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All changes made in the text of this volume, The RI/FS
Work Plan and those indicated in the accompaning Change
Pages to Volume II, the Sampling Plan, Volume III, the
Community Relations Plan, and Volume V, the Quality

- -Assurance Project-Plan -are indicated in the following —~ ~

manner;

All original text marked for removal from the text is
indicated by stikeover, in.the format of; __

Whén AvA11ABIEL 1f dfgdniéd ddd/df défdld 4Fé foddd 1A S1gA1f1é4ns
Conéénttdtidnd 1h LRédé SAdpléd] gfddnd VALt 44dhpldd fhdch dhy AédfBy

dovngiddiddt #elld #111 4148 Bé ARAlpiéd fof fHé étpdddéd étpdndéd HIL

for the. Work Plan Volume, and the format of;

"Because-wranium-and-other-radionuctides -are -krown
te--cccur --on—gsite,~-the--follewing--are--petentiat
radiretrogicalt-parameters--teo-be--anatkyzed-4n-prant
and-animat-tisswess"

for the Change pages to Volumes IT, IITI and V.

All text to be inserted into the original text is
displayed in bolded and underlined characters, so that
any changes are immediately visible.

Once final appoval of these volumes is obtained the
strikeover text will be removed, and the bold and’
underlining will be removed from the text, leaving only
the required text in place.

For clarity, revised figures and tables do not use this
format, having been replaced with revised figures or
tables.
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1.0

‘ INTRODUCTION
1.1 FEED MATERIALS PRODUCTION CENTER (FMPC) PROJECT SETTING

The FMPC is located on a 1050-acre site in a rural agricultural
area about 20 miles northwest of downtown Cincinnati, Ohio in

. _ .. _portions. of ‘Hamilton-County and-southern Butler County (Figure

l.1). The villages of Fernald, Ross, and Shandon are within a
few miles of the site. The production facilities are oriented in
a north/south direction and occupy about 136 acres in roughly the

center of the site. Topographically,the facilities rest. on a . .. ...

i ““—relatlvely Tevel plain at about 580 feet above sea level. The
main drainage channel for the western portion of the site is
Paddy's Run, a tributary of the Great Miami River. Paddy's Run
originates just north of the FMPC and flows south, and for a part
of the year it is a dry stream bed with occasional flows.
Drainage from the eastern portion of the site is to the Greater

. Miami River which is about three-quarters of a mile to the east.
Vegetative cover of the site area includes deciduous forests,
grasslands and cropland. Surrounding land use includes several
residence and small industries, however, the major economic
activities in the area are farming and dairy operations. Major
farm crops include sweet corn, field corn, soybeans, wheat, and
garden produce sold at local and nearby urban markets.

1.2 FMPC OPERATIONS

. The Feed Materials Production Center (FMPC) is a government-
owned, contract-operated federal facility for the production
of pure uranium metals for the United States Department of Energy
(DOE). The principal current operations consist of metal
fabrication and the processing of accumulated plant residues and
miscellaneous feed materials obtained from other DOE sites. A
small amount of thorium proce551ng has also been conducted in the
past.

As a result of the activities conducted at the facility, both
radioactive and non-radioactive wastes are generated. Up to 1984
disposal of solids and slurried wastes at the FMPC occurred in
on-site pits and silos. Currently, wastes are drummed and stored
for offsite disposal. 1In addition, thorium is stored on site.

Liquid effluent and airborne discharges are generated as a result
of plant operations. Slightly radioactive particulates generated
by manufacturing processes at the FMPC are ventilated through
highly efficient bag-type dust collectors. General operations,
however, including collector failures, have resulted in releases
of uranium to the atmosphere since 1952. Liquid effluent from
the production process is sent to a general plant sump for

' 1-1 '
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treatment prior to release to the Great Miami River. Untreated
stormwater run-off from the process areas is also routinely
discharged to the Great Miami River and excess storm flows are
periodically discharged to Paddy's Run Creek. Due to the porous

‘nature of the underlying sand and gravel aquifer, there is a

potential for uranium to migrate into the groundwater. The
above-background levels of uranium detected in three off 51te

“"wells may be attributed to this.—~ ~ — - e e

1.3 FEDERAL FACILITY COMPLIANCE AGREEMENT (FFCA) AND RI/FS

On_March 9, 1985, EPA issued a Notice of Noncompliance letter to
DOE identifying the Agency's major concerns over potential
environmental impacts associated with the FMPC's past and present
operations. Between April, 1985, and July, 1986, conferences
were held between the DOE and EPA representatives to discuss the
issues and what steps DOE proposed to take to achieve and

maintain compliance.

On July 18, 1986, a Federal Facility Compliance Agreement (FFCA)
was jointly signed by DOE and EPA pertaining to environmental
impacts associated with the FMPC. . The FFCA was entered into
pursuant to Executive Order 12088 (42CFR 47707) to ensure
compliance with existing environmental statutes and implementing
regulations. In particular, the FFCA is intended to ensure that
environmental impacts associated with past and present activities
at the FMPC is thoroughly and adequately investigated so that
appropriate remedial response actions can be formulated,
assessed, and implemented. Therefore, a sitewide RI/FS will be
conducted pursuant to Section 106 of CERCLA and in conformance
with the EPA "Guidance on Remedial Investigations Under CERCLA"
and the EPA "Guidance on Feasibility Studies Under CERCLA". The
RI/FS also will be consistent with the guidelines and criteria
and considerations set forth in the National Contingency Plan (40
CFR 300), and the Superfund Amendment Reauthorization Act of 1986
{SARA).

Within the CERCLA framework, the purpose of the RI is to
determine the nature and extent of any release, or threat
thereof, of hazardous or radioactive substances, pollutants, or
contaminants, and to gather all necessary data to support the FS.
The work plan for the RI at the FMPC has been prepared to satisfy
the following specific objectives:

o Identify and characterize the sources of radiological
and chemical contamination;

o] Determine the nature and extent of radiological and
chemical contaminants or pollutants ¢gppddadg in air,
soils, sediments, surface water, and groundwater media,
and characterize their occurrence in aquatic and
terrestrial organisms both on and off site;
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o Identify the pathways and mechanisms for radiological
and chemical constituent migration, and conduct public
health risk assessments and environmental
impact studies;

o] Develop, validate, and apply various site models in
order to augment the current understanding of the site

without remedial actions in lieu of future
observations; and

_ 0 _ Provide_necessary jnfdrma;ign for the identification,
evaluation, and selection of the most environmentally
and economically acceptable alternatives in the FS.

1.4 RI/FS WORK PLAN

In preparing the RI/FS work plan, existing information has been
utilized in a preinvestigation analysis to focus the anticipated
remedial action alternatives, outstanding information needs and
the RI requirements. A preliminary analysis has been conducted
and is reflected herein. Care was also taken to avoid redundancy
with both the existing data base and investigations planned as
part of other ongoing projects at the FMPC. Some modifications
to the workplan will likely be required, however, as the
evaluation of the existing data proceeds and new data are
collected.

The purpose of the FS is to develop, evaluate and recommend
remedial action alternative(s), to the EPA in order to protect
public health and welfare, and the environment from releases or
threatened releases of hazardous or radioactive substances,
pollutants, or contaminants at or from the FMPC if the public or
the environment is at risk. 1In accordance with the FFCA, a more
- detailed workplan for the conduct of the FS at the FMPC will be
developed based on the progressive findings of the RI. The FS

workplan submitted herein is limited, therefore, to a description

of the general approach that will be utilized to satisfy the
nine-task FS described in the FFCA.

The work plan for the sitewide RI/FS at the FMPC will be
comprised of separate work plans for the RI and the FS. This is
necessary because only the RI work plan can be developed in
sufficient detail at this time to serve as a guidance document of
work to be performed among involved agencies and support
contractors. A similar FS workplan is premature since the
progressive findings of the RI are critical to the development of
a detailed FS approach. ‘

The Volume I work plan is comprised of five principal elements in
addition to the introductory material of Section 1.0. In Section
2.0 (Problem Definition), the problems of the FMPC that are
important to the sitewide RI/FS are defined. The various

4 11
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components of the FMPC and their relationship to both the FFCA
requirements and CERCLA guidelines are given a common basis that
‘ carries through subsequent sections of the work plan. Section
3.0 (Preliminary Evaluation) is also a background section, and
has been prepared to establish an investigative framework for the
RI/FS. This section relates the proposed RI activities to
information needs identified through a consideration of potentlal

remedial actions.

The proposed scope of work for the RI is the subject of Section
4.0, "Technical Approach: Remedial Investigation”. The format of
Section_ 4.0 has been _developed to coincide with the eight tasks
specified in the Scope of Work for a Remedial Investigation: Feed
Materials Production Center, which was included as Attachment A
to the FFCA. These tasks include:

o Task 1 Description of Current Situation
(o} Task 2 Work Plan Requirements

o Task 3 Site Investigation

o} Task 4 Site Investigation Analysis

o Task 5 Laboratory and Bench-Scale Studies
o Task 6 Reports

o) Task 7 Additional Requirements

o Task 8 Community Relations Support

The information presented in Section 4.0 is an initial effort at
characterizing the full scope of field and analytical

. investigations to be performed. Additional details on specific
methods and controls will be provided in the Detailed Work Plan
for the Remedial Investigation of the FMPC.

A similar approach is followed for the FS in Section 5.0
(Technical Approach: Feasibility Study). 1In this case, the
scope of work is developed in accordance with the nine tasks
specified in the Scope of Work for a Feasibility Study: Feed
Materials Production Center, as attached to the FFCA:. These
tasks include:

Task 9 "Description of Current Situation
Task 10 Work Plan
Task 11 Development of Alternatives
Task 12 Initial Screening of Alternatives
Task 13 Detailed Analysis of Alternatives
Task 14 Evaluation and Selection of Preferred
Alternatives ‘ '
o Task 15 Draft Feasibility Study Report
o Task 16 Final Feasibility Study Report
o Task 17 Additional Requirements
The Management Plan to be utilized in the performance of the
RI/FS is described in Section 6.0. Included in Section 6.0 are
the project organization, project controls, schedules and
deliverables.

0O0000O0
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2.0 PROBLEM DEFINITION 3 6 1

2.1 SITE BACKGROUND
The FMPC began operations at the Fernald Site in the early 1950's, when the

United States Atomic Energy Commission (AEC) completed a long~term plan to

establish an in-house integrated production complex for processing uranium and
its compounds from natural uranium ore concentrates. Uranium ore concentrates

and recycle mater1als are converted to elther uranlum ox1des or uranlum 1ngots

and billets for machining or extrusion into tubular form for production
reactor fuel cores and target fuel element fabrication. The entire site was

operational by the end of 1954.

In 1951, NLO, Inc. (formerly National Lead Company of Ohio), a subsidiary of
NL Industries (formerly the National Lead Company), New York, entered into
contract with the Department of Energy (formerly the Atomic Energy
Commission) as operator of the FMPC. NLO, Inc. continued as the FMPC contract
operator until January 1, 1986, when the Westinghouse Materials Company of
Ohio (WMCO), a wholly owned subsidiary of the Westinghouse Electric

. . Corporation, began contract responsibilities for management of the site

operations and facilities for the next five years.

2.1.1 Description of the FMPC

The principle product from FMPC operations is uranium metal in various
physical forms having several standard isotopic assays and purity controlled
at a high level. The isotopic values range up to 1.25% Uranium-235 by weight
percent of the total uranium content of the material. Most of the production
stream metal is cast into ingots for extrusion into tubes at the DOE extrusion
btegs facilities located at Reactive Metals, Incorporated (RMI), Ashtabula,
Ohio. Some of the extrusions are returned to the FMPC where tube blanks
undergo heat treating and fabrication into target element cores for DOE
reactors. Other extruded material is further processed into fuel billets via
an upset forge operation at RMI and is not returned to the FMPC. Both fuel
cores and target elements are used in government reactors for the generation

of electricity and the production of plutonium.

® 17
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A wide variety of chemical and metallurgical processes are utilized at the
‘ . FMPC to produce uranium metals. Large-scale chemical operations consist of
processing enriched uranium scrap residues to produce a uranyl nitrate (UNH)
feed solution. Purified UNH solution is concentrated and then denitrated to
uranium trioxide (U0O3). UO3 is converted to uranium tetrafluoride (UF4) for

reduction to metal. Scrap materials generated in FMPC operations and those

received from offsite are recycled for reentry into the production process.

In 1961, the FMPC began receipt of recycle feed materials from other DOE
facilities. Being recycle materials, these feed streams to the FMPC processes
contained minute quantities transuranic and fission products. Acceptance
criteria for transuranics and fission products for'receipt and shipment of

feed materials and product have been estabished by DOE for the FMPC.
The acceptance criteria is as follows:

1. The total transuranic alpha activity shall not exceed 0.1%Z of the uranium
alpha activity. It is further specified that alpha activity for plutonium
‘ . shall not exceed 1360 dpm per gram uranium (10 ppb Pu as Pu-239).

2. Total measured beta activity for fission products per gram uranium shall

not exceed twice the maximum beta activity of aged natural uranium.

3. Total measured gamma activity for radiological impurities (transuranic and
fission products) per gram uranium shall not exceed twice the measured gamma

activity of aged natural uranium.

The FMPC has been the DOE repository for thorium since 1975. Thorium was
received from 1954 to 1975 for reprocessing into various forms. Since 1975
the FMPC has received, assayed, and stored/maintained quantities of thorium

bearing materials for potential use in future DOE programs.

Materials exceeding these levels have been handled on a limited basis at the
FMPC. Special processing, handling and health and safety requirements are

invoked at the FMPC for the processing materials exceeding the maximum target

-COM000003 2-2



levels. A program was recently completed at the FMPC involving the

processing plutonium out of specification (POOS) feed materials.

Plutonium Qut of Specification (P0OS)

A concentration of approximately 20 parts per billion (ppb) for plutonium and

neptunium per gram of uranium has been considered as a target for maximum
transuranic (TRU) content in materials handled at the FMPC. A plutonium

concentration of 10 ppb has been set as the level at or below which the FMPC

takes no additional precautions regarding worker protectlon beyond that

required for virgin uranium.

Of the recycled feed materials which have been received at the FMPC, more than
half of the plutonium was contained in approximately four percent of the
received recycled materials. Since plutonium is the controlling radionuclide
in the material, a program for sampling and analysis of feed materials for

plutonium was instituted in order to identify and quantify POOS at the FMPC.

Materials classified are having PQOS were repackaged and stored in special
areas in order to provide sufficient radiation protection for workers and the
environment. Special precautions were taken to control worker exposures
during sampling and repackaging. In addition, plutonium—~free uranium was
mixed with the POOS in order to reduce the plutonium concentration to allow
for more efficient implementation of operational radiation protection

activities.

A site map showing FMPC buildings aﬂd process areas has been provided for
reference purposes in Figure 2.l. Six production units are involved in _
chemical operations. Chemical processing begins at the Sampling Plant (Plant
1) where depleted, normal and enriched ‘uranium materials are received,
sampled, stored and shipped. The Sampling Plant is responsible for
accountability and control of fissionable materials processed at the FMPC.
The Refinery (Plants 2 and 3) digests enriched uranium residues, concentrates
pure uranium solution and recovers uranium from waste solutions. The Green
Salt Plant's (Plant 4) primary function is processing uranium trioxide to
uranium tetrafluoride (green salt). The principle capabilities of the Pilot
Plant are the reduction of uranium hexafluoride to uranium tetraflouride and

19
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the purification and conversion of thorium nitrate solution to various
thorium compounds. The Scrap Recovery Plant (Plant 8) process primarily
involves upgrading enriched uranium recycle materials to produce feed

materials for processing in the Refinery Plant.

Metal productioﬁwénd fabriéa&ibﬂ is carried out in three plants: the Metal
Production Plant (Plant 5), the Special Products Plant (Plant 9) and the
Metals Fabrication Plant (Plant 6). Metal prqcessing stepsnbggiprwigh the
recycle metal into large diameter ingots and the Metal Fabrication Plant
treats the ingots for extrusion. Core Blanks from extruded tubes undergo heat
treating and final machining operations to produce target element cores.
Extruded billets are coextruded to produce nuclear reactor fuel coreé. During
the period 1954 through 1975, thorium operations were performed in the Metals
Fabrication Plant, Recovery Plant, Special Products Plant and the Pilot Plant
at the FMPC. The FMPC serves as the thorium repository for the DOE,

maintaining long-term storage facilities for a variety of thorium materials.

2.1.2 Environmental Setting

The FMPC is located on a relatively level terrace approximately 580 feet above
sea level. The regional climate 1is continéntal with temperatures ranging from
an average 29;0 in January to 75.5 in July. Average annual precipitation is
about 38 inches per year. Prevailing winds are from the south-southwest and
the southwest, The FMPC lies within the New Madrid Seismic Zone. This
seismic zone has been the site of some of the largest historical earthquakes
in the continental United States (U.S. Geological Survey, 1985). The FMPC
falls within zone 2 of the seismic risk area of the U.S. which corresponds to
an area which could receive moderate damage from earth- quake activities (U.é.

Bureau of Reclamation, 1973).

2.1.2.1 Soils .

Soils in the region were formed in parent materials that were deposited by the
action of glaciers, and consisting primarily of glacial till. Soils are
generally deep and well drained loams and silt loams making them highly

productive for agricultural activities.

21
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U.S. Soil Conversation Service soil surveys are available for both Butler and
Hamilton counties. These documents contain the most complete descriptions of
local soils and will be used for the RI/FS as required. See Figure 2.4 Soils

Associations Occurring on the FMPC (Current Situation volume).

‘E.i:i:fW”Sd;f;Eéa;nard;bu;drﬂgféf-ﬁ;sfbiquw

Natural drainage the FMPC is to Paddy's Run, a tributary of The Great Miami
River. Paddy's Run originates just north of the FMPC and flows south to the
‘river on the west side of the FMPC. The major Aqdifer in tﬂéﬁéééign is-ﬁ
permeable glacial outwash deposit which occupies the New Haven Trough. This
aquifer yields large quantities of water for domestic, municipal, and

industrial uses throughout the region.

Bedrock underlying the FMPC consists of a flat lying shale with interbedded
limestone layers. The bedrocks surface slopes generally to the northwest and
forms the floors and walls of the New Haven Trough. Water levels in sand and

gravel aquifers are approximately 60 to 90 feet below the land surface.

© 2.1.2.3 Ecology

The FMPC is in the transition zone between the beech forests to the north and
the mixed broadleaf forests of the southern Appalachians. Vegetation outside
the fenced, production area includes mowed pastures, brushy fields, and
transition zones to second growth deciduous forests. Within the waste storage
" area, vegetation is primarily introduced grasses on the covered waste pits and

scattered shrubs along small drainages.

2.1.2.4 Land Use and Population

The FMPC is located in Hamilton and Butler Counties. This area is
characterized by residential, commercial, and light industrial development
along the Great ‘Miami River and highway corridors. Areas immediately
surrounding the FMPC are primarily rural in nature, characterized by a
predominance of agriculture, with some light industry and scattered

residences.
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2.1.3 Identified Substance Release Problems 3811

2.1.3.1 Uranium Emission

On December 7, 1984, NLO, Inc., the contract manager for the FMPC, reported to
the Department Energy's Oak Ridge Operatlon Offxce (DOE/ORO) that there had _

" been an excessive and unantlcxpated amount of uranium emissions to the air.
The loss occurred from Plant 9 operations from approximately mid-September to

December 6, 1984. The loss totaled 123.9 kilograms (kg) of slightly enriched

“uranium. The excessive emissions caused no discernible impacts off-site; an

intensive in-vivo whole body count of Plant 9 workers indicated no significant
incorporation of uranium in the lungs. The DOE/ORO made reports to the
National Response Center and several State of Ohio health and environmental

protection agencies, pursuant to the provisions of CERCLA.

From analysis of available rélease data and air monitoring data, airborne
uranium concentrations appear to have been less than the maximum permitted in
DOE standards and guidelines for release to unrestricted areas. However,
airborne uranium emissions tb the environment since 1952 total 96,036 kg. Of
this amount, 96 percent was released prior to 1970, when more efficient

control measures were initiated.

2.1.3.2 Above Background Concentrations Uranium in Off-site Wells

Laboratory analysis of FMPC samples (collected since 1981) have demonstrated

that the maximum uranium concentration in the water of three offsite wells is

‘above background but below DOE guidelines for water released to unrestricted

areas (6 x 10 | uCi/ml or 600 pCi/l1 from DOE 5480.1 chg. 2, Attachment XI-1,
Table II, Column 2, 4-29-81). Although the measured concentrations are above
background concentrations, they occur in non-drinking water wells. None of
these wells are currently used as potable water supplies. Two of the wells

are used in industrial procedsses only, and the fWfid third, discontinued for

potable use in 1985, is used for sampling purposes only.

Historical use of these wells for drinking water purposes have been

examined. One well was used to supply drinking water. It is unclear as to
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the use of the remaining two wells prior to 1984. For additional information,

' please see the IT report provided to USEPA and OEPA and discussed on August 4,

1987. This matter continues under investigation.

2.1.3.3 Current Environmental Concerns

Sources of current environmental concerns include continued uranium

particulate releases and effluent discharges. Storm water runoff flowing into
the storm sewer ditch from the production area, and water runoff flowing into

Paddy's Run from the waste pit storage area may be continuing sources of

uranium contamination to surface and groundwaters.

The six waste pits and other types of waste storage areas remain as possible
continuous sources of radiological and chemical contaminants to ground
water. This results from the potential for leachate production and
leakaage. Section 2.2 provides a more detailed account of the potential

sources contaminant release.

2.1.3.4 Measured Radionuclides in Soils

. Various studies of radioactive materials in surface soils surrounding the FMPC

have indicated localized areas of above normal uranium concentrations in
soils. The data collected in site studies suggests that contamination by
uranium off-site appears to be through air pathways. Past data shows ranges
in soil concentrations ranging from naturally occuring levels off-site, up to

65 pCi/g in FMPC production areas.

2.1.4 Sources, Pathways, and Receptors

Each element of the FMPC and surrounding environs requiring investigation in
the RI/FS has been designated as either a potential source of environmental
contamination, an environmental pathway of contaminant migration, or a
poténtial contaminant receptor. This source-pathway-receptor framework brings
all study elements into the context of a CERCLA investigation and the risk

assessment phase of the work as summarized in Figures 2.2 and 2.3.

@ 24
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The relationship between sources and on-site and off-site pathways is
illustrated in Figure 2.2. The blackened dots shown on the left-hand side of
the figure indicate which sources may contribute radioactive or chemical
constituents to the environmental media or production facility units .
identified in the middle column. The latter elements which_represent-the - - — — — —-
initial on-site contaminant receptors, also serve as the physical pathways by
which contaminants can potentially be released to off-site environments. The
entries on the right.indicate the specific pathways that potentially link on-

site contamination to off-site environmental receptors.

The off-site environmental receptors can serve as pathways to the point of
exposure for human receptors. The specific pathways that are related to each
- of the public exposure pathways are illustrated in Figure 2.3. For example,
contaminants entering Paddy's Run or the Great Miami River could reach a human
receptor via direct contact or digestion contaminated surface water or

sediments.

In the following sections, each entry in Figures 2.2 and 2.3 isfdeSCtibed in
terms terms its importance to the proposed RI/FS. This exercise will serve to
define the FMPC data needs in direct relation to the preliminary evaluation
described in Section 3.0, and hence to the technical basis for the proposed

scope of the RI/FS presented in Sections 4.0 and 5.0.

2.2 POTENTIAL SOURCES OF ENVIRONMENTAL CONTAMINATION: WASTE STORAGE AND
ADJACENT AREAS

2.2.1 Waste Pits

The six waste pits located in a controlled, fenced area west of the production
facility represent the principal waste storage units at the FMPC (Figure

2.4). Waste Pit 1, constructed in 1952, was excavated into an existing clay

lens and lined with clay. For less than one year, it was used as a clearwell

for liquid waste after Pit 2 was constructed. This effluent from Pit 1 was

pumped and discharged into the Great Miami River and infrequently to

Paddy's Run. Pit 1 was closed, backfilled, and covered with clean dirt in
1959. 1Y %dé ¢Ldééd Ih 1939 PALULILIEd] 4Ad £ovéréd #ifh £1é4d F111 diféd

Waste Pit 2 was operated from 1957 through 1964, and was constructed with a
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compacted clay liner. The closed pit has been covered with clean fill. Waste
Pit 3, constructed into a clay lens with clay-lined walls, operated as a
settling basin for liquid wastes between 1959 and 1968. The pit also received
dry wastes between 1975 and 1977, at which time it was closed with a clean

fill cover. Waste Pit 4, constructed in a manner similar to Waste Pit 3,

operété& from 1960 through May, 1986; Pit 4 was recently covered with clean
fill and will be closed in compliance with RCRA. Waste Pit 5 received a
variety liquid waste slurries from 1968 to 1983. It is presently being used
for pH wastewater treatment. Pit 5 is lined with a 60-mil thick membrane
liner. Waste Pit 6 was constructed in 1979 using a synthetic liﬁer similar to
Pit 5, and operated until 1985. The capacity of Pit 6 has not been reached;

however, the pit is inactive.

Pit No. 5, which was placed in service in 1968, was designed and operated
until 1983 as a surface impoundment receiving high solids bearing (slurried)
waste streams and supernatant from the general sump wastewater treatment
system. The high solids bearing waste directed to Pit No. 5 were primarily
waste materials generated from FMPC refinery operations (neutralized
raffinates). Settleable solids were removed from these waste streams in BLAAf

Pit 5 by ¢14¢1fi¢4¢1éd precipitation. In 1983, when the solids holding

. capacity of Pit 5 was nearly exhausted, all high solids bearing waste streams

were redirected to alternate on-site treatment systems. From 1983 until 1987,
Pit No. 5 received only low solids bearing wastewater from the general sump
treatment operation. The practice of transferring clarified general sump
wastewater to Pit 5 was continued until 1987 to take advantage of Pit 5's

remaining solids removal capabilities.

Runon water (stormwater) collected in Pit No. 4 is transferred to Pit No. 6
for sampling, chemical precipitation (as necessary) and pH adjustment. ‘
Collected stormwater in Pit No. 6 was transferred to Pit No. 5 for further
settling and discharge via the clearwell and manhole 175. The practice of
conveying collected stormwater from Pit 6 to Pit 5 was discontinued

in February, 1987. Currently, collected stormwater from Pit 6 are transferred

to the biodenitrification surge lagoon for treatment and discharge.

-COM000003 2-12
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The volumes of the pits are 40,000 cubic yards (cy), 13,000 cy, 227,000 cy,
53,000 cy, 102,500 cy, and 9,000 cy, respectively. With the exception of
Waste Pits 3 and 5, all pits received only dry wastes. Typical wastes
disposed in the pits included some thorium and low level radioactive wastes

associated with uranium metals production as well as some other materials such

as—asbestos; barium—chloride—salt;—scrapsy;-and—trash<—

The waste pits are a principal concern to the RI/FS due to the large volumes
wastes- stored and the potential environmental impact resulting from potential
releases of radiological or chemical contaminants from the pits. The pits
were not closed in a manner that would satisfy current regulatory design
standards, and environmental contamination associated with leakage through the

clay and membrane liners or ponding surface waters could be a continuing

" problem. With the exception of the stormwater outfall ditch, a portion of the

potential contamination releases impacting all pathways and receptors can be
potentially tied back to the waste pits. A principal-objective the RI/FS is
to further characterize the pits; the associated environmental releases and
their relationship to pathways and receptdrs, and to develop and recommend the
most cost-effective source control measures to satisfy applicable compliance

standards.

2.2.2 Burn Pit

The burn pit was constructed in 1957 as a site to excavate clay to line Waste
Pits 1 and 2. The burn pit was subsequently used to dispose of laboratory
chemicals and to burn combustible materials, including pyrophoric and reactive
chemicals, non-PCB oils, and other low-level combustible materials (Figure
2.5). The actual inventory of materials or chemicals that was disposed in the
burn pit is unknown. The boundaries of the burn pit are no longer discernible

from Pit 4. Operations at the burn pit were terminated in the summer of 1960.

The burn pit remains a potentially important source of contaminants to the
underlying aquifers. Contaminated soils and atmospheric releases may also be
associated with the burn pit, depending on the adequacy and integrity of the

backfilled cover.
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product) at the FMPC. Pyrophoric materials at the FMPC are either oxidized

The FMPC currently has no storage pits of pyrophoric materials (waste or

prior to recovery, discarded, or stored in 55-gallon drums under a liquid
coolant. Limited quantities (see Section 2.3.2) of pyrophoric thorium
materials, which are containerized at an on-site storage facility. are not

préggﬁgfyiétg;éd under 1idﬁid coolant.

2.2.3 Lime Sludge Ponds

Spent lime used to lower pH and precipitate uranium at the FMPC water
treatment plant operations are conveyed to two unlined ponds for storage
" (Figure 2.4). Each pond is approximately 100 feet by 200 feet and 6 to 8 feet
deep, with a total volume of 5000 cy per pond. One pond is completely filled

and inactive. The other is approximately one-half full.

The lime sludge ponds located on the west side of the production area have
been used exclusively for the storage of lime-alum sludges from on-site
treatment of drinking water and boiler blowdown sludge"from the FMPC Boiler
Plant. Nc.production process residues or above background uranium bearing
waste are recorded or known to be stored in the facilities. Composite samples
of the contents of these facilities have been transferred to a CLP laboratory

for HSL and full radiological analyses.

2.2.4 Ply Ash Piles

Two fly ash piles utilized for the disposal of fly ash from the coal-fired
boiler plant are located southwest of the production areah(Figure 2.5). One
pile, which contains approximately 50,000 cy of fly ash, is inactive and
sparsely covered with soil and vegetation. Small quantities of uranium are
presenf from the spreading of oils containing uranium over the fly ash to
control dust. The active pile located southeast of the inactive site '
currently contains approximately 33,000 cy of fly ash. "The Southfield area is
located to be directly north of the inactive fly ash pile, was reported to be
the repository for below-ground disposal of construction rubble containing low
levels of radioactivity. Radiological surveys indicate that the soil in this
area contains elevated levels of radionuclides. Because of its close
proximity to the fly ash piles, the Southfield is included in the fly ash

study element. The primary concerns with the fly ash areas include the

32
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potential contamination of underlying groundwater by toxic metals leached from
the fly ash and radionuclides, similar releases via surface water runoff to
the stormwater outfall ditch, and potential releases of contaminated
particulates to the atmosphere. Composite samples taken from each of the two

existing fly ash piles at the FMPC were transferred to an off-site laboratory

" for complete radiological analysis. Small quantities of waste oils generated

from FMPC operations were spread over portions of the retired fly ash pile for
dust control purposes. ¥é SfUér dFédd 4 ¢(Ué FPMPC 4F4 Féddrdéd oF SFRédwidéd
Uhdwd £ WaYé féééivéd vwddeé S114 £4F didf £OALFET pufpddédl .

2.2.5 K-65 Silos

Two eighty—-foot diameter concrete silos located in the Waste Storage Area
contain approximately 7,200 cy of waste raffinate. In excess of 11,200 kg of
uranium and 1,600 curies of radium have been estimated to be present in the
waste materials. Significant quantities of other metals are also known to be

present in the silos.

A concern with the two K-65 silos (silos 1 and 2) is the release of radon gas
to the atmosphere. Several programs to address this problem, including the
implementation of engineered improvements to the covers and walls, have been
completed over the years. A second issue is the potential for leachate
formation from the large inventory of wastes contained in the silos, and the
consequent potential for releases to the underlying soils and aquifers.
Direct exposure to radiation released from the tanks is a third issue to be

addressed in the RI.

2.2.6 Metal Oxide Tank

Metal Oxide Tank 3 contains dry powder-like waste raffinate. This calcined
waste was pneumatically conveyed to the tank. From 1952 through 1959,.more
than 5,100 cy of calcined residues were disposed in the silo. These residues
stored in the silo contain approximately 18,000 kg of uranium, some metal
oxides, heavy metals, and trace amounts of radium. The silo contains less
than 15 curies of radium-226. Impacts associated with gaseous emanations will

be assessed as part of the risk assessment process of the RI/FS.

-CoM000003 2-17



2.2.7 Sanitary Landfill 361

The FMPC sanitary landfill is located on a three—acre tract in the northwest
corner of the production area. The facility is organized into 17 individual
cells, five of which are full and out of service. The 12 remaining cells are

awaiting issuance of an Ohio EPA Permit To Install. The sanitary landfill was

used for the disposal of noncombustible, non-radioactive sanitary wastes
generated onsite, non-radioactive construction rubble, water treatment lime
sludge, and small quantities of asbestos. No hazardous wastes are handled at
 this facility, and there is no indication of prior or current releases of

hazardous wastes or constituents from this facility.

Although no significant environmental problems are expected to be associated
with the landfill, a potential for leakage to groundwater exists and will be a

" target for confirmatory investigations.

2.2.8 Clear Well

The clear well receives surface runoff from the waste pits as well as some
flow—-through process wastewater. It is used as a final settling basin prior
to discharge to the Greéﬁ Miami River via the FMPC National Pollutant
Discharge Elimination System (NPDES) discharge point. It is anticipated that
a significant amount of uranium—bearing settled solids is contained in the

_ basin.

Since the reduction of waste in fluents to the clear well will be addressed as
part of other study elements, any RI activities at the clear well will be for
the purpose of establishing the condition of the facility and the nature of
the bottom sludge. The resulting information will be used in the FS to

evaluate the cost-effectiveness of any improvements at the clear well. -

2.2.9 Deactivated Facilities

The deactivated Solid Waste Incinerator is located on the east side of the
plant adjacent to the Sewage Treatment Plant and Manhole 175. The incinerator
was originally used to burn combustible materials suspected of containing

elevated levels of radionuclides. The incinerator was deactivated in 1979

34
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constructed. Non-PCB waste oils were burned at this facility. Soil sampling

when an upgraded combustible process waste material incinerator was
in this area has indicated concentrations of uranium up to 90 pCi/g.

The oil burner located north of the Boiler Plant was used from plant startup
until approximately 1982 for burning spent machining oils generated from the o
FMPC production facility. The oil burner was deactivated in 1982 when an

upgraded oil burner became operational.

The graphite burner located north of the Boiler Plant was used for volume
reduction of unusable and broken graphite casting molds and crucibles.
Opefations at the graphite burner were phased out during 1984 at which time
bulk graphite was transferred to Pit 4. Following the retirement of Pit 4,
graphite was (and currently is) drummed for oxidation in Plant 8 at the FMPC

for shipment to the Nevada Test Site (NTS) for disposal.

2.3 POTENTIAL SOURCES OF ENVIRONMENTAL CONTAMINATION: PRODUCTION
~ AREA

2.3.1 Air Emissions

Emissions of particulate and gaseous material from the FMPC can be categorized
as follows: (1) releases from the production area facilities from point
sources (stacks); (2) fugitive releases; and (3) resuspension of material
deposited on buildings or soil surfaces by previoué releases. Ventilation
systems within the production area collect gases and airborne particulates
from over 400 individual operations or pieces of equipment. These ventilation
systems are vented to the atmosphere through dust collectors to control total
emissions from the plant. Emission sources with a potential for releasing
radionuclides are provided with stack samplers to determine the magnitude of
releases. Uranium, thorium, and associated daughter products are the primary
radioactive emissions from these stacks. The principal non-radioactive

emissions are particulates, nitrogen oxides, and sulfur oxides.

Transuranics are present as an impurity in incoming feed materials streams and
do not appear to constitute a primary radioactive emission from the FMPC.
Trace emissions of transuranics do, however, occur from process stacks. Full
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radiological analyses will be conducted as part of RI sampling plans. The
‘ associated impacts from the handling of trace amounts of transuranics will be

evaluated as part of the risk assessment.

2.3.2 Thorium Inventory

- — .,

in Section 2.2. Thorium 1is addressed in Section 2.3.2.

Since about 1972, the FMPC has served as the DOE storage sité for thorium.
The current FMPC inventory of thorium materials consists of approximately 1100
metric tons (metric tons thorium) of bulk thorium oxide materials plus other
inert materials like diatomaceous earth. Ohter than the small quantity (9
metric tons as thorium) of thorium nitrate solution in storage in the Pilot
Plant Tank #2, the remainder of the thorium inventory is in drum and container
storage in the warehouse buildings. A small quantity of drums (212 drums) are
in outside storage. In summary, Building 64 contains 181 drums; Building 65
-con;ains 5599 drums; Building 67 contains 5992 drums; and, Building 68
contains 1317 drums. There are 240 containers within 212 drums in outside
‘ stbrage west of Building 65. The form of these materialé includes thorium
oxides, thorium, oxalate cake, thorium nitrate crystals, impure thorice gel,

and various thorium solutions, metals and waste residues.

2.3.3 Stored Waste Inventory

Solid waste materials associated with uranium metals production are presently
stored on the Plant 1 pad in steel drums awaiting further‘processing or off-
site disposal at approved facilities. These waste streams include oils,
sludges, contaminated burnables, filter cake, off spec UF4 or ThF4, reject
U03, etc. The drums sit on an uncontrolled pad and are inspected on a weekly
basis. Contents of deteriorated drums are repackaged. Other waste materials
stored in drums on controlled surfaces include spent degreasing solvents

(pilot plant warehouse); and PCB contaminated material (KC-2 warehouse).

2.3.4 Underground Storage Tanks

Blédéd £hé] 4dhd wddfd 11 dAdérgrodnd fdfdgé LddUd 444 1dédidd i fhé PUPEL/

Thd f1BEFg1444 Ladkd wifR 4 (OF4Y Edpdéidy of 3[000 L4114 wéfé 1hdéfdl1éd 14
. 1980 Add féddid 1A ddé foF (Wé Afdfdgé of AONFRAZALdDME 4dBELARddd] THE
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Thirteen fuel and waste oil underground stordge tanks are located on the 361(_

FMPC. Two fiberglass tanks with a total capacity of 3,000 gallons were

installed in 1980 and remain in use for the storage of non-hazardous

substances. The remaining eleven tanks are steel and were installed during

plant construction. PFive of these tanks remain in use. Location,

inventories, and status of these tanks are shown in Table 4.4. Out of service

tanks will be examined for previous leaks and marked for removal or closing.

All sump systems and transfer lines will be inventoried under the Facilities

‘Testing Program. Sump systems with the highest potential for environmental-

impact will be examined to assess their relative integrity. A percentage of

all remaining production sumps will be examined for integrity to assesses the

potential source term from the sump systems.

2.3.5 Metal Waste Storage Areas

An estimated 10,000 tons of metallic scrap containing above-background levels
of uranium are currently stored on controlled, curbed pads within the
production area. One scrap pile consists primarily of ferrous material with a
mixture of aluminum, stainless steel, copper, brass, and nickel. The
remaining scrap is mica-coated copper scrap. No hazardous materials are known
to have been received at these pads, with the exception of asbestos materials

removed from various plant facilities.

. 2.3.6 In-process Materials

Numerous hazardous and radioactive materials are used in the production of
feed materials. In-process materials include the following: input materials
required to begin a particular process; recycle materials which are generated
during a production process and are not considered waste or are required for
any subsequent process; and feed materials which are final products of a
production process. These classes of in-process materials are currently
handled or generated by plants one through six, plants eight and niﬁe, and the
pilot plant. The tank farm stores in process materials in above grade
storagetanks. Both process input materials and recycle materials are
routinely transferred between buildings in above-grade piping and manually in

bulk form using drums and hoppers.
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Process input materials are required to initiate and complete individual

. production processes. These materials are composed of raw materials received
from off site and process input materials produced at the FMPC for use in
subsequent processes. Process input materials include: depleted, normal and

enriched uranium, uranyl nitrate, unirradiated enriched uranium dioxide fuel

~ pellets and powder, uranium trioxide, uranium tetrafluoride, uranium
hexafluoride, graphite, nitric acid, tributyl phosphate, kerosene, sodium
carbonate, anhydrous hydrogen fluoride, ammonium hydroxide, anhydrous ammonia,
sodium chloride, potassium chloride, and miscellaneous acids, bases, solvents,

cutting oils, and degreasers.

Recycle materials are produced in various plants at FMPC or are received from
other DOE sites and reprocessed to extract any usable quantities of process
input materials. Recycle materials are carefully segregated at the point of
generation and either drummed and stored until sufficient quantities are
accumulated or reused immediately at one of the plants. Materials are
received in drums from other DOE facilities and either stored or used
.immediately in one of the plants. Recycle materials include: enriched uranium
’ slag, magnesium fluoride slag, scrap uranium metal, and nitric acid.
Transuranics are present as an impurity in incoming feed materials streams.

See section 2.3.1 for additional information on transuranics.

Feed materials produced at the FMPC represent final end products which are
shipped off site to other DOE facilities. Feed materials include: depleted
uranium metal, derbies, ingots, and billets, and enriched uranium fuel

billets.

2.3.7 Currently Generated Wastes

Currently generated wastes are those materials which result from day to day
FMPC operation and depleted in-process source materials which are not
recyclable. Table 2.1 contains a list of wastes currently generated at the

FMPC, of which some are packaged for offsite shipment and disposal.
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2.4 ON-SITE RECEPTORS AND PATHWAYS 361
2.4.1 Stormwater System
The storm sewer outfall ditch is a narrow and shallow ravine which receives

overflow surface water runoff from portions of the production area and

surrounding—terrain+—Radionuclides—and -other-materials—originating-from-the
production area have entered the storm sewer system through accidental spills’
and through surface runoff. Under normal conditions; the storm sewer water is
combined with the general sump effluent and other plant liquid effluents and -
1is discharged to the Great Miami River. During periods of heavy runoff,
excess storm sewer water was historically discharged directly into the storm
sewer outfall ditch which discharges into Paddy's Run. This overflow

.condition is now controlled by a stormwater retention basin.

The stormwater retention basin at the FMPC as constructed will retain a 2 year
24 hour storm event. Excess flows exceeding this capacity are discharged (via
an overflow) to Paddy's Run Creek. In accordance with the State of Ohio's
Director's Findings and Orders, a new stormwater basin is currently planned to
be constructed at.the FMPC to increase available storage capacity to handle a

10 year 24 hour storm event.

Contaminated stormwater in this ditch could infiltrate the till and possibly
recharge the underlying sand and gravel aquifer. This could represent,
therefore, a short-circuited pathway for contaminants originating in the
productioh area to enter a southern flowing groundwater system. The
resolution of this issue could be important to any remedial action ﬁrogram to

control sources of offsite groundwater contamination to the south.

2.4.2 Surface Drainageways

Several drainageways that exist within and adjacent to the waste pit area, and
drain the production area, serve as a transport system for surface water
runoff from the waste pit areas to Paddy's Run and off site. Such a drainage
system is a potential source of groundwater contamination. Runoff that is
collected and discharged directly to the soil may contain radioactive or other

hazardous contaminants that can infiltrate into the underlying aquifer.
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The main effluent line of the FMPC traverses the entire site in an easterly

2.4.3 Main Effluent Line

direction. The line originates at the clear well near the western border of
"the site below Waste Pit 3, and conveys clarified process waste stream

effluent eastward to a point of discharge at the Great Miami River. As it

traverses the production area; stormwater enters through-atie-inwith-the
stormwater collection system. The effluent line exits the FMPC near the
sewage treatment plant, at which point treated effluent from the sewage

treatment plant also enters the discharge line.

This line carries all of the wastewater leaving the FMPC; a leak any place in
the line could become a local source of groundwater contamination. Leakage at
the clear well could also contribute contaminants to Paddy's Run, and in turn
to southern groundwater zones as a consequence of recharge from Paddy's Run.
An important issue associated with the effluent line is the possibility that
it could carry contaminants across a potential groundwater divide near the
production area. Additionally, the potential exists for a zone of influence

to the Southwest Ohio Water District well (see Section 2.5.5).

2.4.4 Groundwater Below The FMPC

The central importance of onsite groundwater i1s its role as both a receptor of
contaminants from a variety of sources and a pathway for contaminant migration
to offsite areas. The use of groundwater at the FMPC is for production water
and onsite drinking water. This water, which is pumped from the sand and

gravel aquifer below the blue-clay stratum, has not exhibited contamination.

The focus of any related data collection efforts in the RI will, therefore,
include an improved characterization of the sources and a better understanding
of the rate and direction of groundwater flow in the regional aquifer beneath
the FMPC. By so doing, the source-pathway-receptor evaluation can be refined,
and a prioritization of remediation needs can be accomplished in support of
the FS. One important data deficiency that will be addressed is groundwater
flow conditions in the sand and gravel aquifer in the eastern portion of the
facility. A protective pumping program was implemented to control containment

migration in the upper sand and gravel aquifer in the waste pit area.

45
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2.4.5 Surface Soils : 38 1

Most of the radiologicél contamination of surface soils at the FMPC is the
. result of deposition of airborne emissions over the life of the plant.

Exceptions would include areas where accidental spills occurred, zones

contiguous to waste storage units, or production units. As a result, the

-—contamination-of—soils—is—expected-to--be-dispersed-and-variable

The soil sampling program proposed for the RI will be concentrated in the
waste pit areas and any other locations considered to be particularly
susceptible to soil contamination. Field screening techniques will be
utilized as much as possible to identify areas with elevated concentrations of
radionuclides. Off-site areas near the incinerator on the east side of the
Fernald site, which have previously indicated uranium concentrations in soils
up to 65 pCi/g, will be sampled for surface soils in addition to the existing

data base from the Litigation Support Study.

Likely contamination of subsurface soils is a result of deposition of airborne
emissions, accidental spills or line leaks, or surface water transport along
drainageways to low spots within the production area. Subsurface soil

‘ contaminated would be expected to be dispersed and variable but associated
with drainageways and low elevation surfaces. Field screening techniques will
be utilized as appropriate to identify areas with elevated concentrations of

radionuclides.

2.4.6 Subsurface Soils

Likely contamination of subsurface soils is a result of deposition of airborne
emissions, spills or line leaks, or surface water transport along drainageways
to low spots within the‘p;oductionAéggaf Subsurface soil contaminated would
be expected to be dispersed and variable but associated with drainageways and
low elevation surfaces. Field screening techniques will be utilized as

épproptiate to identify hot spot areas.

2.5 OFF-SITE PATHWAYS (ENVIRONMENTAL RECEPTORS)

See Section 2.1.4 Sources, Pathways, and Figure 2.3 Potential Exposure

Pathways to the Public, for additional information.

‘ )
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2.5.1 Atmosphere
The ambient air can potentially receive contaminated particulate and gaseous
emissions from numerous sources throughout the FMPC. Atmospheric transport of
contaminants is not constrained by physical boundaries, and thus a 360-degree
impact area can potentially result. In addition, the uptake of airborne

-—- -contaminants- via—inhalation is a passive occurrence—to-which—the-entire— -
receptor population is potentially exposed. An offshoot of such an exposure
pattern to radiological contaminants is the importance of cumulative doses.
One focus of the RI activities will be the quantification of cumulative -doses
to offsite populations due to 35 years of emissions from the facility. The
computed doses can then be compared on a relative scale to doses computed for
other exposure modes. Also, computed doses will be compared to applicable
regulatory limits for the general populations. The effort described above is

being conducted in support of an epidemiological study. (see Section 4.4.3).

2.5.2 Paddy's Run
Natural drainage from large portions of the FMPC is to Paddy's Run. This

waterway represents an important investigative element of theuﬁi/FS because of
its dual position as both a principal environmental pathway and an important
environmental receptor. The contaminants enter Paddy's Run via surface water
drainageways, surface infiltration and groundwater discharge. The Great Miami
River is the most evident receptor of contaminants transported via Paddy's
Run. Impacts on aquatic environments and the potential for human contact with
contaminated organisms, water and sediments in Paddy's Run represent secondary

pathway-receptor scenarios.

Paddy's Run is also a potential pathway for contaminant transport to the
regional aquifer if radionuclides and/or hazardous chemicals enter the stream
and then ifiltrate -through the streambed. The scenario of groundwater -
surface water - groundwater transport could be important to the explanation of
southern groundwater contamination, particularly if a groundwater divide

exists on the FMPC site.

o1
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2.5.3 Great Miami River

The Great Miami River represents the ultimate receptor of surface water
drainage and localized groundwater discharges from the site, and is both an
important pathway and receptor of environmental releases from the FMPC. The

three principal pathways of contaminant transport to the Great Miami River are

_Paddy's Run,- the _main effluent line from,thewplantfthtough»Ménhole-lJSVand—-r—f~—n-~

groundwater discharge.

