'iayer of clay along

the pit walls. This pit was operated as a settling basin from t9$9 10 1968;' receiving wet waste -
drschargmg to the exnstmg

streams (i.e., lime-neutralized, radioactive raffinate concentrate ar

area around the K-65 silos.

The Burn Pit was originally excavated to™
subsequently used to dispose 'Iaboratorﬁi?' h

Pit 4 was constructed..ir¥ 2960
cept? process -waste in early 1985; it continued to receive contaminated

-foot clay process liner. The pit was in continuous operation

until it ceased t

construction debris, a 058, and garbage until May 1986. Pit 4 has received a variety of process and
construction-‘wast

+(e.g., 1,1,1-trichioroethane, perchlioroethylene, and xylene), lead-based or

inclUding hazardous and mixed wastes. Wastes inciude uranium, thorium,

chromlum-conta 'mg 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 Pit4 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 fiil, using the excavated material to
bUI|d a dike, extending the plt approxlmately 10 feet above grade. Itis lined with Go-mnl-thnck Royal-

1:)4
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Seal EPDM 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-mii EPDM hydroseal‘gi::er from American
Hydrotech (WMCO, June 16, 1986). The pit received both solid and quuid.\ii%tg; ntil early 1985.
Collected rainfall is pumped to Pit 5 for discharge via the Clear Well. :
failures have been observed (Weston, 1986).

No:Years in thedining or joint

Details on the potential impacts of these facilities are presented.i owing section.

45.2 Findings and Observations

4.5.2.1 Category |

None

4522 Categoryli

'ether they contain any material. None have ever been protected against

currently plans to remove the abandoned tanks before closure plans are requured (| e.,
November 1987).
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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 also contains approximately 1,000 kilograms of uranium (H&R, 1986).

S

Uranium and PCBs hay be carried via storm water to Paddy’s Run and th&:torm sewer outfall
ditch. In addition, airborne dust from the pile may have a radioactive.cénigonent.

ANL is sampling the inactive fly-ash pile to determine its chemiq.ai" d. '

Fire-Fighting Training Area. The fire-fighting training are be contaminated with oil,
including the soil around the tank and the water in the trough .’ﬁending on the extent of

Category Il

drainage to be dlrected to the Clear Well, thereby causing runoff to enter Paddy’'s Run.

Paddy’s Run has been identified as a source of downward mugratlon 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).

156
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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 around Pit4
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 pit area. The flow
regime within the shallow-water aquifer has not been adequately ché'}'acterized, but the
presence of contamination around Pit4 is a potential source of onsite:

water contamination.

The lining of Pit 5 has torn, and lining joints have failed (Weston 1 The lining near the

influent line, on the east site, is covered by dirt and vegexa.t:a: d thevegetatnon may have

breached the hmng Pollutants from the pit may be enten g.the gro’und water beneath the

Solids are accumulating in Pit 5 and dredgmg may ~nee&.e3 in the near future to prevent

overflow. The pit received liquid waste slumes unﬂl mi '1-983 and now receives filtered waste

streams. Process effluent containing suspend -solidéflows across the pit and is discharged to
the Clear Well via an outflow valve. ™

However, a review of records found durifigthe environmental survey indicates that suspended

solids may be accumulatiqg. in the pi tlae rate of approximately 9,000 pounds for each

meﬁi 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 Pit 4 (known to contain hazardous waste) to PitsS-and 6. Pit6
has not been observed 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.

157

4-58



\

-

Y

-

459

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 samplé of water taken during the environmental survey from standing \.A;r'a_ter on the surface
of the landfill contained a very high count of asbestos fibers. In addifiar
contain radionuclide-contaminated materials, including construc;j_gh-"rubble a'ru‘I soil used to

he landfill may

cover exposed wastes.

Sampling iH, be performed by 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 contnbutlng to. onsite and -
offsite radioactive and chemical contamination.
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" some contaminated areas and disposed of elsewhere. One examplg: s
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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 dlsposal area. Radlolog:cal surveys indicate that the soil in this area contains

elevated levels of radlonuclldes. In addition, contaminated soils have b&en removed from

uranium-contaminated soil from the old fire pond to cover exptsed was'te's‘f{in Pit4. The

metal (5,000 tons), copper (1, 500ton<)
The ﬂ'ma ic

pnmanly in two locations.

gdrain to surface waters. It is not possible to estimate the

Plans are being ade for‘the removal of this scrap. Present planning is for the metal scrap to

«

be shreddediand
prepargd.and transferred to Oak Ridge, Tennessee, for incineration.

atkaged for recycling or for offsite disposal. Also, the wood will be

i .
A large quantity 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.

155
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BUTLERCOUNTY ROSS TOWNSMIP
a— o ea— ————— W SE——

WAMILTON COUNTY CROSBY TOWIGHIP ' ) ~ 1

FEED MATERIALS PRODUCTION CENTER
(TO GREAT MuAMI RIVER) FERNALD, OMIO

PRELIMINARY MAP OF THE SITE

LOCATIONS OF RUBBLE PILES, ABANDONED DRUMS, FIGURE 4-2
AND POSSIBLE BURIAL SITES
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Half of the tanks at the tank farm. \
Four underground storage tanks (see section pertaining to undergroundAstorage 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 Bunldmgs 1' 2,3, nél 4 and in the

Pilot Plant. Some equipment was removed and put in storage re r.added to the scrap

S iﬁér'é are no complete
re.not updated This equipment

use it contains radioactive

piles. Much of the abandoned piping is difficult to Iocate be

records on pipe location since as-bunlt drawings generall £
has the potential to become a future envnronmental prob]e
(uranium) and organic contaminants (waste ous)-

nd ,&a; not yet been properly
decontaminated or decommissioned.

None
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FMPC SURVEY PARTICIPANTS
JUNE 16-27, 1986
DOE
"~ Team Leader: " R.Scott
Assistant Team Leader: C. Grundler

Operations Office Representative:

NUS
Coordinator:
QA/Toxics:
Surface Water:

Air:

Radiation:

Waste Management:

inactive Waste Sites:

Hydrogeology:

V. Fayne

W. Smith

M. Malioy

D. Riddle

166



459

REFERENCES
Author Subject Date

Aas, C. A.,D. A Jones, Feed Materials Production Center | Mey 1986
and R. W. Keys Environmental Monitoring Annual Report for 5

1985. Prepared for U.S. Department of Energy

by Westinghouse Materials Company of Ohno 1

FMPC-2047, Special UC-41. __
Advanced Sciences, Inc. | Work Plan for the Remedial Investigation qfthe October 1986

Feed Materials Production Center, Fernaid, bhh:«
ALQA (Analytical Quarterly Summary of Quality Assural % '1.evels -"JHune 1986(a)
Laboratory Quality January through March, 1986, Chemi i
Assurance) Group. .
ALQA (Analytical Results Outside 95% Confndence tihit for Penod June 1986(b)
Laboratory Quality May 1 through May 31, 19
Assurance) Laboratory. .
DOE/Battelle-Columbus ] Environmental Repors January 1981
Cornett, C.P. ) February 12, 1982
Cothern, C. R. and 1983
W. L. Lappenbusch .S. :

ociety. Vol. 45, N‘b“‘l- P 92,
Dames & Moore Grou&water Study Task A Report. October 1985(a)
Dames & Moore 1985
Dames & Moore ,n‘dw"a' er Study Task C Report. July 1985(a)
Dames & Moore ;Feed Muterials Production Center Groundwater July 1985(b)
iy, Task C Report. Prepared by Dames and
Moore for NLO, Inc.
Dames & Mpof‘e _ "RCRA Ground Water Monitoring Report. . June 1986
DuPont Process Hazards Management Evaluation of the | July 25, 1985
N Tank Farm at NLO, inc., Fernaid, Ohio

DOE Incident investigation of September-December 1984 February 6, 1985
investigation Board Plant 9 Excessive Uranium Emissions Feed ,
(ORO) Materials Production Center (ORO-855).
DOE Draft Environmental Survey Manual. May 1986

1867




168




4359
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 Fernaid, Ohio in
March 1986. The site is operated for DOE by the Westinghouse Materlals Company of Ohio (WMCO).
Mr. Randal Scott was deslgnated the DOE Team Leader, and Mr. Christopher Grtmdler, the Assistant
Team Leader. Mr. Vincent Fayne was identified as the Oak Ridge Operatnons-:oﬁi& representative.

The remainder of the team was composed of contractor specialists from}it'ﬁe:,NUS C&%oration and
ICF Corporation. ' '

Survey team members began reviewing FMPC general enwronmemal documents and reports in
April 1986. Messrs. Scott, Grundier, Smith, Malloy and Terry SurIes' onne National Laboratory)
conducted a pre-survey site visit on May 5 and 6, 1986 to gatn farmhar:zatnon with key DOE and
Westinghouse personnel and the site. They toured the.fa::thtyo_"i_ ompleted a cursory review of the
April8,1986. The request listed
environmental information of interest to the su_rv‘ey'ge’za'j‘n...for plannmg purposes. The survey team '

data generated in response to an information, requ

intensively reviewed the information generated di ﬂg,the'ﬁ're—survey visit, and on May 20 through
22, 1986, prepared a survey plan for the FMPC Fhisplan discussed the specific approach to the
] mduded a proposed schedule of octivities for onsite
‘;};E,}hrough the Oak Ridge Operations Office to

survey for each of the technical dlsaplmes
activities. The survey plan was transmi
Westinghouse during the week ofMay 26, 1986

B.2 Onsite Activities

'. onducted during the period of June 16-27, 1986. The opening

The onsite portion of thiésyrvey-
it tne site was attended by representatives from DOE Headquarters,

meeting held on Jy

the Oak Ridge Qgera Ofﬁce, Westinghouse Materials Company of Ohio, NUS Corporation, and

ICF Corporati ussnons-durmg this meeting centered on the purpose of the survey, logistics at

FMPC, and arfibtr uction of the key personnel involved.

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'

169
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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, Assnstant Team Leader, and the NUS Coordmator to arrange for specmc site
personnel and facilities to be avanlable, as needed, on the following day. -

complete the survey effort. The S&A requirements were discussed by the 1eam on Jurre26 1986, and
the request was transmitted to Argonne National Laboratory for revlew Atgnnne was designated

S vivaiin

by DOE to provide a sampling team for FMPC and to perform the laborat" nalytncal services.
A site closeout briefing was held on June 27, 1986, where the "D -T'eam Leader presented the
preliminary observations of the survey team. These obser.vatlons were classified as preliminary,

because additional research and, in some cases, additioRat fi ngghng were required to positively

confirm the observations.

B.3 Sampling and Analysis

are received and-58A results are available. At that time, the comments and S&A results will be

evaluated and an interim report will be prepared.
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APPENDIX C
SURVEY PLAN



ENVIRONMENTAL SURVEY
FEED MATERIALS PRODUCTION CENTER

JUNE 16-27, 1986
FERNALD, OHIO

1.0 INTRODUCTION

The Environmental Survey is a one time baseline inventory of.e:usung envnronmen-
tal probiems and environmental risks at DOE operating: tacmﬁes. -The Survey will

be conducted in accordance with the principles and proded'ura contamed in the
Draft Environmental Survey Manual distributed on M.n' 6, 1986.

The survey is an internal management todl to axd me Secretary and Under
Secretary in allocating resources for rmaintain ng., aggrasxve environmental
programs and for mitigating envxronmennl prebiems at DOE facilities.

2.0 SURVEY IMPLEMENTATION

NUS Coordinator/Air Quality
QA/TSCA
Surface Water
Air

Radiation
Radiation
RCRA/Rad Waste
RCRA/CERCLA
Gerard Kelly CERCLA

Douglas Riddle Hydro_pology
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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";lte visit on May 5
and 6, (986 to gain a familiarization with key DOE and Wetmghouse personnel and
the site itself. They toured the facility and cornpleted a. cursory fevnew of data
that were generated in response to a memorandum ot Apnl 8, 1986. The
memorandum documented the visit and listed envxrpmnt&- m!ormauon of
interest to the Survey Team for survey planning pu‘ es.

survey.

2.2 OnSite Activities

The survey will be conducted from Fisi _:1,16, 1986 through June 27, 1986. The

Agenda will be as shown in T_able # maditications as appropriate to minimize

dxsrupuon of site activities and 0-en oe survey efficiency and effectiveness.

Interviews and comultaham \vx.ll be.conducted with environmental, safety, operati-

ons, waste manage(mnt, ""ng and warehousing personnel, among others, in
the course of the

2-10 w;ek ‘duration and will be conducted by DOE Laboratories. Results of the
S&A effort mu be transmitted to the Survey Team Leader.
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2.8 Conclusions and Reporting on the Survey

A clase 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, Q weeks of the
availability of the analytical results from the sampling and a:\aly ;
survey, an Interim Survey Report will be completed.

phase of the

10 QUALITY ASSURANCE

3l [ssue [dentification

directed to the evaluation of sitc sampung and audynca.l capabilities. The intent
will be to verify and review the quahty asurance procedures for obtaining

i __E.:.:be revxewed, including operator training;
’brauotv ma.mtenance; precmon and accuracy studies;

assurana&plans wilt:pe reviewed for the sampling and analytical activities, as well
as any:; n:emil QA audits that have been compieted.