_ The aquatic ecosystem of the river is a potentially impacted receptor of

contaminants in the river. In addition, the river represents a mechanism for
downstream transport of dissolved and suspended contaminants. This increases
the possible exposure to humans either by direct contact or by ingestion of

contaminated fish flesh.

Two related issues associated with the river as an environmental pathway
require further resolution in the RI. The first is a quaﬁfification of
background concentrations of radiological and chemical constituents in the
river to allow a relative comparison of the contaminant mass flux from
upstream sources with the corresponding flux from Paddy's Run and the main
effluent line. Second, the degree t6 which the river recharges nearby pumping
wells in relation to flow contributions from site areas, and the corresponding
concentrations in target species in the two flow systems, must be determined

to ascertain the relative impacts of site discharges on such wells.

2.5.4 Plora and Fauna

The flora and fauna of the FMPC have not been extensively studied, although
surveys are underway with data currently being evaluated. A report is
anticipated in the spring of 1987. Some species are of importance to the
RI/FS for two principal reasons. The first is the potential impacts of
radionuclide and chemical releases on the viability and vitality of both the
organisms and their ecological environments. A second concern is the
potential for contaminant biomagnification via the food chain, with fish and
some game species representing upper levels of the food chain and direct food

sources to the public.

92
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2.5.5 Regional Aquifer 36 1

The role of the regional groundwater aquifer is as a receptor and a pathway to
‘ downgradient receptors. As a receptor, the principal issue associated with
the regional aquifer is the potential degradation of the groundwater as a

natural resource and its relationship to established groundwater quality

~— —-standards. -Numerous-potable-and industrial -water-supply wells-are-located inh—  — -

the immediate vicinity and downgradient of the FMPC.

The largest withdrawal of the regional aquifer is associated with the
Southwest Ohio Water District wells located along the western shoreline of the
Great Miami River immediately to the east of the FMPC. The water withdrawn
from these wells is piped for use as industrial process water. Two important

issues associated with these wells require further investigation in the RI:

. The well pumpage represents the most significant artificial stress
on the regional aquifer in the vicinity of the FMPC. This stress
is thought to be a dominant factor in the establishment of local
groundwater divides that may influence contaminant migration
pathways from the FMPC via groundwater.

. . Low levels of uranium have been observed in water produced from
. these wells. '

From a public health standpoint, the private potable water supply wells to the
south and possibly to the east of the FMPC represent a concern. Three private
wells to the south of the FMPC have been observed to have above background
levels of uranium. WéAé 8f FHédé #EI14 4fé EAFLEALL) ddéd 44 4 pordblé wdiéds
$hppLyl PAELIhidAty évALvdLidhd of Sff41fé dabd dAd 44444140 ¢Ed dddéd ddd
tidkd Kddé Bééh pérfdfnéd 44 pAfY 8f prédidvid Iddédligddfidhdl The use of
wells 08S-1, 0S-2, and 0S-3 was discontinued in 1985, 1982, and 1974

respectively as potable water sources. However, wells 0S-2 and 0S-3 are still

used for porcess water. Well 0S-1 is not accessable. The above background

concentrations of radionuclides in the wells were discovered in December 1981

and the Department of Health was notified in the same month. The well users

were notified in February 1982 and the public in general in August 1984

through the Environmental Monitoring report. The related objective of the RI

will be to collect a more extensive data base from offsite wells in order to
refine these evaluations. Comparisons with applicable drinking water

‘ standards will be presented.

93
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A critical technical issue to relate the two types of actions will be the

aquifer flushing rate and the corresponding time required to realize the

effects of source controls at receptor locations.

2.6 POTENTIAL EXPOSURE_PATHWAYS. TO THE_PUBLIC - . . . S

2.6.1 Direct Contact

The direct contact exposure scenario is associated primarily with potential

contact with contaminated soils, sediments, and surface waters at offsite

locations.

2.6.2 Inhalation

The inhalation exposure mode is directly related to atmospheric emissions and

pathway transport that have been addressed in detail in previous sections.

The evaluation of the effects of resuspension of contaminated soil for

environmental transport will also be included. The quantification of

cumulative doses and anticipated future doses to offsite populations will be a

prin. il objective of the RI.  Much of this determination may be based on

existing data and the results of other completed and ongoing studies, as

appropriate.

evaluated.

Source controls will be the primary response action to be

2.6.3 Ingestion

Potential health impacts associated with an ingestion exposure mode have f}féé

six principal components:

-COM000003

The ingestion of
FMPC or adjacent

The ingestion of
FMPC property or

The ingestion of
Miami River; and

The ingestion of
Riverj and

The ingestion of

agricultural crops grown or honey produced on the
areas;

milk products or meat from livestock grazing on
neighboring environs;

fish collected from Paddy's Run or the Great

sediment from Paddy's Run or the Great Miami

groundwater from new and existing wells; and

94
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. The ingestion of game animals.
Many previous investigations have addressed these issues. The scope of the RI

will be sufficient to collect any data necessary for the eventual

determination of dose and risk in the risk assessment task of the RI.

2.6.4 Direct Radiation Exposure

Direct radiation exposure to off-site populations is a concern due to the
potential for both episodic releases (particularly from the K-65 silos) and
the continuous, low-level releases of radon from the waste storage

facilities. This exposure is being quantitatively evaluated as part of both

the CDC epidemiological study and ongoing assessments of the K-65 silos. The

results of these studies will be reviewed and incorporated into the

comprehensive Endangerment Assessment to be conducted as part of the RI.

-COM000003 2-39



361

SECTION 3.0

PRELIMINARY EVALUATION

' | 56

-COM000004



SECTION

- —-—————-SECTION-330 —- -~ ~———— -

PRELIMINARY EVALUATION

TABLE OF CONTENTS

3.1 INVESTIGATIVE FRAMEWORK

3.2 POTENTIAL SOURCES OF ENVIRONMENTAL
CONTAMINATION:

3.2.1

3.2.2.

3.2.3

-CoM000004

WASTE STORAGE AND ADJACENT AREAS

Potential Remedial Actions

3.2.1.1
3.2.1.2
3.2.1.3
3.2.1.4
3.2.1.5
3.2.1.6

3.2.1.7
3.2.1.8

Non-removal with In-place
Stabilization

Non-removal with Infiltration
Control

Non~removal with Subsurface
Flow Control

Non-removal with Surface

Water Diversion

Removal with On-site
Compliance Disposal

Removal with On-site

Treatment (and Disposal)
Removal with Off-site Disposal
Non-removal with Radon Emission
Controls

Informational Needs

[V
.

.
NN
.
.
N

WWwWwWwwww
NNN;QNNN
NNN:\’NNN
\D“NE?\U\#N

Nature of Wastes Stored

Volume, Depth, and Areal Extent
of Wastes

Leakage Potential

Local Hydrogeologic Setting
Potential for Flooding

Surface Water Runoff Patterns
Current Versus Residual Risk
Risk During Implementation
Regulatory Constraints

361

3-10
3-10
3-10
3-11
3-11
3-12

3-12

9%



361

TABLE OF CONTENTS (Continued)

SECTION PAGE
3.3 POTENTIAL SOURCES OF ENVIRONMENTAL
CONTAMINATION: PRODUCTION AREA i T 3-12
3.3.1 Potential Remedial Actions 3-12
3.3.1.1 Particulate Emission Controls 3-15
3.3.1.2 Emissions Collection and
Treatment 3-15
3.3.1.3 Replace/Modify Existing Units 3-15
3.3.1.4 Flow Diversion and Controls 3-16
3.3.1.5 Source Removal and Onsite
Treatment (and Disposal) 3-16
3.3.1,6 Source Removal and Offsite
Disposal 3-16
. 3.3.1.7 Non-removal with Improved
Containment 3-17
3.3.1.8 Waste Minimization 3-17
3.3.1.9 Waste Stream Segregation 3-17
3.3.2 Informatibnal Needs 3-18
3.3.2.1 Depositional Patterns 4 3-18
3.3.2.2  Potential for Contaminant
" Resuspension and Transport 3-19
3.3.2.3 Potential for Leakage _ 3-19
3.3.2.4 Potential for Environmental
Migration - 3-20
3.3.2.5 Ultimate Source of Waste
Streams 3-20
3.3.3 Summary . 3-20
3.4 ON-SITE RECEPTORS AND PATHWAYS 3-21
3.4.1 Potential Remedial Actions 3-21
3.4.1.1 Channel Lining 3-21.
3.4.1.2 Soil/Sediment Removal 3-23
3.4.1.3 Groundwater Pumping and :
Treatment 3-23

3.4.1.4 Clean Soil Cover 3-24

98

-COM000004



SECTION

-COM000004

3.5

3.6

3.4.2

3.4.3

3.5.1
3.5.2
3.5.3

3.6.1

3.6.2

TABLE OF CONTENTS (Continued)

PAGE

Ihformational Needs 3-24
3.4.2.1 Nature and Extent of

Soil/Sediment Contamination 3-25
3.4.2.2 Nature and Extent of

Groundwater Contamination 3-26
3.4.2.3 Relative Source Contributions 3-26
3.4.2.4 Mass Flow Rate to Receiving

Streams 3-27
3.4.2.5 Impacts on Flora and Fauna 3-27
3.4.2.6 Effects of Other Pumping Stresses 3-27
3.4.2.7 Rate and Dispersion of

Groundwater Flow 3-28
3.4.2.8 Contaminant Attenuation and

Transformation 3-28
3.4.2.9 Surcharge/Flooding Potential 3-29
Summary 3-29

OFF-SITE RECEPTORS AND PATHWAYS 3-29
Potential Remedial Actions 3-29
Informational Needs 3-32
Summary 3-33
POTENTIAL EXPOSURE PATHWAYS TO THE PUBLIC 3-34

Potential Remedial Actions 3-34
3.6.1.1 Alternate Water Supply 3-34
3.6.1.2 Treatment at the Tap 3-36
3.6.1.3 Access or Use Restrictions 3-36
Informational Needs 3-36
Summary 3-37

3.6.3

95



SECTION 3.0
PRELIMINARY EVALUATION

LIST OF FIGURES

Figure No.

3.1 " INVESTIGATIVE FRAMEWORK (EXAMPLE)

3.2 . POTENTIAL SOURCES: WASTE AREAS _

3.3 POTENTIAL SOURCES: PRODUCTION AREA

3.4 ONSITE REcepfoas AND PATHWAYS

3.5 OFFSITE PATHWAYS (ENVIRONMENTAL RECEPTORS)
3.6 POTENTIAL EXPOSURE PATHWAYS TO THE PUBLIC

-COM000004

361

Page
3-2
3-13
3-22
3-31
3-35

3-38

O



3.0 PRELIMINARY EVALUATION 3 8 1
Section 2.0 presented a summary of the current understanding of environmental
problems associated with the FMPC. The summary is based on available
information from both 31te-spec1f1c 1nvest1gat10ns and pertlnent reg1onal

references. In this section it is necessary to establlsh the 1nvest1gat1ve

framework within which the technical approach was formulated including
information needs and their relationship to the investigative tasks and the
subsequent FS. In Section 4.0, a program of field investigation and
supporting data analyses will be presented that will supplement the existing

data base to satisfy the RI objectives.

3.1 INVESTIGATIVE PRAMEWORK

An investigative framework begins with an identification of the most plausible
remedial action alternatives. Once the potential actions are identified, the
types of technical, environmental, and health risk information to be addressed
in determining the relative cost-effectiveness of the actions in the FS can be
- developed. In turn, the field and analytical tasks necessary to establish the
. data base can be structured. The latter formulation of investigative tasks

essentially represents the scope of the RI.

Figure 3.1 presents a general framework to be used in this section to
integrate the potential remedial actions, related information needs to perform
an assessment of the actions, and proposed investigative tasks to satisfy the
information needs for each of the potential sources, pathways, and receptors
identified in Section 2.0. The use of this framework is best explained by
considering Figure 3.l as two matrices, with the middle column (Assessment
Informational Needs) common to both matrices and serving to tie the

feasibility study needs and the RI activities together.

The completion of the left~hand matrix for each source, pathway, or receptor
begins with an identification of the general types of remedial actions that
would be appropriate, effective, and responsive to the site problems

associated with the specific source, pathway, or receptor under study. This

® 3 : 61
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INVESTIGATIVE FRAMEWORK (EXAMPLE)
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determination was based on the current understanding of conditions at the
FMPC, and is intended only for purposes of identifying data needs and focusing
RI activities., The FS will include a comprehensive screening of technologies,
introduced and additional remedial action alternatives may be introduced and

~evaluated once the results of the RI and associated endangerment assessment

are available.

This is then followed by a listing of the general types of information that
must be available in the FS to perform a cost-effective analysis of the
remedial action alternatives. Blackened dots are then entered into the matrix
to indicate the specific data needs that are associated with each remedial

action.

The column headings of the right-hand matrix are the types of field and
analytical tasks that must be carried out in the RI to fulfill the data
requirements (i.e., the row headings). In the case of the right-hand matrix,
the blackened dots serve to identify which specific tasks will contribute

information to satisfy a certain need.

The completed matrices represent an integrated framework that both summarizes
the results of a preinvestigation evaluation (since a preliminary screening of
remedial actions and informational needs is reflected), and justifies the
scope of the RI that will be described in detail in Section 4.0. 1In this
section, a summary description of each remedial action is provided, .and a
brief statement is made as to the importance of each type of information

need. Due to the excessively iarge number of potential combinations to be
addressed, the descriptions of the types of remedial actions and information
needs will be provided only with the initial reference to each action or
information need. Subsequent references will simply be cross~referenced
without a corresponding narrative description. A description of the
investigative tasks is included in the proposed technical approach to the RI
“in Section 4.0.

For ease of presentation in this and subsequent sections, only the information
needs are presented specific to an individual source, pathway, or receptor;

The potential remedial actions are comprehensive for the group of sources,
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pathways, or receptors represented in the figure. The individual blackened
. dots can be utilized to identify the subset of actions associated with each

specific source. The investigative tasks listed in each figure represent the

full range of major investigative activities being proposed for the RI. This

listing of tasks will be common to all figures presented in this and

sdbsequéﬁt sections. Aééin; hé&éQéi;igﬁ;Aindizzaﬁéf_siaéke;ed dots can be
used to easily recognize the specific tasks that will be conducted at each

source, pathway, or receptor.

Three important points of clarification that will apply to all subsequent

sections are the following:

e The blackened dots entered into each figure are considered to
represent only the most important relationships among remedial
actions, informational needs, and investigative tasks. Secondary
relationships are not shown, as for example, when a certain sampling
program that is designed to satisfy a critical informational need

- will also contribute to understanding another issue;

e Investigative tasks that will generally augment the current
understanding of the site problems, as for example, the review of
‘ ‘ available information and the analysis and management of newly
collected data, are not included in the figure. Support tasks, such
as community relations support, are likewise not shown; and

o THé VP A4Fiod) ALLdfddeidé 14 Adf 1ALLadéd dn fHé figdréédl THé
tédddhd 4Fé fHAY (UE AdFAéEidn ALFéLnddivé #I11 bé évdLddréd 14 411
tdééd Lo pidbidé 4 Eohpatdiivé Vadé1ihé fo4 Ad4édding (Hé FEL4Fidé
¢OEEFEFEEEd1dénddd SF SEREE FédédidY AéFidd ALLéfndlivéd] ddd Véédudé
tNé Idéhdifiéd 1AfOFhdridh Aéédd Add IAPE4E1gA¢1v¢ FAddkd #ILL ¥é
SUEFIETEAL €O L4LAVIIER I AS A€Yidh Loddididhdl If K4Ld bé Adiéd
LRAY (U A AdLidh ALYEiddrivé £é4944 44 4 BA44YIAé £Of éAviFdAténr 4l
dhd pEBLIE WEAYER éF41dALIdh] Add AdE £o¢ £144] déféthiddeidd 4f
COdLFEEtedrivénéddl CodY ELELLIVEAEEd 14 4éédhdaty 6 pUBLié KEALLH
dnd édtitoRcéArlAY odéidétatidndl _

The "no action" alternative is not included on the figures. The
reasons are that the no action alternative will be evaluated in all
cases to provide a comparative baseline for assessing other remedial
action alternatives. It should be noted that the no action

. alternative is to be evaluated from the protection of human health
and the environmental standpoint.

3.2 POTENTIAL SOURCES OF ENVIRONMENTAL CONTAMINATION: WASTE STORAGE AND
ADJACENT AREAS

‘ 3.2.1 Potential Remedial Actions
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The following descriptions of potential remedial actions for waste area
sources of possible environmental contamination will highlight the principal
advantages and limitations of each action. The particular sources that could
be potentially controlled or eliminated by the remedial actions are also
identified.

3.2.1.1 Non-Removal with In-Place Stabilization

The alternative of non-removal with in-place stabilization would involve the
injection of solidification or stabilizing agents (e.g., portland cement) into
the waste storage unit to achileve an in-situ elimination of environmental
releases. In-situ stabilization 1s the subject of considerable research, and
would be most appropriate if removal alternatives are constrained by physical
site conditions, the nature of the wastes, disposal restrictions, or
unacceptable risks during implementation. This option would have a higher
potential cost than other non-removal options, and would likely be
incorporated in conjunction with other infiltration and flow control

options. Therefore, it would be cost-effective only if other types of waste
isolation techniques are determined to be inadequate by themselves. The
compatibility of the wide variety of wastes with the stabilizing agent is a
critical feasibility issue, as is the physical capacity to access the waste
materials and inject the agent with an assurance that an adequate distribution

of the agent has occurred.

Candidate Waste Sources:

- Waste Pit;

- Burn Pit;

- Lime Sludge Ponds;

- K-65 Silos;

- Metal Oxide Tank No. 3

3.2.1.2 Non—-Removal With Infiltration Control

With the exception of a no-action scenario, the alternative of non-removal
with infiltration control would represent a minimum remediation effort. This
option would be most cost-effective when site conditions dictate that
infiltration control through capping and stormwater diversion would adequately
igolate the waste materials from groundwater, surface water, and airborne
pathways. The eventual selection of this alternative would be most likely if
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all other types of waste isolation and removal alternatives are constrained by
site conditions, the nature of the waste material, disposal restrictions, or

unacceptably high risks during implementation.

Candidate Waste Sources:

- Waste Pits;
- Burn Pit;
- Fly Ash
- Piles;
* = Sanitary Landfill; !
- Lime Sludge Ponds;
- K-65

3.2.1.3 Non-Removal With Subsurface Flow Control

The alternative of non-renewal with subsurface flow control could encompass
several technologies such as groundwater cutoff structures (e.g., slurry
walls) and subsurface leachafe collection systems. Such an action would
likely be incorporated in conjunction with infiltration control measures to
achieve full effectiveness, and would thus represent an additional action
rather than an alternate action. " Only in the case of a continued potential
for significant groundwater contamination and high residual risk (in relation
to infiltration control alone) would subsurface flow control be warranted as a
cost-effective action. The depth of waste burial and the local geologic and

hydrogeologic settings are critical determinants of the feasibility of

. subsurface flow control. In the case of the FMPC waste areas, the localized

variability of the till and the thickness of the underlying sand and gravel
aquifer represent adverse conditions to the effectiveness of subsurface cutoff

structures.

-Candidate Waste Sources:

-~ Waste Pits;

- Burn Pit;

- Lime Sludge Ponds;

- K-65

- Silos;

- Metal Oxide Tank No. 3
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The option of non~removal with surface water diversion is an abridged version

3.2.1.4 Non-Removal with Surface Water Diversion

of the infiltration control option. It would be appropriate only for those
cases where groundwater contamination potential either is not a critical issue

or could be adequately controlled through surface water diversion alone. The

extent and relative cost of more positive infiltration control measures (e.g.,
an impermeable cover) would have to be a decision element when a lesser option.
is being considered. In the case of the FMPC areas, only the fly ash piles
and the sanitary landfill would appear to be possible candidates for surface

water control only.

Candidate Waste Sources:

- Fly Ash Piles;
- Sanitary Landfill

3.2.1.5 Removal with Onsite Compliancé Disposal

One removal option involve;,thé temporary removal and eventual replacement of
the waste materials in the same or alternate onsite locations following the
implementation of containment measures more advanced than the state-of
practice at the time of waste generation and in compliance with current
regulatory programs. This alternative would require that the wastes be in a
phyéical condition suitable for handling, and could be limited by an imbalance
between the degree of long-term risk reduction that would be achieved versus
the short-term risk involved in waste removal, containment, and disposal.
Overburden and other site conditions would be impbrtant assessment factors. A
critical constraint would exist if the stored wastes are not consistent with
the types of wastes that are currently approved (or could be approved) for

disposal at the FMPC.

Candidate Waste Sources:
- All

3.2.1.6 Removal With Onsite Treatment (and Disposal)

A related option would provide for treatment prior to onsite disposal of the
waste materials. Regulatory compliance, agency preferences, and a reduced

potential for future environmental releases would be better served by this
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personnel. Time-consuming treatability studies and related permitting would
likely be necessary due to the highly variable nature of the wastes. In
addition, the same engineering and public health constraints on waste recovery
and handling would apply, as would the potential restrictions on onsite

.disposél.

Candidate Waste Sources:
- All

3.2.1.7 Removal With Offsite Disposal

The option of removal with offsite disposal is similar to the previous
options, with the primary difference bging the final disposition of the
recovered wastes. The same constraints and limitations on waste removal would
apply, with the possibility that some types of wastes would be accepted only
at distant facilities. Transportation requirements would also be very
restrictive and costly, and onsite pretreatment prior to shipping may be

required.

Candidate Waste Sources:
- All

3.2.1.8 Non-Removal With Radon Emission Controls

This option is only pertinent to the K-65 silos and the continued problems
associated with radon emission. Specific technologies for emission control
have not yet been identified, but would likely center on improvements to the
covers and walls of the silos. Improved emissions monitoring and warning
systems would also require evaluation. Regulatory requirements could override

any of the non-removal options for the K-65 silos.

Candidate Waste Sources:
- K-65 Siios

3.2.2 Informational Needs

3.2.2.1 Nature of Wastes Stored

A characterization of the radiological, chemical, and physical properties of

the stored wastes is important for three principal reasons. First, the risk
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to remediation personnel is directly affected by the physical and chemical
. characteristics of the wastes (e.g., radioactivity, toxicity, ignitability,

corrosiveness, etc.). .Second, the risk posed by the wastes in place is a

function of the radiocactivity, toxicity, and migration potential of the waste

material. Finally, the types of wastes would be important to the eventual

selection of treatment and disposal alternatives under a removal scenario.
These issues can be summarized as the relationship of the nature of the wastes
to the current risk posed, the risk during implementation of any remedial

action, and the residual risk after a remedial action is completed.

Affected Waste Sources:
- All

3.2.2.2 Volume, Depth, and Areal Extent of Wastes

The volume, depth, and areal extent of waste burial is of direct significance
to the engineering feasibility and cost of waste removal and disposal
options. The alternative of non-removal with in-place stabilization or
subsurface flow control would be similarly influenced, since any such controls
‘ would have to extend to at least the depth of burial. Indirect effects of
burial depth could include, for example, the occurrence of more or less
favorable hydrogeologic conditions at depth. Knowledge of the areal extent of
the waste source would be of importance to ensure that all wastes had been

removed, covered, or otherwise remediated.

Affected Waste Sources:
- All

3.2.2.3 Leakage Potential

The potential for leakage of contaminants to underlying aquifers is concerned

-primatily with the presence, integrity, and adequacy of any natural or
constructed leakage barriers, and the potential for infiltration into the
wastes to an extent that would produce leachate. The determination of leakage

potential is important to assess non-removal options and the probability that
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releases to groundwater would occur if the wastes are not removed. Also
inherent in this issue is whether migration away from the point of leakage

would occur.

Affected Waste Sources:

- All

3.2.2.4 Local Hydrogeologic Setting

The local hydrogeologic setting is important to the techniéal feaéibility and
effectiveness of nonremoval with subsurface isolation action, as well as any
removal option that involves on-site disposition of the recovered wastes. In
addition, since the hydrogeologic setting is a principal factor in the
potential for contaminant migration, it becomes a critical element in the

evaluation of the no~action alternative.

Affected Waste Sources:
- All

3.2.2.5 Potentiai_for Flooding

.

The potential for flooding is of importance to any non-removal option that
would be affected by a flood event (e.g., an impermeable'cover), or that would
potentially result in a significant environmental release of contaminants
during a flood (e.g., a subsurface flow control barrier). Since flooding is
not expected at the waste management units, this issue may eventually be

discarded upon the completion of the confirmation studies.

Affected Waste Sources:

- Waste Pits;
- Burn Pit

3.2.2.6 Surface Water Runoff Patterns

An understanding of existing surface water runoff patterns is required for any
waste source that is not bermed and for which surface water diversions or
infiltration and controls are being considered as potential remedial

actions. Related information is necessary to check the adequacy of the
existing hydraulic capacity, and to conceptualize realignments, additions, or
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Affected Waste Sources:

- Waste Pits;

- Burn Pit;

- Lime Sludge Ponds;
- Fly Ash Piles;
- Sanitary Landfill

3.2.2.7 Current Versus Residual Risk

A determination of the public health and environmental risks posed by the,
wastes (both now and in the future) is a principal component in the evaluation
of the need for rehedial action. The degree of risk currently posed by the
wastes also provides a baseline for comparison of the risks to remediation
personnel and off-site populations during implementation of any action, and of
the residual risks after implementation. The effectiveness of any remedial
action must be evaluated against the degree of risk reduction that would be
achieved. Residual risks would be realized under any action short of complete
destruction of the wastes. Public health and environmental risks (doses)
posed by the wastes will be placed in perspective by comparing them to other
risks (doses), to natural background (risks, doses), and to regulatory limits

(doses).

Affected Waste Sources:
- All

3.2.2.8 Risk During Implementation

The risk posed to on-site workers and off-site populations during the
implementation of any remedial action is considered to be one of the most
important factors in assessing the cost-effectiveness of the actions. The
degree of such risk is principally dependent on both the physical condition

and the radiological and chemical nature of the waste materials.

Affected Waste Sources:

- All
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The presence of a wide variety of radioactive, and chemical wastes at the FMPC

3.2.2.9 Regulatory Constraints

will likely introduce considerable uncertainty into the interpretation of
whether a given remedial action will comply with all pertinent regulations.

It is possible that some technically feasible alternatives will eventually be

eliminated due to a noncompliance determination. At a minimum, the regulatory
and permitting requirements can be expected to cause uncertainties and
possibly delays in the decisions and implementation phases of the remedial

‘program at the FMPC.

Affected Waste Sources:

- All

3.2.3 Summary

Figure 3.2 summarizes the investigative framework for the principal sources of
environmental contamination associated with the waste storage areas at the
FMPC. The '"check marks'" on the left-hand side of the figure are used to
identify the appropriate remedial actions and related informational needs for
each source, thereby summarizing the information presented in the preceding

discussions.

The right hand side of the Figure relates the informational needs to the
corresponding RI tasks, and provides a lead into the overall scope of the
RI., Further details on the investigative tasks and their application to the

specific informational needs will be presented in Section 4.0.

3.3 POTENTIAL SOURCES OF ENVIRONMENTAL CONTAMINATION: PRODUCTION AREA

3.3.1 Potential Remedial Actions

The large number of varied sources within the production area require an
extensive list of potential remedial actions. For purposes of this
preinvestigation evaluation, the full range of actions has been condensed into

nine categories, as described below.
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3.3.1.1 Particulate Emission Controls

Any response to problems associated with airborne emissions will likely take
the form of emission controls. Particulate emission controls, as defined for
purposes of this evaluation, are limited to filtration or similar devices.

The basic premise is that a significant portion of the radiological air

releases are the result of radioactively contaminated particulates:— “A major
emissions control project is currently underway at the production area, and it

is possible that an assessment of such alternatives at some emission sources

" may become superfluous by the time the FS is initiated. -

Candidate Sources:
- Air Emissions

3.3.1.2 Emissions Collection and Treatment

Options to collect and treat air emissions at the source are entirely
analogous to particulate emission controls for purposes of this preliminary
analysis. The‘only difference is that this category of actions would include
techqologies other than simple particulate filtration. The separation of the
two could become important in the FS if the results of the dose and risk
assessment indicate that technologies more advanced than those currently being

implemented at the FMPC require consideration.

Candidate Sources:
- Air Emissions

3.3.1.3 Replace/Modify Exiscinggynits

This category of action would be appropriate for any source of environmental

‘contamination resulting from structural deficiencies in an existing

operational unit or for which source modifications or controls are
insufficient to adequately minimize associated impacts. Obvious examples are
leaks in process pipelines. Such actions would be straightforward and thus
would appear to be easily justified if a direct tie to an environmental

contamination problem is established in the RI.
Candidate Sources:
= Underground Storage Tanks;

- In-Process Materials:
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~ Inventory;
- Air Emissions

3.3.1.4 Flow Diversion and Controls

Flow diversion and controls involve the construction of berms, flow

_equalization_units, or _similar devices_to_prohibit_stormwater runoff from ____

contacting highly contaminated areas within the production facility. As with
the previous category of remedial action, the need to implement flow diversion
and controls would be easily justified if one can establish that such an
action would significantly reduce the contaminant load carried by stormwater

runoff.

Candidate Sources:

- Stored Waste Inventory;
- Metal Storage Areas;

- In-Process Materials;

- Deactivated Facilities

3.3.1.5 Source Bemoval and Onsite Treatment (and Dispdsal)

The option of source removal and onsite treatment and disposal is analogous to
the waste removal option previously discussed in Section 3.2.1.6. The primary
difference is that the radiological or chemical materials stored in the
production area are presently contained in drums, tanks, silos, or other types
of containers, and/or are better segregated and characterized than the wastes

in the pits.

Candidate Sources:

- Thorium Inventory;

= Stored Waste Inventory;
= Underground Storage Tanks;
- Metal Waste Storage Areas;
- Currently Generated Wastes;
- . Deactivated Facilities;

- K-65 Silos

3.3.1.6 Source Removal and Offsite Disposal

The important points of discussion regarding source removal and offsite
disposal have been adequately addressed in Sections 3.2,1.7 and 3.3.1.5, and

need not be repeated here.
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- Thorium Inventorys

Stored Waste Inventory;
Underground Storage Tanks;
Metal Waste Storage Piles;
Currently Generated Wastes;

. _-._. = Deactivated Facilitiesy- - — R - - —————

K-65 Silos

3.3.1.7 Non—-Removal With Improved Containment

. The alternative of non-removal with improved containment can be compared to
the option of removal with onsite compliance disposal described in Section
3.2.1.5. In the case of the production érea wastes, however, the material is
directly accessible and can be overpacked or moved to more environmentally
controlled areas or improved holding facilities (e.g. aboveground tanks). The
eventual implementability of these options will be highly dependent on"

regulatory constraints.

Candidate Sources:

- Thorium Inventory;

- Stored Waste Inventory;

- Underground Storage Tanks;
- Metal Waste Storage Piles;
- In-Process Materials;

- Currently Generated Wastes

_3.3.1.8 Waste Minimization .

Waste minimization as a remedial action category would include any production
or process modification that reduces the ultimate volume of waste produced.
Pretreatment of waste streams would also be considered as a waste minimization
action. It is expected that the development and analysis of such options for
purposes of the FS will be well-coordinated with plant personnel. This is
necessary due to the expertiseAinvolved and the need to maintain consistency

with current and planned plant operations.

Candidate Sources:
- Currently Generated Wastes

3.3.1.9 Waste Stream Segregation

The proper segregation of low level radioactive, clean and hazardous wastes is
a cost effective practice to minimize environmental impacts. Current waste
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segregation practices will be evaluated.

‘ Candidate Sources:

- Currently Generated Wastes

361

3.3.2 Informational Needs . . .

Several of the informational needs associated with production area sources are
analogous to those previously described for waste area sources. These include

the following:

e Characterization of Past and Current Releases

- Counterpart: Nature of Wastes Stored (Section 3.2.2.1)
- Affected Sources: Air Emissions

e Nature of Materials Stored and Waste Streams

- Counterpart: Nature .of Wastes Stored (Section 3.2.2.1)
- Affected Sources:

-Stored Waste Inventory;

-Underground Storage Tanks;
-Metal Storage Area;

. ' ~In-Process Materials;
-Currently Generated Wastes;
-Thorium Inventory

e Regulatory Constraints

- Counterpart: Regulatory Constraints (Section 3.2.2.9)
- Affected Sources:

-All
e Potential for Leachate Formation and Migration

- Counterpart: Leakage Potential (Section 3.2.2.3)
- Affected Sources:

~Thorium Inventory;

-Stored Waste Inventory;
-Metal Waste Storage Areas;
-Underground Storage Tanks;
-In-Process Materials

3;3.2.1 Depositional Patterns

An understanding of the depositional patterns associated with particulate

‘ emissions is important for three reasons. First, the degree of risk resulting
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-~ —calibration of ‘the atmospheric transport model-.

from such emissions, and hence the need for and extent of remedial actioné’gg!
dependent on the depositional patterns and the corresponding doses reaching
offsite receptors. Second, the types of depositional patterns could indicate
the types of source modifications that could alter these patterns. Finally,

such information on environmental fate and transport can be used for a

Affected Source:
- Air Emissions

3.3.2.2 Potential for Contaminant Resuspension and Transport

Any problems with the stormwater system would be non-existent if the runoff
was not slightly contaminated with radionuclides and possibly hazardous
chemicals. A basic issue, therefore, is the likelihood of stormwater runoff
to resuspend and transport contaminated soil particles in the immediate
vicinity of historic contamination sources. A better understanding of this
mechanism could influence the assessment of flow diversion and control options

in the FS.

Affected Sources:
- Deactivated Facilities

3.3.2.3 Potential for Leakage

The potential for leakage is used in this case to account for any structural
deficiencies in pipes, drums, tanks, channels, etc. ﬁhat would result in an
unplanned point discharge of contaminants to the adjacent environment. Not
only is the identification and characterization of such discharges important
to a full understanding of the site problems, but responsive remedial actions
are typically straightforward. The potential for leakage must also consider
any detefioration of the various transport and storage units so tﬁat

preventative measures can be used to avoid future releases.

Affected Sources:
- Stored Waste Inventories;

- Thorium Inventory;
= Underground Storage Tanks;
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- Metal Waste Storage Piles; 38]
- In-Process Materials;
=~ Currently Generated Wastes

3.3.2.4 Potential for Environmental Migration

The potential for environmental migration is primarily associated with the

~movement of contaminants from those waste sources where an episodic release of

liquid wastes could occur. The stored drums and the underground storage tanks

_typify such sources. The eventual resolution of this issue in the RI will

depend primarily on an assessment of any positive containment measures and the

characteristics of the underlying soils and hydrogeologic setting.

Affected Sources:

- Thorium Inventory;
- Stored Waste Inventories;
= Underground Storage Tanks

"3.3.2.5 Ultimate Source of Waste Streams

The analysis of waste minimization options and waste stream segregation
requires an understanding of the source and modifications of the waste stream
throdghout the corresponding processes. It is expected that much of the
necessary information to address this issue will be available from plant
personnel and process diagrams, although some process line sampling may be

necessary to fill information gaps or for confirmatory purposes.

Affected Source:

- In-Process Materials;
~ Currently Generated Wastes

3.3.3 Summary

Figure 3.3 has been prepared to summarily relate the potential remedial
actions, informational needs, and investigative tasks associated with the
produétion area sources. The entries are varied due to the dissimilar nature
of the soutceé, as evidenced in the previous discussions. Whereas many of the
entries in Figure 3.3 are different than those in Figure 3.2, many of the
investigative tasks necessary to gain the information are of the same type.
The technical activities common to these tasks are presented within the

framework of an RI work plan in Section 4.0.
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3.4 ON-SITE RECEPTORS AND PATHWAYS 36 _1,_

' The potential remedial actions and information needs for the onsite receptors
and pathways are generally comprised of a combination of those associated with
contaminant sources at the waste areas and production area. An effort will be

made, therefore, to make use of the information presented in Sections 3.2 and

'''' - =——3.3;, while highlighting any important differeénces.

3.4.1 Potential Remedial Actions

Two of the six remedial actions identified in Figure 3.3 have been treated in

a previous section. These include:

e Surface Runoff Diversion and Control
- Counterpart: Flow Divergion and Controls (Section 3.3.1.4)
- Candidate Receptors/Pathways:
-Stormwatet‘System; '
-Surface Drainageways;

-Effluent Line}
-Clear Well

‘ e Repair/Replace Unit
- Counterpart: Repair/Replace Existing Units (Section 3.3.1.3)

- Candidate Receptors/Pathways: Main Effluent Line; Clear Well;
Stormwater System :

The remaining potential remedial actions are described below.

3.4.1.1 Channel Lining

The alternative of channel lining is applicable only to well- defined

drainageways that are currently underlain by either natural soils or deposited
sediments. The purpose of channel lining is two fold: to eliminate the
leakage of potentially contaminated surface water runoff to the underlying
unsaturated zone, and to prohibit direct contact with previously contaminated
bottom matrials. A variation to this alternative would be to remove the
contaminated soils and sediments prior to lining. The implementation of other
types of potential remedial actions, such as flow equalization and surface
water diversion and controls, may greatly reduce the need for and cost-

‘ effectiveness of channel lining.
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: Candidate Receptors/Pathways:
~ Stormwater System;

- Surface Drainageways

3.4.1.2 Soil/Sediment Removal

The removal and disposal of contaminated soils or sediments would represent an

immediate severance of an environmental pathway of contaminants to
groundwater, surface waters, biotic, and possibly public health receptors.
The permanency of the solution would, however, require a concurrent
elimination of the contaminant sources. Two important decision issues would
accompany any soil or sediment removal option. These are the disposal issue,
which would be dependent on both the volume and character of the materials
to be removed, and the target level of residual contamination that would be

acceptable from public health and envioronmental standpoints.

Candidate Receptors/Pathways:

- Stormwater System;

. - Surface Drainageways;
- Main Effluent Line;

- Clear Well;
- Surface Soils;
- Subsurface Soils

3.4.1.3 Groundwater Puﬁping and Treatment

Groundwater pumping and treatment represents a commonly utilized approach for
ground water remediation in those cases where chemicals released from waste

materials have already migrated away from the source. Any such actions would
have to meet clean-up standards as provided in Section 121 of SARA, including

state applicably or relevant and appropriate requirements (ARAR's).

Conditions most favofable for this alternative are a well-defined,
undirectional plume of limited extent and an aquifer in which pumping can be
reasonably controlled. The feasibility of this alternative may be severely
restricted in a highly permeable aquifer of great depth and lateral extent, or
if recharge from surface water bodies represents a high percentage of flow
contribution due to the concomitant dilution of the chemicals and the lack of

. effectiveness in treating the resultant low-concentration waste stream.
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Regional sources of ground water pollutants that could be drawn into the

pumping well would also reduce the effectiveness of this alternative.

In terms of these general criteria for feasibility and effectiveness,

conditions at the FMPC will be evaluated in the FS based on information and

" data gained in the RI. For example, other sources of off-site ground water

contamination have not yet been substantiated and may not be a factor.

One variation of this option would be to strategically locate pumping wells so
as to offset other pumping stresses, and thus to modify local groundwater flow
patterns. The success of such an action would be very difficult to establish
by predictive models, however, and consideration would have to be given to
both the effects on existing production wells and any temporal changes that
would occur if other wells are temporarily or permanently shut down. A
possible need to treat the pumped water would considerably affect the cost of

this option.

Candidate Receptors/Pathways:
- Groundwater Below the FMPC

3.4.1.4 Clean Soil Cover

The implementation of a clean soil cover over highly contaminated soils would
eliminate any problems associated with direct human contact and stormwater
runoff contact. However, the potential contamination of underlying
groundwater would remain unless an impermeable cover material is used, and
effects on flora would not be totally eliminated if the root zone extends to
the underlying contaminated soils. Only a very localized implementation of

this option can, therefore, be expected:

Candidate Receptors/Pathways:

- Surface Soils}
= Subsurface Soils

3.4.2 Informational Needs

Many of the informational needs associated with the initial receptors and

pathways have been treated in previous sections. These include:
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1
e Potential for Contamination of Groundwater 36'~
-~ Counterpart: Leakage Potential (Section 3.2.2.3)
- Affected Receptors/Pathways:

~Stormwater System;
-Surface Drainageways;
——=Surface-Soils—— —

e Hydrogeologic Setting

- Counterpart: Local Hydrogeologic Setting (Section 3.2.2.4)
- Affected Receptors/Pathways: : - A

-Stormwater Outfall Ditch;
-Drainages at Waste Areas;
-Main Effluent Line;
-Clear Well

e Condition of Unit/Potential for Leakage

- Counterpart: Potential for Leakage (Section 3.3.2.3)
- Affected Receptors/Pathways:

-Main Effluent Line;
-Clear Well

o Effects on Surface Runoff

- Counterpart: Potential for Contaminant Resuspention/Transport
(Section 3.3.2.2) -

- Affected Receptors/Pathways: Surface Soils; Subsurface
Drainageways

Other informational needs not accounted for above will be described in the

following sections.

3.4.2.1 Nature and Extent of Soil/Sediment Contamination

For the FS, the need for and extent of. any remedial action must be evaluated
with respect to a baseline understanding of the problem. The nature and
extent of soil and sediment contamination represent important aspects of the
problem definition. Not only do these issues define the volume of soil or

sediment to be removed or otherwise remediated, but they also are a
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consideration in disposal or treatment requirements. Most problems
originating in soils and sediments, including the public health risks and
environmental impacts, are also directly related to the nature and extent of

the contamination.

" Affected Receptor/Pathways:
~ All (with the exception of Groundwater Below the FMPC: see below)

3.4.2.2 Nature and Extent of Groundwater Contamination

This informational need represents a baseline issue since it defines the
bounds of the groundwater effects that must be addressed in the risk
assessment and feasibility study. The nature and extent of any groundwater
impacts associated with FMPC operations are of particular relevancy to the
assessment of the no—action alternative and the groundwater pumping and
treatment alternative. The characterization of onsite groundwater conditions
is also important since any problems at offsite groundwater receptors are
directly related to onsite conditions and what '"crosses the fence line". The
potential applicaﬁion of groundwater'quality standards as a clean—-up criterion
would also dictate that a quantification of the nature and extent of onsite

groundwater contamination be achieved.

Affected Receptors/Pathways:
- Groundwater Below the FMPC

3.4.2.3 Relative Source Contributions

The feasibility and effectiveness of several remedial action alternatives are
dependent on a knowledge of the various source terms for two principal
reasons. First, the long-term‘effectiveness of the actions would be better
served if controls of the major source terms are concurrently implemented.
Second, the prioritization or location of some actions would likely be a
function of the type and magnitude of the sources. Some options could also be
impacted if upstream or upgradient sources of contamination exist. The
observed presence of radionuclides in the Great Miami River at the Roés-Venice

Bridge is an example of the latter issue.
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Affected Receptors/Pathways: 361
. ~ All (to varying degrees)

3.4.2.4 Mass Flow Rate to Receiving Streams

Although various concentrations of surface water contamination have been
-——————observed—in—the-receptor-and-pathway-elements,-a-more—critical-parameter is—
the rate at which contaminant mass is entering receiving waters. Not only do

the risk and impacts at receptor locations depend on mass flux, but the
relative contributions from a number of sources should also be compared. in
terms of relative mass flux for purposes of prioritizing response actioﬁs. An
example is the main effluent line, the mass flux from which is an extremely
small percentage of the background mass flux in the Great Miami River due to

the large disparity in flow rates.

. Affected Receptors/Pathways:
- All

3.4.2.5 Impacts on Flora and Fauna

Surface soils represent at pathway/receptor element for which a viable plénc
. and/or animal community is important for either environmental or use
purposes. Livestock grazing is a critical element related to grasses growing
on potentially contaminated soils. Therefore, an assessment of the overall
impacts of environmental releases to soils must consider the degree of uptake
by the flora and fauna. Similar concerns exist to a lesser degree for other

receptor/pathway elements, and will be addressed as necessary in the RI.

Affected Receptors/Pathways:
- Surface Soils

3.4.2.6 Effects of Other Pumping Stresses

The assessment of groundwater pumping and treatment alternatives must consider

the effects of existing pumping stresses on the performance of the proposed
system. In turn, any negative effects of new pumping wells on the existing
systems must also be understood. The potential use of pumping wells to offset
the effects of other pumping operations, and hence to control groundwater flow

patterns near the FMPC, has been discussed previously.
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- ———--requirement for other investigative.tasks (e.g.;- the modeling study and risk .

361

Affected Receptors/Pathways:
- Groundwater Below the FMPC

3.4.2.7 Rate and Dispersion of Groundwater Flow

A complete understanding of local groundwater flow patterns is a basic

assessment) and the feasibility study. The net fiushing rate of the aquifer
is an important, technical issue in the assessment of plume migration and
potential remedial actions (e.g., the groundwater pumping/treatment
alternative). The importance of this issue centers on the time required to
observe the benefits of source controls at receptor locations, which if short
enough would reduce the need for response actions at the receptors. The
vertical and horizontal dispersion of groundwater flow in porous media tends
to "spread" the contaminants and effectively reduce concentrations with
distance from the source. This process will be incorporated into the

groundwater model.

Affected Receptor/Pathways:
- Groundwater Below the FMPC

3.4.2.8 Contaminant Attenuation and Transformation

Radiological and hazardous chemical constituents in a soil-groundwater matrix
are subject to numerous types of physiochemical processes that result in
either an actual reduction in contaminant mass (e.g., first order decay), or

an entrapment of contaminants within the soil matrix (e.g., chemical

adsorption). The net result of each type of process is an attenuation of the

contaminant plume with distance from the source, and a retardation in the rate
of movement of the contaminants. Such attenuation mechanisms are of obvious
importance due to the concomitant reduction in contaminant dose reaching
receptor locations via groundwater pathways. The same mechanisms also occur
in the unsaturated zone, thereby reducing the contaminant concentrations
reaching the aquifers as a result of environmental releases from waste areas,
drainageways, contaminated soils, etc. Various modeling techniques are
available to incorporate the effects of attenuation mechanisms into the
analysis of contaminant migration in the RI. Groundwater monitoring data will

be used for calibration purposes.
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Affected Receptors/Pathways: 361

- Groundwater Below the FMPC;
- Surface Soils; Subsurface Soils

3.4.2.9 Surcharge/Flooding Potential

~ The surcharge of the stormwater system can result in contaminated surface

water runoff bypassing the appropriate discharge point and entering more
critical environments Suéh as unlined drainageways. In addition, the
potential for the runoff to contact contaminated soils increases if
surcharging of the system causes localized ponding. This issue will be
minimized upon completion of the FMPC equalization basin, and may not be a

critical determinant in the FS.

Affected Sources:

- Stormwater System;
- Surface Drainageways

3.4.3 Summary

Figure 3.4 1s a summary of the potential remedial action alternatives for
onsite receptors and pathways and the associated informational needs. The
investigative tasks being proposed to satisfy the informational needs are also
presented in the figure. The latter relationship is further developed in

Section 4.0.

3.5 OFF-SITE RECEPTORS AND PATHWAYS

3.5.1 Potential Remedial Actions

For purposes of this preliminary evaluation to focus RI/FS activities, the
most feasible response actions for the five environmental receptors would
appear to be oriented toward the reduction or elimination of the sources or
pathways of contaminants to these receptors. The corresponding remedial
actions have been addressed in detail in relation to the specific sources and
receptors in previous sections, and need not be repeated in this section. The

inclusion of only source and pathway remedial actions in this planning
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exercise does not eliminate other alternatives (e.g., off-site soil and ground
water clean-up) from being evaluated in the FS. The results of the RI and
risk assessment will determine whether other actions will have to be

considered.

Offsite control of particulate emissions results only from source comtrol ~~— ~ ~TT

onsite. The pumping and treatment of contaminated groundwater at offsite
locations is entirely analogous to the option described in Section 3.4.1.3 for
onsite groundwater. The hydrogeologic setting and general site conditions
described in Section 3.4.1.3 could prove to be more pronounced at offsite
locations, and the eventual implementation of an offsite pumping and treatment
system may not prove to be a viable remedial action. The proposed modeling

study and risk assessment will be used in assessing the effectiveness of this

" option.

The alternative of contaminated sediment removal has also been generally
addressed in previous sections. Two points specific to Paddy's Run and the

Great Miami River are:

* The general sand and gravel nature of the sediments in Paddy's Run
and the Great Miami River would not be conducive to contaminant
adsorption and entrapment. Therefore, any removal operations will
likely be focused on depositional areas near bends and zones of
ponding. Sampling during the RI will be used to confirm this
hypothesis.

¢ Due to the relatively high flow velocities in the Great Miami River,
" the assessment of any sediment removal operation will have to
consider the potential for contaminant release and transport during
removal. The net environmental effect may be worse than the current,
no~action condition. Periods of no flow would eliminate this concern
in the case of Paddy's Run.
Another alternative that has been addressed in previous sections, but which
has elements peculiar to Paddy's Run, is channel lining. The purpose of
channel lining would be to eliminate the potential for leakage of contaminants
to underlying soils and groundwater. On the other hand, channel lining would
have significant impacts on stream ecology in general. In addition,
groundwater discharge to or from Paddy's Run would be correspondingly
eliminated, which could adversely modify migration patterns. An evaluation of
channel lining in the FS will have to balance these conflicting effects.
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FIGURE 3.4
ON-SITE RECEPTORS AND PATHWAYS

91

3-31



361

Since the harvesting of any contaminated plants and aquatic organisms would
necessarily destroy the same receptors that are to be 'protected' by the
response actions, this option would only be considered in terms of eliminating
an environmental pathway of which the contaminated plants or organisms are a

critical element. The ecological sampling to be conducted as part of the RI

will help to clarify this issue.™ ~

3.5.2 Informational Needs

A review of the informational needs associated with the environmental
receptors indicates a high degree of duplication with the informational needs
described in previous sections. For consistency of presentation, a cross-—
referencing with the appropriate sections will be provided below. One
exception to the general format is the regional aquifer receptor, which
duplicates exactly the onsite groundwater issue in both the types of potential
remedial actions and the associated informational needs. For this reason, a
general reference is made to the contents of Section 3.4 rather than an

element-by—-element reference.
The following summaries provide a general cross-referencing to other sections:

e Nature and Extent of Contamination

- Counterpart: Nature and Extent of Soil/Sediment Contamination
(Section 3.4.2.1)

- Affected Receptors:
~-Paddy's Runj ’
-Great Miami River;
-Flora and Fauna;
~Regional Aquifer
e Potential for Contamination of Groundwater
~ Counterpart: Leakage Potential (Section 3.2.2.3)

- Affected Receptors:

-Paddy's Runj;
~-Great Miami River
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e Local Hydrogeologic Setting 361
- Counterpart: Local Hydrogeologic Setting (Section 3.2.2.4)
- Affected Receptors:

-Paddy's Runj;

— = - —=Great-Miami—River — - — —  — . . __

e Relative Source Contributions
- Counterpart: Relative Source Contributions (Section 3.4.2.3)
- Affected Receptors: . .
-All
» Mass Flow Rate
- Counterpart: Mass Flow Rate to Receiving Streams (Section 3.4.2.4)
- Affected Receptors:

-Paddy's Run;
-Great Miami River

e Impacts on Indigenous Flora and Fauna
- Counterpart: Impacts on Flora and Fauna (Section 3.4.2.5)
- Affected Receptors:
-All
*» Sediment Resuspension Potential

- Counterpart: Potential for Contaminant Resuspension/Transport
(Section 3.3.2.2)

- Affected Receptors:

-Great Miami River
-(Paddy's Run to a lesser extent):

3.5.3 Summary

Figure 3.5 presents, in summary form, the relationship among potential
remedial actions, informational needs, and the proposed investigative tasks

for the offsite pathways and environmental receptors of concern to this RI/FS.
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3.6 POTENTIAL EXPOSURE PATHWAYS TO THE PUBLIC 361

3.6.1 Potential Remedial Actions

Most remedial actions to respond to human exposure to contaminants are

associated with the reduction or elimination of the sources and pathways of

contaminants to these receptors. These actions, which have been addressed in

detail in the respective sections on waste sources and pathways, do not
physiéally involve the receptors themselves. Thus, the informational needs
related to source and pathway options are simply referenced back to previous
sections. Two exceptions are the nature of contamination at each receptor and
the associated risks. Although not of critical importance to the engineering
feaéibility of source and pathway controls, these issues could be critical to

a determination of the need for and extent of the actionms.

The remaining remedial actions address the receptors themselves, and in turn
are dependent solely on the conditions (and associated risks) at the receptor

locations. These are described in the following sections.

3.6.1.1 Alternate Water Supply

If the final recommendation of the proposed RI/FS is that no aquifer remedial
action is necessary as long as the groundwater in the immediate vicinity of
the site is nbt used as a potable water supply, it may be cost-effective to
develop an alternate water supply for the affected populations. The use of an
alternate water supply would also be a possible interim measure during a
period of flushing if source controls are shown to represent an effective,
long-term response action to groundwater clean-up. The alternate supplx-could
take the form of a new well in a non-impacted aquifer, or the use of storage
facilities and imported water at each user location. The use of a regional
distribution systeh is limited by the low-density develapment and the large

distances between users.

Candidate Receptor:

- Ingestion

94

-COM000004 3-34



361

PUBLIC HEALTH/ENVIRONMENTAL
RISK ASSESSMENT @ @ lol® ® ®
AIR MODEL o
GROUND WATER MODEL o0 o0 @
| FACILIMES-TESTING -PLAN--~ - - 1@ 1T - -
WASTE STREAM SAMPLING @
DRUM SAMPLING
TERRESTRIAL / AQUATIC o
|-ORGANISM_SAMPLING ®
5| FLORA samPUNG ]; IO ®0
<
| pEEP BOREHOLES
>
Z| GEOPHYSICS o0
[&]
=| GROUND WATER
E WELLS / MONITORING i g d
Z| AR SAMPUNG ®
SURFACE WATER SAMPLING @ 00 @ o 00 O L J @
SEDIMENT SAMPLING o0 o 00 @ [0 @
SURFACE SOIL SAMPLING @ @
WASTE SAMPUNG
RADIATION MEASUREMENT @ @ ®
g g
HE E
g2l | 15l | |2 g : ¢ .
[4 ) < -
= 3 LR EERN R RN
Z 3 = EIR A E] 6~
5 S §§g§3§ HHAL ; inl2l? | (5] | |87
= £ & SISIE3(218] | (SI2IEI3] 5] | |BIELEI3) | 5] | (g ¢
w» I o HHEHMEE RIS ”’é olal2|E g £ 3
o 2 0 rI2|2l8|E1812| | |2]2(8]. BIE| (sl318l3! | 18] | |3 5
o o = LEEs=aE S EE Rk (28 | (5| |38
zle Qlwi=| e Z{o = = = w Qo
<z HEEEEERE T A AREEE AR ERREE:
- uhgs;gﬁ “‘“gogé? 2||818 : i #
S2S\CI3008 12 E el (252l | 18 | 2
4 JE:Q':’,’ “us‘=m§'3 g&‘gé =
215185145 8| |515132121518] |3/8(2)s
SHNEIFEHEREHE EEIRH HEBIHE
(723
Zz
=)
G
p- PLANT/ORGAN_ISM REMOVAL ® Y o0ol®
g CHANNEL LINING . . ‘ .
Wi
5 SED|MENT REMOVAL . . . . . . . .
&I~ GROUND WATER °
| PUMPING AND TREATMENT
u»% PATHWAY ELIMINATION e oo ° ° °
—
S SOURCE CONTROLS l.l. l.'. l. ® °
, GREAT MIAMI | FLORA AND [ATMOS}REGIONAL
ENVIRONMENTAL RECEPTORY PADDY'S RUN RIVER FAUNA  |PHERE| AQUIFER
FIGURE 3.5

OFF-SITE PATHWAYS (ENVIRONMENTAL RECEPTORS)

3-35




361

The treatment of potable water supplies at the user locations represents both

3.6.1.2 Treatment at the Tap

an alternative to an alternate water supply and a variation on the groundwater
pumping and treatment alternative. The reasons for groundwater treatment at

the tap would be similar to those just described for an alternate water

supply. The feasibility of this alternative would be directi;_;;iated to the
availability of appropriate treatment technologies, which will be identified

and evaluated in the FS. The Chio Department of Health will be consulted as

to the acceptability of such systems for private use before any related

remedial action scenarios are developed and evaluated in detail.

Affected Receptors:
-~ Ingestion

3.6.1.3 Access or Use Restrictions

One passive alternative to reduce the risks associated with direct contact and
ingestion exposure modes is to restrict access to and the use of affected
environments. Whereas this is already the case within FMPC boundaries, access
to and use of offsite areas such as the Great Miami River are not

restricted. The imposition df such restrictions would have wide-ranging
community impacts. Restrictions could also be extended to restraints on the
use of FMPC areas for crop production and livestock grazing. Access and use
restrictions do not appear to be warranted outside the FMPC areas. The RI

risk assessment will address this issue.

Affected Receptors:

- Direct Contact;
- Ingestion

3.6.2 Informational Needs

The nature of contamination at each receptor is obviously important to a
determination of the need for and extent of remedial actions, since it
establishes the past and potential exposure doses. The need to quantify both
the current and residual risks to exposed populations has been previously

addressed, and is not repeated in this section.

5
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3.6.3 Summary 38‘
The relationship among potential remedial actions, informational needs, and
the proposed RI activities for the potential exposure pathways to the public

is presented in Figure 3.6.
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4.0 TECHNICAL APPROACH: REMEDIAL INVESTIGATION 3 6 1

The.scope of work for the remedial investigation phase of the site-wide RI/FS
has been formulated in accordance with the model statement of work in the

FFCA. As such, the scope of work is of the following eight tasks:

o Task 1 - Description of Current Situation

o Task 2 - Work Plan Requirements

o Task 3 - Site Investigation

o Task 4 - Site Investigation Analysis

"o Task 5 - Laboratory and Bench-Scale Studies
o Task 6 - Reports :

o Task 7 - Additional Requirements

o Task 8 - Community Relations Support

With the exception of Task 3 (Site Investigation), the technical approach to
accomplish these eight tasks is fully described in the following sections.

The description of the site investigation phase of the work is limited to a
concise statement of the objectives, scope, and justification for frequency,
and the various types of field activities to be conducted. Additional details
on eaéh type of activity are in a detailed sampling plan, the sections of
which directly coincide with the breakdown of activities in Section 4.2 of

this work plan.

The scope of work included in this work plan is based on the current
understanding of site conditions and anticipated RI findings. Revisions may
be necessary to ensure that the objectives are satisfied as a more complete

information base 1is developed during the progress of the RI.

4.1 TASK 1: DESCRIPTION OF CURRENT SITUATION

A compilation and review of documents and analytical data pertinent to the
FMPC was undertaken concurrent with- the preparation of this work plan to
compile an informational base for determination of data gaps. In addition, an
initial site reconnaissance was conducted in order to field verify the
conditions assumed in the preparation of this work plan. Observations of the
surface conditions of the site were made to ascertain any health concerns

related to direct contact with exposed waste material or potentially

103



361

contaminated soils. The site conditions were also evaluated to determine
ground water, surface water, sediment, soil, waste, and other types of

sampling locations.

The review and critical evaluation of the existing informational base is a

7éontihuinéﬁactivity. The understanding of the current situation gained as a

result of the review of the existing information is reported as Task 1 -
Description of Current Situation. This task deliverable summarizes the
setting, location, pertinent area boundary features, general site physiography
and hydrogeologoy, and the historical use of the FMPC for the treatment,
storage, and disposal of both hazardous and radioactive materials. A history
of response actions, permit requirements, and a definition of boundary
conditions for the RI/FS will be addressed. The nature and extent of the
environmental problems associated with the FMPC are summarized in terms of the
actual and potential off-facility and on-facility health and environmental

effects.

Section 2.0 and 3.0 of this work plan present the preliminary understanding
of the problem and the preliminary evaluation completed as part of Task 1.
These Sections were prepared to better focus the understanding of the current

situation to the sitewide RI/FS.

4.2 TASK 2: WORK PLAN REQUIREMENTS

In addition to the work plan present herein, the activities completed under
Task 2 included the preparation and review of six supporting documents that
direct and control the technical activities to be conducted during the RI.

These include:

o Sampling Plan - The primary purpose of the Sampling Plan is to
provide justification and specific methodological and control
guidance for all field work to be conducted during the RI. The
sampling plan includes procedures for the collection, preservation,
and handling of samples from environmental media. ‘The following
types of field investigations are addressed in the Sampling Plan:
radiation measurements; surface soils; subsurface soils; ground
water; sediment; surface water; biological resources; and facility
testing. Section 4.2.1 discusses the Sampling Plan in more detail.

o Health and Safety Plan - The Health and Safety Plan is a site-
specific document that identifies and assess physical and chemical

104
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hazards to which field crews may be exposed. It identifies the
potential exposure in relation to permissible exposure levels, and
defines appropriate protection levels prior to the activation of
field work. The levels of protection reviewed and modified as new
data are acquired in the course of the site investigation. The
Health and Safety Plan has been prepared in accordance with both EPA
guidance documents and the specific requirements of DOE and its
contractors.

0o Community Relations Plan - A Community Relations Plan was developed
to provide the community with accurate, understandable, and timely
information on RI progress; to give community members the opportunity
to review data and analyses so as to contribute informed viewpoints
during planning efforts; and to develop good working relationships
with community members to promote continued progress of the RI/FS.
The plan is based on guidelines developed by the U.S. EPA, and may be
subject to change as the level and nature of community awareness and
involvement require.

o Data Management Plan - The general purpose of the Data Management
Plan is to provide a formatted, controlled clearinghouse for
pertinent historical and newly collected data. The plan defines the
capabilities of the data base management system, the upload and
download format requirements, the associated security and
administrative functions, and the integrated graphic features.

0 Quality Assurance Project Plan - A Quality Assurance Project Plan was
prepared in accordance with EPA guidance documents and DOE orders.
The plan was developed to serve as a detailed guide for all sampling
and analytical activities so as to ensure that the procedures used do
not detract from the quality of the results, and to ensure that all
activities, findings, and results follow an approved plan and are
properly documented. '

4.2.1 Sampling Plan

In Section 3.0 an investigative framework that related potential remedial
actions, informational needs, and investigative tasksAwas utilized to present
the types of RI activities that will be conducted at each source, pathway, and
receptor. The Sampling Plan is the document that extends this general scope
of activities into a specific series of monitoring, sampling, laboratory

- analyses, and related field tasks to be completed at the FMPC.

In accordance with the results of the preliminary evaluation (as illustrated
in Section 3, Figures 3.2 through 3.6), 17 investigative tasks were considered
necessary to satisfy the informational needs of the RI/FS. The next phase of
the planning process was to translate the generic informational needs

identified in Figures 3.2 through 3.6 into meaningful field data collection
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efforts that would be consistent with both the currently available data ba5361
(so as to achieve cost-effectivness while avoiding redundancy) and site-
specific conditions. Only the subset of the investigative tasks that
corresponds to site investigation activities (i.e., field data collection
efforts) under Task 3 of the RI/FS are of importance to this section. Ten

~--———such tasks were identified, corresponding to seven sampling planms (Table 4.1).”  ~ ~~~— —

Also indicated in Table 4.1 are five investigative tasks that are being
provided by ongoing or completed programs. The first, termed the
Characterization Investigation Study (CIS), involves sampling of the wastes
presently stored in Pits 1 through 6, the burn pit, lime sludge ponds,
sanitary landfill, fly ash piles, and silos 1, 2, and 3 (i.e., K-65 silos and
metal okide tank). Each waste storage pit was cored to its full depth at
several locations. Samples for physical and chemical analysis were composited
from the cores.
In thé same study, surface geophysical surveys were used to provide

- information regarding relatively shallow subsurface conditions‘throughout the

central and southwest portions of the FMPC. The three techniques used were:.
- 0 Magnetometry - to locate areas in which buried metals occur;
o Ground Penetrating Radar (GPR) - to define the boundaries of the

covered waste pits (i.e., Pits 1,2, and 3) and to verify indications
of buried metals (e.g., drums) from the magnetometer survey; and

o Electromagnetic Conductivity (EM) - to detect anomalously high
conductivity in ground water and thus to show where contaminated
ground water may be present.

A continuing comprehensive air monitoring program is conducted by WMCO as part
of routine operations at the FMPC. This monitoring network was audited in
April 1985 (DOE, 1985). Deficiencies noted in the audit report have been

_ corrected and three off-site monitoring stations have been added to the
network. At the present time, the monitoring of ambient concentrations of
uranium and radon being performed by WMCO is adequate and satisfies DOE
requirements for ambient monitoring of these constituents. The results of the
ongoing monitoring program, when combined with the historic information, will

provide an adequate data base for both the air modeling study and the risk
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Table 4.1 Identification of Potential Field Activities

. Investigative Task Corresponding RI/FS Activity
Radiation Measurement Task 3: Site Investigation

(Radiation Measurement Plan)

(Provided by Characterization
Information Study)

“;;Eéhéampling

Surface Soil Sampling Task 3: Site Investigation
- .- : . (Surface Soils Sampling Plan)

Sediment Sampling Task 3: Site Investigation (Surface
Water and Sediment Sampling Plan)

Surface Water Sampling - Task 3: . Site Investigation (Surface
Water and Sediment Sampling Plan)

Air Sampling (Provided by ongoing WMCO program)

Ground Water Wells/Monitoring ’ Task 3: Site Investigation (Ground
' Water Sampling Plan)

Geophysics ) (Provided by Characterization
Information Study)

‘ Deep Boreholes Task 3: Site Investigation
(Subsurface Soils Sampling Plan)

Vegetation Sampling Task 3: Site Investigation
: . (Biological Resources Sampling Plan)

| Wildlife/Aquatic Resource Sampling - Task 3¢ Site Investigation
(Biological Resources Sampling Plan)

Drum Sampling ‘ -~ (Provided by WMCO)
Waste Stream Sampling  (Provided by WMCO)
Facilities Testing Task 3¢ Site Investigation -

(Facilities Testing Plan)

Ground Water Model - Task 4: Site Investigation Analysis
Air Model - Task 4: Site Investigation Analysis
Risk Assessment Task 4: Site Investigation Analysis
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assessment tasks of the RI/FS. A recent air modeling study conducted by IT
Corporation and an ongoing modeling study by IT for purposes of supporting the
Center for Disease Control's does-effects will indicate if the data are

adequate.

- —The remaining studies, a composite sample of “each lot of theé stored drums and ~

a program of waste stream sampling, are being performed by WMCO. Data from
these sampling activities will be evaluated and incorporated into the RI/FS
data base in accordance with the QAPP. The completeness of the daté collected
from these programs will be reviewed in terms of the RI/FS data needs before

additional work is performed.

The seven sampling plans combined represent a responsive scope of field
investigations reflective of the current understanding of the FMPC and
associated environmental concerns. Additional data collection and evaluation
efforts now underway may contribute to refinements in the sampling plans. The
progressive findings of the field activities proposed in the plans may reveal

‘a need to increase the scope of the data collection efforts.

4.2.1.1 Radiation Measurement Plan

Objéctives and Justification

Direct radiation measurements were performed in 1976 and 1985 at the FMPC site
and its immediate environs by EG&G Energy Measurements, Inc., using the Aerial
.Measuring System (AMS). The results of these studies indicate that external
radiation exposure rates at the site boundary, and for much of the site, do
not exceed two times background levels for the area. Direct radiation
measurements made at the site boundary by WMCO, using thermoluminescent
dosimeters, confirm that external radiation exposure rates are at or near

background levels for the area.

Although these survey results indicate that there may be no direct radiation
hazard at the site boundary, valuable information can be obtained by
performing direct radiation measurements on the FMPC site. Such direct
radiation measurements are an essential part of an on-site assessment of

radiocactive contamination of surface soils.

108

4-6



The radiation measurement program will focus on characterizing the surface 36{
radiation fields within the FMPC. Direct radiation measurements indicate the
magnitude of the radiation field at the location of the detector. Since the
field strength is determined, in part, by the location and magnitude of

radiation sources near the detector, measurements made with portable radiation
Survey“insttuments*éte'used‘to*Iotate“and quantify radioactive materials in
the field. Radiation.measurements obtained in this investigation will be used

in five principal ways:
o0 To collect sufficient data to quantify surface radiation fields;

o To develop exposure rate contours for selected areas of the FMPC
site;

o To develop uranium concentration contour estimates for selected areas
of the FMPC site;

o To locate anomalies in both exposure rate contours and uranium
concentration contours for further investigations; and

o To indicate the locations for biased surface soil sampling.

Scope
In order to assess the levels of radiocactive contamination, radiation

detection/measurement instruments must be chosen which can detect the type and

energy of the radiations of concern. To assess radiation levels in the

‘Ptoduction Area and other FMPC environs, radiation measurements will be

performed using photon detectors coupled to survey meters. These will detect
and quantify radiations emitted by uranium, thorium, and their daughter
radionuclides. The principal goals of performing the radiation measurements
in these areas is to provide a graphic identification of the areal extent of
above-background surface radiation levels. From this information, the need
for further sampling and analysis to determine radioactive contamination

levels for surface soil can be identified.

Previous radiation measurements have been performed along Paddy's Run, in the
storm sewer outfall ditch, and in the waste storage areas. Measurements from
these areas and any other areas for which radiation measurement data are
available will be evaluated for quality and completeness following the

guidance presented in EPA's draft Data Quality Objectives, 1986. Areas which
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have sufficient radiation measurement data will not undergo additional 361

radiation measurements as a part of this phase of the remedial

investigation. It is anticipated that the areas which will be surveyed are:
o The production area;
o The sewage treatmentj
o The incineration areas; and

.0 The perimeter of the waste storage areas (including the area west of
the production area and the southfield areas).
Prior to beginning radiation measurements, these areas will have a 100-foot
grid pattern established and marked. The grid will extend beyond these areas

by at least 300 feet. Should subsequent radiation measurements indicate soil

concentrations of uranium in excess of the reference level, then the grid will

be extended beyond such areas by 300 feet. This grid will include properties
off the FMPC property to the east of the sewage treatment and incinerator
areas, and possibly other off-site areas. A 1,000-foot grid pattern will be
established and marked for the'femainder of the FMPC site. Figure 4.1 shows

the areal extent of radiation measurements to be performed for the FMPC site.

Reference Level

A reference level of 35.0 pCi/g for uranium-238 in soil, as indicated by
radiation measurements, will be used to determine biased soil sampling
"locations. This reference level is not chosen as the remediation requirement
for soil concentrations of uranium, since such a level will be determined
after the environmental dose pathways analysis has been completed as part of
the RI/FS. In addition, this concentration corresponds to thé lower limit of
.detection of the most sensitive portable radiation survey instruments which
can be used to detect. uranium—-238 daughters. These instruments are described

below:

Based on a review of the operating history and radionuclide emission
inventories for the FMPC, it has been determined that uranium isotopies
(uranium~238 and uranium-234) were the principle radionuclides released from

the FMPC which would be present in surface soils in the vicinity of the
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portable radiation survey instruments which can detect gamma rays emitted by

FMPC. In situ detection of these radionuclides in soil requires the use of

uranium-238 daughter radionuclides (thorium-234 and protactinium-234m). Both
low-energy photon detectors and large-volume scintillation detectors (for

high-energy gamma ray detection) will be used in the survey. Although these

- instruments have--been chosen because-of their high sensitivity-for-detection — —---- —

of uranium—-238 daughter radionuclides, they will also detect other gamma-ray

emitting radionuclides which may be present.

Low-energy photons, such as the 63 keV gamma rays emitted by thorium-234, are
best detected with a Field Instrument for Detecting Low-Energy Radiations
(FIDLER). The estimated lower limit of detection (LLD) of the FIDLER is
approximately 35 pCi/g for uranium-238 in soil. This value of the LLD for the

FIDLER is a key factor upon which the reference level is based.

Although the reference level of 35.0 pCi/g will be used Eo guide the
collection of biased soil samples, the choice of this level will not preclude
collection of soil samples with concentrations of uranium-238 less than 35.0
pCi/g. Radiation measurements and random soil sampling will be performed
throughout the site, including areas previously determined to have soil

concentrations of uranium-238 less than 10 pCi/g.

 There will be a walkover of each 100-foot grid using portable scintillation
survey instruments to detect and measure both the gamma-ray field and the X-
ray field. Prior to the walkover survey, each 100-foot grid will be
subdivided into sixteen 25-foot grids. This will allow adequate coverage of
‘the grid during the walkover. Both large volume and FIDLER probes will be
used. Continuous measurements will be performed over each grid area with an
>inﬁegrated reading. Locations within each grid which yield an instrument
reading corresponding to a soil concentration in excess of the reference level
" will be marked by dropping a weighted flag at the location. Grid areas and
grid points that occur on buildings or paved areas will not be surveyed.
Instead, measurements will be made at the surface of the'ground adjacent to

the buildings or paved areas which are affected.

112

4-10



Measurements with a Pressurized Ionization Chamber (PIC) will be made at :)E;l
selected locations to determine the magnitude of the gamma-ray field (exposure
rate) and to calibrate the hand-held, large-volume scintillation survey
instruments. At least fifty (50) locations will be selected to provide PIC
measurements which are representative of each area to be surveyed. The

_ —_locations. for PIC measurements-will be dispersed throughout the radiation -—-——-— -
measurement locations shown in Figure 4.1 and will be selected to cover the

entire range of exposure rates encountered at the site.

Grids for which instrument surveys indicate uranium concentrations exceeding
the reference level (as flagged on the walkover survey sheets) will be further
characterized by additional radiation survey instrument measurements to better
define the areal extent.of the contamination of that grid and adjacent

grids. This will be done by performing a walkover survey of the area centered
on the flagged location. The determination of the necessity and number of
soil samples to be collected in any grid with an indicated uranium
concentration greater than the reference level will be made according to

Section 4.2.1.2, Surface Soil Sampling Plan.

The radiation field (exposure rate) will be measured at each grid point of the
1,000-foot grid at a height of one meter from the surface of the ground.
Measurements will be performed using large-volume scintillation detectors.
Fiéld'calibrations will be performed at no fewer than 20 locations using the
PIC. The'PICHQill have a calibration traceable to the National Bureau of

Standards prior to performing on-site measurements.

4.2.1.2 Surface Soils Sampling Plan

Objectives and Justification

The data on surface soil contamination at the FMPC has been collected
primarily near the site boundary and off site. With the exception of 12
samples collected in 1984, uranium was the sole parameter of analysis. The
data collected in these studies suggest thﬁc contamination by uranium in
surface soils off site appears to be through the air pathway. ¢dfFédrf dded
Afé Adédidré (6 dédéting SFf+41E¢ duftdééd 4411 diddiveh LOALERLLAd1ohE] Bal Ade
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4déqvd¢é Surface soil sampling will be performed to characterize on-site

-contamination of soils by radionuclides or hazardous ¢Wéhidd1¢/ substances and

off-site surface soil sampling for uranium contamination. The following

problems and data gaps are indicated:

°

The extent of on-site soil contamination by radionuclides and
hazardous-chemicals-is not—knownj-and-- - ~—- - ——--- -=—— - — - -

The areal and vertical extent of on-site soil contamination has not
been defined.

The areal and vertical extent of possible off-site soil contamination
will be further defined.

The surface soil sampling program will focus on determining the effect that

operations and waste disposal at the FMPC have had on the near surface soils

and the degree that contaminated soils contribute to off-site migration of

contaminants. Specifically, the objectives for surface soil sampling are to:

(o]

1o

Collect sufficient data to determine the extent of contamination by
radioactive and hazardous chemicals on site;

Confirm areas of surface radiological contamination identified in the
radiation measurements survey and quantify the types and
concentrations of radionuclides found;

Provide data to characterize the source term for all radionuclides
which have the potential to contribute to off-site environmental
dose; ’

Provide additional sampling to character1ze4per1meter and downwind
sectors surface soil contamination.

Identify the types and determine the concentrations and areal extent
of hazardous chemical contamination in surface soils on sitej and

Provide data that will determine where future subsurface soil

sampling may be necessary.

The collected data will be used, along with previously collected data to:

[o)

Develop a graphic representation of radiological contamination in
surface soils on and near the FMPC;

Evaluate the potential pathways for surface migration of radiological
and chemical constituents away from the FMPC;

Evaluate the actual and potential risk to public health and the
environment resulting from surface soil contamination; and

114
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o Identify the need for and evaluate remedial action alternatives for :3
contaminated surface soils. 61
‘ It is assumed that the surface soils sampling program recently conducted in
the waste storage area as paft of the CIS will provide data of the quality

required for the RI/FS. As it becomes available, appropriate data resulting

from_the _study will be included_in_the RI/FS.

- Scope _
Surface soil samples will be taken pfithd#{l§ in two general areas within the

FMPC as shown on Figure 4.2 and three general areas off-site. The two areas

within the FMPC are: (1) Production Area, sewage treatment area, and

perimeter of the Waste Storage Area; and (2) remaining areas within the FMPC

site boundary. The three off-site areas are: (1) ten locatioms at 250-foot

intervals along the northeast property boundary and ten locations along the

eastern property boundary at the sewage treatment area; (2) five to ten

locations along a line from the eastern property boundary of the sewage

treatment area due east of the site at 200-foot intervals; and (3) sixteen

additional randomly selected off-site locations. In addition, surface soil

samples will be taken off-site at locations where vegetation samples will be
‘ collected and on-site where required to provide data for field calibration of

radiation measurement instruments.

Samples will be collected at the following locations:

1. Production Area, Sewage Treatment Area, and Perimeter of the Waste
Storage Area

Sample locations for radiological analyses will be determined upon
completion of the radiation measurement survey. Localized areas
indicated by instrument response as having elevated radiation levels
as flagged in the walkover survey, will be sampled. For large areas
with elevated radiation readings the radiation isopleths will be used
to define and specify areas where surface samples will be taken. The
criteria for selecting areas for surface soil sampling will be those
areas that exhibit radioactive contamination which exceeds the
reference levels defined in the Radiation Measurement Plan.

Such areas identified for collecting surface soil samples are biased
areas. Within large areas identified for biased sampling, a grid
will be established with the same orientation as the 100-foot grid

| -
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established for the radiation measurements survey. Soil sample 361
locations on the grid will be selected using a random approach that
assures all areas of the grid have the same probability of being
selected and assures that a statistical representation of the area
will be obtained. In addition, biased samples will be taken within
each identified area which exhibit the highest surface radiation
measurements of radionuclides in that area. It is estimated that
approximately 200 soil sample locations will be required to

Biased samples for chemical analysis will be collected at any known
accidental spill sites, areas adjacent to storage tanks, areas
adjacent to railroad tracks, and areas adjacent to transformer
pads. Samples will be analyzed for chemical constituents to
determine the presence of soil contamination. It is estimated that
10 soil samples will be collected for chemical analysis.

Remaining Areas Within the FMPC Site Boundary:

Samples in this area will be collected for radiological analyses.
Sample locations will be the 1,000-foot grid points.

Offsite Along the Northeastern and Eastern Property Boundaries:

Ten sampling locations at 250-foot intervals along the northeast
property and ten sampling locations along the eastern property
boundary at the sewage treatment area.

QOffsite East of the Sewage Treatment Area:

Five to ten sampling locations beginning at the eastern property
boundary at the sewage treatment area and along a line due east of
the site at 200-foot intervals.

Additiohal Off-Site Locations:

Sixteen sampling locations at the approximate state plane coordinate
shown below:

N-S E-W N-S E-W
491250 1384500 485000 1374250
491250 1382000 482500 1374250
488750 1387000 480000 1374250
488750 . 1384500 487500 1371750
488750 1382000 485000 1371750
488750 1379500 482500 1371750
482250 1387000 472500 1385750
487500 1374250 474000 1376500

15 ‘ 117



NOTE: All off-site sampling is contingent upon obtaining approval of thé}fil

affected property owners. If approval cannot be obtained, then a
location will be selected as close as possible to the initially
specified location. The total number of off-gite surface soil
sampling locations is 41 to 46. Sampling methodology will be the
same as for the random sampling program performed on site at 1000-

Samples for radiological analyses will be taken at three specified depth
intervals at each identified sampling point. Samples will be taken at six-
inch depth increments within the Production Area and sewage treatment area,
and at two-inch depth increments outside the fenced areas, 4dd within the FMPC

site boundary, and off site. The uppermost soil sample will be analyzed prior

to the two lower samples. The two lower samples will be analyzed if
concentrations exceeding the reference levels of radiological parameters are
detected in the upper sample. Should contaminants be detected in all three
samples, the location will be noted as a potential location for subsurface

soil sampling.

Previous soil sampling work in the area of the FMPC has demonstrated that
multiple depth samples from a single boring at each soil sampling location is
adequate to support the mapping of soil contamination in the site environs (IT
Corporation, 1986). In order to obtain an estimate of the variability of the
measurement system, duplicate samples will be collected at 10 percent of the
identified sample locations. The locations to be sampled in duplicate will be

chosen at random.

Sample Density

A key objective of the surface soils sampling program is to investigate the
spread of radionuclides over a geographical region by mapping the
concentrations of the radionuclides and determining possible trends from a
potential source. Concurrently, the mapping will identify the geographic

boundaries of migration.

Many standard mapping techniques, however, do not account for the pattefns of
spatial continuity specific to each plume and do not yield any measure of
reliability. The geostatistical technique of linear Kriging, a method by

which data are weighted according to their spatial continuity to predict the

118
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361

level of concentration, provides a commonly utilized solution. The Kriging
technique makes use of the variogram, a structural function characterizing
spatial cbntinuity (similarity among points as a function of the distance
between them), and provides an estimate of reliability. However, practice has

shown that linear Kriging does not perform well in the presence of highly

positively skewed frequency distributions such .as those exhibited by the .. . __.. .

uranium concentration in soils at the FMPC. Variograms of concentration
levels tend to be ill-defined and overinfluenced by extremes. More
importantly, the reliability measures do not provide any confidence levels,
i.e., no degree of certainty, and the assumption of a normal distribution of
errors is unjustified.

|
In cases of highly positively skewed frequency distributions, the use of the
geostatistical technique known as'"probébility Kriging" has been preferred
(Flatman, et. al, 1985). This technique involves the application of linear
Kriging to estimate the conditional probability distribution of concentrations
rather than the concentrations themselves. This conditional distribution
method has several positive features for application to investigatioms such as
the spread of radionuclides in theAvicinity of FMPC:

o It is distribution free and resistant to extremes; hence, it can be
applied to skewed data sets.

o It yields confidence intervals which are not only data configuration-
dependent but also data values—dependent.

o It is reasonably simple in application and has been shown to perform
well.

One application of the probability Kriging technique-is to identify data gaps
and to provide information on the requisite distance spacing between locations
“for the collection of additional samples. As indicated on Figure 4.3, the
dissimilarity between observations increases as the distance of separation
between samples increases. That is, the amount of information to be gained on
the concentration at a point by sampling at a second point decreases as the
distance between the points increases. A trade-off therefore exists between
maximizing the amount of information to be gained and minimizing the density
(and cast) of a sampling program. An accepted rule of thumb is that the

sampling distance should be equal to two-thirds of the range, which is the

1185
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distance beyond which no information on one point will be gained by sampling

. at the second point (Jaurnel, 1986).

This technique was previously used in support of IT's soils sampling program

at the FMPC. Using data on uranium in soils collected in 1984, an analysis
.d_____y_;__ywasupetformedAtouidentify_information_gabs_whichﬁhad_to_benfiiled_tommap”soil____.____H____

concentrations within an approximate five-mile radius of the FMPC. This

distance was identified as approximately 2,400 feet.

This analysis was extended following IT's soil sampling program of the FMPC.
Using only data from samples that exceeded 15 pC%/g, which would be pertinent
when planning activities that are directed toward the identification of areas
_of elevated concentration, an application of probability Kriging yielded a
sampling distance of approximately 1,000 feet. This distance was well within

the range of the resultant variogram.

The decrease in the distance from the 1984 value of 2,400 feet was due
primarily to the inclusion of newly collected and higher concentration data
from near the incinerator area. Since these conditions would lead to higher
. localized variability and a wider range of values, a smaller distance spacing
between sampling points would be required to achieve the same statistical

reliability.

For purposes of the RI/FS surface soils program, a 1,000-foot sampling grid
was selected for those areas outside of the waste storage areas, Production
Area, incinerator area, and the respective 300-foot extension zanes (for which
. a 100-foot grid will be used). The selected spacing distance is considered to
be conservative since the optimum value would be exﬁected to lie between the
1,000-foot and 2,400-foot values previously computed. The reason is that-
concentration patterns in surface soils in the proposed 1,000-foot grid areas
(e.g., pastures and woodlots on the FMPC) would be expected to lie between
patterns in off-site areas (2,400 feet), where a more uniform distribution of
concentrations approaching background is found,‘and those patterns highly
influenced by data from the incinerator area (1,000 feet), where a more biased

distribution toward elevated levels is found.

4-18 1295
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It is also important to note that the data from the radiological analysis of
collected soil éamples will be augmented by the results of the walkover

' radiation survey. The walkover survey will detect localized areas of surface
soil contamination between grid points. Probability Kriging is uniquely

suited to the use of such combined data for spatial investigations (Jurnel,

o 1986). Ll e e e

Sample Analysis

Because soil samples collected for radiological analyses are taken where
radiation levels exceed the reference level, samples designated for
radiological analysis will be analyzed for the following parameters that are

representative of the materials found at FMPC:

Gamma Spectral Analysis
Isotopic uranium
Isotopic thorium

Sr-90

Tc-99

Np—-237

Ra-226

O 00 O0O0O0Oo

Soil samples designated for chemical analysis will be analyzed for the
‘ following parameters: ’

HSL Inorganics

HSL Volatiles

HSL Semivolatiles

HSL Pesticides/PCBs

Primary Drinking Water Organics
Organophosphorous Pesticides

lolo 0 © 0 ©

4.2.1.3 Ground Water Sampling Plan

Objectives and Justification

The hydrogeological field program will focus on determining the effect that
the operations and waste disposal practices at the FMPC have had on ground
water. The overall objective of the Ground Water Sampling Plan is to satisfy
identified data gaps in order to:

o Determine if subsurface water-bearing zones below the FMPC have been
contaminated both on site and off site. :

o Characterize the rate and direction of ground water flow within each
separate hydrologic unit.

Yo g

12
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o Determine the concentrations and sources of contaminants on site and
indicate any migration of hazardous substances.

o Determine the effects pumping ground water and resulting
recharge/discharge relationships have on ground water flow and
contaminant transport, and

— - ~o ~Define areas of subsurface migration and ground water discharge for
contaminants.

The study will focus on identifying sources of ground water contamination,
pathways for contaminant transport, and receptors or potential receptors of
the contaminants. The reason this study will focus on these issues is that
one of the most critical decisions to be made in relation to the FMPC site
outside of the waste storage area is the need for, and extend of, ground water
remediation. Only by defining the ground water system and the sources and

pathways of contamination can remedial actions be considered and their impacts

assessed with respect to public health issues.

In order to achieve these ijectives, a phased approach to field activities is
planned. The first major phase of work, which is the subject of the Ground
Water Sampling Plan, will concentrate on satisfying the principal data gaps in
the current understanding of ground water flow patterns and ground water
quality from a regional perspective and in relation to specific potential
sources, pathways, and receptors. The Ground Water Sampling Plan represents a
responsive plan reflective of the current understanding of the FMPC and
aésociated ground water conditions. Additional data collection and evaluation
efforts now underway may contribute to refinements in the final plan. This
will ensure that field investigation activities will satisfy the overall study
objectives without a redundancy of effort. Other or proposed ground water
studies may reveal the need to change the .number of proposed monitoring wells
based on new interpretations of ground water-flow patterné and contaminant

plumes.

123
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Scope :)ESl

A total of 92 monitoring wells are proposed for installation during Phase I of
the RI/FS. Three different water-bearing zones will be intercepted by the
proposed monitoring wells. Figures 4.4 through 4.8 show the locations of the
existing and proposed monitoring wells. Proposed well locations were selected
.based.on data.gaps identified from.previous ground water studies and sampling.
results from the existing wells. The existing well locations were used to the
maximum extent possible in establishing the monitoring network for this
investigation. Well depths at each location were selected to provide

necessary information on the three aquifers of concern.

The number and specific locations of the new wells have been formulated around
17 unresolved technical issues and related data needs identified from the data
quality objectives process. Table 4.2 has been prepared to relate each new
well (as identified by ics'well_number) to the issue or issues that its
specific placement will address. Most wells address multiple issues, while

" each issue is addressed by at least one well. Also indicated in Table 4.2 are
the existing wells at each location to highlight the two or three-well

clusters being formed by the new wells.

The shallowest wells (100 series) will be completed primarily in the till and
will screen either the water table or isolated perched water. Based on
sfratigraphic logs from existing borings on sité, it is estimated that the
wells in the till will be up to 35 feet deep. A total of 42 new shallow wells
are proposed. The till material is the unit most likely to be contaminated by
direct contact with wastes and by surface water infiltrating through waste
areas and adjacent contaminated soils. In order to examine the extent of
potential impact in the soils overlaying the regional aquifer, it will be
necessary to place a grouping of shallow wells immediately around the waste
storage units and other potentially contaminated areas. This approach is
necessary because stratigraphy within the till and near surface soils is
variable and subsurface interpretations cannot be extended accurately across
large areas. Only local interpretations of the flow system within this near

surface unit are justifiable.
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PLACEMENT RATIONAL FOR PLANNED ON-SITE MONITORING WELL LOCATIONS
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Most of these wells will be completed in tillj however, the till may Béfagry

thin or absent in some proposed locations for shallow wells. Such a condition
will not necessarily reduce the value of the shallow well, however, and a 100-

series well will be installed in the upper 35 feet of the unit.

The sand and gravel outwash deposits which _underlie the glacial till _are__ .. . __.
hydrologically less complex than the till. These deposits are also more
extensive and represent a regional-scale buried channel aquifer which is being
used for water supply purposes. Results of analysis of previous samples
collected from the existing wells indicates contamination in this aquifer in
the area immediately downgradient of the waste pit area. Analysis of samples
from off-site wells to the south of the FMPC have also exhibited elevated
levels of uranium. The nature and extent (vertical and/or horizontal) of this
contamination cannot be adequately defined using the existing monitoring well

network.

Therefore, a series of intermediate depth wells (200-series) will be installed
to a depth of approximately 70 feet to screen the upper portion of the upper
sand and gravel aquifer. Twenty-two 200-series wells will be installed in

this aquifer.

Very 1it§1e information is currently available on the potential downward
transport of contaminants from the upper portion of the sand and gravel
aquifer into deeper zones. Because this aspect of contaminant transport is
important to an assessment of the current and future effects of the ground
water pathway, the proposed well locations for the saﬁd and gfavel aquifer
were developed to maximize the number of well couplets in the upper and lower
zones of the sand and gravel aquifer. Nineteen new well couplets Qill be

created as a result of this program.

Three deep wells (400-series) will be installed on site below the "blue-clay"
reported to underlie the upper sand and gravel aquifer at some as yet
undetermined locations. Data from existing wells completed in this zone do
not indicate elevated levels of any radiological or chemical constituents. In
face, the existing data do not indicate that any contaminants have reached the

lower sand and gravel unit that directly overlies the blue clay. Because the
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blue clay may impede the downward migration of contaminants to the underlying
aquifer, and no contamination is known to be present, the penetration of this
layer with borings and wells should be avoided, if possible. This

investigative approach will be, therefore, to install the 300-series wells as

part of this sampling plan to determine the quality of ground water in the

sand and gravel unit which overlies the blue clay. If édArdiAdridd 14 __ _.

dévééréd] (Héd dédpét #EI14 LHAL pEAérLdié (REDUER LR BIdE 414y (400/44£144)
%111 bé ptépéééd/ The 300-series wells are to determine if the blue clay

layer is present under the FMPC site and if its presence is influencing the

migration of contaminants or ground water flow. If the blue clay is not

encountered at the target elevation, the boring is extended an additional 15

feet to be sure that the blue clay is not present. Whether the blue clay is

present or not, these wells will provide water samples and hydrologic data at

a _consistent elevation. The evaluation of the boring logs, chemical analyses

and hydrologic data will determine if additional wells are required to further

. define the presence of the blue clay.

Three 400-serie§ wells are proposed for installation off site. Two wells are
proposed to evaluate ground water quality and hydraulic gradients vertically
throughout the aquifer east of the site where large pumping stresses might
induct downward migration of contaminants into the deeper aquifer zones. The
third well is in an area outside the influence of the pumping wells and

upgradient of the facility.

Very little is known about the quality of ground water directly beneath the
Production Area. T4 pidpoidr f(Hé Produéeiod Afédd 44 4 didfidéd 4ovitéé of
grovhd SAréf LOAFARIAALIdh (LREFEBy £AEd4idd $Ub4Edhdhl 4Fddiédd ddd porédridl
tédédidl Aériddd) ddd fb 444444 1¢d 1dhpddrd oA ¢Hé FALértbédting £dvéd)
wohibdting #EY14 #111 Bé pLacéd 14 (Hé £111 Add (Hé dppét d4dd ddd £F4vél
ddbitét 1h hpgtddiéht ddd dovvigrddiéht ditdétidhdl Wb #4114 444 éhiténily
propdééd HIERIA (hé A&Fidé PLOddEFidn Afddl Wdwévér| #1114 ddy Bé prdpdééd
AfLét fhé 48114 4dAd FAAIA1A41¢4Y1 4$dfvéyé 4Fé Lodpléréd fo¢ (hé 4Féd[ 4ddd dnéé
Fhé déLailed dbALRALIdh 6f S414¢iné dArd 4dd Fhd hddélidg 4bddy £édd1bé 16¢é41
gtodnd wdtdt pArriéidd/ However, six existing wells are located in the

Production Area and will be included in the quarterly ground water sampling
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program. These include three till wells equivalent to 100-series wells and

three deeper wells completed just below the depth of the blue clay. Data from

the sampling of these existing wells will be evaluated to determine if

additional wells are necessary in the Production Area.

~ Current evidence suggests that ground water in the till is not directly .

connected to ground water in the underlying sand and gravel unit (Dames and
Moore, 1985). Water levels in the two units are different, and the top of the
sand and gravel unit is not saturated. THéréfdéé/ AAFiY fHé didefivhdion 4f
¢ORSEIFdéREs 1A EHé L11Y 14 hdfé £1E4F1y défidéd| (hé dpprdddd 4111 bé {4
dE11T d4¢% SUAYIdY #ELL 1h (Wé CI1] béfdré ddvddding (Ué EdFtédpdnding déépés
WoLéd Idrd (hé dddd Add grdddY 4A4uifés Béldwl THIE #IYY Addid (Ué IAAdPéreédd
$ptédd of éohidinddld ¥y dF111idg (H£OMEN POLEALIATY Y Wigh FOAEEALLALISAE of
¢dhpdvindé/ All borings will be drilled with cable tool equipment. The cable

tool technique advances temporarly steel casing as the boring is deepened.

This casing maintains an open boring without the use of drilling muds and

provides a barrier against the potential for downward migration of

contaminants from shallower aquifers. Cable tool drilling will be used

throughout the drilling program, therefore the deeper well in each cluster

will be drilled first to determine the target depths of the other wells in the

cluster.

All boreholes for wells will be advanced using cable tool drilling methods and
will follow the general procedures presented in the QAPP. A temporary steel
casing will be drilled, driven, or pushed as the borehole is advanced to the
bottom of the hole. The temporary casing will be nominal eight-inch-diameter
to allow for construction of the monitoring well. Cuttings will be removed
from the borehole using a sand pump or dart valve bailer, whichever proves
more effective. During the process of drilling monitoring wells, relatively
undisturbed soil samples will be collected with a split-spoon sampler. The
sampling and logging of subsurface materials is incorporated into the

Subsurface Soils Sampling Plan, as discussed in Section 4.2.1.4.
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Shallow wells (100-series) will be screened in the water table or in localized
perched water zones in the till which overlies the upper portion of the

regional sand and gravel aquifer over most of the site. The intermediate

wells (200-series) will be screened at the top of the sand and gravel aquifer

so that the top of screen is below the till base and at least ten feet below

_the water table. The deep wells (300-series) will be screened at the top of a .- -
clay layer referred to as the '"blue clay". In the event that blue clay is not
encountered, the well is screened at a depth approximately equal to the

elevation of the top of the blue clay beneath the production area. The 400-
series deep wells are screened so that the bottom of the screen is ten feet

from the top of the bedrock.