The QA progrims currently in force 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.
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12 Records Required

During :he site visit, the following records/documents will be reviewed:

o Analytical Laboratory and Environmental Sampling Quahty Assurance
Plans (Environmental and Waste Management Divisions)

o QA Audits of Laboratory and Sampling Program

o

o Bimonthly QA Reports for the Fernald Laboratories

o Laboratory and Sampling procedu'é manuals -

o DOE (EML) and EPA QA results for jreparéd analytical samples

o Operator training records (la.bontorymdsamplm;)

5.0

s

The preﬁmlnary reviéw of the information presented for Fernald indicates that it is
typicali cxﬁer DOE facilities. In the past, attention has been primarily directed
toward the:; dmtmaﬂcn of ndiologlcal releases and very litle information is
available on other pollutants. Except for some water quality parameters in

receiving streams, the only other non-radionuclide analyses generally available are
. these required by the NPDES permit.:

] | 1777
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Compliance for Cr*6, Fe, TSS and Cu at the combined general sump/clearwell
sampling point appear to have deteriorated from 100% in 1982 to 79%-96% in 1985,
although the overall compliance remains at approximately 98%. Tetrachloroethyi-
ene and lJ,I-trichloroethane are used in the plant but the only analyses of these
materials in the discharge from the plant are those required for the submittal 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 mot identify them.

These issues and the reports of possible unpermitted discharg 3 10 Paddy's Run

from storm drainage ditches to the north and west of the plant will'bé’ investigated
durihg the site visit. This will be accomplished by revxewmg SOPs for the
operation and maintenance of sampling and treatment’ ee;upmentr ‘then following
through by looking at records, interviewing personna} and ohserymg procedura to

plant property.

%2 Records Required

Records that may be reviewed dur visit to obtain information include:

o Analytical data used for prepatation of the NPDES monitoring reports

gatment plant and monitoring equipment maintenance records and/or
logs '
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Procedures for the operation and/or maintenance of treatment and monizo-
ing equipment

2 SPCC plan and records of implementation.
5.0 AR

51 Issue Identification

The nonradioactive air related issues involve an assessmenr the plant-wide air
emissions, emission control and monitoring, and the-racqumtan and processing of
ambient air quality data. Areas of particular mteret 4r the process emissions of
particulates, nitrogen oxides, hydrogen ﬁuond! and oF r 'c, and the emissions of
sufur dioxide from fuel burning equxpment. --addmon, there will be some
emphasis on operational and procedural pr_ctxce éssocated with the control

equipment, and fugitive sources of ermssxom and fmngntxve procedures for fugitive
sources. “

The general approach to the surve

__,.f'inv'::lve a review of existing air permits,
pending air permit apphcatxoré, ]

atmg peocedures, and the physical inspection
of the processes and control eqmpmu;! The survey will attempt to relate the air
contaminants from diffét n procm in the plant, evaluate the existing control

equipment for the mfcontﬂh-wm and assess the potenual serious envu-onmental
problems from the-& laiow.

o Air permits (Registrations, Installation and Operation)
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o Source and source emissions inventories
> Supporting calculations, stack tests, etc,

o Descriptive documentation on add-on-emission controls

o Operating procedures for processes and control equipmen :

o Correspondence between regulatory agencies: aar-rela.tnd

0 Reports on accidental releases

identified for the Fernald FMPC survey. They
rdeuu and impncn, (2) ground and surface water

ng of efﬁ s arid observations of the environmental monitoring prognm.v Dose
assesifent Fethodology will also be evaluated.

Particular atfention will be paid to the potential radon 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 those releases will be evaluated,



6.2 Records Required 439

The recards required for review include the following:
o ‘leteorological data forming basis of siting air samplers

o Hydrological data forming basis of siting surface and groundwater
monitoring

o Land use, demographic surveys forming basis torapy oiggg_ sample types

o Impact assessment methodologies

o Evidence of availability of regulatory.bases, or key referenced documents
cited in procedures (e.g., ANSI standards, E.PA regulations, etc.)

o DOE orders, fxeld supplemenu, facmty directives covering quahty
assurance activities

o Procedure and forms in_di;;

o Laboratory QA-r

o Ef ; itoring calibeation records

‘RKaw data from effluent and environmental monitoring

cidept reports and data

10
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7.0 TOXIC SUBSTANCES

7.1 Issue Identification

chemicals used on the Fernald site. Use, handling, and dlqu.g.al.' f Polychlorinated
Biphenyls (PCBs), asbestos, and pesticides will be within the scope of this effort.

All toxic substances purchased, used, or mandaci'tifg_4}f'6§77--?i‘hé site will be
evaluated. Tracking, control, and management..of thé‘e:j;;;ubstances will be
reviewed.,  Records of usage will be evaluated':-gg__de:i'egmgné the potential for

entering efflyent streams.

The inventory of PCB contaminated elecm:alequfpment in use at the facility will
be determined. The condition of this equxpmeét, its potential for leakage, and the
quantity of contaminated fluids will:-be 1denzmed. Obsolete or used PCB items and
contaminated items in storage wu.l b e cted for proper container/packaging,
adequate storage protection req 7 ents, and inventory controls. Disposal
practices will be reviewed foe curri tand past inventories to determine the
method of disposal and location of ussposal sites. Procedures for PCB analysis,

removal, handling, and diaposal will:-be reviewed.

Asbestos 'msuxaa_ in, Fernald buildings will be identified and projects for

Asbestos procedwes for

Pauddgs_ usage on the site will be reviewed including personnel trauung,
appucatton‘“_,_ecords, and storage and disposal practices.

7.2 Records Required

‘The following records/documents regarding toxic substances should be available for

review during the site visits
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o Toxic substances labeling and tracking system

o Procedures for handling, control, and management of toxic substances

o Storage records of PCB items

o Disposal records for PCB items

8.1

waste review will place emphasis on those facilities seeking
hazardo .wate permit approval and on the identification of hazardous waste
management activitiel that have potential for an adverse enviromental effect. Pit
4 is a known area of concern as it manages hazardous waste and a permit
application has been submitted for its continuod use. The survey review will
confirm that Fernald hazardows waste mmgcmcm activities are administered to

12
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prevent unauthorized releases. Personnel training and emergency response plans
will 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 andA_ is xmportant in
dehneatxng sources of environmental contamination. The hawdous waste review
will be coordinated with CERCLA and hydrologic mvaugat.x‘ons to;‘f‘help identify
possible releases from such SWMUs. Fernald will be exammed to determine
hazardous waste generation points and the charactenzauﬁn oi emzmg and, to the
extent possible, past hazardous waste disposal practices, W‘ute storage practices
in underground tanks and waste oil burning ptacix. - also be examined. In
addition, the storage of thorium and the handhng and’ dIspon( of radioactive wastes
in pits and other techniques will be included ift- :he re\iiev of waste management
activities. Solid waste disposal operauom¥',\vulbe #valuated to ensure that all
hazardous and radiological constituezm -ha been identified and are properly

managed. All radioactive waste trei rnent, storage, and disposal facilities will be
reviewed.

Bﬁkm notification or occurrence documentation
Q, Wm inventory documentation
o En!orcemem action documentation

~ o Groundwater monitoring system construction documentation
o Internal facility inspection documentation

- 184
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9.0 INACTIVE WASTE SITES/RELEASES (CERCLA)

9.1 Issue [dentification

The survey will attempt to identify envxronmental problems qn,d potentxal nsks

Fernald facility. The survey will focus on current and tuture 'nsks‘related to the
tollowing

o Past land disposal practices;
o Past spills/releases; ;
o Current waste management practices; and

o Potential for future spills/releases

All facilities that have handled or are cwtmtly-hapdlmg hazardous, mixed and low-
level radicactive wastes will be mqur;tecr and assesed. These tacumes include

) Hmmm inventories
g of areas wed for hazardous substances use, storage, recemng and

) Hista{al files on past operations and processes, substances used, and
methods of handling and disposal

o Files on past off-site waste handling and disposal

oRm«dhdutymmlonwbuﬂdmmhucw

o Descriptions and notifications of inactive waste sites and potential areas of
contamination

15 ’ ’ 183



459

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., desxgn, materials used, details on liners used in waste pxts)
" o On-going studies, including: '
Weston RI/FS work plan
Study plans to identify contaminated surplus fac:.l"' ties; and i

Groundwater studies (e.g., Dames & Moore and Geraghty & Miller
work) L

10.0 HYDROGEOLOGY
10,1 lsue Identification

The preliminary review of docwnentauoa on’th MPé site indicates that a great
deal of previous work has been conduqed in !he area of groundwater assessments.
Previous studies have not resolved qucs oOs Gf jpotential contaminants other than
radionuclides and the nature of the. ¥ ater tlow regime in some areas around
the site. Recent and on-going :tndles bve recognized these shortc:omxngs and have
begun to address them. The issues’to be dealt with during the survey include a
determination of the status of those recent and on=going studies. While some

......

potennal contammant_so""e! areu,such as the waste pits and Paddy's Run, have

to verx{.y ?ﬂ vah-d previous studles. This will include a review of sampling

uirces ces (USGS, OEPA, FMPC, Consultants), and monitoring parameters.
The reuabmtf and placement of wells used for groundwater monitoring will be
examined. To assess the potential for regional impact from groundwater

conununma\,prhdpdmdmnu,-vdladunudcmm«to-
:dentiﬂod. :

186
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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 paramet?rs

0 Monitoring data and results

.,
O

o Well installation reports, Ntmglm

o Groundwater,
FUSRAP cléahups, etc.

16
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V

UNITED STATES DEPARTMENT OF
ENERGY

FEDERAL’ Fﬁ LiTY

AND coupx.chz AGREEMENT

UNITED STATES ENVIRONMENTAL

Dockgt,ﬁo.-uu
PROTECTION AGENCY

The United States Environmental Protcctxo Agdncy (U.S. EPA)

.s. noz. Oak Ridge Operations, Oak Ridge, Tennessee,
with existing ‘ényironmental statutes, and implementing regulations.
including the Clean Air Act (CAA), as amended 42 U.§.C. 7401 et seg.,

..« Tesource Conservation and Recovery Act (RCRA), as amended, 42

159
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U.S.C. 6301 et seg, and the Comprehensive Environmental Response,

' Compensation and Liability Act (CERCLA), 42 U.S5.C. 96qi"’e_£'-eg.,

at FMPC. The Agreement is further intended to onluroém

at the FMPC are thoroughly and adequately 1nvoot¢g&t¢d, and

appropriate remedial response action tckcn,,; conttmplntcd by

the Comprehensive Environmental Rcoponoo. céupcncation & Liahility

Act, of 1980, and regulations ptomulgltodﬁthor undcr.‘ The Agreement

does not address eompliancc, or tho lai h.rnof. by U.S§. DOE's

successors in office, agcnt-;.

" owners and all operators of rnpc t# Pernald, Ohio. U.S. DOE agrees

AUTHORITIES

_ of U.S. DOE to operate its facilities in cqmplianco
with enacted ;gatronnontal statutes are prescribed in Section 118
of the Clean Air Act, 42 U/S.C. 7417; Section 6001 of RCRA, 42

T.3.S. 6961, and Section.107(g) of CERCLA, 42 U.S.C. 9607(g).

Executive Order 12088 was promulgated to ensure federal compliance

130
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with applicable pollution control standards. This agreement

contains a "plan” as descridbed in Section 1-601 of Executive

Order 12088 to enable U.5. DOE to achieve and maintain_cohpliancé

~.4t.. applicable environmental standards. This Agrccm“Jt is

further entered into pursuant to U.S. EPA's rc.ponlzbi tttcc

under Executive Order 12316 and U.S. DOE's authnritx undcr the

Atomic Energy Act, as amended, 42 U.S.C. 2011, 35 feg. The

parties agree to meet their ronpbnlibiliti; }uﬁﬁ“:@thc authorities

recited herein.

FINDINGS QF ?ACT

1. FMPC 4is an industrial tactlity ovncd by the U.S§. Government

and operated for the U.S. not'unda gnnagcncnt contract with

Westinghouse Materials Co. o!WOhi {WMCO). The facility commenced

operations in 1982. lotvuon the ‘years 1952 and 1986, PMPC was

B, ,
2. The primary function of the FPMPC is the production of .

metallic urun:ui fuel ‘elénments and target cores and other uranium
products for use in production reactors operated for the v.s.
DOZ. 1In prior years, small amounts of thorium were also processed.
As a result of these processes the plant has generated both

radicactive and non-radicactive hazardous waste. The p:tngiPll

91
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radionuclides present in waste materials handled at FMPC include

Uranium=-238 (U-238), U=23S, and thorium=232 (Th=232) with their

’:ctpoctive.dccay chains. Plutonium and fission products may also’

be present in the wastes. The principal non-radioacﬁ%&c hazardous

wastes known to be generated at the FMPC are halog.ﬁatc lolventl.

primarily 1l,1,1-trichloroethane. The facility al-o otorec

radicactively contaminated polychlorinated biphcAyLBL(Pth)

Detailed chemical and radiological analy.ol?y 'an"-onoary at the

facility to determine the nature and ozgont o{; stes generated,

" handled, treated, stored and disposed.of P ”tho r™PC.

O metric tonc of thorium; and a

nw&tto container storage area. The 6l

4. 5.1 through 6, 8, 9 and the Pilot Plant at FMPC

 contain emission points subject to Ohio Pollutiom Control

Regulasions AP=3-07 (recodified Ohio Administrative Code (OAC)
3745-17=07), AP=3-11 (recodified OAC 3745-17-10) and AP-3-12
(rocadtttod OAC=3748=17=11) concerning the ltlitltionc of viiible

and particulate emissions. These provxnton. are part of tho

152



' thnt-QIicha:qoo to Paddy’'s Run Creek have contributed to the

«Sa
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 chor;i goviinmont.