The monitoring wells will be constructed in accordance with the well design
and installation procedures detailed in the QAPP. Four-inch inside diameter
(I.D.) 316 stainless steel pipe will be used for well construction. Ten-foot
sections of 316 stainless steel 0.0l-inch-slot screens will be used (minimum
three square inches open area per lineal foot of screen) for 300- and 400-
series wells. Fifteen feeﬁ of screen will be used for 200-series wells so

that five feet of screen can be left above the water table.

Upon completion, the monitoring wells will be developed by pumping and
flushing with water to remove fines from the area around the sending zone and
the monitoring well. All the new monitoring wells will be surveyed to
establish the horizontal location of each well according to the UTM or State
Planar coordinate system. The elevation at the top of the measuring point on
the well casing will also be surveyed to provide vertical control for ground
water level measurements. Horizontal coordinates will be accurate to 0.5 feet
(0.15 meters); elevation will be accurate to 0.01 foot (0.003 meters). The
existing wells which are to be included in the monitoring network will also be
surveyed, if necessary, to ensure elevation and location accuracy. Much of
this effort was recently completed in support of another DOE investigation,

however.

After all new monitoring wells have been installed and have fully recovered
from any new well development or aquifer testing programs, static water levels

will be measured in all wells, including those from the previous surveys
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included in the network. The purpose of these measurements is to map the
water table and potentiometric levels in the aquifer at a single point in
time. Water level measurements will be made in all wells in the network on a
monthly basis for one year to evaluate the effects of seasonal variations on

water levels.

In addition, the electronic data logger with two transducers will be installed
at Well Locations 9 and 14. One recorder will be installed on each of two
wells, 109 and 209. Wells 114 and 214, which are located along Paddy's Run,
will each be fitted with a transducer. Data from these recorders will be used
to detect patterns in water level changes. Water levels will be measured
continuously during both a dry season and a wet season to determine the stream
stage/ground water level relationships. A specific measurement period will be

determined once the project is initiated and a final schedule is developed.

Aquifer Testing

Two types of aquifer tests may be prerformed at the FMPC. These include long-
‘term pumping tests and short-term slug tests. Pumping tests are specifically
studied to determining transmissivity and storativity in water table, leaky,
or confined aquifers. These tests provide measurements over a relatively
large volume of the aquifer and are useful in identifying recharge/discharge
zones and/or barrier boundaries. Slug tests are suited to measurement of

" hydraulic conductivity in the material immediately adjacent to the well

screen.

As part of the characterization program for ﬁhe till, short-term slug tests
will be performed at upgradient wells; at wells in the area of the waste pits;
. at a well in the vicinity of the surge lagoon; at a well in the vicinity of
the‘K-65 Silo No.l; at a well in the vicinity of the sludge ponds; and at

wells in the fly ash pile areas.

There is a definite possibility that the diameter and rate of discharge of any
potential pumping well will not be conducive to a long-term pumping test in

the relatively ﬁermeable and extensive sand and gravel aquifer. Therefore,
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the need for a long~term pumping test will be determined only after the361
preliminary modeling study can be used to predict the level of aquifer i

response that would be expected.

All monitoring well waters, developmental and purging, will be processed

" through the FMPC waste water treatment system. This system includes;

processes at the General Sump, Biodenitrification, and Sewage Treatment Plant.

Ground water samples will be collected from new and selected existing wells.
The new wells will include 42 100-series, 22 200-series, 22 300-series wells,
three 400-series wells, and three off-site wells. Thirty-six additional
monitoring wells that exist on site, along with selected off-site wells, will
be included in the sampling network. Additionally, approximately six till
wells, six top of upper sand and gravel aquifer wells, and six bottom of upper
sand and gravel aquifer wells, will be selected at upgradient locations and

sampled to establish background concentrations.

Sampling during this hydrogeologic investigation will be performed after all
wells are installed and on three later occasions during different seasonal

conditions. The initial ground water sampling event is expected to occur in

March 1988. Additional well sampling will not be proposed until the resultant

data base is evaluated. Sampli a _portion of the wells i to
etion_cou of a the wells would not he easi comparable
to e samplin esults and of limited use_ to_ the ound
water modeling. Wate ality sa i during the RI/FS wi be
performed on a quarterly basis only. The progress of the
drilling program is not dependent on the results of ground water
i since cable tool drilli is bei used to isolate the
e te . ifers.

The data analysis to determine if additional wells are necessary will be

dependent on geologic evaluations as well as water gradient and water quality

data from all the wells. Spot analyses from the wells during drilling will
_not_improve this interpretation. Pf4péf dfdudd wdfét 4dhplidg prdéédirésd #i11
bé dddd 0 dddurté (hdL A (oddddiddiidn oF bidd 14 IAeEfddidéd 1hEd Fhé 4dhplél
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Sample Analysis ’ . 6
‘ A total of 143 wells have been identified for sampling. During Phase I !
activities, samples will be collected from each of these wells on f#é four
occasions. All samples will be analyzed in the field for pH, temperature,
conductivity, and dissolved oxygen.
Since the selection of each new well was specifically justified within the
context of the existing monitoring well network, it is necessary to analyze
all ground water samples for a full suite of radiological parameters and a
more focused set of general water quality indicators to achieve the overall
study objectives. All ground water samples will be analyzed for a set of
radiological parameters that include radionuclides or materials handled at the
FMPC. These parameters, which are consistent with those being tested under

the ongoing RCRA monitoring program include:

o Total Uranium o Total Thorium

o Isotopic Uranium o Isotopic Thorium
o Isotopic Plutonium o Technetium-99

o Radium-226 o Cesium-137

o Radium-228 o Strontium-90

o o -Ruthenium-106

. "Neptunium-237

All samples will also be analyzed for the following parameters that are being

used as indicators of drinking water quality under the ongoing RCRA program:

o pH o Arsenic

o Specific Conductance o Barium

o Chloride o Cadmium

o Iron o Chromium (Hexavlent; - Total)
o Manganese o Fluoride

o Phenols (total) o Lead

o Sodium ' ‘0 Mercury

o Sulfate o Nitrate

o Gross alpha o Selenium

o Gross beta o Silver

o Alkalinity as CaCO, o Ammonia

o Carbonate/Bicarbonate o Total Organic Nitrogen

As a result of the review of Volume II of the CIS, the samples will be
analyzed for HSL organics and inorganics, HSL pesticides/PCBs, primary
drinking water organics, and orgonophosphorus pesticides. This is referred to
as the Hazardous Substance List plus (expanded HSL) of analytical

parameters. Additionally, six wells in the region of the burn pit and Pit 4
will be analyzed for dioxins, 2,3,4,8-TCDD/TCDF and PCDD/PCDF.

¢ 13%
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The analysis of ground water samples for WdZz4fddvd 3uB4¢dRéé Lid¢ (expanded
. HSL) ofgdRiéd 4ddd SENéF ¢é4ié héfdld will be petformed on a limited basis.

The reason for this reduced scope is twofold:

o The ongoing RCRA ground water monitoring program is already testing
for organics and metals on a quarterly basis at. 41 on-site and off-
site wells, and will be continued on at least a semiannual basis in

——— - -the future.- - S e e e e e e

o The frequency and levels of detection of these species during the
RCRA program indicate that a problem worthy of a comprehensive
testing program in the RI/FS (in comparison to the radiological .
problem) does not exist in the ground water underlying the FMPC and
adjacent areas.
In order to confirm that the conditions are the case, I3 36 selected ground
water samples will be analyzed for HSL volatile and semivolatile organics and
-HSL inorganics, including cyanide, plus HSL pesticides/PCB's, primary drinking
water organics, and organophosphate pesticides. Wé pédfiéidéd o¢ Wérbiééddéé
Kdvé ébét Vééd dérééféd 1d fUé RERA pidgidd] 4dd #I1Y AdY Bé 4AdLlypZéd dhdés
tHi4 prdgtdhl The wells to be sampled for expanded HSL analysis have been

selected to augment the quarterly RCRA monitoring program. These include ten

new shallow wells within the waste storage area; a shallow well immediately to
. the east of the Production Area; and 200-series wells in the upper sand and
gravel aquifer east of the Production Area and south of the Production Area

along the storm sewer outfall ditch. Based upon a review of the findings of

the CIS and the current HSL sampling program, the FMPC has added 20 wells to

the previous 16 wells to be sampled in the expanded HSL water quality sampling

program. Water quality samples will be drawn from the following 100-series

monitoring wells and analyzed for the full expanded HSL; 104, 110, 119, 121,
125, 172, 173, 174, 175, 176, 178, 183, and 116.- The following 200-series
will be sampled and analyzed for the expanded HSL as well; 214, 215, 216, 219,
220, 221, and 222.

Additionally, dioxins, 2,3,7,8-TCDD/TCDF and PCDD/PCDF will be analyzed for in
wells 237, 204, 284, 175, 178, and 183 in the waste pit area. These wells

have been selected on the basis of their proximity to the burn pit and pit 4.
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4.2.1.4 Subsurface Soils Sampling Plan

Objectives and Justification

The overall objective of the Subsurface Soils Sampling Plan is to provide
additional detail on subsurface conditions within the FMPC that may define or
influence contaminant migration pathways. The subsurface soils investigation
will provide additional information on:

0 The subsurface stratigraphy in the site area and its relationship to
the distribution of ground water;

o The lateral and vertical extent of radionuclide and hazardous
¢héhiéd] substance contamination of subsurface soils to assess the
nature and extent of potential subsurface pathways to ground water
contamination; ”

o The geochemical properties of the subsurface soils that may retard or
enhance contaminant movement, or define potential pathways; and

o The geotechnical properties of the subsurface soils, for use in
evaluating the feasibility of remediation alternatives.

The subsurface soils sampling program is an integral part of the ground water
monitoring well installation program. However it is addressed separately in
the Subsurface Soils Sampling Plan due to the difference in underlying
objectives and the specificity of methods and equipment. The locations of
boreholes for sampling subsurface soils coincide with many of the proposed
locations for the wells. Although these locations were primarily dictated by
ground water issues (as summarized in Table 3.1), the general selection
criterion of location near potential contamination sources, pathways, and
receptors that are distributed across the FMPC also satisfy the informational

needs of the subsurface soils program.
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‘clusters), subsurface soil samples will be collected only once through the

Scope 3 8 1

Continuous sampling of subsurface soils will be performed during the drilling
of the boreholes for all 100-series wells and through the till where 100-
gseries wells will not be installed (Figures 4.7 and 4.8). At locations where
more than one well is to be installed (i.e., couplets and three-well

geologic column, so that a profile of the geologic material is obtained from

ground surface to the bottom of the deepest boring.

In accordance with the results of the preliminary evaluation (as illustrated
in Figures 3.2 through 3.6), 17 investigative tasks were considered necessary
to satisfy the informational needs of the RI/FS. The next phase of the
planning process was to translate the generic informational needs identified
in Figures 3.2 through 3.6 into meaningful field data collection efforts that
would be consistent.with both the currently available data base (so as to
achieve cost-effectiveness while avoiding redundancy) and site-specific
conditions. Only the subset of the investigative tasks that corresponds to
site investigation activities (i.e., field data collection efforts) under Task
3 of the RI/FS are of importance to this section. Ten such tasks were

identified, corresponding to seven sampling plans (Table 4.1).

Also indicated in Table 4.1 are five investigative tasks that are being
performed under éeparate contract. The first, termed the Characterizatidn
Investigation Study (CIS), involves sampling of the wastes presently stored in
Pits 1 through 6, the burn pit, lime sludge ponds, sanitary landfill, fly ash
piles, and Silos 1, 2, and 3 (i.e., K-65 silos and metal oxide tank). Each

waste storage area was cored to its full depth at several locations. Samples

for physical and chemical analysis were composited. Samples analyzed for

volatiles were collected separately in the field, and immediately transferred

to the Weston Analytics Laboratory. Samples were composited in the Weston lab

under strict quality control protocols. These composite samples were then

subjected to analysis for volatiles in accordance with CLP procedures.

Borings will be advanced using cable tool drilling methods. During the
drilling program, standard penetration tests will be conducted and subsurface
soil samples will be collected using an 18-inch drive split-spoon sampler in
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accordance with ASTM Method D1586-84. Soils will be continuously sampled in

the till. Split-spoon sampling beyond the base of the till will be conducted
every five feet and at each change in lithology, as determined by the project
site geologist. In addition, undisturbed samples will be collected at a rate

of two per borehole if clay layers are found in the till. Undisturbed samples

" will also be collected of the uppermost portion of the blue clay layer at the

location of the three 300-series wells in closest proximity to the FMPC
production wells (Wells 311, 334, and 338). Conventional 30-inch Shelby tubes

will be used if subsurface conditions permit.

All samples will be examined and described by the project site geologist. The
geologist will describe and classify all samples based on their color (Munsell
Soil Color Charts), texture (Unified Soil Classification System), estimated
water content, and depth from land surface. All field observations will be

recorded on the standard forms provided in the QAPP.

Field Screening of Subsurface Soil Samples

Immediately upon opening each split-spoon sample, the samples will be screened
for volatile organics using OVA 4#d or HNu field instruments. If a volatile
reléase is detected, a soil sample of the core will be transferred to a
standard VOA vial. The field screening procedure for radionuclides will
utilize ddéd of PHé FHEdd déréérdis + 4 ldféé*#&lﬁﬁé SCIAITYAbIdhA déréébdt] 4
PIDLER déréétdt] 4dd 4d ALpRApAFeidlé dérééidtl ARy $4dplé £o¢ HhidH fhé
détdéding SAYAE é4iéédd BALKEFddAd By FiFéé Eddddrd dédidfidnd fo¢ 4y 4F fHé

iﬁféé prodédiréd #iY1 bé 4 Ldhdiddié £of 14Vdrtdtd¢y 4441p414/ a large-volume
scintillation detector (SPA-3). The sample with the highest reading within

each geologic horizon for each boring location will be selected for

radiological analysis. If more than one sample has the same high reading,

then the on-site geologist will select onme of these samples for radiological

analysis.

Sample Analysis

Subsurface soil samples will be collected from 54 separate locations where new
wells are to be installed. The laboratory analysis program associated with

these samples will be comprised of four elements, as follows:
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Radiological analysis; ' 3 6 }
Geochemical analysis;

Geotechnical/engineering properties testing; and

Organic/inorganic analysis.

© O 0 O

It is estimated that over 1,500 split-spoon or Shelby tube samples will be
collectgqugggipgrthergqpsurfaggkgypgram.rWén_gnaLy;@sﬂgfugll samples is not
Aéé;sible, nor is it necessary to achieve a satisfactory understanding of the
overall site conditions. The final program will be dependent on field
results, as described below. All samples will be archived for additional

testing, as deemed appropriate based on the initial testing results.

Subsurface soil samples will be selected for radiological analysis based on
the results of the field screening. At least one sample per horizon (till,
" upper sand and gravel, and lower sand and gravel ) per location will undergo

radiological analysis, yielding a minimum of 94 analyses.

The sample selected for laboratory analysis will be that which exhibits the
highest relative reading above the screening criterion for the given location

and horizon.

All samples sent to the laboratory will be tested for a set of radionuclides
historically used, stored, or produced at the FMPC. These parameters are the

same as those being analyzed under RCRA compliance monitoring, and include:

Total Uranium

0 o Thorium 232

o Uranium 234 o Cesium 137

o Uranium 235 o Strontium 90
o Uranium 236 ‘0 Ruthenium 106
o Uranium 238 o Neptunium 237
o Radium 226 o Plutonium 238
o Radium 228 o Plutonium 239
o Technetium 99 o- Plutonium 240
0 o Thorium 230

Thorium 228

The purpose of the geochemical analysis program is to gain quantitive
information on parameters that can be used as indicators of the potential for
contaminant migration through (or adsorption to) subsurface soils. The soil
properties selected as indicators of contaminant migration and attenuation
include: total cation exchange capacity, total organic carbon (TOC), grain-
size, and leachable iron and manganese. Samples will be selected for analysis
based on differences in visual properties (i.e., color, texture, etc.), with
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-~ aquifer, and five from the lower sand and gravel aquifer. =~

361

variability is expected to decrease as one proceeds downward through the soil

spatial distribution being a second criterion. Since the degree of

horizons, more samples for geochemical analysis will be taken in the till than
in the sand and gravel aquifer. In particular, it is estimated that 20

samples will be obtained from the till, ten from the upper sand and gravel

Geotechnical (engineering) properties testing will be performed on a minimum
of 20 undisturbed Shelby tube samples. Engineering properties to be tested

include:
0 Modified Proctor Compaction Test (ASTM D1557);
o Vertical Permeability;
o Unconfined Compression (ASTM D2166);

o Triaxial Shear Test (consolidated isotropically undrained, C.I.U.,
with pore pressure -ASTM D2850); and

o Vertical Consolidation (dial reading/time technique - ASTM D2166).

The presence of organic and toxic inorganic compounds in subsurface soils has
not been documented to be a problem at the FMPC. Even if cases had been
reported, it would be difficult to pinpoint locations of elevated levels
through a borehole subsurface soils program if sample locations are randomly
selected. The proposed approach is to subject a sample to a full HSL analysis
if one of two observations is made: (1) the sample has unusual odor or visual
evidence of organic or inorganic contamination; or (2) a relatively high
reading occurred during the field screening for volatile orgahitg. Any
samples meeting either of these criteria (with a minimum of two samples per
borehole where either one or both criteria are met) will be subjected to a
full HSL analysis for volatile organics, semivolatile organics, and inorganic

metals.

4.,2.1.5 Surface Water and Sediment Sampling Plan

Objectives and Justification

The surface water and sediment sampling programs have been combined into a

single Surface Water and Sediment Sampling Plan due to a similarity of
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objectives. These objectives are:

o Identify the distribution and extent of radiological constituents in
sediments from Paddy's Run and site drainage systems leading into
Paddy's Run. -

o Characterize the radiological and hazardous ¢Rédiddl éddéfiddénrd

drainage pathways from the site towards Paddy's Run, discharge points
into Paddy's Run, as well as Paddy's Run.

o Determine the presence of radiological constituents and their
concentrations at a given point in time in the Great Miami River both
upstream and downstream of the FMPC outfall, the confluence of
Paddy's Run with the Great Miami River, and upstream and downstream
of the SOWC collector wells.

o Identify radiological constituents in the sediments of the Great
Miami River at locations upstream and downstream of the SOWC
collector wells, at the FMPC NPDES outfall, the confluence of Paddy's
Run with the Great Miami River, and at depositional locations in the
Great Miami River.

o Determine if the FMPC is a significant source of organics and
selected inorganics to the Great Miami River and Paddy's Run.

In addition to the investigative scope described herein, a companion study

being performed in response to Order 14 of the OEPA's June 26, 1987, Directors

Findings and Orders will contribute valuable information and insight into
those objectives dealing with the Great Miami River. The companion study has
as its principal objective the determination of whether the main effluent line
is a source of contamination to the nearby SOWC wells. A key component of the
investigation is the effects of the main effluent line on river water quality,
and in turn the interactions between the water column, sediments, and
underlying aquifer. The field work and hydrologic analysis associated with
this study will provide considerable additional information on the reach of

the river nearest to, and most likely affected by, the main effluent line.

Scope

Table 4.3 has been prepared as a summary of the Surface Water and Sediment
Sampling Plan. The plan has two primary components. The first is associated
with the four principal surface water courses (Great Miami River, Paddy's Run,
storm water outfall ditch, and the main effluent line), and involves a multi-
element sampling plan designed to make use of ongoing WMCO monitoring programs
and previous study results. The second component involves a variety of
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surface water drainage paths, conveyance facilities, and ponding areas in the
waste storage areas and Production Area. The sampling plan for these
locations is designed to provide a characterization of surface water and
sediments at one point in time. This limited effort could pinpoint any
significant contaminant sources or problems that would otherwise continue
undetected. The results of either of these components of the sampling plan
could indicate that additional sampling is required to fully evaluate the

respective source or pathway of concern.

Surface water sampling locations on the Great Miami River will coincide with
the sampling stations established by WMCO (Figure 4.4 9), and will include

four additional sampling locations. As indicated on the figure, the
additional locations are immediately opposite the SOWC well on the west bank,
just downstream from the point of discharge of the main effluent line, within
the depositional area at the bend in the river downstream from the previous
point, and immediately downstream from the confluence with Paddy's Run.
Currently, WMCO is collecting daily grab samples from sampling points Wl
(upstream from the main effluent line) and W3 (downstream from the effluent
discharge). In addition, weekly grab samples are collected at point W4,
approximately 7.6 km downstream from the confluence of Paddy's Run with the
Great Miami River. The daily and weekly samples are composited monthly for a
determination of uranium, Ra-226 and Ra-228, and gross alpha and beta
concentrations. '

The surface water sampling plan will augment this ongoing program by
collecting samples from the same three locations and four new locations on a
quarterly basis for one year, and analyzing for the full set of radiological
parameters, TOX, TOC, and general water quality parameters. This quarterly
sampling plan will characterize seasonal flow and water quality variations for
an -extended list of indicator radiological parameters. If consistent with the
overall project schedule, samples will be obtained in April, July, October,
and January. Approximate flow rates will be obtained from an existing USGS
Great Miami River gaging station at Hamilton, Ohio. Direct measurements of
flow will also be made at the point of sampling.

Sediment samples will be collected on a quarterly basis from the same
locations. Samples will be collected at the quarter points in the channel and
from depositional and floodplain areas at each location. One sample from the
most prominent depositional area at each location will undergo full
radiological analysis, and grain-size testing will be performed at one
location to assist in determining if sorption is an important process and
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TABLE 4.3
SUMMARY OF SURFACE WATER

AND SEDIMENT SAMPLING PLAN

LOCATION

SURFACE-WATER -- --"--
SAMPLING PLAN*

SAMPLING PLAN*

Great Miami River

Paddy's Run

Storm Water Outfall
Ditch

Main Effluent Line
(Manhole 175)

Waste Storage Areas

o Two drainage

path to Southwest

o Abandoned
drainage pipes
along west

.0 Drainage north
of Pit 5

o Drainage north
of railroad
tracks

o Drainage south
of Pit 1 and
Clear Well

o Drainage north
of surge lagoon

Quarterly at Seven
locations: FR, O/HQ1

Quarterly at three
locations: FR, OIHQ2

Four locations during

a storm event: U, A/B,
R; One location: FR,

o/uQ?

Quarterly: FR, O/HQ4
One sample:
expanded HSL

One sample from each:
U, A/B, R

One sample at three
locations (if flowing):
U, A/B, R

One sample at three
locations (if flowing):
U, A/B, R

One sample at two
locations: U, A/B, R

One sample at two
locations: U, A/B, R

One sample at two
locations: U, A/B, R
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Quarterly at Seven
locations: FRj;
Quarterly at one
location: GS

Quarterly at three
locations: U, A/B,

R; Quarterly at one
location: FR, GS;

One sample at four
locations: expanded HSL

One sample at three
locations: FR, GS;

One sample at two
locations: expanded HSL

Quarterly:
One sample:
expanded HSL

FR, GS

One sample at one
location: expanded HSL
None6

One sample at one
location: expanded HSL
One sample at one
location: expanded HSL
None6

None6

- -SEDIMENT- - -



TABLE 4.3
(Continued)
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. .LOCATION

SURFACE WATER
SAMPLING PLAN*

SEDIMENT
SAMPLING PLAN¥*

o Drainage south
of Pit 4 and 6

0 Seep near
greenhouse
(plus any
other seeps:
assume 5)

o Drainages from
upper fly ash
pile

Production Area

o Two drainages

southeast of

substation

o Drainage near
rail siding

o Six culverts

o Manholes and
catch basins

One sample at three
locations: U, A/B, R

One sample: U, A/B, R,
expanded HSL (one sample

from other seeps: U, A/B,

R, expanded HSL)

_One sample at four

locations: U, A/B, R,
o/WQ

One sample at two
locations in each:
U, A/B, R

One sample at two
locations: U, A/B, R

One sample from each:

One sample at 12
locations: U, A/B, R

expanded HSL6
One sample from
other seeps:
expanded HSL

One sample at four
locations: U, A/B, R;
One sample from one
location: expanded HSL

One sample at two
locations in each:
U, A/B, R

One sample at two
locations: U, A/B, R

One sample from each:

One sample at 12
locations: U, A/B, R

. *J = Total Uranium
A/B = Gross Alpha and Beta
R = Ra-226 and Ra-228

1Ongoing WMCO Monitoring Program:

U, R, A/B ‘

2Ongoing WMCO Monitoring Program:

Bimonthly: R

Ongoing WMCO Monitoring Program:
Bimonthly: R (when flowing)
Ongoing WMCO Monitoring Program: Daily: U, A/B; Monthly: R, Ru-106,

4
Th-232
6

0 = TOC and TOX

FR

GS = Grain Size

WQ = General Water Quality Parameters
= Full Radiological Analysis

expanded HSL = HSL Organics and Inorganics, HSL
Pesticides/PCB's, Primary Drinking Water
Organics, and Organophosposous Pesticides

recently performed as part of the CIS
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Monthly (Composite) at three locations:

Weekly at five locations: U, A/B;

Weekly at one location: U, A/B;

Represents work recently performed as part of the CIS
Sampling and radiological testing of sediments in drainage ditches
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whether an important source is present. All other sediment samples form the

Great Miami River will be archived within their original container in an

environmentally controlled area at IT's radiological lab (RSL) in Oak Ridge,

Tennessee. If the single sample analyzed from each location exhibits a
concenttatlon of any parameter exceeding twice background, all arc@;zgqmr_ 7
samples from that locatlon and samplln;>é;;gf-w111 also be subjected to a full
radiological analysis. An exception to this strategy is that all sediment
samples from the background location (Wl) will be analyzed during the first
round of sampling to better establish background conditions.

Surface water flow in Paddy's Run is monitored at WMCO stations W5, W9, W10,
W1ll, and W8 (Figure 4.9). Station W5 provides an upstream control, Stations
W9 and W10 represent upstream and downstream locations with respect to the
waste storage area, Séations Wll and W7 provide a similar upstream/downstream
péit for the confluence of the gtorm water outfall ditch with Paddy's Run, and
Station W8 is a downstream off-gite location. Weekly saﬁples are analyzed by
WMCO for uranium content and gross alpha and beta activity. Bimonthly

composites of weekly samples are analyzed for Ra-226 and Ra-228.

The spatial distribution provided by these six stations is considered adequate
for monitoring surface water effects in Paddy's Run. The ongoing program will
be supported in the RI/FS, however, by quarterly sampling at Stations W10,
W1ll, and W7, with analysis for the full radiological program, TOC, TOX, and
the general water quality parameters. The selected stations are the closest
downstream locations from the two principal sources of contaminants to Paddy's
Run (i.e., the waste storage area and storm water outfall ditch), and a
conttol‘point upstream form the confluence with the outfall ditch. As with
the Great Miami River surface water program, the extended list of parameters
will yield confirmatory quantitative information on the presence or absence of
additional parameters of concern, and will indicate relative contributions and

seasonal variability of the sources.

Sediment samples will be collected at Stations W10, Wll, and W7 on a quarterly
basis. Station W5 will also be included in the sediment sampling program to
provide a background comparison. Samples from Stations W5, Wll, and W10 will

be analyzed only for the base set of parameters,(utanium, Ra-226, Ra-228,
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gross alpha and beta), whereas a full complement of radiological-paraheters
will be tested along with grain size for sediment samples from Station W7. In
addition, sediment samples from the same four locations will be analyzed on

one occasion for the full set of HSL parameters.

Station W6 is Q;éd by WMCO fo monitorAeffluené gﬁsééiatea Qi;h the storm water
drainage ditch. Weekly samples are collected for uranium and gross alpha and
beta analyses, while a bimonthly composite is analyzed for Ra-226 and Ra-

228. The proposed program will involve a single sampling episode during a
storm event at five locations along the ditch. Four samples will be analyzed
only for the base set of radiological parameters, while the most downstream
sample will be analyzed for the full radiological parameter list, TOC, TOX,
and the general water quality parameters. The distribution of sampling points
along the length of the ditch will document either significant gains or losses
of radiological constituents as one proceeds downstream. The one extended set

- of analyses will be for confirmatory purposes.

Information provided in the background document indicates a noticeable change
in sediment characteristics and contaminant concentrations along the ditch.
For this reason, three sediment samples will be collected along the length of
the ditch. A full set of radiological parameters and grain size will be
tested toAdocument these conditions and to establish any correlation with
grain size. In addition, sediment samples will be collected for full HSL
analysis at two locations. These include a point just upstream from the
‘confluence with Paddy's Run (downstream from the fly ash piles), and a point
of depression in the channel pathway near the midpoint of the ditch length

(upstream from the fly ash piles).

Surface water discharges are also being monitored by WMCO at Station W2.
Station W2 is the sampling point at Manhole 175 that is used to monitor
effluent from the Production Area and is the specified compliance point for
the NPDES permit. Continuous samples are currently being collected in
proportion to the total flow. Samples (24-hour composites) are collected
~daily and analyzed for uranium content and alpha/beta radioactivity. Monthly
composites of the daily samples are analyzed for Ra-226, Ra-228, Ru-106, and

30

Th-232. Two semiannual composites are analyzed for other radionuclides.
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In support of the data base being generated by WMCO, quarterly surface water
samples will be obtained from Station W2 for one year and analyzed for the

extended set of constituents. This program will provide confirmatory data as
to whether organics and selected inorganics are being discharged to the Great

Miami River via the main effluent line.

Sediment samples will be collected from Manhole 175 concurrently with the
quarterly surface water samples. The samples will be analyzed for the same
full set of radiological parameters and grain size. One surface water and one
sediment sample will also be analyzed for the full set of HSL parameters

during the initial round of sampling.

Numerous surface runoff drainageways exist within or near the waste storage
areas and in the Production Area. These drainages may have been in the past,
or may currently remain, receptors of contaminants from spills, leaks,
overtoppings, or other kinds of releases associated with the waste storage
units. As part of the Surface Water and Sediment Sampling Plan, single
surface water samples will be collected at various locations along the
drainageways. Each samplé will be analyzed for the base set of radiological
parameters in order to flag any elevated concentrations or contamination

patterns. These findings could result in source identification and focused

remediation actions. The drainages and locations are identified in Table 4.3.

Sediment samples were collected for radiological analysis at numerous
locations along these same drainages as part of the CIS. The proposed effort
is to collect a single sediment sample from four key drainages to Paddy's Run
at a point downstream of any potential releases from waste storage areas, and
to subject these samples to a full HSL analysis. These locations include the
southwest drainage ditch near the K-65 silos, the drainage ditch north of Pit
5, the drainage ditch from near the sanitary landfill north of the railroad

tracks, and a drainage from the upper fly ash pile.

Flow measurements will be taken at the time of sampling at each location. All

surface water and sediment sample locations in open channels (streams,
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drainages, ditches, etc.) will be located by placing stakes on opposite banks
of the sampling location. The number of the sampling location will be marked

on each stake and recorded for future surveying.

Sample Analysis

All surface ;éiéé-saméieé—QiII be éﬁb}ééﬁ to tﬁeffoliowingrfield éﬁélyséé;
pH

‘Temperature

Conductivity

Dissolved Oxygen
Flow

O 0 00O

The surface water and sediment sampling program summarized in Table 4.3 will

“yield the following number of samples for analysis:

o Total Uranium, Gross Alpha and Beta, Ra-226, Ra-228

- 55 surface water samples
- 40 sediment samples

o Full Radiological Program

-~ 45 surface water samples
- 39 sediment samples

o TOC, TOX, and General Water Quality Parameters

= 49 surface water samples

o expanded HSL Parameters (Organic Volatiles and Semi-Volatiles,
Inorganics, HSL Pesticides/PCBs), Primary Drinking Water Organics,
and Organophosporous Pesticides.

- 6 surface water
- I1 17 sediment samples

o Grain Size Analysis

= 15 sediment samples

In addition, random field sample splits, random field blanks, and blind

duplicates will be analyzed on a 10 to 15 percent frequency.

Based on information available on the FMPC waste inventory, the following

parameters will be selected for the full radiological plan:
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Total Uranium o Thorium 230

Uranium 234 ) Thorium 232

Uranium 235 o Cesium 137

Uranium 236 o Strontium 90

Uranium 238 o Ruthenium 106

Radium 226 0 Neptunium 237

Radium 228 0 Plutonium 238

" Technetium 99 T " 0~ Plutonium 239 oo

Thorium 228 o Plutonium 240

The general water quality parameters will include the following:

O 00000000 O0OO0OOo

4.2.1.6

pH o Arsenic
Specific Conductance o Barium
Chloride o ~ Cadmium
Iron o ‘Chromium (hexavalent,
Manganese total)
Phenols (total) ) Fluoride
Sodium 0 Lead
Sulfate o Mercury
Gross Alpha ) Nitrate
Gross Beta ) Selenium
Copper ) Silver
Nickel ) Molybdenum

Biological Resources Sampling Plan

Objectives and Justification

There are four objectives to the biological resources sampling plan:

[o]

On-site

whereas

To determine if contaminant substance release to the FMPC environs
results in significant uptake, assimilation, and transfer through
ecological habitats;

To determine if ¢éhfdhiddAf hazardous substance release to the FMPC
environs results in uptake and assimilation in agricultural products
and crops; : . .

To determine if the above represent significant pathways to human
receptors, and the potential risk to humans from those pathways; and

To determine if federal or state threatened or endangered species
exist within the FMPC environs, and the potential risk which is posed
to their existence or welfare through contaminant release from the
FMPC.

sampling will be used to evaluate existing conditions at the FMPC,

the off-site sampling will be used to evaluate the extent of off-site
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conditions as well as to establish background levels for control areas. A
determination of radiological substances in food chain species will be used to

evaluate risk to human health relative to environmental fate and transport.

Scope

Discussions with Federal and State endéhgered species experts resulted in the

identification of two species that could occur on the FMPC. These include one

species of mammal, the Indiana bat (Myotis sodalis), and one amphibian, the

cave salamander (Eurycea lucifuga). Surveys will be conducted within habitats

that may potentially support these species to verify their presence or

absence.

In addition to the above, two raptor species of state concern have been

observed at the FMPC. These were the Coopers hawk (Accipiter cooperi), and

the northern harrier (Circus cyaneus). Although these species have no legal

status, their breeding habitat in Ohio may'be endangered. Consequently, their
presence on site will be monitored. Surveys will also be conducted for
additional plant or animal species of Federal or State concern if they are

discovered on the FMPC environ.

Samples of vegetation, agricultural products, garden produce, and terrestorial
and aquatic organisms on and near the FMPC will be collected for analysis.

The type, location, and frequency of each sample grouping will necessarily
vary in order to reflect anticipated contaminant pathways and to satisfy the

overall study objectives.

Sample locations for vegetation will be randomly selected at both on-site and
off-site areas in both upwind and downwind directions. The WMCO off-site
control areal located in Indiana will be used as a control area to conduct
sampling for background levels. Three samples of each vegetation species
selected for analysis due to its importance to grazing livestock and game
animals iwll be collected from each on-site and off-site location. A total of
21-28 vegetation samples will be collected for analysis. All remaining

samples will be archived.
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concentration in important crop or livestock locations, additional vegetation

If subsequent surface soil sampling results indicate areas of elevated

samples will be collected from these areas if they differ from the original
sampling locations.

-Oné iS&ﬁ&iﬁh site 6rriﬁ£;5£atéiyradjécé;t“égwthe FMPC, along with the control
area, will be used for the sampling of agricultural crops and garden

produce. Four species will be sampled at each location to represent the full
range of growth patterns. A preliminary determination based on field
observations includes potatoces, corn, soybeans, and beets. Three composite
samples of each species will be collected at each location, resulting in a
total of 24 samples. Individual sample sites will be chosen on a random basis
by pacing off randomly cﬁosen coordinates within the agricultural field or

plot being investigated.

Forbs, grasses, agricultural crops, and produce samples will be removed, with

‘roots and above ground parts intact, from within a 0.5 m?

circular quadrant at
each sampling point. A soil sample will be taken from the center of each
quadrant and archived. Roots and above ground parts from each sample location

will be separated in the field and analyzed separately.

Milk and eggs represent additional agricultural products of interest to the
biological sampling plan. However, due to the existing data base and the
ongoing routine monitoring of such products by WMCO, no additional sampling is

proposed for the RI/FS.

Wildlife species will be captured‘for analysis at two sites—-within the
controlled production or waste area of the FMPC and within the open space near
the southwest corner of the FMPC property. The capture will be achieved using
live traps, snap traps, or other appropriate techniques. Two samples each of
two game species and one nongame species will be collecﬁed at each location,
yielding a total of twelve samples. Game species could include, for example,
the eastern cottontail, gray or red squirrels, or quails. Mice will likely be

the nongame species.
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Fish and benthic macroinvertebrates will be sampled, if present, at azigiél of
seven stations on Paddy's Run and the Great Miami River. Three locations on
Paddy's Run include the railroad crossing upstream from the FMPC, just
upstream from the point of discharge from the stormwater outfall ditch, and
near the confluence with the Great Miami River. The four river locations
include points four river miles upstream and downstream form the FMPC, at the

outfall from the main effluent line, and near the confluence with Paddy's Run.

Three fish samples and three macroinvertebrate samples will be collected for
analysis at each location, resulting in 21 samples of each. Fish samples will
be collected with an electroshocker or with nets. Larger game fish will
represent a single sample; smaller fish samples will be composited. Samples
of benthic macroinvertebrates will be composited by order following
collection. Samples not sent for analysis will be archived. Biological

resources sampling locations are shown in Figure 4.10.

Sample Analysis

All samples collected for analysis will be analyzed for isotopic uranium,
strontium, and cesium. If any samples are found to contain elevated levels of
these indicator parameters, an archived sample or a newly collected sample
~from the same location will be analyzed for the following extended list of

radiological parameters:

Sr-90

Tc~-99

Cs-137

Ru-106

Np-237

Ra-226

Ra-228

Isotopic Plutonium
Isotopic Uranium
Isotopic Thorium

©O 00 00000 0o

Roots and above-ground plant tissue samples will be washed prior to tissue
analysis. The resulting liquor from the washing processes will be stored and
a sub-sample of the root and above ground liquors will be analyzed

separately. The weight of plant material and volume of wash liquor collected

156

4-54



RI/FS Task 2
Rev. No.: 0
Date: 1/30/87

361

>
T2
Cod Mi
U_pltua’t}l_
":’:ﬁ CS
AP ] 23
0:"
SuNL AR :
’-
UEM maelMm ;‘
FayC~man 3733 " 8y -
&)
a.:':_: s
: Downstream
Nim da." v I .
‘.-
\Q
B
L)
® . SAMPLING POINT A
7778 AQUATIC ORGANISM SAMPUNG
VEGETATION AND WILOULIFE SAMPUING
13 LOCALLY GROWN PAOOUCE e S e ey
L AND AGARICULTURAL PROOUCTS ; #3523 F3e1-¥ TP '
FIGURE 4.10 157

- BIOLOGICAL RESOURCES SAMPLING LOCATIONS
4-55



361

will be recorded on the analysis form. This procedure will isolate potential
contaminants which may have accumulated on above-ground plant deposition, and
contaminants in the soil clinging to the root surface. The time of collection
from the last rainfall will be annotated on the collection label to correlate
with wash deposition on above-ground plant parts.

4.2.1.7 Pacilities Testing Plan

The objective of the Facilities Testing Plan is to determine if leakage of
hazardous materials has occurred or has the potential of occurring from the
underground storage tanks located in the Production Area, the line from the
clearwell to Manhole 175, production storage pads, hazardous waste storage
tanks, dikes, ancillary below-ground piping, and sumps. These facilities have
been in use for up to 36 years, consequently, they may be near the end of
their design life, and have an increased probability of failure. Failure in
an undeiground storage tank (or its related piping) for example, could result
in either the gradual or sudden release of tank contents. Testing the
integrity of these facilities by methods described herein will identify those
areas requiring further investigation. Subsequent investigations will
identify the extent of any contaminant release should testing indicate that an

integrity failure has occurred.

The Facilities testing plan will also address sampling for suspect areas in

the Production Area and will include soil sampling and analysis for specific

materials of concern in each of the areas. The sampling locations and

analytical parameters will be selected based on the historic use and the

materials handled in each area. These areas will include, but may not be

limited to, the old oil incinerator, the fire training area and the graphite

incinerator. The need for further analysis of soil sampling for HSL

parameters will be evaluated based upon results of the current sampling

program.

A 4é¢dAd Another facility involving related concerns is the main effluent line
which conveys treated wastewater to the Great Miami River. The integrity of
and potential leakage from this conveyance line is being evaluated by WMCO
under a separate contract in response to Order 14 of the Director's Findings
and Orders. The results of this work will be reviewed and incorporated into
the RI/FS as appropriate. 158
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TANK
No.

10
11
12

13

34

34

34

34

34

34

34
34
34
3

34

TABLE 4.4

TYPES AND LOCATION OF TANKS

LOCATION

Garage
Garage
Engine house

Truck dock at
Plant 1

- Tank fétm at
Plant 4

Garage

Maintenance Shops
Building Change

Plant 9 (North-
side)
Garage
Garage
Garage
Garage

Garage

TOTAL CONSTRUCTION
CAPACITY MATERIAL
(caLLoN) L

1,500 Fiberglass
1,500 Fiberglass
12,250 Steel
3,000 Steel
13,525 Steel
. 200 Steel
1,000 Steel
5,000 Steel
1,000 Steel
1,000 Steel
3,009 Steel
- 3,000 Steel
3,000 Steel
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TANK
STATUS

In use
In use
In use

In use
In use

Not in use

In use

In use

Not in use
Not in use
No; in~use
Not in use

Not in use

SUBSTANCE

Gasoline
Casoline
Diesel fuel

Kerosene
Kerosene

Waste oil
Gasoline
Soluble oil
~mechanical
coolant
Gasoline
Gasoline
_Gasaline
Gasoline

Gasoline
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Scope 361
Underground tank testing will be conducted once during the sampling program.
The underground storage tanks which will be tested are located in the
Production Area, and listed in Table 4.4. Their approximate locations are

shown in Figure 4.11.
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The testing program will be accomplished in the following steps:

l.

361

Preliminary Data Collection for tank Testing:

o Assemble existing drawings and reference material;

0~ —Identify—];i;nes--and‘—tanks -to—-be-tested) ——-—— —— —- s m s — e

o Determine line operating characteristics, including flow rate and
pressure, and

o Examine detailed engineering drawings of each tank and line showing
existing joints, flanges, fittings, valves, branches, and
construction features, with notation showing sectionalizing points,
and proposed test sections.

Underground tanks and lines will be tested using the proprietary
Petroleum Tank and Line Testing mehtod (PetroTite). This method will
comply with the requirements of Ohio Fire Code and NFPA 329,
"Recommended Practice for Handling Underground Leakage of Flammable and
Combustible Liquids'" and as further specified by the manufacturer of the

. equipment selected for the test. This procedure was selected because

product circulation during the PetroTite testing provides better
temperature compensation than other tests. The following general
procedures will be used:

o The tank under test is completely filled with petroleum product, and
all air pockets and bubbles are carefully located and bled. Lines
connecting to the tank are valved off, or otherwise isolated;

o A standpipe is set up to increase the static pressure in the tank by
a measured amount, thus slightly displacing the ends of the tank;

0 A recirculating pump system is used to thoroughly mix the product in
the tank, eliminating temperature gradations or stratification. The
temperature of the tank contents is measured and recorded;

o The product added to maintain a constant level of fuel for a
specified time (i.e., replacing any leakage) is measured using a
graduated beaker; and

o The leakage rate of product per unit of time is computed.

A specific methodology will be submitted for approval after a subcontractor

has been selected.
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. An underground tank leakage rate of more than .05 gal./hr/tank is unacceptable
(NFPA, Bulletin No. 329). Tanks which show a higher rate of loss should be

Test Results

excavated for visual inspection, and appropriate repair or replacement of the

tank or its connecting lines will be considered. Tank features which do -not

comply v1th RCRA Subtitle I ?roposed Regulat1ons will be 1dent1f1ed.

Scoge

The line from the clearwell to Manhole 175, production storage pads, hazardous
waste storage tanks, dikes, and ancillary below ground piping{ 4dd #ddpd will
‘be tested for integrity once during the sampling plan. These systems are
plantwide and even extend outside the boundaries of the Production Area. FMPC

Production Area floor drains are serviced by the sump systems. Sump systems

with the highest potential for environmental impact will be examined to assess

their integrity. Also, a percentage of all remaining production sumps will be

examined for integrity to assess the potential impacts associated with the

sump systems.

. The integrity testing programs will be accomplished in the following steps:
1. Preliminary Data Collection
"0 Assemble existing drawings aﬁd reference materials
o Identify lines, pads, tanks, dikes, piping, and sumps to be tested

o Determine all operational characteristics, including flow rates and
pressure where applicable.

2, - The integrity testing of the line from the clearwell to Manhole 175,
production storage pads, hazardous waste storage tanks, dikes,and
ancillary below ground p1p1ng 4id $ddps will consist of the following
procedures:

o0 Visual examination whenever possible
0 Pressure testing of storage tanks and underground piping
¢ TY ¢ddétd iRdpéétidn of dAdérdidund PlpiAg #Héfé fE441B1¢
b VOLadértié 1édél fédfing £o¢ 4dhpsd

Test Results

' . Any compromise in the integrity of the systems will necessitate the
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" development of a sampling program for the analysis and content of. any
‘ "~ potential contamination.
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4.3 TASK 3 - SITE INVESTIGATION

4.3.1 Problem Definition

In Section 2.0 di#¢véééd the potential envirommental problems associated with

the FMPC facility were addressed. Relationships between sources of
radiological and chemical contaminants potentially being released from waste
and production areas, and pathways to both on-site and off-site receptors were
established through an analysis of existing practices and conditions,

potential remediation activities, data and information needs, and potential

risks. The report on Task 1 - Description of Current Situation, is being

developed for submittal. This document will contain an in-depth review of the
nature and extent of existing FMPC conditions and problems, and will include a

‘description of previous response actions.

4.3.2 Data Needs -

From the review of the current situation, and a preliminary evaluation of
remedial technologies, technical data needs have been identified that are
necessary for the prepafation of the sitewide RI/FS. These data needs have

been addressed in relation to proposed field activities in Section .4.2.1.

4.3.3 Procedures for Site Investigations

The site investigation tasks have as a general objective the collection of all
data necessary to characterize conditions as to their actual or potential
hazard to human health and the environment. Site investigation activities
will follow detailed objectives and procedures being developed as Task 2, -

Work Plan Requirements, which contain the Sampling Plans. A brief summary of

the sampling plan objectives and procedures has been presented in Section
4.2.1.

4.3.4 Site Investigation Activities

During this task six major programs will be executed and completed:

Hazardous Analyses Program:
Hydrogeologic Investigation;

Ground Water Quality Investigation;
Soils and Sediments Investigation;
Surface Water Investigation; and
Off-Facility Water Supply Investigation

00 00 0O0
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Each of these programs has specific data needs identified in Section 3.0 that
are reflected in the sampling plans. To gather appropriate data for the above

programs, technical field teams will be organized and mobilized as discussed

below.

4.3.5 Investigative Field Teams

Each investigative field team will be organized under and experienced Task
Leader to gather data in accordance with procedures specified in the
respective discipline sampling plans. Pertinent technical personnel will be

assigned to prepare for and execute field sampling. This includes:
0 Preparation of procurement needs;

o Obtaining required equipment, supplies, etc., and in the case of
subsurface and geohydrology, obtaining drilling contractors;

o Making specific assignments and schedules for field sampling
activities; ’

o Documenting and shipping samples to Contract Laboratory Program (CLP)
laboratories for analysis, and scheduling laboratory analyses;

o Coordinating efforts with the project director; and

‘o Execution of the field investigation following sampling plan
procedures.

Each field team will have a task leader with technical experience in field
investigation situations, and in the management of sampling crews. Decisions
on sampling problems, should they arise, will be made by the task leader after
consultation with and approval from the Project Director, DOE, and WMCO. The
discipline makeup of field crews necessary to provide investigative prodﬁcts
as requested in Task 3 are the following:
‘o Hazardous Analyses Program

- Organic and inorganic chemist

- Health and radiation physicist

- Process and chemical engineer

- Geotechnical engineer
- Air quality specialist

o Hydrogeologic Investigation
- Hydrogeologist
- Hydrologist
- Geologist
- Geotechnical engineer
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o Ground Water Quality Investigation

- Hydrogeologic modeler

- Hydrogeologist

- Hydrologist
Health and radiological physicist
- Organic and inorganic chemist

- Geotechnical engineer

- Soils engineer

- Organic and inorganic chemist

- Health and radiological physicist
- Ecologist

o Surface Water Investigation
- Hydrologist
- Ecologist
~ Hydrologic modeler
-~ Health and radiological physicist
- Organic and inorganic chemist

o Off-Facility Water Supply Investigation

- Hydrologist

- Organic and inorganic chemist

- Health and radiological physicist
Each of the above programs may utilize disciplines from another program, as
required. Technical assistance in investigative activities may also be
provided at the technician level with personnel trained in the respective
disciplines. All field activities will be coordinated through the RI/FS Site
Manager, and will be subject to the approval of the Project Director and

Technical Project Manager.

4.4 TASK 4: SITE INVESTIGATION ANALYSIS

4.4.1 Data Management and Evaluation

" Data obtained du:ihg the investigation will be evaluated throughout the course
of the RI to support other investigative tasks and to identify necessary
changes to the scope of the study in a timely manner. The quality and
completeness of the data base resulting from the RI will also be examined in
this task in terms of its adequacy for the evaluation of potential remedial

technologies and alternative actions in the Feasibility Study. Methods of
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data evaluation are very specific to individual investigative tasks, the
desired use of the results, and the necessary degree of confidence in the
conclusions. Therefore, specific data evaluation programs will be developed
as the data are collected and reviewed.

-Variou;_s;atistiéél techniﬁﬁes can be used to evaluate data from the sampling
programs. For example, geostatistical analysis will support different
mappings of the magnitude and extent of site contamination. Basically, there
are three types of mappings which may be produced. These are:

o Mapping of the statistically optimal estimate of contaminant
concentration;

o Mapping of the probability that actual contamination exceeds a given
threshold level; and

o Mapping of the contaminant level which will not be exceeded with a
fixed probability (for example, the contaminant level for which there
is a 95 percent probability that a measurement will be lower).

The types of mappings that will be uséd in the RI assessment will be
determined as the project progresses. The first type can be used to determine
spatial trends (for example, directional plumes or the spatial distribution of
contamination), or to delimit candidate areas for remediation. The second
_type of mapping, isoprobability maps, can be used to determine the risks of
declaring a clean area contaminated or a contaminated area clean. The third
tyﬁe of mapping, isoquantile maps, can be used to evaluate the spatial
distribution of contaminant concentrations known with a fixed level of

_certainty.

Other types of presentation formats typical of geologic, hydrogeologic, and
~environmental studies will also be utilized for purposes of data

summarization. Examples include:

o The location, thickness, and character of areas containing waste or
waste-generated chemicals will be outlined on the site topographic
map. Sampling locations and approximate concentrations for one or
more indicator chemicals can also be depicted on the map;

o Site geology will be depicted on a series of geologic cross sections
that transect the most pertinent waste and/or environmentally
affected areas of the site; the till, including the location and
thickness of clay and sand and gravel aquifer, and the associated
blue clay strata will be graphically characterized; 163
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Ground water flow gradients and directions will be depicted on ground
water table (potentiometric) contour maps superimposed on a
topographic map for both the till and the sand and gravel aquifers.
The monitoring well locations will also be shown on the topographic
map;

"The results of the hydrogeologic data analysis program will be

presented on base maps. This information will include, for example,
the location or locations of water-bearing strata and other
subsurface features, the degree of vertical connection between the
till and sand and gravel aquifer, ground water/surface water
interrelationships, and any local geologic or hydrogeologic

‘migration. The results of the ground water modeling study will be

used to support this effort, particularly with regard to predicted
flow and contaminant transport behavior under various pumping
scenarios;

The regional site maps will be used to identify potential receptors
of any chemicals released from the site, as well as any other sources
of wastes in the regional area that could be contributing chemicals
to the wells being monitored.

The entire data management and evaluation program will be formulated around

the

Data Base Management Plan. This data management program is intended to:

(o]

o]

Provide a relational data base management tool;
Be capable of upload and download of completed or partial data;
Possess integrated security and administrative functions;

Accept chemical analysis data directly from a laboratory either
through telecommunications or on magnetic media; and

Have integrated graphic and statistical analysis capabilities.

This data management system will allow for the storage, retrieval, analysis,

and display of the historical and new data acquired during the RI.

4.4.2 Ground Water Modeling

4.4.2.1 Evaluation of Hydrogeologic Regime

An evaluation of the hydrogeologic regime will be performed based upon a

review of project and historic data. This evaluation will provide an

understanding of the ground water flow and chemical species and distribution

observed at the FMPC, and will include a water balance for the site to

establish recharge to the aquifers, communication between aquifers, and
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direction and rate of ground communication between aquifers, and direction and
rate of ground water flow. An investigation of the observed chemical species
concentrations in the soils and ground water relative to dispersion analysis
and the results of the water balance will be performed to establish the
potential source loadings and to permit evaluations of the mass transport -

parameters required for subsequent numerical modeling.

The water balance will be performed for the site to evaluate recharge rates
through the till and streém channels and into the buried channel aquifer. The
analysis will consist of evaluating information on site soils and local
meteorology to establish rates of evapotranspiration, precipitation, surface
runoff, and infiltration. Infiltration and percolation through the till and
stream beds will be evaluated to assess recharge to the underlying aquifers.
The significance of existing production wells in the vicinity of the site will
also be evaluated during this investigaéion. Additionally, the potential

leakage associated with the site sewer system will be addressed.

The distribution of chemical species in the ground water will be evaluated to
investigate the species mass loading associated with recharge of the aquifer,
and to assist in understanding the existing conditions. Existing closed-form
solutions for dispersion in uniform flow will be utilized to identify
reasonable distribution patterns which are consistent with the observed
results from site monitoring wells. By establishing estimates of mass
loadings to the aquifer, geochemical parameters for the mass transport
analysis can be developed. Irreconcilable differences between observed data

and the results of the analysis may suggest areas for further data collection.

4.4.2.2 Planning Level Modeling Study

fn 1985, GeoTrans, a ground water consultant, completed a modeling study of
the buried channel aquifer near the FMPC. The results of this study indicated
the potential presence of a ground water divide in a location different from
the north-south alignment previously conjectured. GeoTrans utilized the
results of the study to recommend that additional wells be strategically
placed to confirm the new findings, since such findings could have an effect

on contaminant pathways and the interpretation of historical data.
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The previous work by GeoTrans illustrates the value of a numerical model in

. planning field activities. In particular, the application of even a ground
water flow model (rather than a more complex contaminant transport model) can
provide considerable insight into the direction and rate of ground water flow

in lieu of field data. Examples of the types of information that can be- -

derived from a model include:

0 Identification of aberrant local ground water flow patterns that may
be induced by a combination of stresses, but which would not be
otherwise known when planning field efforts. The GeoTrans results
are illustrative of this value;

o Determination of expected patterns of ground water flow away from
waste sources, thereby aiding in any plume monitoring;

o Assessment of the degree of interaction between aquifers or between
streams and aquifers, which would reduce the level of uncertainty in
deciding on the need to monitor multiple aquifers in a given areaj

o Approximation of travel times, which when used in combination with
long-term monitoring results could provide insight into aquifer
flushing times. This may be of particular value at the FMPC due to
the possibility that many of the historical observations of
contamination may be associated with singular discharge episodes;

. o Estimation of dilution, which is important to the preevaluation of
public health and environmental risks; and

o0 Evaluation of the limits of upgradient dispersion to ensure that
planned background wells are indeed outside of any potential waste
plumes.

The above information can be considered a planning tool to future monitoring
programs and a ''check" to increase confidence in existing field data and its

interpretation.

Preliminary hydrogeologic simulations will be performed. This will aid in the
evaluation and interpretation of the data and will allow predictions regarding

contaminant migration pathways from potential source areas.

Only models capable of three-dimensional solute transport simulation will be
considered. The reason is that any modeling efforts carried out as part of
the data evaluation work will represent a first step in the application of the

same model code to subsequent assessment tasks when solute transport becomes
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critical. The initial effort will be limited to ground water flow modeling
since this alone will provide the necessary input to a ground water sampling
plan at off-site locations. An attempt will first be made to access and build
upon the earlier work of GeoTrans. If the SWIFT II code and GeoTrans' data
base are not available, the following degs will be evaluated for their
suitability to the FMPC:~ ~—~ s e

o GEOFLOW, a finite element simulation model capable of numerically

simulating two- and three-dimensional fluid flow and solute mass
transport; '

o SUTRA, a finite element program for saturated—-unsaturated ground
water flow with chemically reactive single-species solute transport;
and

0 SWENT, a three-dimensional finite difference code for simulation of
fluid and solute radionuclide transport.
The conceptualization of the model will involve the .development and quality
control '"check'" of the input data base as well as the establishment of

meaningful boundary conditions and initial conditions.

Data that will require development and review include the geologic setting,
initial potentiometric head distribution in each aquifer, fluid transmission
and storage properties, and natural or man—-made recharge and discharge terms
(e.g., pumping). Any newly compiled data will be reviewed and appropriate

changes to the input data base will be made.

An iterative process of model testing should result in calculated values of
head (water elevation) similar to those observed within the aquifer system.
The criterion for what is a '"close enough" match between model predictions and
field observations is based on the complexity of the system, the level of
detail of the available data base, and the eventual use of the model

results. For this initial phase of modeling in support of data evaiuation,
the performance criteria will be relaxed since the model is only being used to
identify significant patterns in ground water flow and to test the validity of
assumptions for use in refining the field investigation plans. At the same
time, 1if the schedule and budget permit, additional efforts will be spent in
-refining model results since this will prove beneficial in later tasks when
the same model is extended to include contaminant transport.
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4.4.2.3 Hydrogeologic Simulation

' . The objectives of the computer simulation of ground water flow and mass

transport are to:}

o Determine ground water flow rates and directions;

o T "—EB_EFﬁfEhé}-Héffﬁé_éﬁa_Qﬁéﬁfffy"fééﬁé?géa(i:é};‘éuffdéé_wétéimﬁha'Efaﬁﬁd_“‘_
water);

o Evaluate the observed water quality data relative to the identified
potential chemical constituent sources;

o Determine the relative importance of the identified sources in terms
of chemical constituent loading rates to areas of the aquifer;

o Predict current and future contaminant transport patterns for use in
the Endangerment Assessment; and

o Provide a framework for predicting and evaluating the effects of
proposed remedial alternatives in the Feasibility Study. Possible
remedial measures that could be evaluated include determining
locations and spacing of intercepter wells with associated pumping
rates and duration of pumping, and source controls by partial ground
water cutoff (e.g., slurry walls).

To achieve these objectives, the three-dimensional model developed for the
‘ planning level modeling study will be updated with the new project data and a

contaminant transport code will be incorporated.

Simulation Methodology

The methodology will consist of developing a model which can accurately
simulate the response of ;hé hydrogeologic regime to various remedial action
measures which influence the aquifer flow field and chemical constituent
transport. The existing flow field results from site properties and external
conditions. Because the model will present a finite portion of the aquifers,
conditions at the model boundaries in conjunction with the flow and transport
properties must be selected to result in a reasonable simulation of the
current ground water flow, potentiometric surface, and chemical species
distribution at the site. Successful simulation of the existing site
conditions will provide validation of the model and will provide confidence in

the recharge and mass loading estimates established from previous analyses.
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The simulation methodology for proposed alternatives will consist of the
‘ following analyses performed for various combinations for remedial action
alternatives:
o Validation of the models with respect to the existing flow field,

potentiometric surfaces, and chemical constituent distribution in the
I aquifer;

o Simulation of selected remedial action alternatives using a three-
dimensional model to identify the areal influence on the flow field,
potentiometric surface, and average aquifer concentrations and mass
flux; and

o Sensitivity analyses of significant simulation parameters on selected
alternatives.

Validation studies will assess steady-state conditions of flow and transient
mass transport. Simulation of various remedial action alternatives will

consider both steady-state and transient flow and mass transport.

Model Development

To simulate the hydrogeologic regime at the FMPC, a horizontal plan&r and
possibly vertical cross-sectional flow model will be utilized. Site-specific

. data will be input to the model and an iterative process will be used during
the validation analysis to refine and quantify various parameters such as

hydraulic conductivity and recharge.

Site-specific input to the flow model will include a finite element or finite
difference grid system, boundary conditions (specified potentiometric heads

and flow boundaries when appropriate), aquifer recharge and hydraulic zones,
conductivity zones, bottom of aquifer elevations, initial saturated thickness,

and locations of production wells with corresponding pumping rates.

Model Setup - Horizontal Plane

The specific objectives in setting up the horizontal (x-y) plane of the three-

dimensional model are as follows:

o Develop a finite element grid system optimizing use of field data and
incorporating element geometries conducive to accurate numerical
results;}
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o Provide a valid representation of the horizontal distribution of site
geologic and hydrogeologic characteristics; and

o Establish the regional extent of the model to be sufficient to
evaluate the proposed remedial action alternatives without
significant influence of boundary conditions.

density of available data, variability of aquifer characteristics, and
physical site features, and to enable simulation of potential remedial

alternatives.

Model Setup - Vertical Plane

Vertical cross sections along the principal directions of ground water flow in -
the FMPC area may be developed to provide a representative base for mass
transport simulations. Hydrogeologic units will be incorporated into the

model according to their observed distribution.

Using methodology consistent with that described previously, the selection of
boundaries for the vertical (z) plane will be developed according to the
following rationale:

o The top horizontal grid boundary will represent the ground water

table and inflow line for ground water recharge determined during
model validation;

o The two side boundaries will be constant head or no~flow boundaries;
and -

o The bottom horizontal grid line will be a no-flow boundary
representing the contact with the buried channel bottom (shale unit)
of relatively low hydraulic conductivity.

Model Input Data

The input data for analysis of ground water flow (hydrologic parameters) and
chemical constituent transport (geochemical mass transport parameters) aﬁ the
FMPC site will be based upon results of field investigation programs and data
available in the literature. Site-specific data used in the models will
include geologic information such as the bedrock valley survey, boring log
data, hydraulic conductivity test results, potentiometric head measurements,

and chemical analyses of ground water. In addition, the simulations will

incorporate the interpretation of site geology and geochemistry (e.g.,
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geologic cross sections, potential chemical constituent sources) which will be
based on parameters observed. The range for each parameter will be refined by
model validation. For parameters and site area conditions where site-specific
measurements are not available, data from the literature for sites with

In addition, sensitivity _
analyses will be performed to examine the effect of parameter variation on the

results of modeling.

Model Validation

An alternative procedure will be used to validate the models by comparing
computer potentiometric surfaces and chemical constituent concentration

profiles with observed data according to the following steps:
o Development of the grid éystem;

o Preparation of the input parameters and selection of validation
parameters;

o Comparison of computed potentiometric levels with the observed data;
and

o Variation of the validation parameters.within ranges specified until
the validation requirements are satisfied.
‘The following criteria for assessing the status of the validated models will
be used:

o The computed potentiometric heads are similar to measured values with
similar gradients; . '

o The computed chemical constituent concentrations and mass flux are
consistent with measured values;

o Values for input parameters are within known rages; and
o The principle of mass balance is satisfied.

Model validation will be performed based on average conditions observed at the
site, such as the potentiometric surface which is subject to seasonal
fluctuation. It is anticipated that validation of the model relative to the
computed potentiometric surface can be performed to within three feet of
observed values. Validation associated with mass transport is more

difficult. The results of the models should reflect the overall concentration
distribution observed at the site with similar estimates of total mass flux.
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However, because of the limited data available on concentration distribution
. over the entire model domain, and the unknown history of the contaminants on

the site, specific values to use in validation analyses are difficult to

assign. It is anticipated that the mass flux of the ground water as computed

from the available data can be simulated within an order of magnitude with the

relative concentration distribution similar to observations interpreted from

the monitoring well.

Sensitivity Analyses

The model input parameters will be subjected to sensitivity analyses to test
model responses to the potential range of key parameters. These analyses will
permit evaluation of the effects of key hydrological and mass transport

parameters on model output.

It is anticipated that sensitivity analyses will be conducted for the

following parameters:

Hydraulic conductivity;
Recharge;

Communication between aquifers;
Storage coefficient; and
Dispersion coefficient.

0O 0O O 0O O

4.4.3 Air Modeling

4.4.3.1 Objectives
One purpose of the air modeling study is to satisfy the FFCA by

retrospectively predicting for each year of plant operation the inhalation
dose and deposition of radioactive material released from the FMPC. 1In
particular, the model predictions will include:

o The inhalation dose to the off-site population within a 2, 5, 10, and

50 mile radius of the FMPC and the dose to the maximally exposed
individual; and '

o The deposition and resulting whole body and organ dose of radioactive
material in areas within 2 and 5 mile radii of the FMPC. Total
deposition as predicted by the model will be compared to measurements
of radioactive materials in soils and sediments.

A second purpose more divertly aligned with needs of the RI/FS is the use of
‘ the model to predict doses and exposure to off-site populations under current
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and projected future conditions for use in the endangerment assessment for the
no-action alternative. Similarly, the model will be applied in the FS to

predict the effects of various remedial actions on the off-site doses.

An air modeling study currently being performed by IT Corporation in support

of an epidemiological study by the Center for Disease Control (CDC) for DOE
will directly satisfy the first purpose of the modeling study. This work is
being performed under strict quality control conditions, including review at
each critical stage by an external peer review team made up of recognized
experts in related fields. The U.S. EPA is reptesentéd on the peer review
team. It has been determined that the resultant model code will be directly
transferable for use in satisfying the RI/FS air modeling needs described

above.

IT has recently issued a "Dispersion/Radiation Dose Assessment Modeling
Protocol for the Feed Materials Production Center' for use in the CDC modeling
work. This protocol calls for the use of the AIRDOS-EPA modeling codes. The
AIRDOS-EPA computer code is an environmental model which calculates A
radionuclide concentrations in air; rates of deposition on ground surfaces;
and ground surface concentrations (i.e., buildup); héwever it does not take

into consideration the effects of downwash and building wake. Radiation doses

'to man are calculated as a result of radionuclide inhalation and ingestion of

meat, milk, and fresh vegetables exposed to particulate fallout. Direct
exposure due to air submersion and groundslide are also computed. Up to
twelve specific target organ doses can be calculated during a single run of
the code. The AIRDOS cbde will compute both population and maximum individual

doses on a flexible polar grid established for the FMPC.

4.4.3.2 Data Needs ‘
The computation of the inhalation dose is dependent on the predicted ambient
air concentration of radioactive materials. Computation of the off-site
concentration and deposition requires that the following data be available for
use in the AIRDOS-EPA model:

0 A year-by-year inventory of radionuclide emissions for the

radionuclides contributing to at least 90 percent of the total dose
(i.e., primarily U-238, U-235, Th-230, and Rn-222);
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o Air monitoring data at sufficient locations to provide actual
measurements for validating the reliability of the model predictions;

o Meteorological data representative of the FMPC area for each year of
plant operation;

"o ‘Demographic data for each zone (i.e., sector "and radius grid) for
each year of plant operation;

o Specific radionuclide data describing deposition and gravitational
settling velocities, and dose conversion factors for each target
organ of interest;

o Specific FMPC stack data describing physical stack parameters, for
use in assessing the effective height of release and for determining
the location of the source center for dispersion modeling.

The previous work of IT in support of DOE's litigation efforts at the FMPC,
its current work in support of the CDC study, and the data review and scoping
efforts recently completed in the preparation of the RI/FS Work Plan have
determiﬁed that the combination of the historic data base and the data
generated from ongoing monitoring programs will satisfy each of the
aforementioned data needs. Consequently, no additional air monitoring program
is being proposed for purposes of the RI/FS. The validity of this decision
will be tested through the peer review being conducted as part of the CDC
study. If data deficiencies are identified through the CDC work, new data
collection efforts may be completed either as part of the RI/FS or under
separate contract. The value of any additional data in improving model
reliability will have to be weighed against the potential impacts on schedule,
since long-term records are usually required to determine average conditions

and trends for air-related parameters.

Emissions Inventory

Radionuclide emissions from the FMPC for the period 1951 through 1984 have
been compiled by WMCO (Boback, 1987). This report includes annual emission of
uranium for each stack for each year of operation, stack parameters (stack
height and inside diameter, exhaust gas temperature and velocity), particle
size distributions, and an inventory of radionuclides for several of the
plants. The U.S. EPA had reviewed early versions of this document, and

responses to all U.S. EPA comments were incorporated into the final document.
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These data will be used as part of the CDC study to prepare a uranium emission
inventory for each of the 34 years (1951-1984) of FMPC operations. This
inventory as well as the supporting documentation (Bobach, 1987) will be

reviewed and approved by the CDC prior to preparing the data for input to the

-AIRDOS-EPA-model . - The-inventory-will -also-be updated-by-including-the-1985 - —-~- --——— -

and 1986 emission inventories.

A more limited-emissions inventory is also available for other radionuclides,
including isotopes of plutonium, neptunium, thorium, radon, cesium, nuthenium,
technetium, strontium, and protactinium (Boback, 1987). According to the
protocols for the CDC/IT air modeling study, the 75th percentile of the
obsérved frequency distribution for each of these radionuclides will be used
as a conservative estimate of the respective release rates for input as source
terms to the AIRDOS/EPA model.

Air Monitoring Data

WMCO currently collects air monitoring data from 12 stations within and near
the FMPC. Seven high volume samplers encircle the site at the fenceline to
monitor emissions at the point of release to off-site locations. This program
was augmented in 1986 by the addition of two continuously operating
particulate samplers to form a seqﬁential line of samplers outward from the
Production Area in a downwind direction. The remaiﬁing three stations operate
at critical receptor locations off site. These are located to the southwest,
south, and northeast of the FMPC, and thus span the dominant upwind and

downwind directions.

Weekly samples are collected from these stations and analyzed for uranium
content and beta activity. Yearly composite samples are analyzed for trace

radionuclides such as isotopes of neptunium, plutonium, and thorium.

Concentrations of radon-222 are monitored at nine on-site and five off-site

stations using commercially available instruments. Radon-222 is also measured
at two private residences and at two elementary schools. Since 1986, '
concentrations of thoron (radon-220) have been included for measurement at the

on-site and off-site stations.
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Within limits, the resultant data base can be used to directly compute the
dose and associated risk to off-site populations as a result of airborne
contaminant release. The model will be used to extend the predictive

capability if the reliability of the model results can be established. The .

calibration appears to be sufficient. The long-term uranium data at the plant
boundary will allow testing of the model over a several year period and under
varying operational and meteorologic conditions. The more recent data
collected from the three stations aligned downwind between the Production Area
and the fenceline (and even including the off-site location to the northeast)
will provide a test of the model's capacity to feproduce depositional and
dispersion patterns. Finally, the limited data base on other radionuclides
can be used in conjunction with the average emission values to independently
test the sensitivity and reliability of the model in terms of the nuclide-

specific parameters.

The integrity of the ongoing air monitoring program depénds on the accuracy of
the sample collection technidues and the laboratory analysis of the samples
collected. To ensure the integrity of environmental monitoring data, the FMPC
maintains a comprehensive QA program. This program-is consistent with DOE
Order 5700.6A, "Quality Assurance;' ANSI/ASME NQA-q, "Quality Assurance |
Program Requirements for Nuclear Facilities;'" and other applicable DOE Orders
and federal and state regulations. A 1985 audit of the FMPC air monitoring
program by Oak Ridge personnel determined the network to be sufficient and
reliable, with a recommendation to install several additional monitoring
stations. This recommendation has been implemented. The FMPC utilized both
commercial laboratories and in-house analytical facilities under strict

quality control procedures. Interlaboratory programs are also used to

document the reliability of monitoring data.

Meteorological Data

An on-site meteorological station has been operational at the FMPC for only
about one year. The length of this data base is not sufficient for modeling
purposes. The closest National Weather Service station to the Fernald site

collects data at the Greater Cincinnati Airport located near Covington,
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Kentucky. The airport is 16 miles south of the FMPC and is situated in gently
rolling terrain about three miles south of the Ohio River. The topographic
features of the surrounding area would not locally affect flow conditions at
the airport. Similarly, there are no significant topographical features
within five miles of the FMPC which would alter wind flow patterns at the
plant. The orientation of the Ohio River in this area is west-northwest to
east-southeast. A windrose for the Greater Cincinnati Airport does not
indicate any predominance of wind direction along the axis of the river
valley. The prevailing wind direction is from the south-southwest, which is

quite typical for southwestern Ohio.

Based on these topographical considerations and the proximity of the Greater
Cincinnati Airport, meteorological data recorded at the airport are expected
to adequately reflect conditions at the Fernald site. An analysis performed
by IT in support of DOE's litigatioﬁ work documented a very high correlation
between tHe airport data and the meteorological data collected at the FMPC

station during the last year.

Meteorological data in the form of annual frequency distributions of wind
speed and direction by Pasquill stability class were obtained for Cincinnati
for each of the 34 years. These annual frequency distributions were prepéred

by the National Climatic Center, and will be used in the model.

- Demographic Data

Population doses require population distribution data for each zone in which a
dose is computed. A zone is the area within a given wind direction sector
suspended by the radii of interest. For FMPC retrospective doses this amounts
to four radii multiplied by the 16 wind direction sectors, or a total of 64
population values for each year of plant operation. These data will be
supplied by local census records and populations will be linearly interpolated

between the closest years in which a census was taken.
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Radionuclide Data

. In computing air concentrations and resulting inhalation doses, AIRDOS-EPA

requires two kinds of data unique to each radionuclide of interest:

- 1. Deposition and gravitation settling velocities - The deposition
o ____ . _velocity describes the rate at which radionuclides are deposited on
vegetation and effectively removed from the air. The gravitational
settling velocity is the rate at which radionuclide particulates are
removed by falling out of the air and is dependent upon the size and
density of specific particulates. These values will be obtained from
published literature, and will be reviewed with the U.S. EPA prior to

use.

2. Dose conversion factors - These quantities relate the damage done to
the body due to the inhalation of a given radionuclide. They are
unique for each human organ and radionuclide. In this study, dose
conversion factors will be taken from the International Commission on
radiological Protection (ICRP) references, and will include
additional effects resulting from the formation of daughter products
from inhaled parent radionuclides.

Stack Data

Stack data describing the physical dimensions and other unique features are

required for each stack of interest. These data are used in assessing the
. effective height of release including the plume rise. Stack specific data

include the stack height, stack diameter, exhaust flow rate, exhaust

temperature, and an indication as to the presence of a rain cap. These data

are available as part of the emissions inventory report (Boback, 1987).

4.4.4 Endangerment Assessment

‘The purpose of the Endangerment Assessment is to address the potential human
health and environmental effects posed by exposure to radioactive and chemical
contaminants from the FMPC under the no-action alternative. The Endangerment

- Assessment to be conducted at the FMPC will follow and be consistent with U.S.
EPA gviidddéé Id LE1deidd ¢d CERCLA/BARA Iddé4figdeidvd] U.S. EPA's "Superfund
Public Health Evaluation Manual" (EPA/540/1/86/060, October 1986). In

particular, the assessment will be performed in accordance with "The

Endangerment Assessment Handbook'" (U.S. EPA; August, 1985) and the "Toxicology
Handbook--Principles Related to Hazardous Waste Site Investigations'" (U.S.
EPA; August, 1985). The Endangerment Assessment will consist of the following

four elements:
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Toxicity Assessment

Exposure Assessment

Risk Characterization

o 0 0 O

4.4.4.1 Identification of Contaminants of Concern

. ;Thenﬁhtposé;of—ﬁhié~w0tkle1emenEAis-CO—chéracterizeiany_haiafdé—assdciaced»—--:Qu;——A—?~
with substances found in the various media in site-specific circumstances in

order to focus the balance of the appraisal on the most meaningful

contaminants in terms of the risks faced by the public and theAenvironment._

The identification of contaminants of concern is provided by the following

elements: A

o Description of the scope of the compiled and reduced radiological and
chemical analytical data base;

o Determination of the extent of radiological and chemicals
constituents in the relevant environmental media such as surface and
subsurface 50115, air, and surface water and sediments, and ‘ground
water;

o Selection of indicator parameters that adequately represent specific
hazards posed by the site.

. The identification of contaminants of concern will consider both radiological
and toxic chemical contaminants since the toxicological properties and
possibly the modes of exposure will vary and could be individually or
collectively important. In addition, the non-radioactive hazards associated
with radiological constituents will be evaluated due to their potential
importance to a risk assessment. For example, the most abundant radionuclides
released from the FMPC since it began operations have been Uranium-238 and
Uranium-234. From a radiological standpoint, both Uranium-234 and Uranium-238
are long-lived alpha particle'emitters and thereby present a hazard to body
tissue after intake into the body. Following intake (inhalation or
ingestion), a fraction of the radionuclides is taken up into the blood. On
the other hand, the chemical toxicity of uranium compounds can also cause both
acute and chronic effects. Inhalation of these compounds at sufficiently
high concentrations during exposures of short duration may have some health
impact during an acute (minutes to hours) exposure. Chronic exposure‘to the

soluble compounds at sufficiently high levels can result in kidney damage.
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A hazardous analysis of uranium compounds has been completed as part of a
previous litigation-support risk assessment. The information compiled will be
reviewed and updated during the proposed Endangerment Assessment. Similar
information will be developed for all the radiological and chemical

constituents of interest. = . . __ , R o

4.4.4.2 Toxicity Assessment
The selected iAdiédfd¢ padfdtéréfd contaminants of concern will be classified

and evaluated in the context of their toxicological properties and related
health effects. The toxicity assessment will be a two-step process consisting
of a toxicological evaluation and a dose-response assessment. The
toxicological evaluation will involve a qualitative evaluation of available
information and data to determine the nature and severity of actual or
potential health and environmental hazards associated with exposure to each

iddiédldt é¥éhiéd] contaminant of concern and radiological substance. The

evaluation will include a critical review and interpretation of toxicity data
from epidemiological, clinical, animal, and in vitro studies resulting in a
toxicity profile for each contaminant of concern in relation to site specific

circumstances.

With regard to toxicological effects of radiation exposure, a linear, no
threshold dose-response relationship will be assumed. The effective dose
equivalent (dose) will be calculated using the internationally accepted models

of the International Commission on Radiological Protection (ICRP) which are

endorsed by the National Council on Radiation Protection and Measurement

(NCRP). With this approach, the dose to individuals is calculated for each
radionuclide in each mode of intake. Because of variations in duration of
exposure, rates of intake, chemical form of radionuclides, and human
metabolism, application of this method for chronic environmental exposure

provides a best estimate of dose to individuals in specific areas.

In the context of toxicity due to chemical exposure, as differentiated from
radiation, most chemicals of concern produce health effects that possess a
threshold below which the impact will not occur. Another way of stating this

factor is that there will not be any health consequences (radiation 1is not
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included) from exposure to concentrations of such chemicals at levels below
the threshold value. For carcinogenic chemicals, for which the toxic response
is cancer, a no-threshold model will be used in accordance with current U.S.
EPA guidance.

The dose-response assessment for noncarcinogenic chemicals will utilize
appropriate quantitative indices of toxicity identified during the
toxicological evaluation to determine "acceptable' exposure levels which are
not expected to cause adverse health effects for the contaminants of

concern. The "acceptable levels'" will be expressed as acceptable daily
intakes (ADI's), ambient air standards, water quality criteria, etc. For
carcinogenic chemicals, the dose-response assessment will be used to estimate

the probability that a specific adverse effect will occur.

4.4.4.3 Exposure Assessment

Once the target constituents are characterized with respect to their hazard
potential, an assessment of potential exposure will be completed for each type
of receptor. Of initial concern is the development of exposure pathways,
which are the routes radiological and hazardous materials take to reach a
susceptible human receptor. The following types of potential exposure

pathways will be considered for contaminants released from the FMPC:
o Inhalation of airborne contaminants;
o Dermal contact via submersion in a contaminated atmosphere;

o Direct contact with contaminated soils, sediments, water, and
vegetation;

o Ingestion of contaminated ground water, fish, fowl, food crops, meat,
and milk;

o Ingestion of contaminated soils and sediments; and
o Direct exposure to radiation.

A related component of the exposure assessment is the evaluation of the
environmental fate and transport of chemicals between the environmental

media. This component generally refers to the physical or chemical mechanisms
which release a contaminant to the environmental pathway. Although analytical
methods to predict such releases are available (e.g., through geochemical
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models), common practice is to utilize actual field observations to define the

contaminant releases for input to a fate and transport model.

The exposure levels at the receptor locaﬁions will be primarily developed
through the application of the ground water_and air transport models to.... . __
calculate concentrations, with appropriate adjustment for the probability,
extent, and duration of actual exposure based on generally accepted routines

(e.g., inhalation and ingestion rates, transfer and trap efficiencies, etc.).

4.4.4.4 Risk Characterization

The characterization of risk will integrate all of the information that is
developed in the toxicity and exposure assessments to characterize all types
of potential or actual risks at the FMPC. These will include carcinogenic
risks, noncarcinogenic risks, environmental risks, and risks to public

welfare.

Risk to public health will be characterized by comparing any estimated
exposure levels to relevant environmental criteria and standards based on the
nature of the health impact. Cancer risk levels, if there are any animal or

human carcinogens included in the iAdi¢4¢¥d¢ ¢Uéhif4] contaminant of concern

list, will be quantified. Chronic exposure to the threshold chemicals will

also be quantified to the extent possible.

In this assessment, the following two accepted principles will be employed:

0o A carcinogenic risk due to radiation exposure will be defined as the
probability that a specified dose will cause fatal cancer in some
fraction of the people exposed; and

o Dose response is considered to be independent of dose rate.

‘The absolute risk model as set forth by the Committee on the Biological
Effects of Ionizing Radiation will be used with modifications derived from
‘reports for the United Nations Scientific Committee on the Effects of Atomic

Radiation and the ICRP.

A qualitative environmental impact analysis will be utilized to identify and

characterize any actual or potential environmental risks associated with the
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circumstances to determine if any environmental impacts are occurring or could

FMPC. The analysis will be performed in the context of site-specific

occur as a result of exposure to the radioactive and chemical contaminants

present at or released from the site.

The risks to public welfare will also be qualitatively evaluated, and will
include adverse effects on property values,>future land use, recreational and
commercial activities, public perception and opinion, and the quality of
life. Any quantitative results generated through DOE's ongoing litigation
support efforts will be appropriately incorporated into the analysis if the

information is available for public release.

4.5 TASK 5: LABORATORY AND BENCH-SCALE STUDIES

After the investigative components of the RI have been completed and the
potential remedial actions have been identified, it may be necessary to
conduct laboratory or bench-scale studies to further evaluate some of the
actions. This work would include any studies required to evaluate the
effectiveness of remedial actions or to establish engineering criteria

necessary for design and implementation.

Examples of studies that may be undertaken to support development of various

remedial action alternatives include:
o Capping - Compaction and permeability studies;

o Containment Barrier - Chemical compatibility studies of leachate and
slurry wall materials;

o Stabilization/Solidification - Chemical compatibility and leaching
studies; and

o Ground Water Removal and Treatment - Determination of pore
replacement volumes and treatability studies for flushing of wastes.
The specific studies needed under this task to supplement later feasibility
study efforts will be identified, outlined in detail, and proposed in the form
of a work plan prior to execution. Since it is impossible to specifically
identify such studies now, this must be considered a scope change when and if

the studies are agreed upon by U.S. EPA.
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4.6 TASK 6: REPORTS

. The results of Tasks 1 through 5 will be documented in a detailed Remedial
Investigation Report. A draft report will be prepared for U.S. EPA review, as
will a final report that incorporates all appropriate comments.
The RI report will be formatted to directly correspond either to the
components of Task 3 (Site Investigation) and Task 4 (Investigation Analysis)
of the statment of work attached to the FFCA, or to the report contents

identified in U.S. EPA's Guidance on Remedial Investigations Under CERCLA.

The table of contents from the latter document has been reproduced as Figure
4,12,

4.7 TASK 7: ADDITIONAL REQUIREMENTS

4.7.1 BReporting Requirements

Section 6.7 of this work plan represents a detailed breakdown of all reporting
requirements associated with the sitewide RI[FS contract. Included among the
’ requirements are monthly Technical Progress Reports, which will contain the

following elements:
o Identification of site and activity;

o Status of work at the site and progress toward achieving compliance
with the FFCAj

o Percentage of completion;

o Difficulties encountered during the reporting period;
o Actions being taken to rectify problems;

o Changes in personnel;

o Results of‘sampling tests and all other data; and

o Summary of all plans and procedures completed during the past month
as well as any activities scheduled for the next month.

The monthly progress report will list target and actual completion dates for
each activity, including project completion, and will provide an explanation

of any deviation from the milestones in the work plan schedule.
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e o - -~ - - REMEDIAL- INVESTIGATION- REPORT-FORMAT - — - — ———- ——— ——— -
EXECUTIVE SUMMARY

1.0 INTRODUCTION

1.1 SITE BACKGROUND INFORMATION
1.2 NATURE AND EXTENT OF PROBLEM(S)
1.3 REMEDIAL INVESTIGATION SUMMARY
1.4 OVERVIEW OF REPORT

2.0 SITE FEATURES INVESTIGATION
2.1 DEMOGRAPHY
2.2 TLAND USE
2.3 NATURAL RESOURCES
2.4 CLIMATOLOGY

3.0 HAZARDOUS SUBSTANCES INVESTIGATION
3.1 WASTE TYPES '
3.2 WASTE COMPONENT CHARACTERISTICS AND BEHAVIOR

4.0 HYDROGEOLOGIC INVESTIGATION
4.1 SOILS
4.2 GEOLOGY
4.3 GROUND WATER

SURFACE WATER INVESTIGATION
5.1 SURFACE WATER

5.2 SEDIMENTS

5.3 FLOOD POTENTIAL

5.4 DRAINAGE

6.0 AIR INVESTIGATION
7.0 BIOTA INVESTIGATION
7.1 FLORA
7.2 FAUNA
8.0 BENCH AND PILOT TESTS
9.0 PUBLIC HEALTH AND ENVIRONMENTAL CONCERNS
9.1 POTENTIAL RECEPTORS
9.2 PUBLIC HEALTH IMPACTS
9.3 ENVIRONMENTAL IMPACTS
REFERENCES

APPENDICES |
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4.7.2 Laboratory Certification 3 o) 1
Only CLP laboratories will be used in this RI/FS.

4.8 TASK 8: COMMUNITY RELATIONS SUPPORT

As indicated in Section 4.2, a Community Relations Plan has been developed for
RI/FS activities at the FMPC. The DOE will be the lead agency for

implementing the Community Relations Plan. Community relations activities to
be performed by DOE will be consistent with Superfund community relations

policies, as stated in Guidance for Implementing the Superfund Program and

Community Relations in Superfund: A Handbook. The primary role of the site

contractors will be to provide technical support to the DOE for the successful
execution of the Community Relations Plan, particularly in relation to public

meetings.
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5.0 TECHNICAL APPROACH: FEASIBILITY STUDY

5.1 INTRODUCTION

This section of the Work Plan is intended to provide a more detailed structure

for identifying, evaluating, and selecting remedial action alternatives under

théAbomprehensive Environmental Response, Compensation and Liability Act
(CERCLA), and the Superfund Amendments and Reauthorization Act (SARA) of 1986.

The Feasibility Study process begins with the development of specific
alternatives based on general response actions identified in the remedial
investigations to address site contamination problems. Technologies within
response categories such as waste and effluent controls, excavation and waste
removal, in-situ treatment, process modification, etc., will be screened for
their technical applicability to the site. Technologies considered
technically appropriate will then be combined to form alternatives that
fulfill specific categories of remediation. The alternatives will be screened
on the basis of public health and environmental concerns and order—of-

magnitude costs.

Alternatives that pass the screening process will undergo detailed analyses to
provide the decisionmaker with information for selecting the alternatives that
is cost-effective. The detailed analyses encompass the engineering,
institutional, public health, environmental, and cost analyses. The
engineering analysis evaluates constructability and reliability to ensure the
implementability of alternatives. The institutional analysis examines
alternatives in terms of the Federal, State, and local requirements,
advisories, or guidance that must be considered to protect the public health,
welfare, and environment. The public health exposure evaluation includes
baseline site evaluation, exposure assessment, standards analysis, short and
long-term effects of each alternative, and endangerment assessment. The
environmental analysis includes examines capital and operation costs, and

involves present worth and sensitivity analyses.

Once the detailed analyses are conducted, the information will be organized to
compare findings of the evaluations for each alternative. The objective of
this summary is to ensure that important. information is presented in a concise
o
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format so that the decisionmaker can choose the remedy that provides the bégisl-
balance of health and environmental protection, and engineering reliability

with cost.

The format for the Feasibility Study Report is presented below. It describes

the specific elements to be included, the rationale for their inclusions, the
level of detail, and the documentation that will accompany the report. The

following nine specific tasks will be included in the study:

Task 9 Description of Current Situation

Task 10 Feasibility Study Work Plan

Task 11 Development of Alternatives

Task 12 Initial Screening of Alternatives

Task 13 Detailed Analysis of Alternatives

Task 14 Evaluation and Selection of
Preferred Alternatives

Task 15 Draft Feasibility Study Report

Task 16 Final Feasibility Study Report

Task 17 Additional Requirements

5.2 TASK 9: DESCRIPTION OF CURRENT SITUATION

Information of the site's background, the nature and extent of the problem,
and the previous response activities presented in Task 1 of the Remedial
Investigation will be incorporated into the Feasibility Study. Any changes to
the original project scope described in the Task 1 characterization will be

discussed and justified based on the results of the Remedial Investigation.

Following the summary of the current situation, a site-specific statement of
the purposes for the response, based on the results of the Remedial
Investigation, will be presented. The statement of purpose will identify the
actual or potential exposure pathways that will be addressed by remedial
alternatives. It has been preliminarily determined that groundwatér, surface
water and airborne pathways constitute important contaminant migration

routes. These issues will be updated with RI data for this task.

5.3 TASK 10: FEASIBILITY STUDY WORK PLAN

A Work Plan that includes a technical approach, personnel requirements, and

schedules will be submitted to the U.S. EPA for review and approval for the
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Based on the site-specific problems and statement of purpose identified in
Task 9, a master list of feasible technologies will be developed. These

technologies must include both on-site and off-site remedies, depending on
site problems. The master list will be screened based on site conditions,

waste characteristics, and technical requirements to eliminate or modify those

technologies that may prove extremely difficult to implement, will require

unreasonable time periods, or will rely on insufficiently developed
technology. Each identified technology will be presented in the Work Plan

with an approach for its analysis.

5.4 TASK 1l1: DEVELOPMENT OF ALTERNATIVES

Based on the results of the RI and consideration of p?eliminary remedial
technologies (Task 10), a limited number of Qlternatives will be developed for
source control or off-site remedial actions, or both, on the basis of
objectives established for the response. The objectives will be established
based on public health and environmental concerns, the nature of the current

problem as characterized in the RI, and all applicable guidance and regulatory

“ requirements. The alternatives will be developed in consultation with the

U.S. EPA, and will be targeted toward a comprehensive, site-specific
approach. The alternatives will include, but may not be limited to, the

following (as appropriate):

. Alternatives for process control or modification;

. Alternatives for off-site waéte treatment or disposal;‘ 

. Alternatives for on-site treatment or disposal;

. Alternatives which attain Federal public health or environmental
standards; ’ '

. Alternatives which exceed Federal public health or environmental

standards;

. Alternatives which reduce the likelihood of threat from the
hazardous substances, but do not necessarily attain Federal public
health or environmental standards; and

. Alternative treatments for source control, ranging from elimination
of the need for long-term management (including monitoring) to
treatment that would reduce the toxicity, mobility, or volume of
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site waste.

. Alternatives, with little or no treatment, that involve waste
containment providing protection of human health and the
environment, primarily by preventing potential exposure or reducing
the mobility of the waste.

- —e - No actions - "~

There may be overlap among the alternatives developed; Further, alternatives
outside of these categories may also be developed. The alternatives will be
developed in close consultation with the U.S. EPA and documentation of the
rationale for excluding any technologies identified in the RI for the
development of alternatives will be presented. Standards currentlyAunder

development by the U.S. EPA (such as those being developed for proposed.

 drinking water standards for uranium and radon) that may be applicable at the

time remediation is initiated at the site will be considered during the data
collection and analysis phases of the RI, and in the alternative development
phase of the FS. This approach will facilitate thoroughness of the

investigations and feasibility determinations.

5.5 TASK 12: INITIAL SCREENING OF ALTERNATIVES

The alternatives developed in Task 11 will be screened to eliminate
alternatives that are clearly not feasible or appropriate prior to undertaking

detailed evaluations of the remaining alternatives.

Three broad considerations will be used as a basis for the initial
screening: effects of the alternative, acceptable engineering practices and

cost. More specifically, the following factors will be considered:

. Cost. An alternative whose costs far exceeds that of other
alternatives providing similar results will be eliminated from
recommendation. Total cost will include the cost of implementing
the alternative and the cost of operation and maintenance. Cost
may be used to discriminate between various treatment alternatives,
but not as the basis for deciding between treatment versus
nontreatment. The cost screening will be conducted only after the
environmental and public health screening have been performed;

. Environmental Effects. Alternatives posing significant adverse
environmental effects will be eliminated. Significant adverse
environmental effects will include but not be limited to failure to
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meet the Groundwater Protection Standards both on and off the FMPC;

. Environmental Protection. Only those alternatives that satisfy the
remedial action alternatives and contribute substantially to the
protection of public health, welfare, or the environment will be
considered further. In addition to providing protection to human
health, welfare, and the environment, alternatives must be
evaluated and reported as to whether they attain applicable ot
relevant and appropriate Federal and State public health and
environmental requirements, or other criteria. Source control
alternatives will achieve adequate control of source materials. On
and off-facility alternatives will minimize or mitigate the threat
of harm to public health, welfare, or the environment; and

. Implementability and Reliability. Alternatives that may prove
extremely difficult to implement, will not achieve the remedial
action objectives in a reasonable time period, or rely on unproven
technology, will not be implemented.

During the initial screening of alternatives, those that will
permanently reduce the volume, toxicity, or mobility of the wastes
must be examined (Superfund Amendments and Reauthorization Act,
Section 121). In addition, alternatives with an unproven
technology should not automatically be ruled out from further
investigation. {[Section 121 (b)(2)]

5.6 TASK 13: DETAILED ANALYSIS OF ALTERNATIVES

The alternatives remaining after the initial screening will be developed and

analyzed in detail, and then evaluated as to their cost-effectiveness. The
detailed analysis of the alternatives will include technical, environmental,
public health, institutional, and cost analyses in accordance with EPA's FS
guidelines. The evaluation of cost-effectiveness will be comparative, and
will consider the present worth of total costs, a statement of risk,
environmental effects, technical feasibility, the extent to which the
requirements and standards or environmental regulations will be met, community
effects, and any other site-specific factors. Alternative analysis will

include, at a minimum, the following considerations:

a. Technical Analysis

The Technical Analysis will, at a minimum examine:
. Appropriate treatment, storage, and disposal technologies;

. How the alternative does (or does not) comply with specific
requirements or other environmental programs. When an alternative
does not comply, discuss how the alternative prevents or minimizes
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the migration of wastes and public health or environmental impacts

‘ and describe special design needs that will be implemented to
achieve compliance;

J Outline operation, maintenance, and monitoring requirements of the
remedy;
© '« 1Identify and review potential off-site facilities to emsure = =

compliance with applicable RCRA and other U.S. EPA environmental
program requirements, both current and proposed. Potential
disposal facilities will be evaluated to determine whether
management of off-site wastes could result in a potential for a
future release from the disposal facility;

. Identify temporary storage requirements, off-site disposal needs,
and transportation plans;

. Whether the alternative results in permanent treatment or
destruction of the wastes, and, if not, the potential for future
release to the environment;

. Outline safety requirements for remedial implementation (including
both on-facility and off-facility health and safety
considerations);

. How the alternative will be phased into individual operable
_ units. The description should include a discussion of how various
' operable units of the total remedy will be implemented individually
or in groups, resulting in significant improvement to the
environment or savings in cost;

. How the alternative will be segmented into areas to allow
implementation in differing phases; and

. The special engineering requirements of the remedy or site
preparation considerations.