§. Airborne uranium, radon gas and radon dccay proéuet

releases at FMPC have resulted £rom plant opcrlt1¢n.;:LRadioactxve

dust goncratod by manufacturing ptocccocc .z'rnpc & ntcaptured by

bag-type dust collectors. Oporatxono. 1nc1ud$ng ealloeto: failures,

wave resulted in estimated releases of lpproxxnaeoly 215,000

pounds of uranium to the air.

in two silos that are -tructurally uncound nnd are leaking radon

-~2 -a2cn decay products to tho: nv. aeumont. Up to 500 metric

tons of thorium compounds are_ sto! duin'n metal structure that is

currently structurally unsound. vnx uto of the otructurc

would relesse radicactive criun-eonpound- into the environment

.._,.

at levels that could bo?h rmfil to the surrounding communities.

€. Liquid effluen ‘tﬁbb the uranium metal production processes

is generated and:sent to the general sump for treatment prior to

release to the GIr fntgat River. Untreated stormwater run-off

from the pt: areas is routinely discharged to the Great Miami
River and the oworflov is portodteally discharged to Paddy's Run
Creek. Paddy [ ] Run Creek 1. a small receiving stream upgradient.

o uuacxgrpuad 4rinking weter sources. Available evidence indicates

contamination of underground water supplies.
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Y
7. In December, 1981, elevated radicactivity was detected

in three private wells located dovnéradzcnt from FMPC., In February,

Y =

1982, following confirmation of prclim;nary sample tl I&a. the

Ohio Department of Health and the landowners vere notif € }

elevated readings. This information was roloaocd;ta'thn goneral

public in a FMPC Environmental Monitoring Annual Report in
1983. | E

RetS
€50,

8. As a result of the .fqromcntgpnoda ilea ;c, the Regional
Administrator of U.S. EPA, Region V. has 435;;;chd that releases

and threatened releases of haztrdoﬁi ﬁﬁﬁiggﬁéoo including radiocactive

materials, may present an 1m1niii d-gubstantial endangerment to

the public health, welfare ana Xhe ivironment, requiring remedial

response ectivities. U. s. > o) noxtﬂcr admits nor denies thio

determination; however,. i L ] cennxt to undortakan the Work

cutlined in this Agredment without contest.

10. Between April, 1983, and July, 1986, conferences were

. 4
held bDetween the U.S. DOE and U.S. EPA representatives to discuss
the viQlations and adverse environmental impacts and steps

U.8. DOE proposed to take to achieve and maintain compliance.
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COMMITMENT OF THE PARTIES

1. U.S. DOE and U.S. EPA hereby agree that U. 5.:DOE shall

conduct a Remedial Investigation/ Feasibility Study-and 1mp1ement
Initial Remedial Measures, in accordance with gu;ﬂhlincs qnder

CERCLA, to determine the nature and extent of eéntqmtnation both

on and off the FMPC site. The investigatiorn- h,ll-bg consistent

with applicable EPA guidance dccumint..

o Y.-.

2. It is further agreed that U.8 DGS-.hpll undertake the

- activities described below, within: €ho“ctztod time frames, to

bring FMPC into compliance v;th.zﬁ d mcint.in compliance with,

the Clean Air Act and RCRA.

 COMPREMENSIVE :viaounzﬁiaa RESPONSE, COMPENSATION AND LIABILITY ACT

bitsal Remedial Measures

Pursuant to:Sectitn 106 of CERCLA, 42 U.8.C. 9606, and

40 CFR 300.68; P08 shall undertake the following initial

remedial mgssiires ‘th limit the exposure or threat of exposure

" of radxoi%g;Q; emissions, including radon gas ang'radon dcca&

products, to the public health and the environment:

4
A. U.S8. DOE shall dovolép effective operation and maintenance -
procedures and work péuetteoo to control radiocactive emissions,

including radon gas and radon decay products, from production

1

d
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U.S. EPA quarterly.

-8
materials and onsite wastes to maintain all exXposures As Low As

Reasonably Achievable (ALARA). Within sixty (60) days of the.

effective date of this agreement, U.S§. DOE shall impf- ent effective

operation and maintenance procedures and work practicc.-tar the

decay product emissions. Progress reports lhlll'bq provtdod to

B. Within thirty (30) days of tbc -£oct1vo date of this

Compliance Agreement, U.S. DOE cha;i dovi p:.nd provide U.S. EPA

with a plan and implementation sch duloufor the following initial

=edial measures: 1) interim .Sont "1,:: radicactive emissions,

including radon gas and radonide r-product emissions from the K-65

silos and thorium compounds storage structures; 2) interim controls

to ensure the structuralintegrity of the two K-65 silos, and the

thorium compounds nz} ag, structures; 3) a radon and radon decay

or the fence lino and off-gite environs:

product monitor;n -]

the cnvi:gnpc '

c. U.8. Eéz shall implement the plan for interis controls
descrided in cubpcragraphj‘ adove, upon approval of the plan by
u.s(,zgp in accordance vaih,tho.apbcowid implementation schedule.
The iffterim controls shall de maintained until such time a8 &

long-tera plan for the radium=bearing wastes and thorium compounds

196
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is developed, approved and implemented pursuant to the Remedial

Iavestigation/Feasibility Study process discussed below.

D. The State of Ohio shall de given an Opporggg;§& to review

and comment upon reports developed by U.S. DOE uggggjthxigi

subsection.

2. Remedial Investigation/ ro.-séiii

. Btudy

Pursuant to Gection 106 of CERCLA, 42 u.'s €. 9606, which

addresses imminent and substantial antngornon; ta public health

or welfare or the environment, lnd tho tognlattonl promulgated

thereunder, U.S. DOE shall ecnduct Roucaial Investigation and

Feasibility Study (RI/FS).

A. All Rl/PS work shall b .ggnductod in conformance with

(80W) for the cimpletion of the RI and PS. The 8OW is incorporated
into. and made a part of this Agreement.

'C, Within forty-five (4S) days of the effective date of this
Compliance Agreement, U.S. DOE will provide analytical results for

137
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laboratory certification as required by S0W Task 7b. In the

~ event of any disapproval of cortificatton by U.S. !PA;aU.S. EPA

may require that U.S. DOE either select another labo:_i

laboratory certification, or allow the original tctt ccmpany

to analyze a second round of blanks. Ten (10) du
allowed for the analysis of a second round o!

either tho new or original ladboratory.

D. Within ninety (90) calendar dly ,o£ thc offcctxvc date of
this Agreement, U.S. DOE shall oubmtb to U s. ZPA a work plan for

a complete Remedial Invo.tigaticn'%nd Polt;bility Study (RI/FS

wWork Plan) to determine the nltuj ngdilxtcnt of any release or

threatened release of hazardous chemjcal and/or radioclogical

substances pollutants or eontamina ts into the environment at or

from FMPC. The RI/?S ﬂbr :

evaluate ii' w; opcesty in writing to U.S. DOE both deficiencies
and any VU.S. 2PA roecnnondod modifications. Within forty-five
(4%) calendar days of the receipt of U.S. EPA notificaticn of a
R1/FS Work Plan disapproval, U.S. DOE shall amend and submit

a revibed plan to U.8. EPA. In the event oubo.quont'dtoapproval

> 198



elle
of the RI/FS Work Plan cannot be resolved by informal means, the
dispute resclution process described in the Agrooméht}phail'beA

used.

F. U.S. DOE shall implement the tasks dctg;icg'xn the

RI/FS Work Plan as approved by U.S. EPA. Thc fuli npproved
RI/FS Work Plan chall be incorporated into l -
of this Compliance Agreement, and shall $i.1nc1_ cd as

Ateachment II. The tasks in the RI1/TS:

:k.-‘ Pl.m shall de

conducted in accordance with the otaﬂdard ﬂﬁtpoetficltaonc. and

schedules contained in the apptovéhfnxlrs Hbtk Plan.

G. U.5. DOE shall prepate dr '_ula £inal RI and PS reports

time schedule.

H. The final RI ar tudies, including recommended remedial
alternatives, sh g f“nvazllblo to the public for review
and comment for:a nty-one (21) day pdblic comment potiéd.

After public-shc

(ROD) 1nccnp§ ﬂiing comments received during the public commont
period, and 1dhﬁ§ttytng the selected remedial alternative.

U.S. not shall implement the remedial action alternatives
identified in the ROD. This work shall be conducted in accordance
with applicable U.S. EPA guidance documents and the standards,
specifications and implementation ocﬁodulco specified by U.5. EPA.

159
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I. The State of Ohio shall dbe given an opportunity to rcview

and comment upon reports dovclopod by U.S. nos purouant to the -

Remedial Investigation/Feasibility Study process, an ; hall
be consulted during the selection of remedial algcin‘lzvq! to be

carried out at FMPC.

J. Upon completion of the work dcocr1§3&>1n 'bﬁplragraph H.
above, U.§. DOE shall provide U.S. EPA vith wr ton notzticatzon

of its completion. U.S. EPA shall cng st hc ‘remedial action

taken by U.S. DOE and notify U.S. aez tn.vritzng of the adegquacy

of the required cleanup. 1If the’ _ttbns takon are inadequate,

U.S§. EPA shall specify, in vriﬁ;ngf‘bqgh dofictoneion and the

steps necessary to. eomplctc'§$' ioébdxal action. Within forty-fzve

(45) calendar days of receipt o{'vzs. EPA notification, U.5. DOE

shall implement the nece ] memodinl action. Any disputes that

-ptbc.ll will be handled according

cannot bo resolved Bwlinxorn'

to the dzoputo :g

rocess contained in this Agreement.

K. U.8.° A4:'U.8. DOE agree that actions undertaken by

U.S. DOE puféuant t& this section of the Agreement, establish a
course of. on. which, baood on present 1n£orlatton. is :onoonablc

and nocouoary and eonozotant with the National Contingency Plan.

L. To the extent the RI/PS is conducted consistent with
the proVisions of this Agresment, following the completion of the’
R1/PS and upon written request by U.S. DOE, U.S8. EPA will respond
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in writing within ninety (90) days of the request, that in the

opinion of U.5. EPA, the Work was performed congistent with the

National Contingency Plan and any cleanup remedy .olocﬁ;d by

U.5. EPA is the most appropriate remedy to protcct thc publxc

health, safety and the environment consxctont v;th t“:‘gptxonal

Contingency Plan.

3. Reports and hoecrdkoopgﬁg "

of U.5. EPA. U.S. EPA retains th ight to amend reports, perform

.....

adaitional work, and to ccnduct h

R

any of the above are necessary

B. U.S. DOE .hazgkéﬁav.g. £3nth1y written progress reports
to U.S. EPA as describad in §ccpe of Work (SOW) Task 7.

C. 1In ndditxﬁh—ts 'aonthly progress reports, U.8. DOE

shall submit th :wnd reports to U.S. EPA as required in

the SOW, xnﬁgigérd‘hqp with the schedule contained in the

D. Hithxn“i$1rty (30) Aays of receipt of any written notice
of aisapproval from U.S. q?i of such plans or reports, U.S. DOE
shall submit a revised plan or report to U.8. EPA incorporating
the roqcttod modifications or additions.

201
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E. Documents and other notices required to de submitted
purluant to thll Agroomont. lhall bc sent by cortificd mail to

the follovzng nddroluoo, or to ouch othor addresses au U S. DOE

or U.S. EPA may hereafter designate in writing:

1. Documents to be submitted to U.S. EPA -hould bo oent to:

United States Environmental Protocticn xAhncy
Region V i N

230 South Deardborn Street
Chicago, lllincis 60604 S ;
Attention: RCRA Enforcement s.ctton

2. Documents to be submitted: to UmB..DOE should be sent ios

U.S. Department of Enc:gy
Oak Ridge Operations...  ° 5
Environmental Protoebt Piviaion

T T " ""P.0"Box E~
Oak Ridge, Tenness

are:

Stephen Clough
U.8. EPA

James A.
U.8. DOE

B. maximum extent possible, communications between

U.8. DOEZ and U.S. EPA and all documents, including reports,
lg:ocnonti. and other eogroopondoueo. concerning the .etivtgzo.
performd pursuant to the terms and conditions of this section  °
of th;.AQrocnont. shall be dxroetodhthrough 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

by notifying the other pcrt} in writing.

CLEAN AIR ACT

A. U.S. DOE shall comply with the rndxcnuclxﬁit wmission
standard promulgated at 40 CFR 61.92. Airboruc~concontratxons of

radionuclides shall not exceed tho.o Amount. thlt caulc a whole

body dose equivalent of 25 millirem (n:smirgo: year and 75 mrem

per year to the critical organ of .ay.numbcr oz the public.

B. To ensure compliance vzt' L8s50n standards promulgated

at 40 CFR Part 61, U.§. DOE lbal itiglish monitors, 1nlt111

—emnission controls~and’ dochcp lﬂhintotrntivc ‘controlse—to-ensure
(1) their proper operatipn and (2) correct collection and analytical

methodology. Within tﬂtrt?« 39) days of the effective date of

this Agreement, the totibvtag work shall be completed with progress

reports quarterlys

I;o 11 ;oll-ttnc alarm monitors to monitor radion-

uclides on-al jof emission points.

2. Eitadlish and implement adainistrative controls for
resl-time alarm monitors to ensure that any unplanned release

v1i. ve detected immediately and dealt with in 24 hours.
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3. Establish and implement air lamplo eolloction and

analysis proceduroo along with a quality anouranco—plan to monxtoz

’rad;onuclidcc on all emission poxnta w;th a potential tbr release

of radionuclides to the air.

4. Establish a schedule for 1nctallagiéhlééﬂc@;ncion

controls and annual progress reports on the r

devices.

C. U.S. DOE shall comply with the. oportingﬂprevzs;onn
contained at 40 CFR 61.94(c).

- D. Commencing in 1986, and ea: afgthotcaftcr. U.S8. DOE

shall provide u.s. EPA with (l- rljyfnrtieulato mattcr stack-

testing schedule for that year o qll air pollution eontrol

devices using U. s. EPA method § ptoccduroo and (2) the .tack test

results forty-fivo (45) dayo~tft'r testing is completed. Stack

test results shall r““ * thl-letunl quantities of emissions.

The results shall: "mj"d 1n the qulrtorly reports required

by Sudparagraph !izzxculaec catch shall also be analyzed for

radionuclides &nd isofopic concentrations reported. U.5. DOE

shall provide: U i. EPA with twenty (20) days advance notice of

any change in tﬁé?ltuek-togtzuj schedule.

z. U.8. DOZ dhaxl maintain records of -onthly particulate

matter- emissions and shall prevtdo U.8. EPA with quarterly reports
of such cnthtoa..

N
()
o

lacement of control
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F. Within sixty (60) days of the effective date of this
Compliance Agreement, U.S. DOE shall provide U.S5. EPA with a

iist of all environmental air monitoring equipment, 1nc1udxng

their location, and the opcrction and maintenance (osu program

doozgned to maintain the monitors at peak ot!xci.n:y.

G. Within ninety (90) days of the of!octiv'inats ‘of this

Compliance Agreement, U.S. DOE shall dovclog?and ptcvxdc

u. §. EPA with an O&M program for air poxlution eontrel devices.

H. Reports required to be 'ubnitt aﬁﬁ 8. EPA as a

requirement of NESHAPS shall be s nt to u3"-3~. EPA, Assistant

"-'-'strator for Air and Rndzatio 3-443). 401 M Street, S.W.,

Washington, D.C. 20460._ CQE}QIA ‘h_jg,pqg&o shall alsc be sent _

to U.S. EPA, Rogion v.
RESOURCE ébusnwmou AND RECOVERY ACT

w

A. Within thitty t:o).ﬁlyl of the effective date of this

Cempliance Agreement, v.8 E shall achxcvo ennplxanco with

interim statu nes at all areas subject to control under

RCRA. Por p goct !athxs Agreement, the "mixed wastes” locgtcd

at FMPC are cuhdoct to RCAA regulation. Por purposes of this

Agreement, .rurc the totl '-1:06 wvastes” shall apply to

hazardous vaste that is -4:.4 with source, special nuclear and

Lyprucuct material. Puréuant to the RCRA interim status regulations,’

U.S. DOE shalls

1. Conduct a hasardous wvaste dotot-4uagxon on all

N
(k)
ol
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waste streams generated at the facility that were previously

untested, pursuant to 40 CFR 262.11.

2. Commence a hazardous waste analysis prog;lm to
determine the physical and chemical ehltaet.riotico o! tho
materials in the landfill and going to the 1nc1ntrator at the
FMPC in accordance with the RCRA rogulltionl, 40 crﬁ 265 13.

The radioclogical characteristics of the natirihlj aha11 also be

determined and results submitted to U. 8..EPA.

4. : eiprinted full name and signature of the

person receivin ardous wvaste and the date it is received

the manifests pursuint to 40 CFR 265.71.

ate the !aetlity closure plan to reflect the

J

year thc tnealaty expects to begin closure pursuant to 40 crn
265.112.

6. Collect run-off from the active portions of the
landfill as required by 40 CFR 265.302(d);

oo

on

[



HE N N W T BE N EE U M
y

' regulated units, that .poet!!ﬁ‘

439
7. Prepare and maintain onsite & written outline for a

groundwater quality ioooqumcnt program pursuant to 40 CFR 265.93(a).

B. Within ninety (90) days of the effective datquf thas

2). In addition to the rcquxrcaontn e: CtRCLA. SQction 2., the

RCRA groundwater monitoring plan lhould provxdo the following

information:

1. A determination of: : .faéor flow at the RCRA

ﬁhwbotizontal and vertical

components. A potenticmetric map 'hould display groundwater flow

in this area.

2.

cross sections ‘don ted from well information.

e .pocxtxcatteno for the design and construction
of all RCRA we ls to be taeludod an the monitoring system. This
description ohould 1acludo well depth, screen length, casing

ut.t‘u.. ete. -

4. A list of the parameters to be monitored. 1f the
wvaste inventory of all the pite and impoundments is not completed,

207
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all Appendix VIII constituents should be monitored. U.S§. DOE may
petition U.S. EPA to delete a constituent if documentation can be
provided to U.S. EPA indicating that a specific v;stcégan not handled

in the past. This list of parameters should xnclué$3 ;axpnuclides.

S. A sampling and analysis plan thaikﬁp ‘ ;gpe require-

ments of 40 CFR § 265.92.

C. Within sixty (60) days of comprittongz éﬁc Waste

Characterization Study at the waste git ‘”,1noz shall:s
1. Develop a closure plnn g°twth. lnndfxll pursuant to

40 CFR 265.112.

2. Develop a posts
to 40 CFR 265.118.

ao-octatcd qullit Assurance plan for PMPC, and any revisions to

' 'wuv and comment. At a minimum, the environmental
monitoring praq:n- shall include the maintaining of liquid discharge
monitors and adntnxotratzvo controls to ensurs (1) their proper
crecation .ad (2) correct collectiocn and analytical methodology.
The é;iaouing work shall be continued:

1. Maintain continuous liquid discharge sample collectors
208
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at all discharge points, monitor and report results quarterly to

2. Maintain administrative controls for lxqu: dxccherge.

Z3c vrarnium which may be ropo:tld- otal uranxun.

-~ e - - . .

purposes. 1If appropc :.a tnnd. are not available to fulfill
requirements of
initiate such a

permitted by:

_ REPORTING REQUIREMENTS |
A. Unless otherwvise specified, U.S. DOE shall submit required
’

documents, notices and reports to the following address:

- o Chief, Environmental Review Branch -
- U.8. Environmental Protection Agency -
. John C. Klucsynski Pederal Building, SME-16
230 south Deardborn Street
Chicago, Illinois 60604

209
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B. Monthly progress reports identifying steps taken toward

achieving compliance with the requirements contained hoiiin shall

be submitted to U.S5. EPA. Monthly reports shall be iﬁbmittod by

the twentieth (20) day following the end of each mégi

C. U.S. EPA may need varying amounts of eiﬁé;@éﬁggmment
on the various documents required to be lu§g§gt03ibyﬁv.s. DOE

to U.S. EPA for review and comment or .pprég,;' Thgs. EPA

Failure to comply with the: ‘©f this Compliance Agreement

- - - - - - PrN—

ohill hﬁ eoniidc;ia a violngia’ nd.shall :.561: 1n'€50 1nit1ati6n

of the conflict resolution procedutes of Bection 1-602 of Executive

Order No. 12088. Un{ s’ s.,géi demonstrates that such failure

resolution ia not reached between OEA and the parent Agency of

thc'non-ccu;;yggg £.e111ey5 the AMministrator of U.S. EPA will

-request the Director of the og!teo of Management and Budget to

resolve_the conflict pursuant to Section 1-602 of Executive Order
12088. As provided in Section 1-604 of Executive Order No. 12088,

such conflict resolution procedures are in addition to, not in

210
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lieu of, other procedures, including sanctions, for the enforcement

of applicable pollution control standards.

OTHER APPLICABLE LAWS AND nzcunar:ons

All actions required to be taken by U.S. DOB purlunnt to this

Agreement shall be undertaken in accordance thh th

_uoquzromcnt-
of all other applicable local, state, and !cdorn)wlawr ‘and regulations

unless an exception trom such roquircmcnt 1. lpo

ﬁifically provided
in this Agreement.

R!S!RVATION or QJGHIQ

’

U.S. DOE neither admits nor doﬁipo nny findingo of fact

or conclusions of law contained i :thii Cbmplzanco Agrocmont.

Nothing herein is intended to‘%%go the rights or liabilitica

of nonparties to this Agreement.

EFFECTIVE DA?! AND'.“BS!QU!NT MODIFICATIONS

2. AR:to this Agreement may be requested by

U.S. EPA or DOE. All such modifications shall be Dy mutual

agreement of U.S:/ZPA and U.S. DOE. Such amendéments shall be in
writing and shall have as the effective date, that date on jhxdh ,

integral part of this Compliance Agreement.
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any other writing submitted by the U. s-vnosivxx1 be construed as

relieving U.S§5. DOE of its obligceicn tc'dbtnin such formal

approval as may be required by thit*Agrctncnt.

S. Upon demonstration of eou

lncd’by U.S. DOE with this
Agreement, there will be a conttnuing:obligation to comply

with applicable permit and other rGQuitomontl under the relevant

statutes.

IT IS SO AGREEID:

212
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ATTACHMENT 1
SCOPE OF WORK FOR A REMEDIAL IWVESTIGATION  6/30/86

AT FEED MATERIALS PRODUCTION CENTER

PURPOSE

The puapose of this Remedial Investigation {s to detemim-ﬂm nature amd
‘s%ent of any release, or threat thereof, of hazardous or radtcactive
substances, pollutants, or contaminants at or from-the ‘Feed Materials '
Production Center, and to gather all necessary dats to support the Feasibility
Study. The Contractor will furnish all personnel, materials, and services

necessary for, or incidental to, performing tbt-an-dial Investicqation at
Feed Materials Praduction Centar. =

DEFINTTIONS

a. Facility - refers to the Feed &teriﬂlu?rdocum Center (FMFC).

b. Site - refers to MPC ani all- u'.u d\m'hanrdm. or radicactive
substances, pollutants, or cdmln;.mntl have been deposited, stored,
disposed of, or placed or | W _m to be located.

C. Waste Managenent Area - nfm;to any continguous land structures, other
appurtsnances it oh:the land used for storage, treatment,
disposal, collection, mm:uv. source separation, transfer, processing,

resource recovery, incineratich, or conservation of any chenical or radio-

active matarial. ‘!t }n:luln any unit at the PMPIC facility from which

mxl-nncripdmotamstm

Task 2 = Work Plan Mequirenants

Task 3 = 8ite Investigation

Task 4 -~ Site Investigation Amalysis
ms-mwymwuwu

Task 6 = Reports ) :

.Ml‘mmm : '

Task § - Comanity Melations Support -

- 213

TASK 1 = DESCRIPTION OF CURRENT SITUATION

The Contractor will outline the purpose for the Ramadial Investigation and
Mumwmmmmuwmuzymxupwlm
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The data gathered during any previous investigations or inspecticons and.
other relevant data should be used. o

a. Site Background

- The Contractor will prepare a suwmary of the regional location, :
pertinent area boundary features, general site physiograghy, hydrogeology,
and historical use of the Facility for the treatment, storage and
disposal of both hazardous and radicactive materials. . -°

This summary shall at a minimm include:

1. Maps depicting the following:
A. The general gecgraphic location;

B. All existing and fcrmer Waste Management gﬁ:}?mduct.im
Areas.

lines with the owners n.’;nd;hcmt property clearly

indicated; and |
D. All known past and pcnnt. nnd vaste undergramd tanks

upilh incliding dats, volume, nature,

2. Details on past productiaAnd WEste
Svities,: \

location, and cleamp actl

3. A description of cu Qent.tau at each Waste Managemant and
a’history of the unit's function and
res cr disposed at the wnit. Include the

4.

b. mtuimﬁz-uum-n. ,
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Describe any reports of human or animal illness that may be related to
the Facility. Brphasis should be placed upon describing the threat
ammuw@tmpmucwmwmm ]

Ristory of Response Actions.

Site Visit. R
- Conduct an initial site visit to became fanilm vieh li.u topograghy,

Rmamﬁwﬂmmeaeﬁmcﬂxﬁdbydthu
local, State, Federal, or private parties, including inspections and
other technical reports, and their results. A list of referance docurents
an .eir location should be included. The scope of the remedial- investi-
gation should be developed to address the problems md quuucnl that
have resulted fram previcus work at the site. St R

access routes, and proximity of receptors to pculbl,g contamination
and cclloct data for preparation of the site- afcty‘plln. The vilit

Define Q:ndidcn-. 2 i,
utablilhoiummidmw mmmdmﬁm
investigation. rditions ‘e

livestizztions will cover the oon

conditions will also be used to

(i.e. graun™vater, soil), both on and off PMPC.

mmuxwidiihmsm.mmlmqum
plan indicating

The work plan ghall also include a sampling plan

requiremants.
raticrales for

1ing activities, lomtion, quantity, and frequency of sawpling, sampling
::?uﬁymm mum{a'uuly'h. and qality assurance

. mwm«mmwmmm.m

requiremants will be identified in the following subtasks as they apply:

‘Serling Plans.

The Contractor will prepare detailed Sampling Plans to address each of

the 6ith Investigation activities.

1. The cbjective of the Sarpling Plan is tos
A. Provide specific guidance for all field work; 215

and site security. &umﬂd&mummmofm\adm
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c.

D.

E.

A Sarpling Plan should discuss the following im :

A.
B.
c.
D.
E.
F.
G.
H.
1.
J.

459
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Provide a mMn for planning and approving site activities;
Provide a basis for estimating costs of field efforts;

Pnsure that sampling activities are limited to those that are
necesgsary and sufficient; and

Provide a camon point of reference forallpardé'tcme
u:q;nbiuty and corpatibility between all acrlsridu pcrfcrmd

Investigation cbjectives;
Parzmaters of interest;

Mnber of each sarple type for esch matrim,
Locations of sarples: - T

; . "_.""";; sarples that will be analyzed in the
field (m—sitd, andthau that will be sent to a laboratexy:

(5) Decontaminstion procedures.
L. Muaumummmum:_

M~ Qaliqm”mowl-mmmu

specified in Subpart 4 below.