. During the initial screening of alternatives, those that will
permanently reduce the volume, toxicity, or mobility of the wastes
must be examined (Superfund Amendments and Reauthorization Act,

- Section 121). 1In addition, alternative with an unproven technology
should not automatically be ruled out from further investigation.
[Section 121 (b)(2)]

b. Environmental Assessment

An Environmental Assessment of each alternative will be performed. The
assessment will focus on the site problems and pathways of contamination
actually addressed by each alternative. The assessment for each
alternative will include, at a minimum, an evaluation of beneficial
effects of the response, and an analysis of measures to mitigate adverse
effects. The no-action alternative will be fully evaluated to describe
‘ the current site situation and anticipated environmental conditions if

no actions are taken. The no-action alternative will serve as the
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baseline for the analysis.

c. Public Health Analysis

Each alternative will be assessed in terms of the extent to which it
mitigates long-term exposure to any residual contamination and protects
" pubic health both during and after completion of the remedial action.
The assessment will describe the levels and characterizations of
contaminants on-site, potential exposure routes, and potentially
affected population. The effect of "no-action'" will be described in
terms of short-term effects (e.g., lagoon failure), long-term exposure
to hazardous substances, and resulting public health impacts. Each
remedial alternative will be evaluated to determine the level of
exposure to contaminants and the reduction of impact will be determined
by comparing residual levels of each alternative with existing criteria,
standards, or guidelines acceptable to EPA. For source control measures
. or when the criteria, standards, or guidelines are not available, the
comparison will be based on the relative effectiveness of technologies.
The no-action alternative will serve as the baseline for the analysis.

d. Institutional Analysis

Each alternative will be evaluated based on relevant institutional
needs. Specifically, regulatory requirements, permits, community
relations, and participatory agency coordination will be assessed.

e. Cost Analysis

Each alternative will be evaluated for cost (and for each phase or
segment of the alternative). The cost will be presented as a present
worth cost and will include the total cost of implementing the
alternative and the annual operating and maintenance costs. Both
monetary costs and associated non-monetary costs will be included. A
distribution of costs over time will be provided.

5.7 TASK 14: EVALUATION AND SELECTION OF PREFERRED ALTERNATIVES

The results of the detailed analysis of alternatives prepared under Task 13
will be reviewed and the preferred alternative selected. The lowest cost
alternative applicable to the existing FMPC situation -that are technologically
feasible and reliable and which effectively mitigate and minimize damage to
and provide adequate protection of the public health, welfares, or the

environment will be considered the preferred alternatives.

The following considerations will be used as the basis for selecting the

preferred alternatives.

. Reliability
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Alternatives that minimize or eliminate the potential for release
of hazardous substances into the environment will be considered
‘ more reliable than other alternatives. For example, recycling of
waste and off-site incineration would be considered more reliable
than land disposal. Institutional concerns such as management
requirements will also be considered as reliability factors;

. Implementability

The requirements for implementing the alternatives will be
considered, including phasing alternatives into operable units and
segmenting alternatives into project areas on the site. The
requirements for permits, zoning restrictions, rights of way and
public acceptance will also be considered;

. Effects of the Alternative

The alternative resulting in the greatest improvement to (and least
negative impact on) public health, welfare, and environment will be
favored;

o Safety Requirements

The alternatives with the lowest adverse safety impacts and
associated costs will be favored;

‘ . Present Worth of Total Cost

The net present value of capital and operation and maintenance cost
of the proposed alternative will be presented.

Regulatory Compliance

Except as provided under Section 121 (d)(4), SARA, 1986;
alternatives that attain applicable or relevant and appropriate
Federal and State public health and environmental requirements, as
identified by the U.S. EPA and Ohio EPA, will be con31deted more
favorably than those that do not.

5.8 TASK 15: DRAFT FEASIBILITY STUDY REPORT
A draft FS report will be prepared presenting the results of Tasks 9 through
l4. The preliminary report will be issued to the U.S. EPA for review and

comment. A preliminary Table of Contents for the report is presented in Table
S'l.
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FEASIBILITY STUDY REPORT FORMAT

Executive Summary

1.0 Introduction
1.1 Site background information
1.2 Nature and extent of problems
1.3 Objectives of remedial action
2.0 Screening of Remedial Action Technologies
2.1 Technical criteria
2.2 Remedial action alternatives developed
2.3 Environmental and public health criteria
2.4 Other screening criteria
2.5 Cost Criteria
3.0 Remedial Action Alternatives
3.1 Alternative 1 (No . Action)
3.2 Alternative 2
3.N Alternative N
4.0 Analysis of Remedial Action Alternatives
4.1 Noncost criteria analysis
4,1.1 Technical Feasibility
4.1.2 Environmental evaluation
4.1.3 Institutional requirements
4.1.4 Public health evaluation
4.2 Cost analysis
5.0 Summary of alternatives
6.0 Recommended remedial action (optional)
7.0 Responsiveness Summary (in final version only)
References
Appendices
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5.9 TASK 16: FINAL FEASIBILITY STUDY REPORT 361
‘ A final FS report will be prepared presenting and reflecting the comments

received on the draft FS report. The report will include a discussion of the
significant issues and a responsiveness summary based on public comment.
Format of the report will be consistent with that of the draft, however, it

may be modified to reflect comments. The document will be submitted to the

EPA, upon completion.

5.10 TASK 17: ADDITIONAL REQUIREMENTS

Reporting and Community Relations Support requirements, as described in Task 8

of the Remedial Investigation scope of work, will be iequired for the
Feasibility Study as well. The Feasibility Study Reports will address the

need and the applicability of long term monitoring at the facility.
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L MANAGEMENT PLAN
6.1 INTRODUCTION

The sitewide RI/FS effort involves three entities: The DOE, WMCO
and AST. The DOE has overall responsibility for completion of
the project, meeting regulatory requirements, submitting reports,
documents, etc. to EPA, and in general, approving the direction
and content of the studies. DOE management guidelines and
concepts are utilized to ensure the project objectives are being
tracked, are acceptable and are completed as scheduled.

WMCO has responsibility for technical execution of the RI/FS. 1In
this capacity, WMCO reviews and approves all technical scopes of
work and work efforts of subcontractors, and coordinates RI/FS
technical activities on site. Day to day technical direction and
approvals are administered by a RI/FS Project Manager.

ASI is the RI/FS prime contractor with direct responsibility for
the technical execution and completion of the RI/FS. with AsSI
technical and professional staff, and with the assistance of
subcontractors, all details of the RI/FS scope of work are
developed for approval. When approval is granted, the required
technical expert teams are mobilized to execute the Workplan
according to approved sampling protocols and methodologies. This
assures that acceptable and reliable samples are gathered for
analysis, and that worker health and safety considerations are
satisfied. 1In addition, data management protocols are also
followed for efficient and proper data manipulation and
interpretation. Project work and deliverable schedules are
developed by ASI for DOE/WMCO's approval. A project Work
Breakdown Structure (WBS) is utilized for project control.

6.2 PROJECT ORGANIZATION AND CONTROLS
6.2.1 ORGANIZATION '

The FMPC RI/FS project, although basically divided into RI and FS
phases, - involves diverse technologies, many of which are common
to both phases. The project organization has been structured to
include experienced technical specialists in these various
disciplines. The project organization chart shown on Figqure 6.1
shows DOE as Project Sponsor, WMCO as RI/FS Project Manager and
ASI as Prime Contractor, and the technical disciplines required
for the RI/FS. This chart depicts simple but clear lines of
authority between the involved organizations and subordinate
activities required for general completion of the work. It does
not indicate a comprehensive breakdown of lower tier contractors
or activities. :
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6.2.2

A compl

for efficient execution.

PROJECT AND INFORMATION FLOW CONTROL

361

ex project, such as the RI/FS requires control mechanisms

preparation, and project deliverables.

6.3 RE

SPONSIBILITY AND AUTHORITY

6.3.1 U.S. DEPARTMENT OF ENERGY (DOE)

6.3.1.1

Responsible Management Office

This includes all activities invelving
--technical--field-work, -data- analyses;— report--and--document---—-- -

The Department of Energy, Oak Ridge Operations Office (ORO),
Fernald Site Office has been designated as the responsible
management office for the FMPC RI/FS Project.

3¢/102

DOE-ORO Project Management

Mr. Joe LaGrone is the Manager, ORO, and has been ass;gned the
responsibility and is delegated the authorlty for the management
RI/FS Project at the FMPC. His responsibilities include:

of the
o

o

Establishing a RI/FS Project Management Office;

Appointing the Project Coordinator (PC) and delegating
to the PC appropriate responsibility and authority for
management and direction of the projects within the

delegated authority:

Performing, through the ORO staff, the necessary
contracting functions for the project; i.e.,
negotiating initial contract(s) and revisions for
subsequent phases and the execution of all contracts:;

Monitoring the performance of the Project Coordinator
and the appropriate staff, and delegating. to the RI/FS
PC the authority for day-to-day management and

direction of the project;

Providing all necessary management support functions

for the RI/FS Project:;

Providing all field office support functions such as
safety review, quality assurance, budget guidance,

project review, procurement,
environmental compliance review,
DOE-HQ; and

security, legal and
and coordination with

Reviewing and approving project environmental and
safety documents as required by Department Orders

and/or other Federal Requlations.

6-3
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DOE-ORO Proiect Coordinator

The DOE-ORO Project Coordinator (PC) is stationed at the FMPC.
This respon51b111ty has been assxgned to:

Mr. James A. Reafsnyder, Slte Manager
U.S. Department of Energy

P.0. Box 398704

Cincinnati, Ohio 45239

The PC will receive DOE field office support as identified in
Section 6.3.1.2 above. The PC is responsible for:

o

6.3.1.4

Serving as the designated formal U.S. EPA-DOE point of
contact for all project actions:;

Approving items and activities performed by project
contractors requiring DOE approval within delegated
authority;

Assigning the responsibility and authority for project
management to the DOE project manager:;

Providing support‘and staff to the project team:; and
Providing the RI/FS Project Manager a Project

Management Team made up of the necessary project
speczfic ‘disciplines.

DOE-ORO RI/FS Project Manager

The DOE-ORO RI/FS Project Manager (PM) is stationed at the FMPC.
This responsibility has been assigned to:

Mr. Rick Collier

U.S. Department of Energy
P.0O. Box 398704
Cincinnati, OH 45239

The DOE-ORO RI/FS Project Manager will:.

o

Prepare, submit, present, and support information on
the project in accordance with the U.S. EPA scope of
work for the RI/FS;

Serve as the designated technical U.S. EPA-DOE
representative for all project activities:;

Establish the DOE project management team.for the

project;
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e Assure that all items requiring U.S. EPA review and/or
approvgal are submitted in a timely manner; and

Manage the total RI/FS project in accordance with the

FFCA work statement and the approved RI/FS Nork P]an...,

6 3 l 5 DOE-ORO Techn1cal L1a150n

The DOE-ORO Technical Liaison (TL) is stationed in Oak Ridge,
Tennessee. This responsibility has been assigned to:

Ms. Margaret Wilson

U.S. Department of Energy
P.0. Box E

Oak Ridge, TN 37830

The TL will:

« Support the DOE-ORO-PM on technical and regulatory
issues requiring U.S. EPA and State of Ohio interaction.

6.3.2 WESTINGHOUSE MATERIALS COMPANY OF QHIO (WMCQ)

WMCO is the DOE contractor responsible for the management,
operation, and maintenance of the FMPC. As such, WMCO has been
assigned the responsibility and authority for the technical
execution of this project.

6.3.2.1 WNCO Project Management

The RI/FS project will be managed for DOE in accordance with
established DOE techniques and orders. Management of the project
will be monitored by the WMCO RI/FS Project Manager.

The WMCO PM has responsibilities similar to those of the DOE PM.
The RI/FS Project Manager is:

Mr. Robert Conner

Westinghouse Materials Company of Ohio
~ U.S. DOE Site, Fernald, Ohio
- P.0. Box 398704 °

Cincinnati, OH 45239 °

Mr. Conner has over seven years experience in managing hazardous
waste projects requiring coordination with RCRA, CERCLA, and
Regions II, III, V and X U.S. EPA. He has participated in, and
is familiar with Remedial Investigations (RI's), Feasibility
Studies (FS's), and remedial activities.

Mr. Conner will have as his alternate Mr. Dennis Carr (PE). Mr.

N
oy
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Carr has experlence in the management of low level radiological
wastes at the FMPC. In addition, his experience includes liaison
with regulatory agencies, preparation of RCRA permlt appllcatlons
rand RI/FS act1v1t1es under CERCLA.

The WMCO RI/FS Project Manager will:

o] Manage the project in accordance with approved project
scope, schedule, and cost;

o Establish a Quality Assurance Program;

o Provide technical and management direction to

contractors in accordance with DOE-ORO policy:

o Provide project change control within the established
technical objectives, funding and schedule milestones
under a formal change control procedure;

o) Develop, submit and lmplement detailed Project
- Management plans and initiate revisions, as necessary;

o Review and submit for approval the critical path
schedule and coordination procedures covering the
. project activities;

‘ o Conduct management, cost, schedule, and technical
performance reviews, includlng problem identification
and planned resolution timetable;

o Provide overall management and administration for
project contractors; .

o Prepare RI/FS project completion and final cost/
technical reports;

o Prepare and coordinate appropriate project
documentation as required by EPA and DOE;

o Interact as requested by DOE-PM with the EPA .on RI/FS
pllcy matters and maintain public/private sector
interface and liaison.

o Develop, install, administer, monitor, evaluate, and
report progress through the use of appropriate project
management control system (e.g., change control,
configuration management, performance measurement
system) ;

o Ensure the technical correctness and adequacy of the
site characterization, data collection, data analysis
and conclusions;
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o Review content and publication of all project technical
‘reports;
.. ..0.. Issue_ required.-technical reports.-for --the -DOE-ORO-
office:;
o Assist DOE in providing for public communication and
information dissemination. Coordinate project

conferences, symposiums, or workshops;

o Provide the DOE~ORO Project Manager with timely
information on significant project events:

o Ensure that all items requiring DOE review and/or
approval are submitted on a timely basis to permit
adequate evaluations;

o ‘Serve as Chairman of the Change Control Board. Assure
that corrective actions are implemented; and

o Provide weekly, monthly, and quarterly RI/FS reports as
required to the DOE-ORO Project Manager.

6.3.2.2 WMCO Fiscal Management

The project contract administrator is generally responsible for
the completeness, and legal correctness of all contracts. The
contract administrator reviews and approves all project
subcontracts which have the potential for obligating the DOE.
Within this scope, the administrator monitors contract funding
and billing.

The WMCO project contract administrator is:
Ms. Kimberly Eilerman
Westinghouse Materials Company of Ohio
U.S. DOE Site, Fernald Ohio '
P.0. Box 398704
Cincinnati, OB 45237
6.3.3 ADVANCED. SCIENCES, INC. (ASI)
~ ASI is the prime contractor for the RI/FS Project. As such, ASI
has the responsibility to supply the technical, managerial, and

fiscal control expertise necessary to efficiently execute the
technical aspects of this project.

6.3.3.1 ASI Technical Management
1) AST Project Director
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Responsibility for the technical performance of this project has
been delegated to the ASI Project Director:

Mr. Richard T. Wilde L.
Advanced Sciences, Inc.

10845 Hamilton-Cleves Road

Ross, OH 45061

Mr. Wilde has broad experience in the conduct and management of
multi-disciplinary projects including those associated with
energy development, hazardous waste management, and regulatory
permitting and stipulations. He is familiar with regulations
dealing with RCRA, CERCLA and Superfund, and has participated in
both technical and permitting aspects of such projects. Mr.
Wilde has direct experience with regulatory and management
agencies and has worked with EPA and DOE.

Mr. Wilde has eighteen years of nuclear experience with eleven
years in DOE waste management at the DOE Hanford reservation.

His expertise is in (EIS) Environmental Impact Statement for high
level and hazardous waste, program planning and control, risk ’
assessment and hydrologic analysis. His degrees are in physics.

On this project Mr. Wilde has assigned lead assignments to key
individuals in the required RI/FS tasks.

The ASI Project Director is responsible to DOE through WMCO for
the day-to-day project activities. The director's
responsibilities also includes:

e Serving as the designated RI/FS contractor point of
contact for project administration;

 Preparing and submitting reports and other project
information as required by DOE;

e Establishing and coordinating the project team;

e Development and maintenance of a project Work Breakdown
Structure;

 Establishment of project schedules and budgets;

» Development and implementation of a project management
and control plan;

e Resource allocations to, and expenditure control of,
subcontractors;

* Review and approval of project technical plans,
procedures and reports;

216

6-8

361



e Appointing and delegating appropriate authority for

direction and conduct of specialized tasks;
Establish and coordinate a QAPP for the RI/FS;

Providing project support facilities and staff; and

e (Conduct periodic project cost, schedule, and technical

performance reviews with identification and resolution
of problems.

Development and Maintenance of the Project Management Plan which

includes:

e A project Work Breakdown Structure (WBS);

e The project master schedule;

* Project baseline budgets;

» Specification of budget and schedule tracking and

reporting; and

- Assignment of project task responsibilities.

Implementation of a Computerized Project Planning and Management
Reporting System. '

This system is programmed to produce project progress reports

consistent

with DOE management practices.

Development and Publication of the ASI Project I[nstruction and

Protocol Manual.

This manual

describes procedures, forms and requirements. for

project communication control, data control, procurement control,
work authorization, and reports.

Site Manager

2) ASI

The ASI Site Manager will be responsible to the Project Director
for the RI/FS field operations.

The ASI Site Manager is:

Mr.

Robert G. Lenyk

10845 Hamilton-Cleves Road
Ross, OH 45061

Mr. Lenyk has sixteen years of nuclear, specialty chemical, and
environmental experience in process, design and project

management.

Mr. Lenyk has worked at the FMPC for several years

6-9
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as program manager for the 00E on-site Architect-Engineer firm.

He is knowledgable in all aspects of the operations at FMPC. His
most recent experience was the development. of the Environmental
Safety and Health Conceptual Design Report for FMPC. Mr. Lenyk's

___ _ _degrees are BS-Chemical-Engineer, MS-Chemical Engineer and-MBA. . - . — _ ... ...

The ASI Site Manager is responsible for:

Day-to-day field investigations planning and
coordination;

Ensuring that field operations conform to the project
Health and Safety requirements and QA/QC protocols;

Coordination with WMCO operations managers;
Field office administration;

Ensuring that field work is properly authorized;
Adherence to project schedules and budgets: and

Publishing weekly reports required by the Project

Director, .
‘ The ASI Site Manager will be assisted by the project Health and
Safety Officer and QA/QC specialist.

3) ASI Task Leaders

The ASI Project Director will appoint Discipline Leaders for the
various technical RI/FS tasks. These Discipline Leaders will be
responsible to the ASI Project Director for planning,
implementation and control of their assigned tasks which will
include, but are not limited to, the following specialties:

Procurement of field equipment and supplies;
Organizing field teams;

Directing field investigative tasks;

Making day-to-day assignments;

Collecting field data and shipping samples for analysis;
and

"Other tasks as necessary to the field effort.

2185
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6.3.3.2 ASI Fiscal Management

The ASI Vice President in charge of finance is responsible for
- financial accounting for the project.

The ASI finance director is:

Mr. Don Morgan

2620 San Mateo Blvd., NE
Suite D

Albuquerque, NM 87110

The ASI Fiscal Manager's responsibilities include:

e Implementation of corporate accounting procedures for
the RI/FS project;

« Application of 00E cost-accounting principles for
project fiscal control, billing, and reporting;

< Assignment of individual account numbers identifiable as
RI/FS WBS elements;

 Payment of project obligations in a timely manner;

e Billing DQE through WMCQ for services and approved
materials in a timely manner; and

e Providing fiscal input to the management plan Task
Leader for project computer updates and progress
reports.

6.3.3.3 ASI Project Health and Safety
The ASI Project Health and Safety program will be supervised by
the Health and Safety Officer (HSO).
The HSO is:
Mr. Richard F. Haaker
2620 San Mateo Blvd., NE
Suite D
Albuquerque, NM 87110

The ASI Health and Safety Officer is responsible to the Project
Director for:

 Development and implementation of a Health and Safety
plan;

6-11
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6.3.3.4

Ensuring the health and safety of workers and the
general public during project operations;

Development of health and safetj standards;
Impiementéf@on o#Aﬁéréohﬁél prbieﬁtioh méthodé;
Establishment of personnel training programs;

Implementation of hazardous monitoring and control
methods;

Reporting project health and safetry concerns to
DOE/WMCO; and

Responding to public and/or governmental inquires
regarding health and safety matters.

AS] Quality Assurance Officer

The ASI Quality Assurance Officer (QAQ) is:

Mr. Larry T. Murphy
10845 Hamilton-Cleves Road
Ross, OH 45061

The ASI Quality Assurance Officer is responsible to the Project
Director for:

Implementation of the QA Project Plan;

Official organizational contact for all QA matters;

Review, e9a1uation and approval of QA project plans
prior to review, evaluation and approval/non-approval;

Providing quidance in the development of QA project
plans;

Preparing and submitting all QA reports to the
appropriate line managers in their organization;

Assuring that appropriate corrective actions are taken
on all QA tasks when, where and however needed;

Ensuring that data of known quality and integrity are
available for each planning and report phase.

6-12
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6.4  WORK BREAKDOWN STRUCTURE (WBS)

6.4.1 PROJECT CONTROL  _ = _. . . ... e

The management plan is based on the project Work Breakdown
Structure (WBS). The WBS is an hierarchical breakdown of project
activities which define the total project. It provides an
integrated framework for planning and assigning management and
technical responsibilities, as well as monitoring and reporting
progress and status of all project activities. This WBS has been
structured to parallel the project Statement of Work which is
Attactment [ to the FFCA.

Each task and sub-task in the WBS is assigned a unique number, or
“£lement Code". These numbers are used for progress measurement,
reporting, and accounting. The WBS is the project baseline
description and will be changed only through formal agreement
with U.S. EPA. A1l project management facets including work
authorization, planning, scheduling, estimating, budgeting, cost
collections, problem analysis, and plan maintenance are
integrated within the WBS.

The WBS Dictionary (Table 6) presents a tabulation of WBS task
code numbers and identifying task titles.

For convenience, the FMPC RI/FS Project has been partitioned into
three major, distinct activity fields: The RI work, The FS work,
and The Project Support Work. Figure 6.2 is the Project Summary
WBS which presents an overview of the entire project. The WBS
categories representing the three major RI/FS activities are
further depicted in Figures 6.3, 6.4, and 6.5.

A cohp]ete-and accurate description of each WBS task wiil be

prepared. This will provide for proper task sequencing of all
task prerequisites, requirements, and deliverables.

6.5 MASTER SCHEDULE AND DELIVERABLES

The deliverables to be made to the U.S. EPA Region V under this
RI/FS project are specified below and are in accordance with
Attachment I (Scope of Work) of the FFCA.

The monthly project tracking reports will be provided within 20
calendar days after the end of each month and in accordance with
Task 7 of the Scope of Work.

DN
o
ot
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WBS “TASK

TOP
A

Al.O

al.l
Al.2
Al.3

Al.4
Al.5
Al.6

A2.0

A2.1
A2.2
A2.3
A2.4
A2.5
A2.6
A2.7
A2.8

A3.0

A3.1l
A3.2
A3.3
Al.4
A3.5
Al.6
A3.7
A3.8

A4.0

A4.1

A4.2
A4.3
A4.4

A4.5

361

TABLE 6.1

FERNALD RI/FS PROJECT WBS DICTIONARY
~ TASK TITLE L

Fernald FMPC RI/FS Project
Fernald FMPC RI

SOW Task 1, Description of Current
Situation

Outline RI Purpose

Develop Background Data

Summarize Existing/Potential FMPC
Problens

History of Response Actions & Results
Site Familiarization

Define FMPC Boundary Conditions

SOW Task 2, Work Plan Requirements

Preinvestigation Evaluation
Define Nature & Extent of Problem
Permit Requirements Plan

Develop Sampling Plans/Analyses
Develop Health and Safety Plan
Develop QAPP

Develop Community Information
Develop Data Management Plan

SOW Task 3, Site Investigation

Characterization and Hazard Analysis
Hydrogeologic Investigation
Groundwater Quality Investigation
Soil and Sediment Investigation
Surface Water Quality Investigation
Air Investigation

Off-Site Water Investigation
Ecological Investigation

SOW Task 4, Site Investigation
Analysis

Analysis and Summary of all Site
Investigations

RI Data Analysis

Exposure Assessment

Analyze Results

~ Develop Groundwater Protection Standards

222
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. TABLE 6.1 (Cont'd)
WBS TASK -. ) TASK_TIT
AS5.0 SOW Task 5, Laboratory and Bench Scale
Studies
A5.1 ' Select Technologies
A5.2 - Develop Test Plans
AS5.3 Conduct Tests
AS5.4 Analyze Test Data, Assess Technologies
for FMPC
A5.5 Report Conclusions
A6.0 SOW Task 6, Reports
"A6.1 Prepare Draft RI Report
A6.2 Publish Final RI Report
A7.0 SOW Task 7, Additional Requirements
A7.1 Develop Monthly Technical Progress
A7.2 Develop/Acquire CLP Lab. Certification
‘ A8.0 _ SOW Task 8, ' Community Relations Support
as8.1 Support DOE/WMCO Community Relations
Efforts as Required
B Fernald FMCP FS
B9.0 Task 9, Description of Current Situation
B9B1 Description Situation, Use Task 1
, Information
B9B2 Identify Exposure Pathways
B9B3 . Recommend, Describe Site Specific
Remedial Technology
B10.0 . : SOW Task 10, Work Plan
Bll.o SOW Task 11, Development of
Alternatives
Bll.1 'Develop Remedial Alternates for Each
Problem Area Identified in Task 9
Bl1l.2 Develop List of all Remedial Alternates
Bl2.0 SOW Task 12, 1Initial Screening of
Alternatives

N
<
(2%
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WBS TASK
Bl2.1
Bl2.2
B13.0
Bl13.1
B13.2
B13.3
Bl3.4
Bl13.5

B14.0
B15.0

Blé6.0

‘l.) B17.0

Cl.0

Cl.l
Cl.2
Cl.3
Cl.4
Cl.5
Cl.6

c2.0
c2.1
c2.2
c2.3
c2.4

c3.0

C3.1
C3.2

‘Screen Remedial Alternates

361

TABLE 6.1 (Cont'd)

TASK TITLE

Evaluate and Compare Alternatives

SOW Task 13, Detailed Analysis
of Alternatives

Conduct Technical Analyses
Perform EA for Each Alternate
Perform Public Health Analyses
Conduct Institutional Analyses
Perform Cost Analyses

SOW Task 14, Evaluation and Selection
of Preferred Alternatives

SOW Task 15, Draft Feasibility Study
Report '

SOW Task 16, Final Feasibility Study
Report

SOW Task 17, Additional Requirements
Project Support

Project Administration

Develop Administrative Procedures
Implement Data Management System
Procedure Required Certifications
Obtain Necessary Permits
Print/Publish Reports

Business Operations

Project Management

Maintain Cost/Schedule Controls
Develop Project Management Plan
Project Coordination

Advisory Committee Activities
Logistic Support

Establish Site Office
Provide Necessary Resources

 6-16 224
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6.5.1 PROJECT DELIVERABLES

Deliverable

o Detailed plans (specified ......

under Task 2.1l-e)
o Ri/FS Work fién-revisiéh
(1f necessary)

o Draft RI Report

[e]

FS Work Plan

o] Draft FS Report

o Final RI Report

o Final FS Report

6.5.2 SCHEDULES

361
Schedule

No later than January
30, 1987.
Within-45-caltendar-days
of-receipt-of-EPA-Region
V-ecommentas-
February 1, 1988.

Within-706-catender-—-days
ef--anr--EPA---Region--¥
approved-RIAFS-Work-Pran-
Auqust 12, 1989.

August 15, 1989.

Within-866-celendar-—days
ef-receipt-of--EPA-Regien
¥ -ecomments--andfor--publtie
meeting-

December 1, 1989.

Within--60--catendar--days
of-receipt--of--EPA--Region
¥-commentss

January 31, 1990.

Within--60--catendar--days
of-receipt-of--EPAr-Regien
V-commentss

July 31, 1990.

A master schedule depicting estimated individual task completions
has been developed for overall project direction and control as

shown in Figure 6.5.

6-20
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U.S. DEPARTMENT OF ENERGY RESPONSES
TO THE
U.S. ENVIRONMENTAL PROTECTION AGENCY
COMMENTS ON THE
FMPC RI/FS WORK PLAN
DEFICIENCIES

Prepared for:

U.S. ENVIRONMENTAL PROTECTION AGENCY
- REGION V



361

U.S.EPA COMMENT RESPONSE

WORK PIAN
~1) COMMENT: e
SECTION/FIGURE: Section 1.0 PAGE:

Section 1.0 is not paginated.
RESPONSE: |

Page numbers in Revision 1, Section 1.0 were inadvertently
left off; page numbers have been included.

RESOTUTION:

The above response has been incorporated 1nto Section 1.0 of
the Work Plan.

2) COMMENT:
SECTION/FIGURE: Section 1.3 PAGE:
(2) The second bullet was not re-written for
clarification and to exclude the use of the word
"components".

RESPONSE:

The text has been re-written as follows; "Determine the
nature and extent of radiological and chemical contaminants
or pollutants in air, soils, sediments, surface water, and
groundwater media, and characterize their occurrence in
aquatic and terrestrial organisms both on and off site;™".

RESOILUTION:

The above response has been incorporated into Section 1.3 of
the Work Plan.

3) COMMENT:
SECTION/FIGURE: Section 1.4 PAGE:
The second paragraph should state that remedial action
alternatives will be evaluated in the Feasibility Study
(FS); U.S. EPA will select the remedy that is to be
implemented.

01/29/88 (12:01) 1
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RESPONSE:

Section 1.4 of the Work Plan has been modified to include
the statement that the U.S. EPA will select the remedial
actions to be implemented, and alternatives for remedial
actions will be evaluated in the Feasibility Study.

~ 'RESOLUTION:
The above response has been incorporated into Section 1.4 of
the Work Plan.

4) COMMENT:
SECTION/FIGURE: Section 2.1.3.2 PAGE: 2-7
Correct last sentence to include information that the
Knolman/Crawford well, the third well, had not been
used for drinking water purposes. Indicate when its use
for this purpose was discontinued. Two typographic
errors in this sentence.

RESPONSE: '
The typographical errors have been corrected. The
Knollman/Crawford well, the third well, was used as a
potable water supply well up until 1985, at which time this
use was discontinued. This information has been included in
Section 2.1.3.2 of the Work Plan.

RESOLUTION:

The above response has been incorporated into Section
2.1.3.2 of the Work Plan.

5) COMMENT:
SECTION/FIGURE: Section 2.2.1 PAGE: 2-13 :
The second paragraph incorrectly states that settleable
solids were removed from "Pit #5 waste streams by
precipitation.

RESPONSE:
The sentence was rewritten to read that settleable solids

were removed from these waste streams in Pit #5 by
precipitation.

01/29/88 (12:01) 2
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RESOLUTION:

The above response has been incorporated into Section 2.2.1
of the Work Plan.

6)_ COMMENT: L S
SECTION/FIGURE: Section 2.2.1 PAGE: 2-9
Discussion of historic use of waste pits should be modified
to include that Pit #1 was used as a clearwell for liquid
wastes after Pit #2 was constructed and that Pit $#1 effluent
was pumped and discharged into the Great Miami River, and
infrequently to Paddy’s Run.

RESPONSE:

For less than one year, Pit #1 was used as a clearwell for
liquid wastes after Pit #2 was constructed. Liquid
effluent from Pit #1, during this period of time, was pumped
and discharged into the Great Miami River, and on an
infrequent basis to Paddy’s Run.

RESOLUTION:

The above response has been incorporated in Section 2.2.1 of
the Work Plan.

7) COMMENT: . .
SECTION/FIGURE: Section 2.2.4 PAGE: 2-10 and 2-11
CIS data indicates that PCBs are located in all waste areas.
This indicates a high probability of waste o0ils being
disposed in more than just the o0ld fly ash pile. This
section should be revised accordingly.

RESPONSE:
The sentence indicating that no other areas have received -
PCB’s has been deleted. All samples submitted for HSL
analysis will be analyzed for the full PCB/pesticide listing
of the HSL.

RESOLUTION:

The above response has been incorporated in Section 2.2.4 of
the Work Plan.

01/29/88 (12:01) | 3
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8) COMMENT:

‘and associated tanks and associated piping been removed?

SECTION/FIGURE: Section 2.3.4 PAGE: 2-21

Substances that have been stored and/or are currently being
stored in underground tanks should be inventoried. Soil gas
detection area of currently used tanks and former tank
locations should be considered. Have out-of-service tanks

RESPONSE:

The existing underground storage tanks at the FMPC have been
inventoried and are summarized on Table 4.4 of the Work
Plan. This table provides a complete 1listing of all in
service and out of service tanks at the FMPC and their

current inventory. Out of service tanks and associated
piping have not been removed. All underground storage tanks
will be tested under the Facilities Testing Plan. Based

upon the results of the tank testing and 1local soil
conditions and the future use of the areas, the use of soil
gas detection will be evaluated as a possible technique for
further investigation. HNu soil gas detectors are currently
utilized for screening of subsurface soil samples. The HNu
meters are equipped with 10.2 eV lamps.

RESOLUTION:

The above response has been incorporated in Section 2.3.4 of
the Work Plan.

9A) COMMENT:

SECTION/FIGURE: Section 2.3.4 PAGE: 2-21

Procedures for fulfilling requirements of the interim
underground storage tank requirements of 40 CFR 280 should
be incorporated into the tank investigation effort.

RESPONSE:

Tank testing practices employed under the Facilities Testing
Plan will be conducted in compliance with the provisions of
40 CFR 280 prior to implementation. A discussion of this
methodology 1is inappropriate for Section 2.3.4. A
generalized description of the tank testing methodology
appears in Section 4.2.1.7.

01/29/88 (12:01) 4
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RESOLUTION:

' The above response has been incorporated in Section 4.2.1.7
of the Work Plan.

_ . 9B). COMMENT: L . ] . U
SECTION/FIGURE: Section 2.3.4 PAGE: 2-21
All drains, sumps, and floor drains in the production area
should be included in the Remedial Investigation (RI) Work
Plan.

RESPONSE:

FMPC Production Area floor drains are serviced by sump
systems. All sump systems and transfer lines will be
inventoried under the Facilities Testing Plan. Sump systems
with the highest potential for environmental impact will be
examined to assess their integrity. Also, a percentage of
all remaining production sumps will be examined for
integrity to assess the potential impacts associated with
the sump systems.

RESOLUTION:

The above response has been incorporated in Section 4.2.1.7
‘ of the Work Plan.

10) COMMENT:

SECTION/FIGURE: Section 2.5.5 PAGE: 2-36

The revision did not state that three private wells to the
south of the facility were used as a potable water supply
until the contamination was made public. The text should
clearly state that these wells were used for drinking water
until the contamination was discovered. Give the date of
contamination discovery, date that public was informed, and
date(s) that use was discontinued (see next comment).

RESPONSE:

The use of wells 0S-1, 0S-2, and 0S-3 was discontinued in
1985, 1982, and 1974, respectively as potable water sources.
However, wells 0S-2 and 0S-3 are still used for process
water. Well O0S-1 1is not accessible. Above-background
concentrations of radionuclides in the wells were discovered
in December 1981 and the Department of Health was notified
in the same month. The well users were notified in February

01/29/88 (12:01) 5
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1982, and the public in general was notified in August 1984
through the Environmental Monitoring Report.

_RESOLUTION: o . _. - . - . o - .

The above response has been incorporated in Section 2.5.5 of
the Work Plan.

11) COMMENT: .
SECTION/FIGURE: Section 2.5.5 PAGE: 2-36
Information regarding current access to uranium-
contaminated private wells for drinking water was not added
to Revision 1.

RESPONSE:

Wells 0S-1, 0S-2, and 0S-3 were discontinued as potable
water sources in 1985, 1982, and 1974, respectively. Well
0S-1 is not accessible, but wells 0S-2 and 0S-3 are still
used for process water.

RESOLUTION:

The above response has been incorporated in Section 2.5.5 of
the Work Plan.

12) COMMENT:
SECTION/FIGURE: Section 2.6.3 PAGE: 2-37
First sentence regarding potential health impacts should be
revised from three to six components.
RESPONSE:
The text has been be revised as noted.
RESOLUTION:

The above response has been incorporated in Section 2.6.3 of
the Work Plan.

01/29/88 (12:01) 6
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13) COMMENT:

SECTION/FIGURE: Section 2.6.3 PAGE: 2-37
The fifth component should be revised to include existing
wells.

RESPONSE:

"The text has been revised as noted.
RESOLUTION:

The above response has been incorporated in Section 2.6.3 of
the Work Plan.

14) COMMENT:
SECTION/FIGURE: Section 3.1 PAGE: 3-4 :
Section 3.1, pg. 3-4: The no-action alternative is not to be
included in the assessment of cost-effectiveness of remedial
action alternatives. The no-action alternative is to be
evaluated from the protectlon of human health and the
environment.

RESPONSE:

The "no action" alternative is not included on the figures.
The reasons are that the no action alternative will be
evaluated in all cases to provide a comparative baseline for
assessing other remedial action alternatives, and is not
directly comparable to the other alternatives on a cost
effective basis. It should be noted that the no action
alternative is to be evaluated from the protection of human
health and the environmental standpoint.

RESOLUTION:

The above response has been 1ncorporated in Sectlon 3.1 of
the Work Plan. :

15) COMMENT:

SECTION/FIGURE: Section 4.2.1.2 PAGE: 4-12

Current data to characterize off-site surface soil uranium
concentration is not adequate. The litigation support data
from the "Air, Soil, Water, and Health Risk Assessment in
the Vicinity of the FMPC, Fernald, Ohio" report has been
reviewed by U.S. EPA. The current data does not adequately
characterize surface so0il contamination of all off-site
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areas with the degree of certainty that would be protective
" of public health. THe current data does not account for the
estimated 136,000 Kilograms of uranium (particulate form)
that has been released to the atmosphere over the site’s
operating 1life. The Work Plan should be modified with
detailed plans for acquiring additional soil data (uranium,
radionuclides, and hazardous substances) in certain off-site
. sections, specifically, the_perimeter and downwind sectors.
In addition to the random sampling, additional off-site soil
sampling should include a biased sampling scheme similar to
that proposed for on-site areas. Sampling for soil
contamination along the off-site perimeter should be
adequate to ensure less than 10.0 pCi/g contamination, at a
90 percent confidence level. Additionally, a ninety percent
confidence 1level report in the northeast quadrant is
required. This will permit the identification of the
deposition pattern from the prevailing winds.

RESPONSE:

As mutually agreed upon in a joint FMPC/U.S.EPA meeting on
December 21, 1987, additional biased sampling of surface
soils will be performed in three areas not previously
specified in the Work Plan. These locations are:

1. Ten sampling locations at 250-foot intervals along the
northeast property boundary, and ten sampling locations
along the eastern property boundary at the sewage
treatment area.

2. Five to ten sampling locations beginning at the eastern
property boundary at the sewage treatment area and
extending along a line due east of the site at 200-foot
intervals.

3. Sixteen sampling locations at the approximate state
plane coordinate shown below: 4

N-S E-W N-S E-W
491250 1384500 485000 1374250
491250 1382000 482500 1374250
488750 1387000 480000 1374250
488750 1384500 487500 1371750
488750 1382000 485000 1371750
488750 1379500 482500 1371750
482250 1387000 472500 1385750
487500 1374250 474000 1376500
01/29/88 (12:01) ‘ 8
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All off-site sampling is contingent upon obtaining approval
of the affected property owners. If approval cannot be
obtained then a 1location will be selected as close as
possible to the initially specified location.

The total number of additional surface soil sampling
locations is therefore 41 to 46. Sampling methodology will

‘be the same as for the random sampling program performed

on site at 1000-foot intervals. Laboratory analysis will be
for isotopic uranium. '

RESOLUTTON:

The above response has been incorporated in Section 2.3 of
the Sampling Plan.

16) COMMENT:
SECTION/FIGURE: Section 4.2.1.2 PAGE: 4-12
Hazardous "chemicals" in the last sentence should be changed
to hazardous "substances".

RESPONSE:

The text has been revised as noted.

RESOLUTTION:

The above change has been incorporated in Section 4.2.1.2 of
the Work Plan.

17) COMMENT:
SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-20
The second overall objective of the groundwater sampling
plan should be expanded from "to determine the concentration
and sources of contaminants on-site" to include the
migration of hazardous substances from the site.

RESPONSE:

The text has been clarified as noted.

RESOLUTTION:

The above response has been incorporated in Section 4.2.1.3
of the Work Plan.
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18) COMMENT:
SECTION/FIGURE: Figure 4.5 PAGE: 4-23
Well #175 is not labeled on this figure.

RESPONSE:

__Well #175 has been included on Figure 4.5 =

RESOLUTION:

The above change has been incorporated in Figure 4.5 of the
Work Plan.

19) COMMENT:
SECTION/FIGURE: Figure 4.6 PAGE: 4-24
The legend indicates that the figure is to include general
groundwater flow direction. There are no such indicators in
.this figure. If flow direction is to be included in Figure
4.6, it should also be indicated on Figures 4.4, 4.5, and
4.7.

RESPONSE:
The figure was not intended to indicate general ground water
flow direction. The flow direction indicator in the legend
has been removed.

RESOLUTION:
The above response has been incorporated in Figure 4.6 of

the Work Plan.

20) COMMENT:
SECTION/FIGURE: Figure 4.7 - PAGE: 4-25
Explain why monitoring wells 203 and 205 on Figure 3.4 of
the original Work Plan are now designated as 300-series
wells (303 and 305) in Revision 1.

RESPONSE:

The Original Work Plan (Revision 0) was incorrect. Wells
303 and 305 are correct as shown in Revision 1

01/29/88 (12:01) 10
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RESOLUTION: 3 b -+

No change in text is required.

21) COMMENT:

.___ SECTION/FIGURE: Table 4.2 =

} PAGE: 4-28"_ '
Well 205 is not listed in table.

RESPONSE:

The correct Well Number is 305 (see response to .comment
#20). Table 4.2 has been revised to include Well 305.

RESOLUTION:

The above response has been incorporated in Table 4.2 of the
Work Plan.

' 22) COMMENT:

SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-29

Re-evaluate the location of blue clay layer and 300-series
wells based on well logs from newly installed wells.

RESPONSE:

The 300 series wells are to determine if the blue clay layer
is present under the FMPC site and if 1its presence is
influencing the migration of contaminants or ground water
flow. If the blue clay is not encountered at the target
elevation, the boring is extended an additional 15 feet to
be sure that the blue clay is not present. Whether the blue
clay is present or not, these wells will provide water
samples and hydrologic data at a consistent elevation. The
evaluation of the boring 1logs, chemical analyses and
hydrologic data will determine if additional wells are
required to further define the presence and influence of the
blue clay. '

RESOLUTION:

The above response has been incorporated in Section 4.2.1.3
of the Work Plan.
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23) COMMENT: . .
. SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-30
The discussion of wells in the production should be modified
from "no wells are currently proposed within the active
Production Area"™ to "the location of wells in the Production
Area will be determined upon completion of the soil surveys,

. _. ..._ . _._ . radiological surveys, and when groundwater flow patterns and _

conditions in the surrounding area have been better
established". ' :

RESPONSE:

Six existing wells in the Production Area will be included
in the sampling program. These include three till wells
equivalent to 100 series wells and three deeper wells
completed just below the depth of the blue clay. Data from
the sampling of these existing wells will be evaluated to
determine if additional wells are necessary in the
Production Area.

RESOLUTTON:

The above response has been 1ncorporated in Sectlon 4:2.1.3
of the Work Plan.

24) COMMENT: :

SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-30

The discussion regarding sampling of the 100-series wells
prior to advancing to deeper holes in the sand and gravel
aquifer should be modified to include recent U.S. EPA
approval for installation of entire well clusters. Field
screening techniques and analytes should be specified in the
Work Plan. Soil gas monitoring should be considered as one
of these screening devices for areas of suspected
contamination. :

RESPONSE:

All borings are to be drilled with cable tool equlpment.
The cable tool technique advances temporary steel casing as
the boring is deepened. This casing maintains an open
boring without the use of drilling muds and provides a
barrier against the potential for downward migration of
contaminants from shallower aquifers. Cable tool drilling
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will be used throughout the drilling program, so that the
deeper well in each cluster can be drilled first to
determine the target depths of the other wells in the
cluster. See the letter from W. Muno, U.S. EPA Region V to
J. Reafsnyder, U.S.DOE, Fernald, Ohio, Well Installation,
U.S.DOE, FMPC Fernald, Ohio, dated December 31, 1987,
Section 4.2.1.4 of the Work Plan specifies the field
____ . Screening program which includes soil gas monitoring. = "

RESOLUTION:

The above response has been incorporated in Section 4.2.1.3
of the Work Plan. '

25) COMMENT:
SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-30 _
The third paragraph should be expanded to include a
description of field screening for organics and analysis for
total uranium prior to drilling through the first saturated

zone (for <clusters and wells in areas of expected
contamination). ‘

RESPONSE:

As discussed in the letter, W. Muno, U.S. EPA Region V to J.
Reafsnyder, U.S.DOE, Fernald, Ohio, Well Installation,
U.S.DOE, FMPC Fernald, Ohio, dated December 31, 1987, soil
samples are screened for organics and radioactivity using a
variety of field instruments as the boring is advanced. The
cable tool method of well construction was chosen primarily
to avoid the potential for downward migration of
contaminants from shallower aquifers. The subject of field
screening is covered in the Work Plan, Section 4.2.1.4,
Field Screening of Subsurface Soil Samples.

RESOLUTTION:

No change in text is required.

26) COMMENT:
SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-30

Include ammonia and total organic nitrogen in ground water
. sample analyses.

01/29/88 (12:01) 13
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RESPONSE:

The text has been revised to include ammonia and total
organic nitrogen in ground water sample analyses.

RESOLUTION:

The above_ response has been incorporated in Section 4.2.1.3

of the Work Plan.

27) COMMENT:

SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-33
Update discussion regarding installation of shallow and then
deeper wells. See above comment for 4.2.1.3, pg. 4-30.

RESPONSE:

All borings are to be drilled with cable tool equipment.
The cable tool technique advances temporary steel casing as
the boring is deepened. This casing maintains an open
boring without the use of drilling muds and provides a
barrier against the potential for downward migration of
contaminants from shallower aquifers. Cable tool drilling
will be used throughout the drilling program, so that the
deeper well in each cluster can be drilled first to
determine the target depths of the other wells in the
cluster.

RESOLUTION:

The above response has been 1ncorporated in Section 4.2.1.3
of the Work Plan.

28) COMMENT:

SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-33

The second paragraph states that no well sampling will occur
until all wells are installed. Some water sampling will
occur in shallow wells prior to the installation of deeper
wells in the same cluster. Once the entire cluster is
installed, the wells can be developed and sampled. It will
take several more months to install the remaining on-site
wells and the entire well system does not have to be
installed prior to initiating sampling. The Work Plan should
specify what wells should be sampled as part of the initial
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A
sampling effort. Analytical results could be available prior
to the completion of all wells and additional well locations

' may be identified prior to the drilling rigs leaving the
site. .

RESPONSE:

all the wells would not be easily comparable to quarterly
sampling results and of limited use to the ground water
modeling. Water quality sampling during the RI/FS will be
performed on a quarterly basis only. The progress of the
drilling program is not dependent on the results of ground
water sampling since cable tool drilling is belng used to
1solate the separate aquifers.

The data analysis to determine if additional wells are
necessary will be dependent on geologic evaluations as well
as water gradient and water quality data from all the wells.
Spot analyses from the wells during drilling will not
improve this interpretation. The first round of sampling
for the on-site wells is scheduled for late March, 1988.
This sampling schedule is, however, contingent on the
successful resolution of comment 60, below, on the
disposition of development and purge water.

. RESOLUTTION:

The above response has been incorporated in Section 4.2.1.3
of the Work Plan.

29) COMMENT:

SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-34

The two justifications for analyzing monitor wells samples
for less than the full hazardous substance list (HSL) are
not convincing. As previously discussed, the physical
condition, locations, and well construction of some of the
RCRA wells is questionable and a well replacement program
needs to be implemented. Samples from the RCRA wells were
not analyzed for all "organics and metals". Base/neutral and
acid extractables (BNAs), HSL pesticides, and PCBs were not
analyzed for under the RCRA monitoring system and substances
in each of these three categories were detected in the waste
pit areas. Since waste pit #4 1landfill 1is entering
assessment monitoring some of these compounds may be picked
up by this program.