2i6



b.

Health and Safety Plan.

The Contractor will prepare a site Health and Safety Plan.

1. Major elaments of the Health and Safety Plan will include:

A. Site description including availability of mm as
roads, water supply, electricity and telephone oerﬁu, »

B. Hazard evaluation:

c.
D.
E.

G.
H.

2. The Site Health and Safety Pl

.0
B.
c.
D.

1. Site comtitiona.

Cuin of . My £ield sawpling collection and analyses
: dccumented in accordance with chain-of-
“-"""‘;’W“mwu'.' ZFA. ‘The Contracter ¢hall

prepare,
the chain-cf-custody

uﬂuﬂ:ﬁtumtd&nuu‘kplmad.eﬁpdmd

procsdures to be used.

439
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d.

1. The goals of the QAPP are:

-6 459

Quality Assurance Project Plan. The Contractor will prepare a
Quality Assurance project Plan (QAPP). The OAPP will be :
prepered in accordance with “Interim Guidelines and Nﬁaﬂm
for Preparing Quality Assurance Project Plans” (OAMS-005/80,

U.S. EPA, December, 1980), and the requirements of U.S. EPA's
Contract laboratory Program. The QAPP should be prepared as soon-
as possidble to allow adequats tims for possible review and revision.

<
LT

A. To ensure that the procedures used will nat dctnct:‘.i:frm the
quality of results; and Bt

B. To ensure that all activities, findings dnd ruulu follow an

2. Specifically, the OAPP must address the fallcd.rg um and
issves: e '

A. Title page with provision for " . 19?! tures;
B. Table of contents: e ET

C. Project descripticn
D. Project Mﬁm “.
E.

F.

. G.
H.
1.
J. R Tt
L. ‘Perfoomance and systams sulits and frequancy;

M. Mw rmaintenange procedures and schedules;

RS mmmmuuum
B data precision;

P. Quality assurance reports; and
0. Turnarord time. ' 218
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d. Permitting Rﬂ'm Plan.

The Contractar will prepare a plan addressing the procedures to be
aployed if tasks required in the RI will require permitting action

by any goverrmmental authority.

‘ e. Pre-Investigat.im mﬁluiﬁm.

Prior to starting any renedial investigations, the Contractor shall
assess the sits c:ndidan to identify potential remedial: ud'mlcgzu
appiicable to the site and associated data needed to evaluate nt:er-
natives based on these techrologies for feasibility studies. A -
report shall be prepared for U.S. EPA review identifying troad
categories of rendial technologies that may be a;.plxcab&e ‘té.the
site and data needs. N

TASK 3 = SITE INVESTIGATION

™2 Contractor will conduct those mvat.iguim me-uuy to characterize

t.he site and its actual or potantial hazard‘to.hubifi Health and enviramnt.
The investications should result in data of adejuate technical content to
support the dewl.opmnt and evaluation of remedial altermatives during the
Feagibility Study. I:mniglt.im activities will focus on problem definition
and dan to support the screening of tdqulm tachnologies, alternative develop-
i i swleening, and detailed Mha tion r o!.uurnndm.

The site investigation activities \#11 follow tht plans set forth in Task 2.
All sample analyses will be conducted at laboratories following EPA protocols
or their equivalents. Strict chain-of<cistody procedures will be followed and
all sarples will be l.oatd y

-
e

at & minimm include:

Asts &hd product) stored above or below ground in tanks,
m h‘F" piles cr other structures;

l g-mnuaat the Facility and disposed of off-gite;
3. mtcﬁ;%uutdcwdmmwwt

4. All materials emitted, disctarged, released cr potantially released
into the enviromant. .

o pydroreclogic Investioation

mmmxm.mwmuweaam
.at the site. This program shall provide the following infommation:

2189



1.

2.

3.

4.

A description of the regicnal geologic and hydrogeologic
characteristics in the vicinity, including:

A. regional stratigraghy: description of strata including
strike ard dip, idemtification of stratigraphic mcu.

petrographic analysis;

B. structural geclogy: description of local and ngi"'
structural features (e.g., folding, fault.i.ng t.:uung
jointing, etc.); :

C. depositional history; )
D. regiocnal graundwater flow patterns; u‘d

E. identification and dmcuriudm of ann of recharge
and discharge.

An analysis of any topographic £aturu thlt' mig'at influence
the groundwater flow systam (Note:that:gterscscopic analysis
of aerial photographs should a.id in th.is -analysis) .

A clasgification and duc:ipd:cn q! th' hydrogeologic properties
of all the hydrogeclogic uuum at the site based on
continuous bore hole saples (i.e., the aquifers and any
intervening saturated and- mlmud units), includings

A. hydraulic conductivity unt: effective perosity based
7y and tilld data;

c.

D.

Uchgl cnperurm;!wuahu.nhtdt
maps of structural geclogy and at least four hydrogeclogic .

mnmdnmmﬂnm(dmhm

lateral extent) of all hydrogeclogic units within the
ofth.u.m:

A. sand and gravel deposits in unconsolidated deposits:

B mumcmmmmc

unconsolidated deposits;

C. u-dmmntyulwwqm
il ni@tdinctamtrtetﬂnﬂaofmt

* purched aquifers; | 2(;0
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E. the uppermost aquifer (includes all water-bearing zones
above the first confining lajyer that may serve as a
pathway for contaminant migradm inclu!.i.ng pardnd
zones of saturation); and

F. zones of contaminated leaching, accumilation, and unaffected

i

mmtammmgmumned
by mechanisms of adsorption and/or mechanical Ziltéring. These
profiles dmldbcmdmmbouble mph.ngmd
representative analysis. _

5. A description of water level or fluid mmﬂt&mg
including: e

A. water-level contour and/or pmdm-trinpq;
B. hydrolagic cxoes sections d'ad.rg \nn.i.ul gradients:

c. mwmdmdmnww :I.ncl\nirqtho
vcrualuﬂhodmlwof{m and

D. an inurprmtimofwm i.n'ﬂydnulie gradients
due, for instance, to Qr sséscnal influences.

6. An mu:prmﬁmofwmﬂm that my affect the
hydrogeology of the sits: .=

A. luluWyuﬂMcnumvithmmu

7. Pnpant.i.m;; Meu and radiclogical concentration iscpleth
WM=M?‘£”"WC“M”MM“

-

mmmm;mwmqmm

to charicterize any plums of contamination at the site utilising
roniter wills constructsd of teflon or stainless steel 316. This
investication shall at a minimmm provide the following information:

1. A description of the herizdntal and vertical extent of any
m:::moumm plure(s) cigi.n-t.im tlut.ho
- q’

2. mmmmmum
movemant ;

221
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3. The current speed of contaminant movement:

4. The maximum concentration of Contract laboratory Program List
(CLF) constituents and radiological contaminants in the plume(s);

S. Anmluadmoftammﬂmmeplmmm-
‘6. An extrapolaticn of future contaminant movement: arx! &

7. Ildentification of the scurce(s) of gramdwater mmum.
Soils and Sediments Investigation JE

m.mlim.mmmmmmummmwt-
of contamination of surface and subsurface scils::- This process may overlap
vimmmmdthch}dmlogicmdyh.g., .characteristics
ofodlmnmnlmmwmmmmotmmw

ter and to the lomation of contaminints in:the soil; cores
&mmwmmwuomymuwmlu) A survey
of existing data on soils ard sediments miy bw'useful. The horizontal
and vertical extent of contaminated soils-and sediments should be
determined. mfoamt.tmmloalbad:gmﬂlmh.dcgruofw.
location of sarples, techniques utilized, and methods of amalysis
should be included. The invuﬁgadmd'mxd identify the locations
and probable quantities of a.:bcurtcco m. such as buried drums,
old spill areas, inactive surfm-' or landfills. Gecphysical

ation off the AMC from both

shauld include a study of soil’c
airborme and surface nur nlcu-.

m.mwm-mmummamm-
water. mmmmmﬁmmmmmmmugaum,
hents sirpled muy be relevant to surface water quality.
ata-on surface water flow quantity and quality
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2. Perfarmance of radioclogical analyses on the sediments in the Great
Mizni River fram each discharge point downstream 2 kilameters.
Radioclogical analyses cn scils fram the banks shall be mde.
Radionuclides shall be identified isotropically and a:rpa.nd to
measured background concentrations.

Air Invutiqat.im

m.prcgmtodﬂnmdmmmdamﬁuncmum
T-e program should address the tendency of substances (identified through
the Hazardous Analyses Program, Task 3.a) to enter the atmosphere, local
wind patterns, and the degree of hazard. This investigation should
include a detailed and comprehensive study of ndiologiui {rpacts
associated with past cperations and should i.nc'.lmc

1. Retropectively camputing inhalation daun tb tfn otftiu population

within 2, 5, 10, and SO mile radii of the FMPG due to airborne releases

for each year of plant cperation. hmquwmppalaumin
ammmmmmnywmw.maaw

2. Retrospectively carputing the dcpmittmaf nd.i.ancuvc materials in
areas within 2 and 5 mile radij of the IMFC due to airborne releases
for each year of plant cperatich.and-give the intsgral deposition
for each year. Report depositich and dampute resulting whole
body and crgan doses. Verify. the caputations throuch direct
mmotmwmmmmo.

Off-Facility Water am_
Conduct apmgrmmhﬁm of yegular sampling and analysis of

off-facility dowmngradient: ;rivlu water supply wells and dowrwind cistern

mliu&wmmw&mmw&rmufofﬂu
FMPC. mmnnadmmmummmma

of results.

m4-smmvzsrian -MSIS

investigations: anﬂ thair results.

2 urAs s ’ my-i. “ m Of lll .iu

hawbmfmland)udm:ytommmmuitym

b.

Data mlng’

mommlmmmuummmmmzap-
surmary of the typs and extant ‘of contamination at the sits. The
sunmary will descridbe the extent of contarination (qualitative/
a.aive) in relation to background levels indicative for the ares.

M(MZM

(n.xa).mmm.mzmammuuhmm

these contaminants. ‘The following itars will be discussed for
contaminants

The cbjective of this task will be to ensure
‘that the investidation“data are sufficient in quality (e.g., O\/QC procedures
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1. mvimmm Fate and Transport:
A. physical, chemical, and radiclogical properties;
| B. chemical transformations; and
C. fate and transport.
2. Ma:lcgial Properties:
A. metaboliem;

B. acute toxicity:
C. suwacute and chronic tad.dty:
D. a.n:imgenicity:
E. mutagenicity; -
F. m:ogcucity/rogwcuw offocu;
G.

H.
I.
3. Risk nmm mpact Evaluation:

Wc Profile of Population at Risk:

The analysis should discuss the degree to vhich either on-facility
cantrol or off-facility measures are required to significantly
mitigate the threat to public health, welfare or the envircrment.
If the results of the investigation indicate that no threat

or potantial threat exists, a recaomandation to stop the
rexsdial response shcxild be made.

224

The Coritractor will amalyze the results of the site investigations in
relatiin to the potantial remsdial technologies applicable to the site.

Data supporting or rejecting types of corrective action technologies,
caorpatibility of wastes and construction materials, and other conclusions

should be presented.
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Gmmm Protection Standards

The Contractor shall develop Groundwater Protection Standards for all
ofmmmummmmgmmwammmsxu

Investigation (Task 3).

1.

2.

3.

The Gramdwater Protection sundud. shall milt of:

A. for any constituents 1m¢mm1.1et4omzs494.
the respective value given in that table {f th.
level of that constituent is below the vuuo gi\ggx_.in‘rable 1

B. the backgraund level of that mt.itu-nt ~:Infﬂ*-gr:uﬂater. or
C. a U.S. EPA aproved Alternate mﬁm Limit.

Alternate Concentration Limits (M:, s myb"dmlqnd by the
Contractor and submitted to the U.§i EPA-for approval. For any
proposed ACL's the Contractor shall “iriclude a justification based
mmmwummmqommu(b).

Within forty-five (45) days ot caipt”of any proposed ACL's, the
U.S. EPA shall notify thcmud_sut- Departmant of Energy (U.S.
LoZ) in writing of approvalidd or nodifications. The
U.S. EPA shall cp-cifyinvriﬁﬁgmm(l) for any disapproval
or mxdification.

within twenty (20} duytct ._'maipt of the U.S. EPA's notification

ofmwawman.mus.ummm
X:5. £PA revised AL's.

- Upon carpletion of the testing, evaluate:
technologies with respect to the site=specific questions identified in the

o nad

At the (s) and goal(s) of the study(ies), the level
S ettors hested, ant et manarrart et {overpretation guiselines thall be
developed ard sutmmitted to U.S. EPA for review and approval. .

the testing results to assess the

=ta=. mwmmuwm@mmu.

Prepare a report summrizing the testing program and its results, both positive
mquad\,.

229
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TASK 6 - REPORTS

The Contractor shall prepare & Remedial Investigation Report to g'_u'cnt Tasks
1-7. The Remadial Investigation Report will be developed in draft form for
U.5. EPA review and approval. A public meeting may be held to discuss the

Draft. The Ramedial Investigation will be developed in final format incarporating

all camments received on the Draft Remedial Investigation Report.

Five (5) copies of both the Draft and Final Remedial Imut.iga ion Reports

will be provided by the Contractor to U.S EPA.

TASK 7 = ADDITIOAL REQUIREMENTS

a. Reporting Requirements.

b.

Monthly Technical Progress Reports developed by thtrdantnctar should

be submitted to U.S. EPA. Fbt-dxmvotkmigrm the

Contractor shall submit progress rq:omwﬂ\thoﬁuwuqclmu:

1. Identification of site and acuvity. v

2. Status of work at the rite and pcugmc.m:a achieving carpliance
with the Agresmant. h

3. Percentage of carpletion.

4. Difficulties encountered dﬁmﬁuw pericd.

S. Actions being taken to md:ty

6.

7.

8. Acmxyofmplmud BEOCR
nuuuwactiviuum-ﬂ&rﬂnmm

'xho monthly progress 2 \d.u qist target and actual cowpletion dates

: Innddidmﬁd#dﬁnlm the Contractor will be required to

pucanhnn audit prior to performing any task aftar
dumumu 'nnauntvd.n

Suple Procedure
se/Neutrals 2 628
Acids 1 6238

K3's - 2 608 or 625
Grganic Aramatic Purgeables*® 1 602
organde ® Ialogenated Purgeables® 1 601
Organic GC/M5 Purgeadles 1 624

szummmmummmm
all purgeables by GC/MS (method 624). 996



a. Superfund community rclaﬁaupon
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Sample Type Performance Evaluation ¢ of sarples u.s. EPA Analysis
_ sample Procedure
Inorganic Metals 1
" Inorganic =~ Minerals 1
Inorganic Nutrients 2
Incrganic (o) 1
Inorganic Q0/BOD 1

m~ A~=tractor is expected to qualify as well as quantify: thq pnnmeters

of interest. The results shall include all supporting-data‘ss required

for a QAPP as specified by U.S. !:PAuﬂd-crib-de!ptum fcrwuded
to the laboratory.

An on-gite laboratory visit will be performed by an u.s. ‘EPA oality
Assurance Officer to verify compliance with nq\.x.ir-d tmlynio pmc-durs.

TASK 8 = COMMNITY REIATIONS SUPPORT

The U.S. DOE will act as lead agent for f.h. uplmum of cammnity
relations activities. The Contractor will providé support to U.S. DOE
staff as required for camwmunity roladma activities. Community relations
activities performsd by the U.S. DCE wil tn ‘consistent with:

olic ::umuain *Guidance for
mplmﬁ.ngﬂnmplrmm and

b. "Covunity Relations mmamw

227
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SCOPE OF WORK FOR A FEASIBILITY STUDY

FEED MATERIALS PRODUCTIQN CENTER

PURPOSE

The purpose of this Feasibility Stuldy is to develcp and mluatt renedial
action alternatives and to recammend the remsdial action(s) to.he- taken

to protect the public health, or welfare, or the envircrment fram teleases,
or threatened releases of hazardous or radicactive substances, poliutants
or contaminants at or fram the Feed Materials Production Centar. The
Contractor will furnisgh the necessary persannel, murim, u:! ‘services
necessary to prepare the remedial action fwibuity ttu!y umpt as
otherwise specified. A ;

a. FRacility = refers to the Fead! Matarials. mm (FPeC).

b. site-nfmwmwulamsmnmnbulcm“
. substances, pollutants, otcam-ni@nuhavcb-mmitd, stored,
disposed of, crphc-dorotwwiummbnloaud

The Peasibility Stuly consists.of niné tasks:

Task 9 - Description of th. situation
Task 10 - Work Plan ™ '
Task 11 = Development. mt.im

Task 12 - Initial Screening-af ‘Alternatives

Task 13 = Detailed: Mylh of Altermatives

Task 14 - mnm.hn 4nd Selection of Preferred Altermative

Task 16 Findl Feasibility Study Report

i

mmdqaumuthwm Ny
original Ject scope descrided in‘the Task 1 description should
Wﬁmudmmmuammmum.

mxmmmamwumum..dmmmm
of the prpose for the response, bassd on the results of the Remadial
Investigation, should be presented. The statement of purpose should
identify the actual or potential exposure pathways that should be addressed

g

. by remsdial altermatives. :

228
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TASK 10 - WORK PLAN

A work plan that includes a technical approach, personnel requirements, and
schedules shall be submitted to the U.S. EPA for review and approval for the -
proposed fmibility study.

“on 11 - DEVELOPMENT CF ALTERNATIVES

Based on the results of the Ramsdial Investigation, the’ c:mnctot vill develop

v limitad number of alternatives for source control, off-facility remedial action
or on-facility rensdial action, based on the objocuvu qtabu.hed for the
remedial action and the scoping decision. o

a. Establishment of Remedial Response ijocdvu’

mmm@mmﬁmmu.s..mvmm
site-specific cbjectives for the remadial lcdu_;. “These cbjectives
shall be based on public health and al' concerns, scoping
decisions, information gathered during thie Remedial Invastigation,
EPA interim guidance, and the requirements of -any other applicable
Federal statutes including 40 CFR:300.68, . At a minims, all remsdial
actions concerning groundwater mhmim with, and as
stringent as, those required under 40°

h.  TAsre{fication of Remedial 'hl:hn:l tes.
msdmmmumobjwmmummwmonstm
of purpose identified 4n Tusk 9 identify appropriate remdial technologies as
a basis for the dmlm of: m-dia.l alternatives. These technologies
shall be identified'cn a madia= ific basis, although consideration should
ugmmmwwpamm The technologies should be
able to meet the" 1se tbjectives. The list of potential remedial tech-

nolosies developed 1n Tagks 2¢ and Task 4c shall be considered a master list
of applicable:te ogies and shall be screansd based cn site conditions,
waste danctm and technical requiremants, to eliminate or modify

those t ids ‘Gt my prove extremely difficult to implemnt, will
require, Mo time pericds to implemant, or will rely on insufficiently
dcvolqnt

C.

mmmmmmm-. respcnse
cbjectives, and other sppropriate considerations into a comprehensive,
site-specific approach. nmumwmmmm

_fonad.m (as appropriats): p

. nmm&mmawdfﬂnm .
. . s sppeoprista 4 .
° = Altermatives vhich attain applicable and/or relevant

Pederal pblic health or environmental standards 204
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. Alternatives vhich exceed applicable and/or relevant
public health or enviramental stardards.

* No action

There may be overlap arong the alternatives develcped. mnhu'
alternatives outside of these categories may also be dmlepad

The alternatives shall be developed in close consultatich with the U.S.
EPA. mmnunlofwmlwmwmlogiu in-Task 2e
in the develcpment of alternatives. : »

TASK 12: INTTIAL SCREENING CF ALTERMATIVES

The alternatives develcpsd in Task 11 will be mtytho Contractor
and U.S. EPA t0 eliminate alternatives that are clearly.not feasidble or
amrhtcmwmwdmlmﬁmdﬂnm
altematives.

Considerations to be Used in Initial '

mwmamummumu;mummmm
screening: cost, effects of the. ntmﬁn. and acceptable engineering
practices. More cp-ciﬁany_!.. thp ng factors must be considered:

2.

3.

mmdnuem:h. welfare, or the environmant

shall be considered further. Source control alternatives shall
achieve adeqate control of scurce materials. On and off-facility
alternatives mm«ummmamwmc
h-lth. welfare, ctthom

4. DIrplemntabili maumun AIMNMW;:M
t o m.\dumm the rensdial

.&méjﬂmhamcmm er rely on unproven
technology, will be eliminated.
| | 230



-4-

TASK 13 - DETATLED ANALYSIS OF ALTERMATIVES

The (ontractor will evaluate the alternatives that pass thraugh the Initial

in Task 12. Alternative evaluation will be preceded by detailed

ScTeening
developrent of the remaining alternatives.

a. Technical Analysis
The Technical Analysis will at a minimum:

1.

2.

3.

4.

s.

7.

10.

Describe appropriate treatment, storage, and dilpna.l h
technologies;

Discuss how the alternative does (or does nit). eatply.-:

7 with
specific requirenents of other envirormental prgm" when
an alternative does not camply, discuss how™ the altarnative
m&mm“mumumofmmmcwth
or envirormental mpaeuuﬂducrih-lp-d.nlduignm
that could be inmplemented to cd"d.m campliahc

Qutline cperation, maintenance, ardumitnring requirements of
the remedy; S

mmqmm«mmm-mmmumm
corpliance with applicable ‘RGRA.and ‘other EPA envircrmental
progran requirenants, mmmm Fotential
disposal facilities should‘le eviliated to determine whether

off the FMfC managemant-of-sits-wastes-could-result-in-a-potential
f&aﬁm.nlm&mmwhduty:

10

ldentify terporary storage w off the PMC disposal
nesds, ard tmadm;hm:

Describe um,_m ntcmiw results in pevmnent treatmsnt

_.,___,if'humnmuwaumummmm

rable mnits. The description should include a discussion
uwmmwuummmumu
implenented individually or in groups, resulting in significant
Wamm«mmw:

mwmnmuwmaumm.mu
»Ylow implementation in differing phases; and

mmmmwumm
or Site preparation considersticns.

231
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c. Public Health Anmalysis

Eviramental Assessment

The Qontractor will perform an Envirormental Assessment (EA) for

each alternative. The EA ahould focus on the site problems and
pathways of contamination actually addressed Dy each altermative.

The EA for each alternative will include, at a minimm, an mluntian
of baneficial effects of the response, adverse effects of the .
response, and an anAlysis of measures to mitigate adverse etfm
The no-action alternative will be fully evaluated to describe. t-hc
current site situation and anticipated envircrmental condititns.

if no actions are taken. The no-action alternative uu m as-

the baseline for the analysis.

______

it mitigates long-term exposure to any residual mum ard
mpucmmmmmmmlmdm
Tenedial action. The assessment will descride the levils and
characterizations of contaminants on-sitse;. Prentidl exposwre routes,
and potentially affected population. The éffect ¢f m-.cr.tcn
shauld be described in terms of short-tarm effects (e.g., lagoon
failure), long-tafm exposure to hazardous ‘sibstances, and resulting
public health impacts. Each remsdial alternative will be evaluated
‘42 Aetermine the level of ’e to-contaminants and the reduction
over tims. ‘The relative reductiorn pbuemmh@-cuﬂw
admdtomuwviuuc:wtoﬂnMlel For
mnngmtofmgnﬁmm.ﬂnnhdw:dueﬁmdm
will be determined by camparing residual levels of each altarnative
with existing criteria, #tandards,.cr guidelines acceptable to EPA.
mmmmcwmmm.mm or
guidnnnummtmwcs“ﬂimmndbhndm
the relative ctfoeﬂ,v-uu of techrologies. The no-acticn altarmative
will serve as the bassline for the analysis. |

o

S
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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 altarnative. 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 enviromment will be considered the ;ufci';-d alternative. -

The following considerations shall be used as the basis for “1
cost-effective alternative: e B

a. Reliability. Alternatives that minimize or omninnu f.ht paunual
rnasoofwmmimothcmﬂluh
considered more reliable than other alternatives.. For example,
recycling of wastes and off-gits incineration uuqld ‘be_considered
more reliable than land disposal. Institutional-éonderns such as
managemant requiremants anuoob-midcdumhbiutytm

- _ngalmmubili The requirenants for hplmnnﬁ.ng tho altermatives
will be consi « including phasing altarmatives:into operable
units and ugmnf.l.ng alternatives into" p:'oj.qtm on the sits.
The requirements for permits, zoning restricticns, rights of way
wpbncmmunmiudmmhmm

c. Effects of the Alternative. m&mﬁw posing the grestest
marovenent tO '-ﬂlpiam)pbuchulth. welfare,
and mvimmt will be favoreds;

4. %;_:‘L%‘-M' mntmumwimmmmm

cts uoocuuﬂm\dn'b- favored.

¥ @omm\nmodapimuﬂ

oltmmddtmuwmh.

mmuummwmwu.s.m.ammmnq
¥ the results of Tasks 9 through 14 and recowmnding

a remadial’dctisn alternative. Five () copies of the prelininary report

: mmmxm.m’nmunqmmnauum

to U.8. mmmmmmmmmmam
state uf wuup. Pve (S) ccpies will bs provided by the Contracter.
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TASK 17 = ACODITIONAL RECUTIREMENTS

Reporting and Community nladcm Support requirements, as described in Task
of the Ramedial Investigation scope of werk, will be required for the
bility Stuly as well. The Feasibility Stuldy Reports will address the

~ and the applicability of lang term monitoring at the facility.

234
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APPENDIX E
COMPARISON OF AMBIENT AR MDNITORING DATA'
WITH STACK EMISSIONS.
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APPENDIX E

Comparison of Ambient Air Monitoring Data with Stack Emissions

During the time between 1982 and 1985, the highest annual everage embient ‘agr concentrations of

nfy 172.8 kg. (about
one-half of that reported for 1982 or 1984). The measured air concentratloh'S'

uranium were measured in 1983, although the reported stack emissions were

*uranium were
elevated at all site boundary stations for that year. This observation suggests that adual uranium
emissions for that year may have been substantlally higher than repbr.ted '%hatthe measurement

system is inaccurate.

FMPC operates seven high-volume, particulate momtorlng statlons,__ >cated on the site boundary.
The data collected and reported (Boback, 1986; Cornett 198 ;‘-3Herte
cuiatg‘ (TSP) concentration between

4'1.'SP concentrations were within the

1986) from these monitoring

stations indicate an annua! average total suspendéd,i
35.4 3.3 (1985) and 42.6 £2.8 ug/m3 (1982). Th‘ese annué
primary ambient air quality standard of 75 ug/m3 Th'.:;.;standard deviations of the annual TSP

concentration from the different locations suggesi, 5
distance from the process area. Although dat# r‘n:a Ilmlted period have been examined, the data
e soirtheastern boundary station (BS4) measures at
or near the highest TSP concentration levels, whe:?ﬁas the northeast boundary station (BS2) measures

t, ,a secondary effect of wind direction and

were surprisingly homogeneous in charact

at or near the lowest TSP concemra ion Ieve& The range between the maximum and minimum
annual average concentratiof Was fo ¢ 5e 7 ug/m3 (1982), 6 ug/m3 (1983), and 9 ug/m3 (1985).