01/29/88 (12:01) 15
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RESPONSE:

7 The HSL 1list has been extended to include HSL
._ . pesticides/PCB’s, . Primary Drinking_ Water Organics, and
Organophosphorus Pesticides. This is referred to as the

extented HSL 1list. Dioxins, 2,3,7,8-TCDD/TCDF and
PCDD/PCDF will be analyzed for in wells 237, 204, 284, 175,
178, and 183 1in the waste pit area. These wells have
selected on the basis of their proximity to the burn pit and
Pit 4.

RESOLUTION:

The above response has been incorporated in Section 4.2.1.3
of the Work Plan.

30) COMMENT:
SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-34
The last paragraph needs to be rewritten per discussion in
previous comment. More than 13 wells should be analyzed for
HSLs.

RESPONSE:

Based on a review of the CIS, the HSL sampling plan will be
augmented by the addition of the following 20 wells: 104,
110, 119, 121, 125, 172, 173, 174, 175, 176, 178, 183, 116,
214, 215, 216, 219, 220, 221, and 222. Samples from each of
these wells will be analyzed for the extended HSL list as
defined in the response to comment No. 29 above.

RESOLUTION:

The above response has been 1ncorporated in Section 4.2.1.3
of the Work Plan.

31) COMMENT:
SECTION/FIGURE: Section 4.2.1.3 PAGE: 4-35
The first paragraph should be wupdated with the
Characterization Investigation Study (CIS) results. The CIS
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results should be used to guide the selection of analytes
for well samples downgradient of waste units, but is not a
basis for excluding a comprehensive investigation of a wide
variety of analytes in some of the wells.

RESPONSE:

‘Based on the expanded HSL sampling plan described in the
previous response, and the expansion of the HSL 1list (as
defined in No.29 above) to include additional organics
detected in the CIS, the referenced paragraph becomes
superfluous and has been deleted. : .

RESOLUTION:

The above response has been incorporated in Section 4.2.1.3
of the Work Plan.

32) COMMENT:
SECTION/FIGURE: Section 4.2.1.4 PAGE: 4-35 :
Section 4.2.1.4, pg. 4-35: Hazardous "chemical" should be
replaced with hazardous "substance" in the second bullet..

RESPONSE:
The text has been revised as notéd.
RESOLUTION:

The above response has been incorporated in Section 4.2.1.4
of the Work Plan.

33) COMMENT:
SECTION/FIGURE: Section 4.2.1.4 PAGE: 4-36
The Work Plan states that CIS samples were composited for
physical and chemical analysis. Were samples being analyzed
for volatiles also composited?

RESPONSE:

During the CIS sampling program, samples analyzed for
volatiles were collected separately in the field and
immediately transferred to the Weston Analytics Laboratory.
Samples were composited in the Weston 1lab under strict
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quality control protocols. These composite samﬁ es' were
then subjected to analysis for volatiles in accordance with
CLP procedures.

RESOLUTION:

____The above response has been_ incorporated in Section 4.2.1.4_
of the Work Plan.

34) COMMENT:
SECTION/FIGURE: Section 4.2.1.4 PAGE: 4-36
If the sediments in the clearwell were not sampled and
analyzed for HSL parameters, this activity should be
included in the RI Work Plan. .

RESPONSE:

Sediments in the Clearwell were sampled during the CIS.
Results of these samples are reported in Volume 2 of the CIS
final report. Reference: "Characterization Investigation
Study: Volume 2 - Chemical and Radiological Analyses of the
Waste Storage Pits", Roy F. Weston, Inc; Nov. 1987.

RESOLUTION:

No change in text is required for this response.
35) COMMENT:

SECTION/FIGURE: Section 4.2.1.5 PAGE: 4-39

"Hazardous chemical constituent" at the bottom of the page
should be changed to "hazardous substances".

RESPONSE:

The text has been revised as noted. -
RESOLUTION:

The above change has been 1ncorporated in Section 4.2.1.5 of
"the Work Plan.

36) COMMENT:
SECTION/FIGURE: Section 4.2.1.5 PAGE: 4-39
Analysis of sediments from the storm water retention basin
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and the testing of the effluent line from Manhole 175 to the
Great Miami River is to be included in the RI per
‘ requirements of the Federal Facility Compliance Agreement
(FFCA) and not wait for testing under OEPA’s Director’s
Findings and Orders.

RESPONSE:

retention basin and the testing of the effluent line from
Manhole 175 to the Great Miami River is being conducted
under OEPA Directors Findings and Orders. This information
will be incorporated into the RI. The need for remedial
actions at these facilities will be evaluated under the
sitewide RI/FS.

RESOLUTTON:

No change in text is required for this response.

37) COMMENT:
SECTION/FIGURE: Section 4.2.1.5 PAGE: 4-40
Reference to "Director’s Findings and Orders" should be
expanded to "OEPA’s June 14, 1987, Director’s Findings and
Orders". :

' RESPONSE:

The text has been revised to reference the OEPA’s June 26,
1987, Director’s Findings and Orders.

RESOLUTION:
The above change has been incorporated in Section 4.2.1.5 of

the Work Plan.

38) COMMENT:
SECTION/FIGURE: Table 4.3 PAGE: 4-42
Any seeps identified near the waste pit area must have both
the seep water and underlying soil analyzed for HSLs.

RESPONSE:

The table has been revised as requested.
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RESOLUTION:

The above response has been incorporated in Table 4.3 of the
Work Plan.

__39) COMMENT: o o o o o .

ECTION[FIG Section 4.2.1.5 PAGE: 4-43
Reference to Flgure 4.4 in the first paragraph should be
changed to Figure 4.9.

RESPONSE:
The text has been revised as requested.
RESOLUTION:

The above change has been incorporated in Section 4.2.1.5 of
the Work Plan. _

40) COMMENT:
SECTION/FIGURE: Section 4.2.1.5 PAGE: 4-44
Explain how samples will be archived.

RESPONSE:

Only samples submitted for radiological analysis for the
RI/FS will be archived. These samples will be archived in
their original container in an environmentally controlled
area at IT’s Radiological Sciences Lab (RSL) in Oak Ridge,
Tennessee.

RESOLUTTION:

The above response has been incorporated in Section 4.2.1.5
of the Work Plan.

41) COMMENT:

SECTION/FIGURE: Figure 4.9 PAGE: 4-45
Explain the deletlon of sampllng locations SW-1 and SW-2

from the Work Plan Revision 1 (Figure 4.6 in original
draft)?
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RESPONSE:

The original figure was in error in that it included SWw-1
and SW-2. These points were not intended for use as
sampling locations and as such all references to them have
been removed from the Work Plan.

No change in text is required for this response.

42) COMMENT:
SECTION/FIGURE: Section 4.2.1.5 PAGE: 4-46
Water and underlying soil samples taken from identified
seeps proposed in Table 4.3 must be analyzed for complete
HSL parameters.

RESPONSE:

The text has been revised as requested.

RESOLUTION:
The above response has been incorporated in Section 4.2.1.5
of the Work Plan. :

43) COMMENT:
SECTION/FIGURE: Section 4.2.1.6 PAGE: 4-49
"Contaminant substance release" should be replaced with
"hazardous substance release'".
RESPONSE:
The text has been revised as noted.
RESOLUTION:

The above response has been incorporated in Section 4.2.1.6
of the Work Plan. :

01/29/88 (12:01) 21

231




44) COMMENT:

. SECTION/FIGURE: Section 4.3.1 PAGE: 4-58
Clarify and expound on the first sentence.

RESPONSE:

The first sentence has been revised as follows; In Section
2.0, the potential environmental problems associated with
the FMPC were addressed.

RESOLUTION:

The above response has been incorporated in Section 4.3.1 of
the Work Plan.

45) COMMENT: S
' . SECTION/FIGURE: Section 4.3.4 PAGE: 4-59
U.S. DOE is not proposing any additional waste unit and
surrounding soil characterization work. U.S. EPA reserves
the right to require additional characterization work after
. the review of the final CIS report.

RESPONSE:

The FMPC recognizes that based upon the results of the CIS
adjustments may be necessary to the scope of the RI site
investigation. The CIS report has been reviewed and a
number of additional sample locations and analyses have
already been included in the RI site: investigation. The
FMPC recognizes the right of U.S. EPA to technically justify
additional characterization.

RESOILUTION:

No change in text is required.
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46) COMMENT:

SECTION/FIGURE: Section 4.3.4 PAGE: 4-59

Reliance on CDC’s epidemiological study for historic
quantification of cumulative doses to the off-site
population is not justified. The CDC’s epidemiological study
must be shown to fulfill the requirements of the FFCA.

The report prepared for the CDC by IT Corporation was
originally intended to fulfill the requirements of the FFCA.
Although the final report has not been completed, a draft is
currently being reviewed. This draft report contains
predictions of the radiation dose and number of fatal
cancers due to the release of radionuclides from the FMPC.
The contents of this document were discussed with members of
a Peer Review Committee which included a representative from
the U.S. EPA’s office of Radiation Programs (Mr. James
Hardin).

The CDC study contains predictions of radiation dose out to
20 miles rather than 50 miles because the predicted
concentration of uranium in air at and beyond 20 miles is
near background levels. The concentration gradient as
predicted by the AIRDOS-EPA model is greatest within 5 miles
of the FMPC. At 15 to 20 miles the gradient is nearly
flat. Concentrations will continue to gradually decrease
beyond the 20 miles. For this reason, the CDC did not
require that radiation dose be determined beyond a 20 mile
radius.

If the final conclusions for the CDC study indicate there is
significant risk at the 20 mile 1limit, the air dose EPA
modeling grid will be expanded under the RI to the 50 mile
limit. If the final conclusion from the CDC study indicates
there is no significant risk at the 20 mile limit then there
is no justification for extending the study beyond 20 miles.
A study performed by Dames and Moore contained census data
for the area surrounding the FMPC. These data were used in
the CDC study because the population counts were arranged by
the 16 wind direction sectors and at various downwind
distances from the FMPC. Detailed data was not available
for other years and it is uncertain whether census data for
other years could be properly apportioned over the AIRDOS-
EPA modeling grid.

The Peer Review Committee has reviewed the 1970 census data
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and they did not require that additional census data be used
to compile population statistics. The CDC is verifying
these data and if any problem arises it will be resolved to
the satisfaction of the CDC.

The CDC study contains predictions of the deposition of
uranium out to 20 miles from the FMPC. Because the CDC did

' not require that the model prediction be compared with the

concentration of uranium in soil samples, this task has not
been completed. Soil samples are being collected in the
north-easterly direction from the plant as specified in
comment 15. :

The median concentration of total uranium in the soil beyond
the FMPC fenceline is generally less than 3uCi per gram of
soil. This would indicate that much of the uranium
particulates released from the FMPC remained within the
plant fenceline. This is not surprising since uranium has a
high density and raincaps attached to building vents would
inhibit the rise of the non-buoyant plumes released through
these vents. This coupled with building wake effects would
result in the material released from the vents to fall to
the ground <close to these buildings. The surface
radiological measurement program in the RI is designed to
determine the concentration of uranium in the soil within
the fence boundary.

RESOLUTTION:

No change in text is required for this'response.

47) COMMENT:

SECTION/FIGURE: Section 4.4.1 PAGE: 4-77
The endangerment assessment must be performed in accordance
with U.S. EPA’s "Superfund Public Health Evaluation Manual"
(EPA/540/1/86/060, October 1986). This document shall be
referenced in the Work Plan. '

RESPONSE:

The text has been be revised as noted.
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RESOLUTTION:

The above response has been incorporated in Section 4.4.4 of
the Work Plan.

SECTION/FIGURE: Section 4.4.4.2 PAGE: 4-79
The use of the term "contaminants of concern" is more
appropriate and consistent than "indicator parameters",
"indicator chemicals", or " radiological substance".
RESPONSE:

The text has been revised as noted.

RESOLUTION:

The above change has been incorporated in Section 4.4.4.2 of
the Work Plan.

49) COMMENT: .
SECTION/FIGURE: Section 4.4.4.2  PAGE: 4-79
The acronyms ICRP and NCRP should be written out the first
time they are used in the text.

RESPONSE:
The text shall define the acronyms for the International
Commission on Radiological Protection (ICRP) and the

National Council on Radiation Protection (NCRP) the first
time they occur.

RESOLUTION:
The above changes has been incorporated in Section 4.4.4.2
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RESPONSE:

of the Work Plan. A 36’.

50) COMMENT:

SECTION/FIGURE: Section 4.4.4.2 PAGE: 4-81
Substitute "contaminant of concern" for ~"indicator
chemical®. :

The text has been revised as noted.

RESOLUTION:

The above change has been incorporated in Section 4.4.4.4 of
the Work Plan.

51) COMMENT:

SECTION/FIGURE: Section 5.5 PAGE: 5-4

The use of RCRA’s Groundwater Protection Standards of 40 CFR
264.92 in process of considering the environmental effects
in the initial screening of alternatives should be further
explained. '

RESPONSE:

No reference was made in Section 5.5 of the Work Plan of 40
CFR 264.92. The term "Ground Water Protection Standards"
was taken from the FFCA, and refers in Task 4 (Site
Investigation Analysis) of the FFCA’s Scope of Work to those
standards developed by the contractor for the specific
conditions of the FMPC. Quoting from the FFCA:

Groundwater Protection Standards

The Contractor shall develop Groundwater Protection
Standards for all of the CLP constituents found in the
groundwater during the Site Investigation (Task 3).

1. The Groundwater Protection Standards shall consist

of:-
A. For any constituents listed in Table 1 of 40
: CFR 264.94, the respective value given in
that table if the background level of that
constituent is below the value given in Table
1l; or
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B. - the background level of that constituent in

' the groundwater; or
C. a U.S. EPA approved Alternate Concentration
Limit.

The proposed use  of +these standards as- -a - measure - of -

"environmental” effects ~'in ~ the initial "screening  of -
alternatives also comes directly from the requirements of
Task 12 (Initial Screening of Alternatives) of the FFCA.
Within the context of environmental effects, those
alternatives that would achieve compliance with the
standards would be preferred. The comprehensive evaluation
of alternatives in the screening process will not be limited
to this single factor, however. Other factors to be
considered have also been presented in Section 5.5.

RESOT.UTTON:

No change in text is required for this response.

52) COMMENT:
SECTION/FIGURE: Section 5.5.1 PAGE: 6-21
As presented in U.S. EPA’s first comments, 700 days from the
date of the Work Plan approval is too long for submission of
: a draft RI report, especially in 1light of approval of
' certain RI activities like on-site well installation.

RESPONSE:

A revised schedule for major RI/FS milestones is provided as
Attachment 1 ¢to this comment response package. This
schedule reflects the expansion of the site investigation
activities resultant from comment resolution on the RI/FS
Work Plan.

In addition, the U.S. DOE provides monthly to EPA an RI/FS:
Technical Status Report, and participates monthly also in a
Technical Information Exchange Meeting. These two
mechanisms are used to provide tlmely RI status reports and
information to the EPA.
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RESOLUTION:

Section 6.5.1 and Figure 6.5 of the Work Plan have been
revised to reflect RI/FS top level schedule planning dates.

53) COMMENT: - - - - T S T T B

SECTION/FIGURE: PAGE:
A date of submission of a detailed FS Work Plan should be
presented.

RESPONSE:

The scheduled date for submittal of the FS Work Plan is
August 15, 1988.

RESOLUTION:

The above response has been incorporated in Section 6.5.1 of
the Work Plan.

54) COMMENT:
SECTION/FIGURE: Section 6.3.1.4 PAGE: 6-4
Is Rick Collier the RI/FS Project Manager for U.S. DOE?
Explain changes/proposed changes in management structure.
Explain where personnel who will be in charge of the day-to-
day workings of the RI/FS will be located.

RESPONSE:

It is agreed that a clarification is needed of the changes
in the management structure. A letter from DOE-AWEARY to
U.S.EPA Region V was transmitted on January 8, 1988 to
clarify this situation.

RESOLUTION:
No change in text is required for this response.
SAMPLING PLAN

55) COMMENT: ,
SECTION/FIGURE: Section 2.3 PAGE: 1.2-4
During the July 22, 1987, comment resolution meeting it was
agreed that ten of the soil samples would be analyzed for
all HSL parameters. This agreement does not mean that
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chemical analysis should not be performed on other samples.
Primary substances of concern should be analyzed for in the
production area, sewage treatment area, and perimeter of the
waste storage area.

RESPONSE:
The facilities testing portion of the RI, Section 4.2.1.7 of
the Work Plan and Section 2.3 of the Sampling Plan will
address sampling for suspect areas in the Production Area
and will include soil sampling and analysis for specific
materials of concern in each of the areas. The sampling
locations and analytical parameters will be selected based
on the historic use and the materials handled in each area.
These areas will include, but may not be limited to, the old
oil incinerator, the fire training area and the graphite
incinerator. The need for further analysis of soil sampling
for HSL parameters will be evaluated based upon results of
the current sampling program.

RESOLUTTION:

The above response has been incorporated in Section 2.3 of
the Sampling Plan.

56) COMMENT:

SECTION/FIGURE: PAGE:
Additional off-site sampling for radionuclides is required.
See Work Plan 4.2.1.2 for detailed comments.

RESPONSE:

This subject is covered in the response to Comment 15 of
this document. Please see that response.

RESOLUTION:
See Comment 15.

57) COMMENT:

SECTION/FIGURE: PAGE:
Use of a FIDLER with a pCi/g detection capability, could
result in a 35 pCi/g cleanup level of certain areas.
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RESPONSE:

A reference level of 35.0 pCi/g for uranium-238 in soil is
intended to be the soil concentration indicated by portable

‘'survey instrument measurements for which biased soil

sampling is. indicated. Although the reference level will be
used to guide the collection of biased soil samples, the
choice of the level will not preclude collection of soil
samples with concentrations of uranium-238 1less than 35
pCi/g. In fact, random soil sampling will be performed in
all areas outside the Production and Waste Storage Areas and
within the FMPC boundary, including areas previously
determined to have soil concentrations of uranium-238 less
than 10 pCi/g.

Additionally, as part of the procedure to correlate portable
survey instrument response with surface soil concentrations,
soil samples will be collected from locations ranging from
low concentrations (1-4 pCi/g) to elevated concentrations
(greater than 100 pCi/qg). Upon completion of radiation
measurements on the site using a Field Instrument for
Detecting Low-Energy Radiation (FIDLER), a map of the site
will be prepared showing isopleths of constant instrument

* readings. A separate map of the site will be prepared

showing isopleths of constant soil concentrations of
uranium-238 as determined by laboratory analysis and
instrument response correlation. Since soil samples will be
collected and analyzed in areas with low concentrations (1-
4 pCi/g) of uranium-238, soil concentration isopleths will
be generated for all measured concentrations above
approximately 1 pCi/g.

This comment was the subject of extensive discussion at the
December 21, 1987 joint FMPC-U.S. EPA meeting at Region V in
Chicago, Illinois.

RESOLUTION:

No change in text is required for this response.

58) COMMENT:

SECTION/FIGURE: Secfion 3.3.1 ~ PAGE: 10
Section 3.3.1, pg. 10: The third sentence is not complete.
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RESPONSE:
The sentence has been revised as follows; "Current evidence
suggests that ground water in the till is not directly

connected to ground water in the underlylng sand and gravel
- unit  (Dames -and Moore, 1985)". -- - - - - -

RESOLUTION:

The above response has been incorporated in Section 3.3.1 of
the Sampling Plan.

59) COMMENT:

SECTION/FIGURE: Table 3.2 PAGE: 25
Holding time for HSL base/extractable is not consistent with
footnote.

RESPONSE:

The footnote has been corrected as follows; "©xtract within
ten days; analysis within 40 days of extraction."

RESOLUTION:

The above response has been incorporated in Table 3.2 of the
Sampling Plan.

60) COMMENT:
SECTION/FIGURE: Section 3.3 PAGE:
None of the water that is purged from wells 1is to be
disposed on the ground, including water from wells outside
the waste pit and production area. All purge water should be
drummed, analyzed, and disposed of in a manner appropriate
for the level of contamination.

RESPONSE:
The FMPC has performed an indepth evaluation of the
anticipated quality and quantity of ground water to be
collected during the development and purging of the 150
monitoring wells under the RI/FS ground water sampling
program. All water from the development and quarterly
sampling of the on-site and off-site monitoring wells is
proposed to be containerized and transferred to the FMPC for
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treatment and subsequent discharge to the Great Miami River.
This collected ground water will be directed through an
extensive wastewater treatment system currently operating at
the FMPC (see Figure 2). The purge water will undergo a
series of processes designed to remove heavy metals,
volatile compounds and other chemical parameters. The
treatment . process- includes precipitation,  .filtration,
equalization, biodenitrification, aeration, sedimentation,
biological treatment chitrination: and UV disinfection.
Employing these extensive treatment capabilities will ensure
against potential environmental impacts on the receiving
stream as a result of the -discharge of the treated water.
The treatment system is deemed to have adequate capacity to
successfully treat the added flow from the well sampling
programs.

In accordance with the requirements of the RI/FS ground
water monitoring program, the water will be withdrawn from
the monitoring wells in order to support development and
sampling activities. During the purging of the monitoring
wells approximately three to five casing and gravel pack
volumes of water, or an average of approximately 650 gallons
per monitoring well, will be collected. This will occur
during the initial development and each of the four
quarterly sampling rounds. The total water production is
estimated to be 97,500 gallons. for each quarterly sampling
effort and 97,500 gallons during development of the 92 new
monitoring wells. Approximately 7,000 gallons of ground
water is anticipated to be transferred to the FMPC
wastewater treatment facility during each day of sampling or
development.

The collected wastewater will be transferred from the tank
trucks to Tank 3 at the FMPC General Sump which has a
20,000-gallon capacity. The water in Tank 3 will be pH
adjusted and a precipitation agent added for heavy metals
removal. Following clarification in Tank 3, the supernatant
will be pumped to a 1,000,000 gallon temporary holding tank
for retention prior @ to treatment in +the FMPC
Biodenitrification Systemn. The Biodenitrification System
consists of a series of ©packed towers designed to
biologically treat wastewaters for nitrate removal. The
Biodenitrification System has an operating flow rate of
approximately 100 gallons per minute and an average effluent
concentration of 20 ppm nitrates as nitrogen.

Following denitrification, the treated wastewater effluent
will be transferred to a 50,000-gallon tank (Tank 8) at the
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FMPC General Sump for aeration. This aeration will provide
‘ . an effective treatment mechanism for the removal of volatile
organic compounds. Tank 8 has a retention time of

approximately eight hours.

. . . Following aeration, the treated effluent will be transférred =
imeieeee—— —.__ ..__to_the FMPC Sanitary Sewage.Treatment_Plant. Primary .Settling ._____
Basin. The Wastewater Treatment Plant has an average flow
rate of 300,000 gallons per day. The Primary Settling Basin
has a retention time -of four hours and provides solids
removal. »

After clarification, flows are directed to a series of two
trickling filters for biological treatment. The trickling .
filters provide an effective treatment system for volatile
(aeration) and organic removal (biological treatment).

After biological treatment, the treated flows are conveyed
to a final settling basin with an approximate four hour
retention time for solids removal. Following final
clarification, the wastewater effluent is directed to a
chlorine contact chamber followed by an UV disinfection unit
for disinfection prior to discharge.

Flow from the FMPC Sanitary Sewage Treatment Plant is
directed to MH175 where it is combined with storm water
flows which have a daily minimum flow of 120,000 gallons per

. day and the combined discharge goes to the Great Miami
River.

Listed on Table 2 is a compilation of the existing operating
limits from the General Sump (after denitrification) prior
to transfer to the Sanitary Sewage Treatment Plant. The
incremental flows of 7,000 gallons per day due to the
development and sampling of the RI/FS wells will not impact
these daily average operating limits at the General Sump.

Table 3 presents actual NPDES compliance sampling data
obtained from the continuous samples taken at MH175 for
calendar year 1987. This data provides an indication of the
relative treatm efficiency of the FMPC Wastewater
Treatment System. At A general description of the worst case
scenario for the anticipated water quality of collected
ground water has been tabulated utilizing the results of the
five rounds of RCRA monitor well sampling at the FMPC.
These five Trounds of results were collected from 41
monitoring wells at the FMPC and include a listing of key
volatile and semi-volatile compounds, pesticides and
radionuclides. Since this data was collected over a one and
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one-half year period, it is representative of the localized
water quality in the vicinity of the FMPC. The evaluation
of the FMPC wastewater treatment capabilities was completed
utilizing the highest recorded data (removing anomalies) for
each analytical parameter. The additional loading on the
FMPC treatment system resulting from the collected purge .
- water will not—si;zﬁ%&cantly—affect the existing efficiency -

A

luent discharges from FMPC processing
operations and - gxc sampling activities will li/
éggéh negligible (incremental “environmental—impactsto #__::)

‘rec?lf'ng strean.
@
RESOLUTION:

All monitoring well waters, developmental and purging, will
be processed through the FMPC wastewater treatment system.
This system includes the processes at the General Sump,
Biodenitrification and Sewage Treatment Plant.

The i e

61) COMMENT:
'~ SECTION/FIGURE: Section 3.10 PAGE: 26

The proposed number of wells to be sampled and analyzed for
complete HSL parameters (16 out of 143 wells) is not
sufficient. The proposal is inadequate to fully characterize
the vertical 'and horizontal extent of groundwater
contamination. As previously presented in the Work Plan
comments, the RCRA monitoring program has left data gaps in
both the number/location of wells and the analytes
investigated (no BNAs, PCBs, and limited pesticides. All HSL
parameters should be analyzed for in wells in the vicinity
of the waste pits. These following additional 100-series
waste pit area wells are 104, 110, 119, 121, 125, 172, 173,
174, 175, 176, 178, and 183. Well 116, located south of fly
ash pile no. 1, should be analyzed for HSL parameters.

RESPONSE:

The above wells have been added to the HSL sampling program.
Additional parameters have been added to the HSL analysis
program for the RI/FS as defined in the response to comment
No. 29 above.

N
RESOLUTION:
The above response has been incorporated in Section 3.10 of
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the Sampling Plan.

62) COMMENT:
'SECTION/FIGURE: PAGE:

-~ —-—-—-_-In-addition--to the. 200-series-wells- proposed -for.-complete - --- -

HSL parameters, the following wells should also be analyzed
for complete HSLs: 214, 215, 216, 219, 220, 221, and 222.

~ These wells will extend coverage in the waste pit area. HSL

analysis on well 214, 215, and 220 will confirm the presence
of VOCs that were detected in these wells during RCRA
sampling. Additional wells in which acetone, 2-propanol, and
butanol were detected during RCRA monitoring should also be
considered for full HSL analysis, unless the presence of
these analytes are the result of improper sampling
procedures.

RESPONSE:

The above wells have been added to the extended HSL sampling
program. The extended HSL list includes all components that
have been found in wells in the RCRA sampling program and
those compounds detected during the CIS.

RESOLUTION:

The above response has been incorporated in Section 3.10 of
the Sampling Plan.

63) COMMENT:
SECTION/FIGURE: Section 4.0 PAGE:
Soil gas analysis should be considered for use in detecting
releases from underground storage tanks and the general
investigation for volatiles.

RESPONSE:

Under the facilities testing portion of the RI, several
areas where organic chemicals or fuels have been stored,
used, or incinerated, will be investigated. Alternate and
innovative investigative techniques will be considered for
examining these areas. The techniques will include
geophysics, soil gas surveys, soil sampling with field
analysis, and shallow borings. The methods applied to each
site will be determined on the basis of site conditions and
the intended use of the site after testing.
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_RESOLUTION:

The above response has been 1ncorporated in Sectlon 4. 7 4 of
the Sampling Plan.

64) COMMENT:
SECTION/FIGURE: Section 5.1 PAGE: 1.5.1
The last bullet item under the objectives of the surface and
sediment sampling program should have the word "significant"
removed.

RESPONSE:
The text has been revised as noted.
RESOLUTION:
The above change has been incorporated in Section 5.1 of the

Sampling Plan.

65) COMMENT:
SECTION/FIGURE: Table 5.1 PAGE: 30.e
All seeps identified in the waste pit area should have seep
water and underlying soils sampled for full HSL parameters.

RESPONSE:

The table have been revised as noted.

RESOLUTION:

The above response has been incorporated in Table 5.1 of the
Sampling Plan.

66) COMMENT: _
SECTION/FIGURE: Table 5.1 PAGE:
The revised table should present all hazardous substances
for which the samples will be analyzed.
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RESPONSE:

The table has been revised as noted.

The above response has been incorporated in Table 5.1 of the
Sampling Plan.

67) COMMENT:

SECTION/FIGURE: Section 5.1 PAGE: 1.5-5

The original Work Plan states that "until analytical results
from the waste pit sampling program are available, TOC and
TOX have been chosen as indicator parameters in waters from
selected drainages, Paddy’s Run, and the Great Miami River".
The results of the CIS are now available and should be used
to select HSL parameters that will be analyzed for in the
above surface waters. The specific compounds should be
outlined in the Work Plan.

RESPONSE:

Based upon review of the results of the CIS the HSL list has

- been extended to include additional analytes. These

additional parameters are defined in the response to comment
29 above.

RESOLUTION:

The additional analytes have been incorporated into Section
5.1 of the Sampling Plan.

68) COMMENT:

SECTION/FIGURE: Section 5.2.4 PAGE: 1.5-8

The need for toxicity testing of the wastewater effluent for
acute and chronic effects on aquatic organisms is required.
Toxicity testing would provide very useful information
regarding the potential for adverse environmental impacts
from multiple pollutants. The NPDES regulation of this
discharge does not preclude the investigation of its impacts
under the RI.
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' RESPONSE:

Toxicity testing using FMPC effluent for acute and chronic
effects on aquatic organisms will be carried out according
~ to EPA guidance documents on these subjects . (EPA/600/4-

- - -85/014 - and- EPA/600/4-85/013). - A minimum of three groups of- - :

organisms, including vertebrates, invertebrates and algae
will be examined in the course of toxicity testing.
RESOLUTION:

The above response has been incorporated in Section 5.2.4 of
the Sampling Plan.

69) COMMENT:
ECTION[FIG : Section 5.0 : PAGE:
There is no explanation on how samples will be archived,
especially in 1light of short holding times imposed for
certain analytes.

RESPONSE:

Following analysis, samples with indefinite holding times

will be archived at IT’s lab in Oak Ridge, Tennessee. All

other samples will be retained until the expiration of their

respective holding times, then returned to the FMPC for
. disposal.

RESOLUTION:

The above response has been incorporated in Section 5.8 of
the Sampling Plan.

70) COMMENT:
SECTION/FIGURE: Section 6.3.5 PAGE: 1.6-7
State what specific CLP parameters are to be analyzed for
biological resource sampling. Justification should be
presented for the selected parameters (i.e., those that tend
to bioaccumulate).

RESPONSE:

Analysis for radioactive elements/isotopes will occur on the
basis of which are currently known to be present in the
Waste Management Area, as determined by the CIS, which are
as follows:;
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U-234 Pu-238
U-238 Pu-239
Th-230 Pu-240
Cs=-137 Ra-228
- Np-237 Sr-90
e N _Ru-106. . _ __ __ _ ___ Tc-99 _ . .. _ __

Organic and/or inorganic substances will be analyzed for in
biological tissue samples. The organic and inorganic
substances currently known to be present in the Waste
Management Area, as determined by the CIS and which will be
analyzed for in biological tissue include;

Organics Inorganics
Anthracene + Aluminum ?
Butyl Benzyl Phthalate + Arsenic +
Chlordane + Barium ?
Chloroform + Cadmium +
Chrysene ? Calcium ?
DDT + Chloride ?
Dichloroethane no Cyanide + (metal)
Fluoranthene + Fluoride ?
Malathion + Lead +
Nitrophenol no Magnesium ?
Organo-Pesticides + Mercury +
PCB’s + Nitrates ?
Phenanthrene + Phosphate ?
Pyrene ? Potassium ?
TCE + Silver +
Sodium ?
Sulfate ?
Vanadium ?
Zinc +
+ = Bioaccumulator :
? = Unknown, but may bioaccumulate ,
no = Not known to biocaccumulate significantly

Ten percent of the biological samples will be analyzed for
the materials. The ten percent will include samples from
the drainages down stream from seeps and down stream from
the waste water treatment outfall line.
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RESOLUTTION:

The above response has been incorporated in Section 6.3.5 of
the Sampling Plan.

SECTION/FIGURE: Section 6.3.6 PAGE: 1.6-7

Proposed language does not address comment on Revision 0.
The sampling of aquatic organisms and the analysis of the
data should not solely address tissue contaminant levels,
but should also address community structure. Analysis of the
benthic community, if properly conducted and interpreted,
should prove useful in evaluating the effects and extent of
releases from the site.

RESPONSE:

An analysis of the benthic macroinvertebrate community
structure shall be used to evaluate the effects of effluent
from the FMPC into the Great Miami River and Paddy’s Run.

RESOLUTION:

The above response has been incorporated in Section 6.3.1.3
of the Sampling Plan.

72) COMMENT:
SECTION/FIGURE: Section 4.2.1.7 PAGE: 4-54
Testing, as required by the interim underground storage tank
regulations, should be included in the facilities testing

plan. :

RESPONSE:
Underground tank testing 1is included in Section 7.0-
Facilities Testing - of the Sampling Plan. A tentative
schedule to complete this testing has been incorporated into
the Work Plan. .Tank testing shall be performed in
accordance with the requirements of 40 CFR 280.

RESOLUTION:
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Volume 3: Community Relations Plan

73) COMMENT:
SECTION/FIGURE: Section PAGE:
The plan should be called "Community Relations Plan", not
"Community Information Plan". :

RESPONSE:

The plan was incorrectly titled Community Information Plan
on the report cover only. This has been corrected.

RESOLUTION:

The report cover has been revised according to the response
above.

74) COMMENT:

SECTION/FIGURE: Section . PAGE:

The plan does not include a description of the community,
nor past community involvement with the facility. A history
of the community’s health and environmental concerns are not
addressed. A summary identifying the current concerns of the
citizens, with direct community relations efforts directed
to the needs of the community.

RESPONSE:

The Plan has been revised to include information on the
regional location and boundary features, 1land use and
population, and reports of human or animal illness related
to the FMPC ([none].

Community involvement prior to 1984 was very minimal. In
1986 discussions were conducted, interviewing nearby
residents asking their concerns for their health and welfare
living near the FMPC. The following major concerns were
identified by the participants:;
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1. Accurate - timely communications
2. Ease of access to information
3. Technical information and data
4. Sensitivity to declining property values
5. Interactions with contractor staff
Health and environmental concerns expressed by the neighbors
during discussions centered around these major areas;
1. The safety of the K-65 silos and the potential for
releases
2. The reduction of noise and ground vibration levels
at the site from FMPC machinery and processes
3. The description of toxic materials on site and how
they are shipped, stored, monitored and disposed of
4. The reduction of fumes and particulates to the
atmosphere from plant processes and dust
collectors.

The FMPC Community Relations Plan will highlight technical
changes and improvements as they occur. Aimed at keeping
the community informed as issues are resolved, the Community
Relations Plan will use frequent discussions with plant
neighbors and interested citizens on a regular basis, in
addition to frequently publicizing information via press
releases. For example on the K-65 stabilization project, a
press briefing was held in advance of the project beginning.
Additionally, neighbors were informed and then received
regular updates on the progress of the remedial work on the
K-65 silos.

Direct community relations activities are addressed in the
Community Relations Plan. Community relations for the RI/FS
will be handled through the FMPC Community Relations Plan.

RESOLUTION:
The above response has been incorporated in Section 1.4 of

the Community Relations Plan.

75) COMMENT:
SECTION/FIGURE: Section PAGE:
Information in the Task 1 report, Section 2.0 should be
included in the Community Relations Plan.
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RESPONSE:

The text has been revised to include information on the Task
1 report, Section 2.0

_ RESOLUTION: . - Ll

The information has been incorporated in Section 1.4 of the
Community Relations Plan.

76) COMMENT:

SECTION/FIGURE: Section PAGE:

A list of names, addresses, and telephone numbers of key
State and 1local officials, 1local Congressional staff
offices, State elected officials, State environmental or
pollution control agencies, public interest groups, and the
media is not included. In addition, a mailing 1list
consisting of interested citizens should be established to
keep them informed of any major findings and significant
activities at the facility. Names ‘and addresses of private
citizens should not be included in the copy of the Community
Relations Plan that is made available to the public.

RESPONSE:

A 1list of names, addresses, and telephone numbers of key
State and 1local officials, 1local Congressional staff
offices, State elected officials, State environmental and
pollution control agencies, public interest groups, and the
media has been included. A citizens mailing list has been
established and will be used during the course of the RI/FS.

RESOLUTION:

The above response has been incorporated in Appendix A of
the Community Relations Plan.

77) COMMENT:

SECTION/FIGURE: Section PAGE:
The plan does not locate where the facility is in proximity
to the community (i.e., homes, schools, playgrounds,

businesses, lakes, streams, etc.). The location of public
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water supplies and private wells should also be included.

RESPONSE:

The Community Relations Plan (CRP) has been rev1sed to

include a table of the FMPC’s location in relation. to the-

communities and a map showing the site location.
RESOLUTION:

The above response has been incorporated into the Community
Relations Plan.

78) COMMENT:
SECTION/FIGURE: Section III.4-1 PAGE.
Refers to the FMPC reading room. The exact location of this
room and its accessibility to the public should be addressed
in the plan.

RESPONSE:

The text has been revised to include the two reading rooms
associated with the FMPC, one in the Lane Public Library,
located at North 3¥9 and Buckeye Streets, Hamilton, Ohio,
45011, phone number (513) 894-7156, open nine to nine Monday
through Thursday, nine to five Friday and Saturday, and one
to five on Sunday. The other reading room is located in the
FMPC Administration Building entry foyer, 7400 Willey Road,
Fernald, Ohio, phone number (513) 738-6376, open Monday
through Friday seven am to six pm.

RESOLUTION:

The above response has been incorporated in Section 4.2 of
the Community Relations Plan.

79) COMMENT:
SECTION/FIGURE: Table 1.1 PAGE:
Table 1.1: Project Management states that Ms. S.R. Cook is a
community liaison. Section III.4-1 refers to Ms. S.R. Cook
as a study liaison. Her position should be clarified and the
text corrected.
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RESPONSE:

Section 4.1 has been revised as follows; "To address this
problem, Ms. Cook has been designated by WMCO as Community
Relations Manager". All references shall be changed to
-include this title. - - - . .. .__ . ... . S :

RESOLUTION:

The above response has been incorporated in Table 1.1 of the
Community Relations Plan.

80) COMMENT:
SECTION/FIGURE: Table 2.1, Task 1.2 PAGE:
Table 2.1, Task 1.2: Mentions that fact sheets will provide
~information of site investigations, but does not specify the
type of information that will be offered.

RESPONSE:
Table 2.1 has been revised and updated.

RESOLUTION:

The above response has been 1ncorporated in Table 2.1 of the
Communlty Relations Plan.

81) COMMENT:
SECTION/FIGURE: Section PAGE:
A tentative schedule for the technical tasks outlined in
Phase I and II of the study needs to be in the plan.

RESPONSE:

A schedule of technical tasks outlined in Phase I and II of
the RI will be included in the Community Relations Plan.

RESOLUTION:

The above response has been incorporated in Figure 5.1 and
Section 5.0 of the Community Relations Plan.
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82) COMMENT:

SECTION/FIGURE: Section PAGE:
The day-to-day Hoperations and emergency situations, such as
spills or equipment failures, needs to be outlined in the
document. It is necessary to address how the community will
be notified of occurrences.

Procedures for the classification, notification, and
reporting of emergency and non-routine events at the FMPC
are outlined in the following DOE Orders:

1. DOE Order 5500.4 =-- Public Affairs Policy and Planning
Requirements for Emergencies .

2. DOE Order 5500.awe -- Procedures for the Classification,
Notification, and Reporting of Emergency and Non-Routine
Events.

At the FMPC, it is the responsibility of the Emergency Duty
Officer or the Assistant Emergency Duty Officer to notify
WMCO’s Public Affairs office by phone call and/or facsimile
of any "reportable events" at the FMPC that might require
notification of the news media or the general public. A
copy of the AEDO Event Log is provided dally to the Public
Affairs office.

The WMCO Director of Public Affairs shall have a staff

~member designated as Public Information Duty Officer 24-

hours a day to respond to plant emergencies and to notify
the public and media if the level of the emergency and/or
the public sensitivity to an incident are sufficient to
require public notification.

The Public Information Duty Officer will be available to
assist WMCO and DOE management in determining the emergency
classification level and the public sensitivity. Emergency
press releases must be authorized and approved in advance by
WMCO and DOE management. The Public Information Duty
Officer will gather the information <concerning the
emergency, prepare a news release and verify the information
for accuracy.

If time permits, the news release is reviewed by the DOE’s
Oak Ridge Operations Public Information Manager prior to
issuance. Upon approval, appropriate local news media and
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selected plant neighbors and local governmental officials

‘ are notified by representatives of WMCO’s Public Affairs
staff of the plant emergency situation via the news release
or press statement.

An Emergency Operations Center (EOC) has been established at

wo.oe ... ___the  FMPC. . to _ provide ..an._enhanced_ capability . for_ _the _. .

management of a plant emergency. Resources available in the
EOC include maps, engineering drawings, emergency reference
materials, communications and computer equipment.

The Director of Public Affairs or his ‘designee is an active
member of the EOC staff. Should it be activated by WMCO
management, the EOC provides word processing, facsimile,
telephone, electronic mail, and reproduction capabilities to
the Public Affairs Director.

The Director of Public Affairs or his designated Public
Information Duty Officer is also authorized to activate the
FMPC’s Joint Public Information Center (JPIC) depending upon
the severity or potential severity of the plant emergency.

The Emergency Duty Officer, or his designee, and the
Emergency Director, or his designee, may also call for
activation of the JPIC, as provided for in the Joint Public
Information Center Procedure.

In the event of JPIC 'activation, news media would be
notified to report to the JPIC for press releases and
briefings rather than to the FMPC.

RESOILUTION:

The above response has been incorporated in the Community
Relations Plan.

Volume 5: Quality Assurance Project Plan

83) COMMENT:
SECTION/FIGURE: Section PAGE: 2
Page 2 should be corrected to remove implication that U.S.
DOE will recommend remedial action alternatives in the FS.
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Alternatives are evaluated by U.S. DOE; recommendations for
remedy selection are not included in FS.

RESPONSE:

The text has been revised as noted.

RESOLUTION:

The above response has been incorporated in Section 2.0 of
the Quality Assurance Project Plan.

84) COMMENT:
- SECTION/FIGURE: Section PAGE:
A different laboratory will be analyzing the radiological
samples. A copy of the Radioanalytical Methodology and
Procedures, Quality Assurance Manual, KEY Manual should be
submitted for review.

RESPONSE:

Copies of these volumes will be made available to the EPA at
the February, 1988 Technical Information Exchange.

RESOLUTION:

No change in text is required for this response.

85) COMMENT: -
SECTION/FIGURE: Section PAGE:
Additional comments on the Quality Assurance Plan may be
provided after review of the above comments.

RESPONSE:

No response is required for this comment.

01/29/88 (12:35) 48
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RESOLUTION:

No change in text is required for this response.

86) COMMENT : . _ o ) o

SECTION/FIGURE: Table 4=4 ——- - - —-PAGE: - -- ——-— - ——— -

Table 4-4: Update table with revised sample numbers as a
result of Work Plan revision.

RESPONSE:
The table has been revised as noted.
RESOLUTION:

The above response has been incorporated in Table 4-4 of the
Quality Assurance Project Plan.

87) COMMENT:
SECTION/FIGURE: Section 5.2 PAGE: 27
No drilling muds are to be used. Water used to aid in
drilling has to be analyzed and results reviewed, prior to
its introduction into the borehole.

RESPONSE:

The text has been revised as noted. The water being used
for drilling is from the WMCO drinking water supply. This
water has been routinely analyzed by WMCO and is sampled
quarterly as part of the RI/FS.

RESOLUTION:

The above response has been incorporated in Section 5.2 of
the Quality Assurance Project Plan.

88) COMMENT:
SECTION/FIGURE: PAGE:
GENERAL COMMENT: Fold-out sized versions of figures should
be provided in final Work Plan. The scale of the drawings,
with the required level of detail makes them very difficult
to use.
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RESPONSE:
All the figures used in the Work Plan are undergoing

examination, and will be revised for clarity if required.
‘Maps in 11" x 17" format will be prqvided where feasible.
© RESOLUTION:

The above changes have been incorporated in the Work Plan.
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RCRA WELL SAMPLING SUMMARY RESULTS
_ HIGHEST AND LOWEST VALUES DETECTED - - - - -~

UNITS RCRA or HSL

ppm:
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm

Data from:

361

LOW HIGH WELL NO.
Iron 0.112 MW-20TP
Manganese 0.02 MW-10
Phenols <0.005 0.066 MW-8d
Sodium 4.65 272.0 0Ss-1A
Sulfate <1.0 850.0 MW-22TP
Silver <0.002 0.030 -
Arsenic <0.005 0.025- MW-20TP
Barium <0.2 0.746 MW-20TP
calcium 82.8 ' 539.0 MW-19TP
Ccadmium <0.002 0.004 MW-185
‘Cyanide <0.002 <0.006 MW-20TP
Chromium Total <0.005 (i}i}iﬁ? MW-20TP
Hexavalent <0.005 0.020 MW-14S
Copper <0.025 - MW-14S
Mercury <0.0002 <0.0002 -
Potassium 0.885 G2<a )/ 0S-1A
Magnesium 6.20 194.0 MW-22TP
Nickel <0.005 MW-21TP
Nitrates <0.02 153.0 ‘MW-10
Lead <0.005 MW-14S
Selenium <0.0025 0.005 -

Zinc <0.025 0.48 MW-14S

RCRA GROUNDWATER MONITORING REPORT, Volume 5,

Round 5 Sampling, DAMES & MOORE, November 1987
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UNITS _RCRA_or HSL

ppb
ppb
ppb
ppb
ppb
ppb
ppb

ppb

TABLE 1 (cont-’qd)

RCRA WELL SAMPLING SUMMARY RESULTS

HIGHEST AND LOWEST VALUES DETECTED ~ -

LOW HIGH WELL_NO.
Stand. pH-lab (1) (2) 6.58 8.29 MW-14S
Alachor (Lasso) <0.2 - -
Lindane (4) <0.1 <0.2 -
Endrin (4) <0.1 <0.2 -
Methoxychlor (4) <0.1 <0.2 -
Toxaphene (4) <0.5 - -
. 2,4-D (4) <0.2 <4.06 MW-8S

2,4,5-TP

Silvex (4) <0.2 <0.5 -
VOC’s (4) ND -— -

ppb

Data from:

1,1 Dichlorocethane -
Acetone -
2-Propanol -
Benzene -
cis-1,2-
Dichlorcethene --
1,1,1 Trichlore-
thane -
Carbon Disulfide --
Butanol -
Trichloroethene =--

- Tetrachloroe-

thene -
Bromoform -
Methylene

Chloride ' -

RCRA GROUNDWATER MONITORING REPORT, Volume 5,

Round 5 Sampling, DAMES & MOORE, November 1987
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TABLE 1 (cont’d)

RCRA WELL SAMPLING SUMMARY RESULTS
HIGHEST AND LOWEST VALUES DETECTED

UNITS RCRA or HSIL LOW HIGH WELL NO.

prb Xylene - 11.8 Mw-12
pCi/L Gross Alpha (5) <1.0 ggﬁz MW-22TP
"pPCi/L Gross Beta (5) 1.0 - 867« MW-21S
mg/L  Uranium (13) 0.0001 Q;i;gj MW21TP

pCi/L Radionuclide

pCi/L Radium Total (5) <5.0 - ijj27 SW-2
Scan (5) (12) <5.0 -

Data from: RCRA GROUNDWATER MONITORING REPORT, Volume 5,
Round 5 Sampling, DAMES & MOORE, November 1987
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\ TABLE 2

~

... . DISCHARGE PARAMETERS TO -THE -GREAT- MIAMI RIVER - - - —— -
A. PH Between range of 6.5 to 10.0
B. Chemical Contaminants Daily Average

Residual Chlorine

Uranium (1)

Radium-226 0.066 d/m/ml
Thorium ' 1.0 ppm

Fluorides o 6.0 ppm

Nitrates u <20 ppm

Chlorides 290 ppm

Total Alpha 15.0 d/m/ml

Total Beta - 50.0 d/m/ml
Chromium*® 0.002 ppm-0.004 kg
Chromium Total 0.03 ppm-0.05 kg
Iron 0.2 ppm-0.41 kg
0il and Grease . Essentially none
Ammonia 15 ppm-28 kg
Copper . 0.013 mg/1-0.025 kg
Nickel _ 0.07 ppm-0.124 kg
Suspended Solids ' - 20 mg/1

(1) Shall not cause the concentration of uranium in river to
exceed, at any time one percent of the 96~hr. TL; or LCgg .
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. __TABLE 3. . . . ..