A meaningful comparison C
secondary ambient a ity sfanr.‘érd, since the latter applies to a 24-hour average, whereas the
measured values cbrres ‘to'e- 1-week averaging period. Greater variations were observed in the

maximum weeklyv..ave ge}_ﬁTSP concentrations, but the variations between monitoring locations

were less tha‘""mlgtﬁ be expected with a major particulate emission source in the vicinity. In view of
15 and the anticipated meteorology, it appears that the monitoring stations were
measuring a nearly idmogeneous 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:

236
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Airborne Uranium Concentration (10-5 pCifl)

Mof;itoring

Station 1982 1983 1984 1985
BS1 0.77 2.1 1.03 0.296
BS2 - 042 - - 14 092 0.311
BS3 0.70 25
BS4 0.21 - 0.89
BSS 0.35 0.98
BS6 0.39 1.1
BS7 022 o048

Unlike the measured TSP concentrations, the uranium conténtm the aif _;lome partlculates provides a
ob rved at the east (BS3) and north
;'ons c'\osest to the process area. The
he 'BS2 station was downwind of the
‘but about 350 to 400 meters farther than the
%, “THe northwestern monltormg station (BS7)
._centratsons because it was the monitor farthest

tracer of FMPC operations. The highest levels of urani

(BS1) boundary stations. These were the two monim ing

predominant wind direction anticipated for the
BS1 station from the center of the produc’ao
generally measured the lowest airborne dﬁa,ggum

Dose/Quantity

(D/Q)
(millirem/kg uranium)

Pulmémary Dose  Air Emissions
;g‘gillirem/yr) (kg uranium/yr)

70 358.9 0.0195
25.1 172.8 0.1450

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 emphaéize the
anomalously-high pulmonary dose obtained from the 1983 data. The last column in this table

237
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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 the dispersive characteristics of the
atmosphere, where larger values of D/Q are associated with less dilution 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-‘&é'!-year variation in
meteorology may produce a 10 to 20 percent change in the concentrationsa""t;’a'"

_ mtormg 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 aif momtormg network.

However, the air momtormg data did not mducate this to be the case Wh.._“ the D/Q values from all

3 . Q;de, the 1982, 1984, and 1985 monitoring data suggest an uncertainty
of £100 pergénf ythe inftafation dose. The 1983 data suggest either (1) a possible unaccounted-for

air release o{ A ilum at the facility, (2) a fugitive source of uranium emissions in the production
area, or (3)a pfi ]em associated with the laboratory techniques during this year. It should be
stressed that these are tentative explanations which appear to provide an explanat:on for the
monitoring data.

238
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APPENDIXF

Recent Accidental Release (January 1986

The UFg to UF4 reduction facility is located in the FMPC Pilot Plant near themthwest corner of the
plant site. The facility receives UFg from offsite in large cylinders. The: cylmders are-heated with

steam to convert the UFg to a gas. The gaseous UFg is mixed with dnsassa:lated:ammoma at the head

.........

ofa 20-foot-long reaction vessel. The two vessels, each about 15 mches md{ameter and 20 feet long

one end of the vessel to the

packaged for use at Plant 5.

The major by-products of the reaction include hyd
of hydrogen. The HF is recovered in a com

scrubbing. The recovered HF is sold comr n offsite contractor. The nitrogen and

On January 19, 19
failed. The fail

vessel, result;

K

Ve ll d

ed of a 17.5-¢m crack iocated approximately 39 ¢m from the top of the
arelea “of process gases.

An investigation
board assembled the facts concerning the incident, analyzed the facts, identified the probable cause,

i.‘tpe vessel failure was conducted by a DOE Incident Investigation Board. The

and provided their judgment as to needs for the safe operation of the facility. The findings and
recommendatidns 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
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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 mput rates for UFs and dlsassomated ammonia to the

releases from the site. First, the release was ¥ fiitered and therefore particles would be of a larger
size and mass and would fall out and depoﬁinn the _round more readily. Secondly, UFg reacts in the

moist air forming large, massive particles that alsgiseadily fall out.

The survey team has conservatiwely est;matea the hypothetical dose of a person standing at the

western edge of the site a the d-oud of Branium from this incident passed by. This estimate was

made using a puff model w‘th- eqreiogacal conditions reported at the time (winds from the west
at 10mph) and ICRR:30?
3.73mg/m3 and t 3
which is about_zs,per

the site for 1985

The average uranium concentratlon was estimated as

ass,age about 1.5 minutes. The resulting bone dose was 2.2 millirem,
fthé highest predicted organ dose for all airborne uranium releases from

The predicted condentration of HF was 1.3mg/m3, which is more than one-half of the air
concentration limit suggested by the American Conference of Industrial Hygienists.
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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-contamination

at FMPC and identify the specific pollutants of concern.

Glacial Till (Perched Aquifer) On Site

Most of the data associated with the saturated portion of the glacial tilt Fésilt of recent studies

and sampling. Even so, the data base is minimal. The fo """nq_infbﬁ;iation chronologically

1. The potential for ground-water contamination ._' ré[ ‘as recognized in 1955 and 1961

(Theis, 1955, and Eye, 1961). The 1961 Eye report i mfed é"large sampling program of site

soils, ground water, and surface waters. Samp1es keﬁ';of water from site excavations at this

time showed high concentrations of chloru o 'traies, fluorides, and uranium (all typical site-
related constituents). Table G-1 is rebE

Tabie V! and Figure 4).

frofi-the Eye report as is Figure G-1 (Eye, 1961,

Note on Table G-1 that shallow ground wa er in 1959 at the K-65 ditch contained significant

uranium (167parts per m If?on [ppm-]) and nitrate (1273 ppm). Water obtained from

carried into the ""ater. The high fluoride, nitrate, chloride and uranium levels found

conty, .

in the séepage watécin ditches and excavations also support this conclusion.”

Eye's conduslons 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 investigated 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 '
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TABLE G-1
ANALYSIS OF MISCELLANEOUS WATER SAMPLES
COLLECTED ON FMPC SITE -

Date Sample Location (gg;.—) (pCpI;ﬂ (p;l)Jm)
9/22/60 | Storm sewer line from technical lab | 1,328 e
9/03/60 | Eievated tower trench 66 8.0
9/28/60 | Fire line trench - 5.5
9/28/60 | Fire line trench 1.3
9/30/60 | Ditch N. of Pit #3 1.1
6/24/60 | Puddie north side of Plant #3 415
6/26/60 | MH-123 from Plant #8 2.0
7/17/60 | Overfiow from slop tank Plant8 * 2,500 | 14
7/20/60 | Water into MH-23 280 9.5
7/15/60 | New elevated tower excavatii:’h. 19 15 13
7/18/60 | Retaining wall east of tank faj - 88 | 10000 | 275
6/29/60 | Ground W. of Pit #5 ,__ 5 27 | 48 | 12
7/23/60 | MH east of Plant #6 4 18 10 70
7/18/60 2.2 - 5.4 18.5
8/03/60 ‘ 18 62 8.6 9.9
7/21/60 | Test hole-Ntech. (45} 1 17 2.3 7.5
7126/60 | Waste Jinié froim pilt plant - 340 - 64.5
2/05/60 Wate}mrqg?pad 16 8 45 49
2/05/60 | Witérdrom stepage pad 16 16.5 3.5 6.9
2/18/60 ¥ rairigfediteh by #5 test well 51 1,600 9.8 0.32
4/11/60;+] To storm sewer from tank 293 9,250 85 0.65
6/08/60 | xcavation for Pit #4 14 30 12.4 120
6/28/60 | Water to storm sewer from Plant 8 " 110 83 | 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 7.3 124
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
Date Sample Location NOs cl U
ppm | ppm ppm

2/08/59 | Groundwater in ditch at K-65
2/22/59 | Creek behind Pilot Plant
2/04/59 | Surface water to MH Plant 8
2/04/59 §From pit at RR track

2/19/59 | To storm sewer at General Sump
2/11/59 | Barrel loading pad - B street
2/18/60 | Plant 8 line break at Test Well 1

25.2
56.5

To storm sewer from Tank Farm
4/13/60 sump

7/22/60 | To CB-93 from garden hose -
4/11/59 | Excavation west of Piant 1 :
4722/59 | Creek behind Pilot Plant::

1.55

150 2.8 4.75
- 1.2 2.14
- - 22.3
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** Note: All soil samples K200
3 approximately 1"

9 7 12 ~ in diadeter und
taken from the top
12" of soil.

1800

1 15 21
3 5 & 2 = 3
0 0 0
120 1600 2000 2400 00 3200

Figure From: Report on Ground Water Poliution 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)
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subsequently to Paddy’s Run) is one of the suspected sources 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 high nitrate content. . ." and these levels are ". ..

FMPC indicate that a significant impact has occurred i-n‘the wasté-plt area on the ground water
contained in the till. These wells, installed adja:ent t "Pu_n are part of the proposed RCRA
ground-water monitoring system. Well 12~ prov eg an "upgradlent sampling point for

background water quality.

A comparison of upgradient gr‘ou water iehemistry concentrations (Well 12) to
the ﬁcwngradlent welis (TP-19 TP-21, and TP-22) is

concentrations above background:

included as Table G-2. A total of 32 pa r’ngters were at levels higher than background in the
downgradient wells. Of pamcular note(ns the presence of uranium at concentrations ranging

and chloride in TP-1

An additional:shallow well {TP-20) south of the production area had an above-background

Hon in 1985 of 0.0410 mg/l and a gross beta of 77 pCil.

uranium concemir,

A 1988 ‘udy of infiltration/inflow of the storm sewer system indicated that a substantial
quantity ofgground 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 sewer; yielded uranium

concentrations ranging from 0.08to 4.19mg/l. No analyses were performed for other

parameters.

iy 247



TABLE G-2

CONCENTRATIONS OF CHEMICAL CONSTITUENTS
GREATER THAN BACKGROUND IN WASTE PIT AREA

i ~ (RCRAWELLS ONLY) |
v
Parameter Backgroun TP-19
d MW-12
Chloride (ppm)
Iron (ppm) 18.1 -
Manganese (ppm) 0.216
Phenols (ppm) 0.019 -
Sulfate (ppm) 72 850
Barium (ppm) <0.2 0.363
Caicium (ppm) 154
Chromium (ppm) -
Copper (ppm) -
Magnesium (ppm) -
Nickel (ppm) -
Nitrates (ppm) 0.06
Lead (ppm) -
Phosphorus (ppm) 1.15
Zinc (ppm) -
TDS (ppm) 2,240
COD (ppm) 44
Sp. cond fimh 1,950
TOC (pprit) 6.5
TOXppb) - -
Jarossheta (pcin)_ 1,340
Grossalpha (pCifl) 1,370
Potassit 40 (pCi/l) - - | 15 75
Radium-228 (pCi/l) - - 12 75
Thorium 232 (pCi/l) - - - 88
Cesium 137 (pCi/l) - 22 48 115
Strontium 90 (pCi/l) - - 14 28
Ruthenium 106 (pCi/l) - - 15 80
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TABLE G-2
CONCENTRATIONS OF CHEMICAL CONSTITUENTS
GREATER THAN BACKGROUND IN WASTE PIT AREA
(RCRA WELLS ONLY) :
PAGE TWO )
Background
Parameter MW-12
Neptunium 237 (pCi/l)
Benzene (ppb) : 14.8
Xylene (ppb) 11.8
1,1-dichloroethane (ppb) ND
Methylene chloride
(ppb) ND
Uranium (ppm) 0.0000
~ = Equal to or less than background levél.,.
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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. This 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

losses to the storm sewer have historically exceeded 454 kg per month of uramum

6. A water sample taken by the survey team and ES&H personnel ot water flowing:in the spring
south of the K-65 silos was analyzed for uranium by the BtoaSsay-'.Laboratory at FMPC in

June 1986. The concentration was 1.88 mg/l. Another sample take
.0045 mg/l which is above

A_a spring southwest of

the production area yielded a uranium concentratlo_

background levels.

Sand and Gravel Aguifer On Site

aquifer is not divided off site. The aquvfer

as an entire unit with specific reference to*thsz

today for the older site wélls within thevsand and gravel aquifer. As a resuit, the data base is
“¥h "'1’the giacial till. The following information represents a

Eye give; :-'cJearer understanding of some of the subsequent ground-water problems

encountered at the site.

In January of 196i, Eye observed that there was “. . .definitely some leakage from Pit 3 into
Pit5 test well because the chloride and nitrate content of samples from this well is much
higher than from other wells in the plant." Number5 test well (Well 5) is screened in the
upper sand and gravel aquifer. Number 5 test well ground water exhibited chloride contents

230



459

generally between 500 and 800 mg/l and nitrates generally between 500 and 1200 mg/l. These
values were significantly 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 chioride ranges between 8and 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.

Eye also noted that although pollution entering the upper sand-and-gtavel aquifer 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 ccuhvulated contaminants.

$,.a weltinstalled in the upper
#y-1965. The purpose of this

At the suggestion of the U.S. Geological Survey (USGS), We)
sand-and-gravel aquifer began pumping continuously in }a
pumping was to help contain the ground-water: -cbotam: ',;'_on in the waste pit area.

J&Pit 3 Clear Well but in later years

Discharge of the pumped water was initially dirgcted t0

was directed to Paddy’s Run. Conversation wlth personnel indicated that this practice

continued for approximately 20 years but was si:opjped thhm the last few years.

: _ranged between <0.1 and 6.2 mg/l. Significant

-‘."’500 mg/l, and sulfates of 169 mg/l. In October 1965,

Well 7 contained 1,4 e, 4,800 mg/l of nitrate, and 746 mg/l of sulfate. These
levels exceed present drinking water standards and are far in excess of general background
levels.

A review of‘ _bt]lar:’data from the WTP laboratory indicates that the ground-water

contam‘ihants» in manj of the test and production wells have increased substantually in the

past. summary is mcluded below:

‘e P-1shows a steady increase in chioride to more than 200 mg/l by 1970. These levels slowly

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 chloride 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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e Wells 9 and 8S have also shown significant increases in contaminants since 1965.

o TOAB well has shown substantial increases in groundwater contaminants. An example of

contaminant levels in (mg/) is shown in the foliowing table:

Date Chlqride Nitrate

1/69 8 1.3
a7 614 10.9
4/73 763 2.0
- 475 433 12.7

Radionuclide data were not available in the tabula‘ted data far these wells. However, for

comparison, the 1985 levels in TW-10 for chiorid®s;: apd sulfates were 76, 155.6, and

470 mg/l, respectively, and the uranium concemrat as 13 88 pCi/l. Sulfate, nitrate, gross
alpha, and possibly gross beta levels werg-all above N DWR or National Secondary Drinking

Water Regulations (NSDWR).

ication 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) -

Value* .
Well Number | Screened Zone (Uinmg/) <




. A. Screened above blue clay‘f‘fa

439

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)

PAGETWO

Well Number Screened Zone

MW 18§

MW 19D
Mw 20D
Mw 215
Mw 225

P{Pplwjwi >

upper sand and gravel aqtnfer

B Screened above blue-.g;lay tayer in ;‘lower part of
upper sand and grave'l mfer e

Background rang‘es; om '&0001 mg/l to 0.0027 mg/l
Average value of 0:6(88 mo#t was used for statistical

G-12
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onaniue ciTTRIT ION BETRTES
©.00: ©0.009 m¢ /)

‘Wantyy CONCEYTRAT 10N 81 TWRER
444040 250 ag /1

SIMELE BELL LOCATON

4

© FROBLCTION WELL LOCAT O APPROXIMATE EXTENT
o biiem hammammamt Sots &% ¢ S OF ABOVE -BACKGROUND

URANIUM CONCENTRATIONS
S UMPER FORTION OF SAND AND SRAVLL ADUWER
ABOVE *uut CLaT® Laten

Figure From: Groundwater Study Task C Report, Dames & Moore, 1985

APPROXIMATE EXTENT OF ABOVE-BACKGROUND FIGURE G-2
URANIUM CONCENTRATIONS
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TABLE G-4

POSSIBLY ELEVATED CONSTITUENTS IN SAND AND GRAVEL WELLS
(All Results in ppm Except As Noted)

Chloride
iron 61.8

Manganese -

Phenols ' -

Sulfate -

Calcium -

Fluoride -

Nitrates -
TDS -
cod 84
pH-lab (1) (2) -
Conductivity (1)(3)
TOC (1)

(1) Average of {0\ m_n?"}é‘ﬁre gn'ts
(2) Standard pH uhits: o
(3) Units in pmhos/c
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METALS DETECTED IN 7 OR FEWER SAND AND GRAVEL WELLS

TABLE G-5

4

e

9

Cadmium

) Weil Number

14D

Chromium (Total)

Copper

Cyanide

Lead

Nickel

Zinc

1.

G-15

2

7
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AHF
AMAD
ANL
ANH;
_ALARA

BaCl
BaCO3

CERCLA

CaCO4
c8
CFS
cl-
Cly
CFR
CN
Cols
Cond
Cr
Cu

DO
DOE

EP Toxicity - Extraction Procedure Toxicity

ES&H

F-

HEPA .~

HF
HNO;
HSL

KCl
Kg
Km
KOH

|

Lb

LLW
LLWPSS

FeedMatena)s Production Center

- Anhydrous Hydrogen Fluoride
- Activity Mean Aerodynamic Diameter
- Argonne National Laboratory )
- Anhydrous Ammonia

- AslowAs Reasonably Achievable

-Barium Chloride
- Barium Carbonate

- Comprehensive Environmental Response, Compensation, and Liability Act

- Calcium Carbonate

- Catch Basin

- Cubic Feet per Second

- Chloride

-Chlorine

- Code of Federal Regulations
- Cyanide

- Colonies

- Conductivity

- Chrome

- Copper ' . Lol

- Dissolved Oxygen
- Department of Energy

- Environmental Safety and Health

- Fluoride
- Fluorine

-Fed’eral .écnlutlesCompllance Agreement

- Hydrogen Fluoride
- Nitric Acid
- Hazardous Substance Lnst‘

- Potassium Chloride

- Kilogram

- Kilometer

- Potassium Hydroxide

- Liter

- Pounds

- Low Level Waste (Radioactive)

- Low Level Waste Packaging and Shipping System

H-1
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m
MCL
mgd
Mng
mg
MH

. mi

MMCs
umhos
MSDS

NacCl
NEC
NESHAPS
NH3

Ni

NLO
NO;3-N
NO,
NPDES
NPDWS
NSDWS
NTS
NTU

0&G
ORNL
ORO

PCB
pCi
POWS
ppb

FI/FS

S&A
50,
SOPs
SWMU
su

T172
T8P
TCE
TCH
TCLP
TLD
TOAB

ppm - Pam per Mllhon o

e Uit of Radlatnon Dose

- -Resource Conservation and Recoveyy A
" :. -Roentgen Equivalent Matj::

"~ - Remedial lnvesugatloaneas'bnhty Study.,_.

- Meter

- Maximum Contaminant Level

- Million Gallons per Day

- Magnesium Fluoride

- Milligram

- Manhole- - e

- Miliiliter

- Maintenance Management Control System
- Micro mhos

- Material Safety Data Sheet

- Sodium Chloride
- National Electric Coil

- National Emissions Standards for Hazardous Air Pollutants

- Ammonia

- Nickel

- National Lead of Ohio

- Nitrate Nitrogen

- Nitrogen Oxides

- National Pollutant Discharge Elimination System
- National Primary Drinking Water Standards

- National Secondary Drinking Water Standards B -

- Nevada Test Site .
- Nephelometric Turbidity Unit

- Oil and Grease o
- Oak Ridge National Laboratory
- Oak Ridge Operatlons fotce

- Polychlormated Blphenyts Lo
- picoCuries. L

- Primary. Dnrﬂ(mgWater Standards

- Parﬁper Bﬁlluon

- Sampling and Analysns
- Sulfur Dioxide

- Standard Operating Procedu res
- Solid Waste Management Units
- Standard Units

- Half Life

- Tributyl Phosphate

-1,1,1 Trichlorethane

- The Old Cone House

- Toxic Constituents Leach Procedure
- Thermoluminescent Dosimeter

- The Old Administration Building

s
Y

1SN
l
w
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- B

TP - Test Pit
TSD - Treatment, Storage, and Disposal
TSS - Total Suspended Solids
vyr - Metric Ton/Year (1000 kg/year)

T OUFy -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
WTP - Wastewater Treatment Plant

H-3
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(81}
o)

261




APPENDIX |
BIBLIOGRAPHY




BIBLIOGRAPHY

Author

Brown, B. P.

‘Subject

Technical Safety Appraisal of the Feed Materials
Production Center, Fernald, Ohio

March 7, 1986

Camargo Associates,
LTD.

K-65 Silos Study & Evaluation for NLO, Inc.

November 7, 1985

Carr, D. J. and S. A.Castle ] FMPC Oil and Hazardous Substances Spill April 1985
Prevention Control and Countermeasure Plan .
NLO 485
NLCO-ilil Internal Special Revision 2 S
Dames & Moore Groundwater Study Task B Work Plan -quber~}9§5(b;“;_..
DuPont Comments on Proposed New Tank Farm NLO ;‘i,ully_.‘ﬁ;;.] 985
Fernaid, Ohio B SR
DOE Task Force (ORO) The Report of the Joint Taglg_Foiqé,pn'u}'éhidM - | september 17, 1985
Recycle Materials Processin‘g"(DOE/OR-SSS) et
DOE Office of Assistant Procedures for Conductmg Techmca( Safety January 3, 1986;.‘
Secretary ES&H Appraisals : _ . : O
DOE Office of Assistant Perfarmance ObjeCtQVQS éqq Criteria for Februéry 198&
Secretary ES&H | Technical Safety Appra‘isali
DOE/ORO 'Envnronmenta} {mpact Assessment December 1977
EG&G Energy . -~ lan Aenel Radlologucal Survey of the. Feed Octqber 1985
Measurements 1 Materials Production Center andSurround»ng (Survey: April 1985)
e e Area (EGG-10282-1084) .. 2
EG&I} Energy - | An Aerial RaduologfcalSurveyoithe Area June 1979
Measurements Surrounding the Féeds M’ateriais Productlon Surveys 8/76, 5-6/77)
E g Center ) ,:_.:.nf,.__\ “-:'f-.?, N
EG&G -~ Full Color Aerial thoo{Sute April 12, 1985

Environmental Systems
Corp.

Re: Subcgntqu.No. S-1173 (Requirements for
meteorologitat data computer equipment)

March 21, 1986

EPA (U.S. Environmental | Method 352.1 Nitrogen, Nitrate 1971
Protection Agency)

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 11978

263




R axd
BIBLIOGRAPHY 49 9
PAGE TWO
Subject Date

Author

EPA

Bl TN S d

Studies (WMCO: PRP: 86-140) A"‘;_:'{;‘ --._v_:.'._‘ -

Method 249.1 Nickel 1978 .~
EPA Method 150.1 pH 1978
EPA Method 340.1 Fluoride, Total 1978
EPA Environmental Radiation Data, January - March | 1985
1985. U.S. Environmental Protection Agency.
520/5-85-030. Washington, D.C.
EPA, Region V EPA Review of Environmental Impacts of Present | Undated (C1 rea early
and Former Activities of DOE FMPC 1985f. .. .-
EPA, Region V USEPA-DOE Draft Compliance Agreement FMPC:. -Eep_ruary_‘rli,' 1986
Fleming, D List of buildings that are expected to contam ‘Taprit 29, 1988
asbestos R L RS
Futral, S. F. Waste Stream Characterizatjon ahd Treatment . | May 1, 1986

Gilbert, F. C., Security
and Quality Defense

DOE Memorandum to, DeputyAssustant
Secretary for Defense Programs {DP-2), “Review

March 5, 1985,

Gilbert, F. C, R: S Sc.ﬁt't
and R. E Yodet‘ L

Environmental Compliance Review.by the

Defense Programs Office of Secunty and Quahty

Assessments, April 1,7-18 1985

Programs (DP-4) of Health Physics Ptact»ces of the Feed Materials
Production Center*" ™. *. chwniy 7
Gilbert, . C. . -{Report of Health Physuts Review at Feed Kpril 26, 1985
“,«.| Materials Production Center, March 6-8, 1985 S i
'Féed Matenals Production Center (FMPC) : May22, 1985

Hartspek

Geologic Cons'defatlons of Waste Control at the
FMPC L it

February 15, 1960

Hilltop Research, Inc.

Bactenqlog»cal Exammabon of Water

January 29, 1986

Klein, f. J.

the Oil Burner and the Incinerator

Jebens, F.T. List of Demo Pro;ects that involved Asbestos May 1, 1986
Since 198015 '

Jones, D. L. Procedure No. 1.12 - Control of Polychlorinated | April 9, 1985
Biphenyls (PCBs)
Uranium Faliout Study.in Adjacent Vicinity of July 12, 1963

264




2

BIBLIOGRAPHY
PAGE THREE

4359

_ Author

"| Lockwood Greene

Engineers, inc.

Subject

Environmental Health & Safety Conceptual
Design Report - Third Draft

~ | March-6; 1986. -

Date

Martin Marietta Energy
Systems, inc.

Material Characterization Support Low-Level
Waste Processing and Shipping Systems
(K/PS-1191)

Aprii 7, 1986

Martin Marietta Energy
Systems, Inc.

Characterization of Feed, Product Materials, and
Stack Gases from Two Box Furnace Burns
K/PS-1200

May 23,1986 _ -

e,

Martin Marietta Energy
Systems, Inc.

Characterization of Feed, Product Materials, and
Stack Gases from Two Kiln Burns.

May 15;.1986 -

-[Ottover &; 1985

Neblett, F. W. Estimate for Historical Releases - Graphnte :
Burner and QOil Burner - RS
NLO Feed Materials Production Centér "-l:;é.s{ Aiigust 1984
Environmental Monitoring. Annuai Repart for
1983 (NLCO-2018) . . T Ll
NLO Feed Materials Productien Center .- July 15,1985 -
Environmental Momtormg Annual Report for S
1984 (NLCO-2028) . . Tl
NLO | RCRA Part A & B Permit Appllcatlons ‘November 11,1985
- Feed Materials. Productlon Center, Fernald, Ohio
NLO 1 rmplementatlon Pfan for DOE Order 5820 2 Aug&g,s'i?ié'&l
FMPC e
NLO -0 Feed Materials Production: CEnter ’ April 1, 1982
DSETR -] Environmental qutanng Annual Report f6r
oy 1980 SN
NLO ™ Feed Matefials Productnon Center May 1, 1980
. Envnronman’cal Monxturmg ‘Annual Report for
1979 "3 s
NLO Techniquejgyggi‘ff‘to Produce Tonnage Quantities | April 1979
of Uranium Alloys at the DOE's Feed Materials
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