NPDES DISCHARGES FOR 1987“
July through December

NUMBER
OF DAILY DAILY
UNITS SAMPLES _ MIN MAX AVERAGE

Parameter Discharge from MH175

Flow Rate MGD : 0.248 1.134 0.587

pH pH units Daily 7.8 8.9 8.5

Ammonia kg/day 27 0.13 3.5 0.84
(as N)

0il & mg/1 27 <5 <5 <5
Grease

Nitrate kg/day 27 0.2 143 32.6
(as N) :

Discharge General Sump

Flow Rate 0.000 0.140 0.046

Hex ug/1l 27 <1 16 0.002
Chromium

Chromium ug/1 27 <1 30 2.6
Total '

Iron ug/1 27 20 148 61

Nickel ug/1l 27 <1 10 2.8

7.7

Copper ug/1 27 <1 88

DN
Q
D
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LIST OF STATE AND LOCAL OFFICIALS AND MEDIA OQFFICES

U.S. Senator John Glenn
Room 503

Hart Senate Office Bldg.
Washington, D.C. 20510

U.S. Senator Howard Metzenbaum
Room 140
Russell Senate Qffice Bldg.
Washington, D.C. 20510
202-224-2315

Congressman Tom Luken
Room 2368

Rayburn House Office Bldg.
Washington, D.C. 20515
202-225-2216

117 Cannon Hse. Qffi
Washington, D.C. 205
202-225-6205

Congressman William Gradison
Room 2311

Rayburn House Office Bldg.
wWashington, D.C. 20515
202-225-3164 -

Federal Environmental Protection Agency.

26 West S. Clair street
Cincinnati, tho 45268

Ohio Environmental Protectlon Agency
7 East 4th Street
Dayton, Ohio

Ohio Environmental Protaction Agency
5092 Aber Road

Jackson, Township

Williamsburg, Ohio 45176

202-224-3353

Federal Office Bldg.
Cincinnati, OH
684-3894

Gwynne Bldc.
Room 712

602 Main
Cincinnati, OH
684-2723

646 High
Hamilton, OH
895-5656

. Federal Office Bldg.
. Cincinnati, OH

569-7931
449-6357

724-1522
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AFPENDIX A (CONTINUED)

 WCKY/WWEZ o
219 McFarland st.
Cincinnati, OH 45202

WGUC
1223 Central Pkwy
Cincinnati, OH 45214

WKRC/WKRQ Radio
1906 Highland Avenue
Cincinnati, Ohio 45219

WLW-AM Radio

3 East 4th Street
Cincinnati, Ohioc 45202
WMOH

2081

Hamilton, OH 45011

WCPO Television (Channel 9) -

5th & Central Avenue
Cincinnati, Ohio 45202

WKRC~-TV (Channel 12)
1906 Highland Avenue
Cincinnati, OH 45219

WLWT-TV (Channel 35)
140 W. 9th. Street
Cincinnati, OH 45202

WXIX-TV (Inedpendent)
10490 Taconic Terrace
Cincinnati, OB 45215

Associated Press
617 Vine Street
Cincinnati, OH 45202

Cincinnati Business Courier
1005 Carew Tower
Cincinnati, OH 45202

Cincinnati Business Journal
1212 Scamore Street
Cincinnati, OH 45210

MEDIA QFFICES

241-6565

475-4444

381-5500
732-6397

241-9597

421-6397

863-6501
852<4072
651-1207
421-6872

352-5011

772-1919

241-2386

621-6665

241-7701
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APPENDIX A (CONTINUED)

Cincinnati Enquirer
617 Vine Street
Cincinnati, Ohio 45202

Cincinnati Post
125 E. Court Street
Cincinnati, Ohio 45202

Cincinnati Suburban Press
Western Division

5505 Cheviot Road
Cincinnati, OH 45247

Fairfield Echo
5120 Dixie Hwy.
Fairfield, OH 45014

Hamilton Journal News
Court & Journal Square
Hamilton, Ohio 45011

Harrison Record
613 Harrison Avenue
Harrison, OH 45030

. Barrison Press
307 Harrison Avenue
Harrison, OH 45030

Register Publications

126 W. High Street, P.O. Box 328

MEDIA OFFICES (CONTINUED)

RI/FS Task 2
Rev. No.: 0
Date: 1/30/87

361

369-1951

352-2706

661-8352

829-7900

863-8200

(Ext. 453)

Lawrenceburg, IN 47025

United Press International

125 E. Court Street
Cincinnati, OH 45202

Whitewéter Publications
P.0O. Box 38
Brookville, IN 47021

367-0261

367-4582.

(812) 537-90063

721-0345

(317) 647-4221
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APPENDIX A (CONTINUED)

HAMILTON COUNTY TRUSTEES

COLERAIN TOWNSHIP

Patricia Clancy

John Schivierling

Joseph Walterman ‘
William Lenhart, Clerk (thru March 31, 1988)
Kathy Mohr, Clerk (after April 1, 1988)

CROSBY TOWNSHIP

James Miller

Gary Storer

Warren Strunk
Doris Turner, Clerk

BUTLER COUNTY TRUSTEES
MORGAN TOWNSHIP

Charlotte Lahmann, Clerk
5968 Jenkins Road
Okeana, OH 45053

Karl Dillhoff
6641 Hamilton Scipio Rd.
Okeana, OH 45053

Robert Copeland’
6931 Alert-New London Rd.
Okeana, OH 45053

Gary Colegate
3161 George Rd.
Okeana, OH 45053

ROSS TOWNSHIP

James M. Brown, Clerk
2143 Timberman Road
Hamilton, OH 45013

Larry Rohling
P.O. Box 217
Ross, OH 45061

Thomas Willsey, Jr.
1281 Joan Drive
Hamilton, OH 45013

361

Municipal Bldg
Colerain Township
4200 Springdale Road
Cincinnati, OH 45239
(513) 385=7500

Municipal Building
Crosby Township
9139 Baughman Road
Harrison, OH 45030
(513) 738-2356

738-1017

756-9138

738-2270

738-1373

867-8856

738-4761

893-8940



APPENDIX A (CONTINUED)

BUTLER COUNTY TRUSTEES (CONTINUED)

361

Donald H. Thiem  892-3742

3175 Hamilton-Scipio Road
Hamilton, OH 45013

David M. Young 738-3539
4245 Browns Farm Drive

Ross, OH 45061

*FRESH

(*FERNALD RESIDENTS FOR ENVIRONMENTAL SAFETY AND HEAﬁTH)
c/o Lisa Crawford . . ' 948-3779
10206 Crosby Road _ . - 738-1688
Fernald, CH _
LEAGUE OF WOMEN VOTERS OF CINCINNATI

William Howard : 281-8683
103 Taft Road . :

Cincinnati, OH 45219

SIERRA CLUB

6425 Orchard Lane 841-0111
Pleasant Ridge

(Office)
(Home)

Pt



APPENDIX A {CONTINUED)

HAMILTON COUNTY COMMISSIONERS

Norman A. Murdock . 632-8222

‘Room 603

County Administration Bldg.
138 East Court Street
Cincinnati, OChio 45202

Robert A. Taft II - 632-8222
Rom 603

County Administration Bldg.

138 East Court Street

Cincinnati, Ohio 45202

Joseph M. Decourcy 632-8222'

Room 603

County Admlnistration Bldg.
138 East Court Street
Cincinnati, Ohio 45202

BUTLER COUNTY COMMISSIONERS

Courtney Combs 867-5800
‘Butley County Administration Center

130 High Street '

Hamilton, Chio 45011

Cale Logsdon ; 867-5800
Butler County Administration Center

130 High Street

Hamilton, Ohio 45011

Edward Shelton ] 867-5800
Butler County Administration Center

130 High Street

Hamilton, Ohio 45011
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Volume II *
‘ Sampling Plan

for 15) RESOLUTION: SECTION 2.1

The data on surface .soil contamination at the .FMPC has been
- collected primarily near the boundary of the- site and -off
site. With the exception of 12 samples collected in 1984,
uranium was the sole parameter of analysis. The data
collected in these studies suggests that contamination by
uranium in surface soils off-site appears to be through the
air pathway. euwnrrent-data-are-adeguate-teo-describe-eoff—asite
surface-seirk-wranirum-contanination;--but-not-adegquate Surface

soil sampling will be performed to characterize on-site
contamination of soils by radionuclides or hazardous

cehemieals Substances and off-site surface soil sampling for
uranium contamination. The following problems and data gaps
are indicated:

o The extent of on-site contamination by
radionuclides 'and hazardous chemicals 1is not
known; and

o The areal and vertical extent of on-site

contamination has not been defined; and

o The areal and vertical extent of possible off-
. site contamination requires further definition.

The surface so0il sampling program will focus on determining
the effect that operations and waste disposal at the FMPC
have had on the near surface soils and the degree that
contaminated soils contribute to off-site migration of
contaminants. Specifically, the objectives for surface soil
sampling are to:

o Collect sufficient data to determine the extent of
contamination by radioactive and hazardous
chemicals on-site;

o Confirm areas of surface radiological

' contamination identified 1in the radiation

measurements survey and quantify the types and
concentration of radionuclides found;

o Provide data to characterize the source term for
all radionuclides which have the potential to
contribute to off-site environmental dose;

Provide additional sampling to characterize
perimeter and downwind sectors surface

I contamination;

01/31/88 (13:13) 1 301
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‘ o Identify the ¢types and determine the
concentrations and areal extent of hazardous
chemical contamination in surface soils on-site;

and

55) RESOLUTION: SECTION 2.3, First Paragraph

. Surface soil samples will be primarity taken in two general
areas within the FMPC shown on Figure 2.1, and three general
areas off-site. The two areas within the FMPC are: (1)
Production Area, sewage treatment area, and perimeter of the
Waste Storage Area; and (2) remaining areas with the FMPC
site boundary. Individual subtasks are to be developed for
suspect areas within the production area such as the old oil
incinerator and the fire training area. These subtasks will

be developed under the facilities testing Plan of the RI,
Section 4.2.1.7 of the Work Plan, and will include soil

sampling and analysis for specific materials of concern in

each of the areas. The sampling locations and analytical
parameters will be selected based on the historic use and
the materials handled in each area. The need for further
analysis of soil sampling for HSL parameters will be
evaluated based upon results of the ' current sampling
rogram. The three off-site areas are: 1) ten locations
’ at 250 foot intervals along the northeast property boundary
. and ten locations along the eastern property boundary at the
Sewage Treatment Plan; (2) five to ten locations along a
line from the eastern property boundary of the Sewage
Treatment Plant due east off-site at 200 foot intervals; and
(3) Sixteen additional randomly selected off-site locations.
In-additien Surface soil samples will be taken off-site at
locations where vegetation samples will be collected and on-
site where required to provide data for field callbratlon of
radiation measurement instruments.

56) RESOLUTION: Section 2.3, Insert after subsection 2.

3. Off site along the northern and eastern property
' boundaries:

Ten sampling locations at 250-foot intervals along the
northeast property boundary and ten sampling locations

along the eastern property boundary at the sewage
treatment area.

. 01/31/88 (13:13) 2 302



2. Off site east of the Sewage Treatment Area: 361

Five to ten sampling locations beqinning at the eastern

property boundary at the sewage treatment area and extending
along a line due east of the site at 200-foot intervals.

3. Additional off-site locations: . S

Sixteen sampling locations at the approximate state plane
coordinate shown below:

_ N-S E-W N-S E-W
491250 1384500 485000 1374250
491250 1382000 482500 1374250
488750 1387000 480000 1374250
488750 1384500 487500 1371750
488750 1382000 485000 1371750
488750 1379500 482500 1371750
482250 1387000 472500 1385750
487500 1374250 474000 1376500
Note: All off-site sampling is contingent upon obtaining

approval of the affected property owners. If
approval cannot be obtained then a location will
be selected as close as possible to the initially

specified location.

The total number of off-site surface soil sampling
locations is 41 to 46. Sampling methodoloqy will

be the same as for the random sampling program
performed on site at 1000-foot intervals.
Laboratory analysis will be for isotopic uranium.

for 56) RESOLUTION: SECTION 2.4, First paragraph

At each sampling location as shown in Figure 2.2, three
samples will be taken at the specified depth increment.
Samples will be taken at six=-inch depth increments within
the fenced production and sewage treatment areas, and at
two-inch increments outside the fenced areas, amrd within the
FMPC site boundary, and off-site.

for 56) RESOLUTION: SECTION 2.7, First paragraph

Because so0il samples collected on site for radiological
analyses are only taken where radiation 1levels are above
reference, samples designated for radiological analysis will
be analyzed for the following parameters that are
representative of the materials found at the FMPC.
Analytical methods for these analyses can be found in
section 9.4 of the QAPP.
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‘ Gamma Spectral Analysis 361

Isotopic uranium
Isotopic thorium
Isotopic plutonium
Sr-%0 : o

- - “Tc=99 - - - - - - T - - - T - -

Np-237
Ra-226

Soil samples Adesignated for chemical analysis will be
analyzed for the following extended HSL parameters for which
analytical methods are presented in Section 9.4 of the QAPP.

HSL Inorganics

HSL Volatiles

HSL Semivolatiles

HSL Pesticides/PCB’s

Primary Drinking Water Organics
Organophosphorus Pesticides

57) RESOLUTION: No change
58) RESOLUTION: SECTION 3.3.1, First paragraph
. ' Current evidence suggests that ground water in the till is

not directly connected to ground water in the underlying
sand and gravel unit (Dames and Moore, 1985).

59) RESOLUTION: TABLE 3.2, Footnote 2
AExtract within £ive ten days; analysis within 40 days of
extraction. :

60) RESOLUTION: SECTION 3.3.3, Sixth paragraph

Water-pumped--£frem--wells -in--the - waste--pit-and--preduction
areas-will--be-drummed,--anatyzed-and--dispesed-of--property
based-on-the--degree--of-contanination-present----Gutaide-the
waste ~and- production- areas-the- water--wiltl e -dispesed-of-en
the --greund; --in--an--area--away--from--pPaddyts--Run~ All
monitoring well waters, developmental and purging, will be
processed through the FMPC Waste Water Treatment System.
This system includes: processes at the General Sump,
biodenitrification, and Sewage Treatment Plant.

01/31/88 (13:13) 4 304



361

61) RESOLUTION: SECTION 3.10, Second Paragraph from the end

In order to confirm that these conditions are the case, 6
36 selected ground water samples will be analyzed for HSL
volatile and semivolatile organics and HSL inorganics,

including cyanide, plus HSL pesticides/PCB’s, primary

" drinking -water organics, and- Organophosphate Pesticides. .

Pesticides-/PEB+3-witl-also-be -anatyzed-under-this-progran-
The wells to be sampled for the extended HSL analysis have
been selected to augment the quarterly RCRA monitoring
program. These 1include three new shallow wells (Nos.
128,129, 131) near, and what is expected to be downgradient
from the waste storage area; shallow wells (104, 110, 119

121 125 172 173 174 175, 176 178, and 183 in_ the
waste pit areas; a shallow well (No. 113) immediately to the
east of the production area; a shallow well south of Fly Ash
Pile No. 1 ( No. 116); and 200-series wells in the upper
sand and gravel aquifer east of the Production Area (No.
265), amd south of the Production Area along the storm sewer
outfall ditch (No. 265), and wells surrounding the waste
pits, sludge ponds and sanitary 1landfill to provide
information about the presence or absence of HSL compounds
in the regional aquifer in this area (201, 204, 208, 210,
211, 214, 215, 216, 219, 220, 221, 222, 227, 234, 238, 242,
and 252). In addition, dioxins, 2,3,7,8 - TCDD/TCDF and

PCDD/PCDF will be analyzed for in wells 237, 204, 284, 175,
178, and 183 in the waste pit area. These wells have been
selected on_the basis of their proximity to the Burn Pit and
Pit 4. All well locations are shown in Figure 3.1 through

3.4.

62) RESOLUTION: See 61

63) RESOLUTION: SECTION 4.7.4, Adding additional paragraph

after the first.

Any samples meeting either of these criteria (with a minimum
of two samples per borehole where either one or both
criteria are met) will be subjected to a full HSL analysis
for volatile organics, semivolatile organics, and inorganic
metals.

Under the facilities testing portion of the RI, several
areas where organic chemicals or fuels have been_ stored,
used, or incinerated will be investigated. As the
individual subtasks are developed for each of these areas,
other investigative techniques will be considered. The
techniques will include geophysics, soil gas surveys, soil
sampling with field analysis, and shallow borings. The
methods applied to each site will be determined on the basis
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64)

65)

66)

67)

of what is known about the individual site and the intended

use of the site after testing.

RESOLUTION: - SECTION 5.1, Fifth bullet

o Determine if the FMPC is a signifireant source of
radiological components, organics, and selected
inorganics to the Great Miami River and Paddy’s Run.

RESOLUTION: Table 5.1

(See attached Table 5.1)

RESOLUTION: See 65

RESOLUTION: SECTION 5.1, Second paragraph from the end

In addition, ground water analyses from the facility
indicate an organic ground water problem does not appear to
exist. Analysis of the CIS has_ indicated that an extended
set of HSL parameters is required as Untilr--enelbypticat
results-£from-the-waste -pit-sampting- program-ere--avairtables
pee -and--FoX-have -been--chesenr-as indicator parameters in
waters from selected drainages, Paddy’s Run and the Great

Miami River. This includes HSI, pesticides/PCB’s, Primary

Drinking Water Organics, and Organophosphorus Pesticides.
This is referred to as the extended HSL 1list. Dioxins

2,3,7,8-TCDD/TCDF _and PCDD/PCDF will be analyized for in

six wells near the Burn Pit and Pit 4.

68) RESOLUTION: SECTION 5.2.4, New paragraph being added at

the end

The samples will be analyzed for the same full set of
radiological parameters and grain size will be tested.

Toxicity testing of FMPC effluent for acute (a response
observed in 96 hours or less) and chronic (a stimulus
lingering for approximately on-tenth of an organism’s life
span, or more) effects on aquatic organisms will be carried
out. A minimum of three groups of organisms, including a
vertebrates, invertebrate, and algae will be examined in the
course of toxicity testing.
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69) RESOLUTION: SECTION 5.8, New paragraph being added at the
end
o Copper o Silver

o] Molybdenum

- Following analysis, samples with indefinite holding times.

will be archived at IT’s lab in Oak Ridge, Tennessee. All
other samples will be retained at IT’s lab in Oak Ridge
until the expiration of their respective holding times, then
returned to the FMPC for disposal.

70) RESOLUTION: SECTION 6.3.6, Third Paragraph

Because-uranium--eand--other--radionuelides -are-known--to--cecur
en-site,--the-follow-are-potentialr-radioltogieal-paraneters-to
be-analtyzred-in-prant-and-animal-tissvess

Sr-96

Pe—99

ea—137

Ru—166

Np—23%

Ra—-226

Ra—-228
Fsotopie-Pluteoniun
Isotepie-Braniam
Fsotopie-Bhorium

2909Q0Q0QCC¢QCQ

Analysis for radioactive elements[isbtoges will occur on the
basis of which are currently known to be present in the

Waste Management Area, as determined by the CIS report,
which are as follows:

U-234 _ Pu-238
U-238 Pu-239
Th-230 Pu-240
Cs-137 Ra-226
Np-237 o Sr-90
Ru-106 Tc-99

Organic and/or inorganic substances will be analyzed for in
biological tissue samples, if they are found in soil, water,
or sediment samples. The organic and inorganic substances
currently known to be present in the Waste Management Area,
as determined by the CIS report and which may potentially be
analyzed for in biological tissue include;

01/31/88 (13:13) : 7



Oorganics Inorganics
Anthracene + Aluminum
Butyl Benzyl Phthalate + Arsenic
Chlordane + Barium
Chloroform + Cadmium
- Chrysene o 2 Calcium
DDT + Chloride
Dichloroethane no Cyanide
Fluoranthene + Fluoride
Malathion + Lead +
Nitrophenol no Magnesium
Organo-Pesticides + Mercury
PCB’s + Nitrates
Phenanthrene + Phosphate
ene 2 Potassium
TCE + Silver
Sodium
Sulfate
Vanadium
Zinc
+ = Bioaccumulator .
2 = Unknown, but may bioaccumulate
no = Not known to bioaccumulate si

o gnificantly

71) RESOLUTION:

SECTION 6.3.1.3,

361

[EVTENTE A EVIE BV

+ (metal)

2V 1]

I+ 0PVl V914 |

Middle of First paragraph

Larger game fish will be filleted in the laboratory as for
human consumption and the fillets and internal organs will

be analyzed separately.

Small game and/or nongame fish will

be analyzed with internal organs intact (whole organisms).
An analysis of the benthic macroinvertebrate community
structure shall be used to evaluate the effects of effluent
from the FMPC into the Great Miami River and Paddy’s Run.
Benthic macroinvertebrates will be sampled using a Surber
sampler.

72) RESOLUTION:

01/31/88 (13:13)
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Volume III
Community Relations Plan
73) RESOLUTION: No change
. 74) RESOLUTION:  SECTION 1.4, Entire new section

Table 1.1 contains a 1list of managers with major
responsibilities for the study. The name, telephone number,
and address of the Community biai+sen Relations Manager for
this study is also listed here: all communications should
be addressed to the Community Eiraisen Relations Manger.

1.4 EXTISTING ENVIRONMENT
1.4.1 REGiONAL LOCATION AND BOUNDARY FEATURES

The FMPC is located near the unincorporated wvillage of

Fernald in the Great Miami River Valley approximately
20 miles northwest of Cincinnati in southwestern Ohio.

The unincorporated villages of New Baltimore, Ross, and
Shandon are within a few miles.

Hamilton, Ohio is approximately 10 miles northeast.
The FMPC occupies parts of Sections 30 and 31, Township
3 North, Range 2 East, and parts of Sections S5, 6, 7,
and 8, Township 2 North, Range 2 East.

The FMPC comprises 1050 acres. Approximately 850 acres
lie in northern Hamilton County and about 200 acres in
adjacent Butler County. The production area
encompasses approximately 136 acres in the center of
the FMPC. A detailed description of the FMPC site can
be found in Section 2 of the Work Plan. The FMPC is
bounded by Ohio Route 126 to the north, a transmission
line to the east, Willey Road to the south, and Paddy’s
Run_Road and the Ohio and Chesapeake Railroad to the
west (Fiqure 1.1).

1.4.2 TLAND USE AND POPULATION

The FMPC is located in Hamilton and Butler Counties

which are highly urbanized. This area is characterized
by residential, commercial, and 'light industrial
development along the Great Miami River and highway
corridors. The community of Ross lies at the junction
of state routes 126 and 128 about two miles northeast
of the FMPC. However, areas immediately surrounding
the FMPC are primarily rural in nature, characterized

308
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by the predominance of agriculture, with some 1light
industry and scattered residences.

Oother local land uses include gravel operations along
the Great Miami River, industrial facilities (e.qg.,

Delta Steel arks and rima and _seconda
transportation corridors. Two commercial .gravel

extraction operations are located one mile east and two
miles southeast of the FMPC, respectively.

Three parks that are used primarily during the summer
lie in the vicinity of the FMPC. Camp Ross Trails (1.5
miles northeast) and Camp Fort Scott (2.0 miles
southeast) are youth camps operated by the Girl Scouts
of America and the Roman Catholic Archdiocese_ of

‘cincinnati, respectively.

" The Miami Whitewater Forest, located 5.0 miles

southwest of the FMPC, is one of the largest parks in
Hamilton County. Approximately 20 percent of the
2,260-acre park is available, or may be developed for
public use (e.g., golfing, paddle boats). The
remainder is dedicated as a wildlife sanctuary (Welsh,
1986) .

Land use in Butler County is guided by the County Land
Use Plan which was adopted in 1983-1984. Morgan
Township adjacent to the FMPC within Butler County has
zoning ordinances and relies on the County Plan to
control land uses. Ross _Townshi containin

approximately 200 acres of the 1050 acre FMPC) zones by
class, i.e., residential, agricultural (Kosobut, 1986).
The area north of the FMPC and south of state route 126

is zoned for agricultural use_ (Thiem, 1986).

Hamilton County does not have a county plan; individual
townships or municipalities may have their own zoning
ordinances (Brienza, 1986). The majority of the FMPC
is within Crosby Township which controls 1land use
through zoning. ILand immediately south of the FMPC is
zoned industrial, and to the east is zoned
agricultural. The FMPC existed prior to township
zoning and is thus pre—-empted from zoning ordinances
(Strunk, 1986).

There are no hospitals or retirement homes within five
miles of the FMPC; the closest facilities are located
in the cities of Hamilton and Cincinnati. The nearest
schools are_ located in Ross and the Crosby Township

School on New Haven Road, both approximately 2.0 miles
from the FMPC. : )
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Within fifty miles of the FMPC there is a population of -
approximately 2,577,000. Hamilton County supports a
population of about 864,000 and Butler County a
population of about 275,000 (NIO, 1985).

Most populated areas in the vicinity of the FMPC are
unincorporated small towns varying from an. estimated
population of 30 at Fernald to 3,000 at Ross. Table
1.2 identifies population by sector within a five-mile

radius of the FMPC, and shows the population for the
towns within this radius.

1.4.3 REPORTS OF HUMAN OR ANTMAI, TL.INESS RELATED TO
FMPC

There are no known reports of human or animal illness
related to the production processes at the FMPC.

(Figure 1.1 and Table 1.2 are attached)

for 74) RESOLUTION: SECTION 3.0, Fourth Bullet

In-Aprii-31986<-discussions-were -held -with commurity-menbenrs
to ~-ddenti-fy--major-econcerns--aboui~-the--site--characetization

gererat;-ecitizens--suggested--tha-an--informetion--program-for
the -study-should-econtain-the-follrowing-elementss

o ~Akecurate - -timely -communieationss

o Base-of-access-to-informations

e Pechnical-information-and -&aéaf

e Impreved-retationship-with-plant-management-r-and

- Bireet--interactions--with--WMCO--techmical--experts
and-consutting-team-persennel-

The -comnunity -information-program-described -in-the -fetltowiny
seection--has--been--developed--to--address--these--community
nformation-and-invetverent -needs~-

Community involvement prior to 1984 was very minimal. In
1986 discussions were conducted, interviewing nearby
residents asking their concerns for their health and welfare
living near the FMPC. The following major concerns were

identified by the participants; :




75)

76)

77)

78)

361

1 Accurate - timely communications
2. Ease of access to_information

3. Technical information and data

4. Sensitivity to declining property values
5. Interactions with contractor staff

- Health and environmental concerns expressed by the neighbors ‘

during discussions centered around these major areas;

1. The safety of the K-65 silos and the potential for

___ releases

2. The reduction of noise and ground vibration levels
at the site from FMPC machinery and processes

3. The description of toxic materials on site and how
they are shipped, stored, monitored and disposed of

4. The reduction of fumes and particulates to the

atmosphere from plant processes and dust
collectors. :

The FMPC Community Relations Plan will highlight technical
changes and improvements as they occur. Aimed at keeping
the community informed as issues are_resolved, the Community
Relations Plan will use frequent discussions with plant
neighbors and interested citizens on_a reqular basis, in
addition to frequently publicizing information via press
releases. For example on the K-65 stabilization project, a
press briefing was held in advance of the project beginning.
Additionally, neighbors were informed and then received

reqular updates on the progqress of the remedial work on the
K-65 silos.

Direct coﬁmunitx relations activities are addressed in the
Community Relations Plan. Community relations for the RI/FS
will be handled through the FMPC Community Relations Plan.

RESOLUTION: see 74)

RESOLUTION: APPENDIX A, Entire new section

(see attached Appendix A)

RESOLUTION: TABLE 1.2, (Entire new table being added)

(see attached Table 1.2)

RESOLUTION: SECTION 4.2, Second Paragraph

Duplicate copies of study reports, fact sheets, news

01/31/88 (13:13) 12 312
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80)
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82)
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releases and briéfings related to the study, as well as
other relevant information related to the FMPC, will be

placed in the FMPC reading rooms, one_ of which is in_the

. . T R LR —————
Lane Public Library, located at North 3X€ and Buckeye

Streets, Hamilton, Ohio, 45011, phone number (513) 894-

7156, open nine to nine Monday through Thursday, nine to @
.five Friday and Saturday, and one to five on_Sunday. The. ...

other reading room is located in the FMPC Administration
Building entry foyer, 7400 Willey Road, Fernald, Ohio, phone

number (513) 738-6376, open Monday through Friday seven am
to six pm. An index of items in the reading rooms will be

updated monthly.

’

RESOLUTION: SECTION 4.1

To address this problem, Ms. Cook has been designated by
WMCO as the study Community Relations Manager riaisen to the
community.

RESOLUTION: TABLE 2.1

(see attached Table 2.1)

RESOLUTION: SECTION 5.0

Table 2.1 defines the two-way communication program that has
been planned for each stage of the study. The schedule of

events in the RI/FS is presented in the Fiqure 5.1.
(Figure 5.1 is attached)

RESOLUTION: SECTION 4.7
4.7 OTHER COMMUNICATION ACTIVITIES

Study progress, findings, data and future direction will be
presented in a number of ways. A site tour program will be
implemented to show where and how site contractors are
working at the facility. A speakers bureau program will
also be established that can provide the information needs
of schools, community groups, environmental organization,
and local businesses.

In_ the event of an emergency or non-routine event at the

FMPC, a plan is in existence for the notification of the
public. This plan is shown in Appendix B of this document.

01/31/88 (13:13) 13 313
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Volume V
Quality Assurance Plan

83) RESOLUTION: SECTION 2.0 Fourth paragraph

The FFCA was entered into on July 18, 1986 by the DOE, Oak
Ridge Operations Office, and the U.S. EPA pertaining to the
FMPC. The FFCA was entered into pursuant to Executive Order
12088 (43 Federal Register [FR] 47707) to set forth
compliance with existing environmental statute and
implementing regulations. The FFCA is intended to provide
that the potential environmental impacts associated with
past and present activities at the FMPC are thoroughly and
adequately investigated and appropriate remedial response
actions taken, as required by the Resource Conservation and
Recovery Act (RCRA) as amended, 42 USC 6901 et seq., and by
the Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), 42 USL 9601 et seqg., and by the
Superfund Amendments and Reauthorization Act (SARA).

84) RESOLUTION: No change
85) RESOLUTION: " No change
86) RESOQLUTION: TABLE 4.4

(Replace with attached Table 4.4)

87) RESOLUTION: SECTION 5.2, Third bullet

o Drilling operations shall be performed to minimize the
introduction of contaminants into the subsurface soil
and ground water. Accordingly, only clear, potable
water will be used as a drilling fluid and only as a
last resort. Water samples will be collected from the
on-site source and the water tank(s) hose and analyzed
for the full suite of organic, inorganic, and
radiological parameters. If possible, all drilling
operations will be performed dry without the use of
water or drilling mud.

o The source(s) of any water to be used in drilling,
grouting, well and/or piezometer installation must be
approved prior to field operations. Water used in aid
of drilling will be analyzed and results reviewed

" proper to introduction into the boreholes.
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88) RESOLUTION:
Figure 1.1

- Figure 2.4
Figure 2.5

Figure 4.1

Figure 4.2
Figure 4.4
Figure 4.5

Figure 4.6
Figure 4.7
Figure 4.8

Figure 4.11

01/31/88 (13:13)
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The following figures in the Work Plan have
been enlarged for improved clarity.

Regional Location and Boundary Features of
the FMPC

"Map of Waste Storage Area

FMPC site, Fernald, Ohio

Areal Coverage: Surface Soil sampling
locations

Surface Soil Sampling Methods
100-Series Wells - Glacial Till FMPC Facility
100-Series Wells - Waste Management Area

200-Series and 300-Series Wells - Sand and
Gravel Aquifer FMPC Facility

200-Series and 300-Series Wells - Waste
Management Area

FMPC RI/FS Offsite Ground Water Monitoring
Well Locations

Facilities Testing Locations: Underground
Storage Tanks

15
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1 parameters are defined in the Sampling Plan.

TABLE 4-4
SAMPLE MATRIX

SAMPLE MEASUREMENT NUMBER OF QC FIELD QC LAB

GROUP PARAMETER! SAMPLES SAMPLES  SAMPLES

S S - 15% OF 10% OF-
- = - - "TOTAL -~ ~ TOTAL -
Biological Vextended HSL 10 2 1
Biological Radiological 121 18 12

(Rad)

Ground Water extended HSL 36 6 4
Ground Water Dioxins 6 1 1
Ground Water RCkA 604 91 61
Ground Water Rad 604 91 61
Sediment Grain Size 15 0 2
Sediment extended HSL 16 3 2
Sediment Rad Full 41 - 6 4
Sediment Rad Limited 28 4 3
Subsurface Soil Geochemical 35 6 4
Subsurface Soil Geotechnical 20 0 2
Subsurface Soil extended HSL 30 5 3
Subsurface Soil Rad 235 36 24
Surface Sbil extended HSL 10 2 1
‘Surface Soil Rad‘ 235 36 24
Surface Water H;0 General 49 8 5
Surface Water extended HSL 11 2 1
Surface Water Rad Full 45 7 5
Surface Water Rad Limited 55 9 6
Urinalysis Isotopic Uranium 90 0 9
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TABLE 5.1
SUMMARY OF SURFACE WATER

AND SEDIMENT SAMPLING PLAN

361

. LOCATION

SURFACE WATER
SAMPLING PLAN*

_ . SEDIMENT
SAMPLING PLAN*

Great Miami River

Paddy's Run

Storm Water Outfall
Ditch

Main Effluent Line
(Manhole 175)

Waste Storage Areas

o Two drainage

path to Southwest

o Abandoned
drainage pipes
along west

o Drainage north
of Pit §

o Drainage north
of railroad
tracks

o Drainage south
of Pit 1 and
Clear Well

o . Drainage north
of surge lagoon

Quarterly at Seven
locations: FR, 0/wqQ}

Quarterly at three
locations: FR, 0/wQZ

Four locations during

a storm event: U, A/B,
R; One location: FR,

o/wQ>

Quarterly: FR, O/HQ4
One sample:
expanded HSL

One sample from each:
U, A/B, R

One sample at three
locations (if flowing):
U, A/B, R

One sample at three
locations (if flowing):
U, A/B, R

One sample at two
locations: U, A/B, R

One sample at two
locations: U, A/B, R

One sample at two
locations: U, A/B, R

Quarterly at Seven
locations: FR;
Quarterly at omne
location: GS

Quarterly at three
locations: U, A/B,

R; Quarterly at one
location: FR, GS;

One sample at four
locations: expanded HSL

One sample at three
locations: FR, GS;

One sample at two
locations: expanded HSL

Quarterly:
One sample:
expanded HSL

FR, GS

One sample at one

~ location: expanded HSL
None6
Opne sample at ome
location: expanded HSL
One sample at one
location: expanded HSL
Hone6
None6
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TABLE 5.1
(Continued)

361

LOCATION - —

SURFACE WATER
SAMPLING PLAN* .

SEDIMENT

o Drainage south
of Pit 4 and 6

0 Seep near
greenhouse
(plus any
other seeps:
assume 5)

o Drainages from
upper fly ash
pile

Production Area

o Two drainages
southeast of

three
A/B, R

One sample at
locations: U,

One sample: U, A/B, R,
expanded HSL (one sample
from other seeps: U, A/B,
R, expanded HSL)

One sample at four
locations: U, A/B,

o/wQ

One sample at two
locations in each:

expanded HSL6
One sample from
other seeps:
expanded HSL

One sample at four
locations: U, A/B, R;
One sample from one
location: expanded HSL

One sample at two
locations in each:

substation u, A/B, R U, A/B, R
o Drainage near One sample at two One sample at two
rail siding locations: U, A/B, R locations: U, A/B, R
o Six culverts One sample from each: One sample from each:
o Manholes and One sample at 12 One sample at 12
catch basins locations: U, A/B, R locations: U, A/B, R
*J = Total Uranium 0 = TOC and TOX GS = Grain Size
A/B = Gross Alpha and Beta WQ = Genmeral Water Quality Parameters
R = Ra-226 and Ra-228 FR = Full Radiological Analysis

1Ongoing WMCO Monitoring Program:

U, R, A/B

2Ongoing WMCO Monitoring Program:

Bimonthly: R

Ongoing WMCO Monitoring Program:
Bimonthly: R (when flowing)
Ongoing WMCO Monitoring Program:

4

Th-232

5
6

expanded HSL = HSL Organics and Inorganics, HSL
Pesticides/PCB's, Primary Drinking Water
Organics, and Organophosposous Pesticides

Weekly
Weekly

Daily:

Represents work recently performed as part of the CIS
Sampling and radiological testing of sediments in drainage ditches’

recently performed as part of the CIS

Monthly (Composite) at three locations:

at five locations: U, A/B;
at one location: U, A/B;

U, A/B; Monthly: R, Ru-106,

318
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TABLE 1.1
PROJECT MANAGEMENT

.Westinghouse_ Materials. Company of Ohio (WMCO) RI/FS _. _ ...

361

Project Director:

Mre--William-Razor
Mr. Robert Conner

€513y -738—6700
(513) 738-6017

ASI Project Director:
Prr--Fose-Merine €SE3r-#35—-3160
Mr. Richard T. Wilde (513) 738-3100
WMCO Community Liaison:

Ms. S.R. Cook (513) 738-6750

3

0
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TABLE 1.2

POPULATION CENTERS WITHIN A
FIVE-MILE RADIUS OF THE FMPC

POPULATION APPROXIMATE ESTIMATED

CENTER DISTANCE POPULATION
Fernald 1.75 39
Shandon 2.0 200
Venice (Ross) 2.5 | 3,000
New Baltimore 2.75 200
New Haven 3.0 200
Dunlap _ ' 4.0 100
Harrison 5.0 4,408
TOTAL: ‘ : 8,138

Ref. - NLO, 1977
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APPENDIX A 381
LIST OF STATE AND LOCAL OFFICIALS AND MEDIA OFFICES

U. S. Senator Mitch McConnell (606) 261-6304
Suite 120 ' L '
Russell Senate Office Bldg.

e T

Washington, DC 20510 -

PO F 7L O A — - L

U.S. Senator John Glenn (513)684-3265

Room 503 Federal Office Bldgqg.
Hart Senate Office Bldg. ‘Cincinnati. OH 45202
Washington, D.C. 20510 -

U.S. Senator Howard Metzenbaum

Room 140 ' Federal Office Bldg.
Russell Senate Office Bldg. Cincinnati, OH
Washington, D.C. 20510 \213)684-~3894¢
202-224-2315 ’

Congressman Thomas A. Luken Room 712

Room 2368 Gwynne BTdg.

Rayburn House Office Bldg. . 602 Main Street
Washington, D.C. 20515 Cincinnati, OH 45202
202-225-2216 684-2723

Congressman Donald E. Lukens

117 Cannon Hse. Office Bldg. 646 High Street
Washington, D.C. 20515 Hamilton, OH 45011
202-225-6205 (513) 895-5656

Congressman Bill (Willis D.) Gradison

Room 2311 - Federal Office Bldg.
Rayburn House Office Bldg. Cincinnati, OH
Washington, D.C. 20515 (513) 684-2356 _ =tacle

202-225-3164 - (513) 684-3967

Federal Environmental Protection Agency (513) 569~7931
26 West S. Clair Street
Cincinnati, Ohio 45268

Ohio Environmental Protection Agency (513) 449~6357
7 East 4th Street
Dayton, Ohio 45202

Ohio Environmental Protection Agency (513) 724~1522
5092 Aber Road

Jackson, Township

Williamsburg, Ohio 45176
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APPENDIX A (CONTINUED)

HAMILTON COUNTY COMMISSIONERS

Norman A. Murdock

Room 603

County Aamxnxstratxon Bldg.
138 East Coutt Street
Cincinnati, Ohio 45202

Robert A. Taft II

Rom 603

County Administration Bldg.
138 East Court Street
Cincinnati, Ohio 45202

Joseph M. DeCourcy

Room 603

County Administration Bldg.
138 East Court Street
Cincinnati, Ohio 45202

(513) 632-8222

(513) 632-8222

(513) 632-8222

BUTLER COUNTY COMMISSIONERS

Courtney Combs
Butley County Administration Center

130 High Street
Hamilton, Ohio 45011

Cale Logsdon
Butler County Administration Center

130 High Street
Hamilton, Ohio 45011

Edward Shelton
Butler County Administration Center

130 High Street
Hamilton, Ohio 45011

(513) 867-5800

(513) 867-5800

(513) 867-5800
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HAMILTON COUNTY TRUSTEES

- COLERAIN TOWNSHIP —  ~— = - == = oo @m0 oo oo oo
Patricia Clancy . Municipal Bldg
John Schivierling Colerain Township
Joseph Walterman 4200 Springdale Road
William Lenhart, Clerk (thru March 31, 1988) Cincinnati, OH 45239
Kathy Mohr, Clerk (after April 1, 1988) (513) 385-7500
CROSBY TOWNSHIP
James Miller Municipal Building
Gary Storer Crosby Township
Warren Strunk 9139 Baughman Road

. Doris Turner, Clerk Harrison, OH 45030

{513) 738-2356

BUTLER COUNTY TRUSTEES

MORGAN TOWNSHIP

Charlotte Lahmann, Clerk (513)738-1017
5968 Jenkins Road
Okeana, OH 45053

Karl Dillhoff (513) 756-9138
6641 Hamilton Scipio Rd.
Okeana, OH 45053

Robert Copeland {513) 738-2270
6931 Alert-New London Rd.
Okeana, OB 45053

Gary Colegate . ' (513) 738-1373
3161 George RA4.
Okeana, OH 45053

ROSS TOWNSHIP

James M. Brown, Clerk (513) 867-8856
2143 Timberman Road
Hamilton, OH 45013

Larry Rohling (513) 738-4761
P.O. Box 217
Ross, OH 45061

Thomas Willsey, Jr. | (513) gg93-g940 331
1281 Joan Drive
Hamilton, OH 45013
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BUTLER COUNTY TRUSTEES (CONTINUED)
Donald H. Thiem (513) 892-3742
3175 Hamilton-Scipio Road
Hamilton, OH 45013
David M. Young (513) 738-3539
4245 Browns Farm Drive
Ross, OH 45061
* FRESH
(fFERNALD RESIDENTS FOR ENVIRONMENTAL SAFETY AND HEALTH)
c/o Lisa Crawford (513) 948-3779 (Office)
10206 Crosby Road . (513) 738-1688 (Home)

Harrison, OH 45030

LEAGUE OF WOMEN VOTERS OF CINCINNATI

(513) 281-8683
103 William Howard Taft Rd. T
Cincinnati, OH 45219

SIERRA CLUB

6425 Orchard Lane - (513) 841-0111
Cincinnati, OH 45213
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APPENDIX A (CONTINUED)

Cincinnati, OH 45202

WGUC
1223 Central Pkwy
Cincinnati, OH 45214

WKRC/WKRQ Radio
1906 nghland Avenue
Cincinnati, Ohio 45219

WLW-AM Radio
3 East 4th Street
Cincinnati, Ohio 45202

WMOH
2081 Fairgrove Avenue
Hamilton, OH 45011

MEDIA OFFICES

- (513) 241-6565

(513) 475~4444

(513) 381-5500

(513)721-6397 (News Room)

(513)241-9597

(513)421-6397 (Newsline)

(513)863-6501 (News Room)

WCPO Television (Channel 9) (CBS
500 Central Avenue affiliate)
Cincinnati, Ohio 45202 :

(513)852-4072 (News Room)

WKRC-TV (Channel 12) (ABC affiliate)
1906 Highland Avenue
Cincinnati, OH 45219

(513)651-1207 -
(513)421-6872 (News Room)

WLWT-TV (Channel 5) (NBC affﬂ1ate)
140 W. 9th. Street
Cincinnati, OH 45202

(513) 352-5011

WXIX-TV_ (Independent) (513) 772-1919
10490 Taconic Terrace

Cincinnatl, OH 45215

Associated Press (513) 241~2386
617 Vine Street

Cincinnati, OH 45202

Cinéinnati Business Courier (513) 621~6665
1005 Carew Tower

Cincinnati, OH 45202

Cincinnati Business Journal (513) 241~-7701
1212 Scamore Street 33
Cincinnati, OH 45210 3
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APPENDIX A (CONTINUED)

MEDIA OFFICES (CONTINUED)

Cincinnati Enquirer
617 Vine Street

Cincinnati, Ohlo 45202

Cincinnati Post
125 E. Court Street
Cincinnati, Ohio 45202

Cincinnati Suburban Press
Western Division

5505 Cheviot Road
Cincinnati, OH 45247

Fairfield Echo
5120 Dixie Hwy.
Fairfield, OH 45014

(Hamilton) Journal News
Court & Journal Square
Hamilton, Ohio 45011

Barrison Record
613 Harrison Avenue
Harrison, OH 45030

. Harrison Press

307 Harrison Avenue
Harrison, OH 45030

Register Publications
126 W. High Street, P.O. Box 328

(513) 369-1951

(513) 352-2706

(513) 661-8352

(513) 829-7900

(513) 863-8200

(Ext. 453)

(513) 367-0261

(513) 367-4582

Lawrenceburg, IN 47025

United Press International
125 E. Court Street
Cincinnati, OH 45202

Whitewéter Publications
P.0O. Box 38
Brookville, IN 47021

(812) 537-0063

{513) 721-0345

(317) 647-4221
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APPENDIX B
PROCEDURES FOR THE CLASSIFICATION, NOTIFICATION,
AND REPORTING OF EMERGENCY AND NON-ROUTINE EVENTS AT THE
FEED MATERIALS PRODUCTION CENTER

Procedures for the «classification, notification, and.
reporting of emergency and non-routine events- at- the FMPC-
are outlined in the following DOE Orders:

1. DOE Order 5500.4 =-- Public Affairs Policy and Planning
Requirements for Emergencies .

2. DOE Order 5500.awe -- Procedures for the Classification,
Notification, and Reporting of Emergency and Non-Routine
Events. ’

At the FMPC, it is the responsibility of the Emergency Duty
Officer or the Assistant Emergency Duty Officer to notify
WMCO’s Public Affairs office by phone call and/or facsimile
of any "reportable events" at the FMPC that might require
notification of the news media or the general public. A
copy of the AEDO Event Log is provided daily to the Public
Affairs office.

The WMCO Director of Public Affairs shall have a staff
member designated as Public Information Duty Officer 24-
hours a day to respond to plant emergencies and to notify
the public and media if the level of the emergency and/or
the public sensitivity to an incident are sufficient to
require public notification.

The Public Information Duty Officer will be available to
assist WMCO and DOE management in determining the emergency
classification level and the public sensitivity. Emergency
press releases must be authorized and approved in advance by
WMCO and DOE management. The Public - Information Duty
Officer will gather the information concerning the
emergency, prepare a news release and verify the information
for accuracy.

If time permits, the news release is reviewed by the DOE’s
Oak Ridge Operations Public Information Manager prior to
issuance. Upon approval, appropriate local news media and
selected plant neighbors and 1local governmental officials
are notified by representatives of WMCO’s Public Affairs
staff of the plant emergency situation via the news release
or press statement.

An Emergency Operations Center (EOC) has been established at

the FMPC to provide an enhanced capability for the
management of a plant emergency. Resources available in the
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EOC include maps, engineering drawings, emergency reference
materials, communications and computer equipment.

The Director of Public Affairs or his designee is an active
member of the EOC staff. Should it be activated by WMCO
management, the EOC provides word processing, facsimile,

~ telephone, electronic mail, and reproduction capabilities to

the Public Affairs Director.

The Director of Public Affairs or his designated Publlc
Information Duty Officer is also authorized to activate the
FMPC’s Joint Public Information Center (JPIC) depending ugon
the severity or potential severity of the plant emergency.

The Emergency Duty Officer, or his designee, and the
Emergency Director, or his designee, may also call for
activation of the JPIC, as provided for in the Joint Publlc
Information Center Procedure.

In the event of JPIC activation, news media would be

notified to report to the JPIC for press releases and
briefings rather than to the FMPC.
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