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SECTION E - GROUNDWATER MONITORING 25 S

Part B Permit Application
Feed Materials Production Center
Fernald, Ohio

Section E of this Resource Conservation and Recovery Act (RCRA) Part B
Permit Application provides all required information on the groundwater
monitoring program at the Feed Materials Production Center (FMPC) in
accordance with the OAC 3745-54-90 through 99 and Code of Federal
Regulations 40 CFR 270.14(c)(1) and 40 CFR 264 Subpart E. Described
herein is the interim status groundwater monitoring program and the
proposed groundwater monitoring program to be implemented at the FMPC in
order to fulfill RCRA permit status requirements for monitoring the
groundwater in the entire uppermost aquifer underlying the hazardous waste
area.

E-1 EXEMPTION FROM GROUNDWATER PROTECTION REQUIREMENTS

The FMPC is not requesting a waiver from the Subpart E groundwater
monitoring requirements because one regulated landfill unit (Waste Pit 4)
has been identified at the property. Waste Pit 4 is located near to five
other waste pits (Pits 1, 2, 3, 5, and 6) and one clear well.

E-2 INTERIM STATUS PERIOD GROUNDWATER MONITORING DATA

E-2-1 Interim Status Detection Monitoring Program

In accordance with the requirements of 40 CFR 265.90 and OAC 3745-
65-90, a Detection Monitoring Program was initiated at Waste Pit No.
4 at the FMPC in August 1985. The Detection Monitoring Program
included the quarterly monitoring for one year of wells upgradient
and downgradient of the regulated unit for general water quality,
drinking water suitability and indicator parameters specifically

REV. 0 0989 | E-1 o
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defined in 40 CFR 265.92 and OAC 3745-65-92. In addition to
satisfying regulatory requirements, the Detection Monitoring Program
was expanded to focus on a number of additional wells on and off the
FMPC site, and it included an extended list of site-specific'
parameters. The program  was expanded to address identified
environmental concerns and provide additional insight into the
potential impacts the. facility may be having on regional groundwater
quality. The additional site-specific parameters included target
organic and inorganic compounds and radicnuclides. Many of these
site specific parameters, including radionuclides are not regulated
under RCRA or Ohio Hazardous Waste Regulations.

Six rounds of groundwater sampling were completed as part df the
Detection Monitoring Program. Table E-1 lists the dates of each of
the rounds of sampling under the program. (Note: Tables and figures
are shown on the end of Section E). The Detection Monitoring Program
involved the sampling of 41 groundwater monitoring wells located on
and adjacent to the FMPC as identified in Table E-2. For
consistency, Table E-2 also provides a cross reference to well
numbering systems previously employed on the Detection Monitoring
program at the FMPC since 1985. Figure E-1 provides a map showing
the locations of wells sampled as part of this program.

The well numbering system generally describes the geologic unit being

~ monitored by each of the Detection Monitoring Program wells. A 1000
series well monitors the glacial till, while the 2000, 3000 and 4000
series wells monitor the sand and gravel aquifer. Figure E-2
presents a generalized description of the relative positions of these
monitoring wells within the geologic framework present at the FMPC.
A detailed description of the geologic and hydrogeologic conditions
present at the FMPC can be found in Section E-3.

Table E-2 and Figure E-2 present those wells selected to monitor each
of the major geologic units present at the FMPC. Six wells of the
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total 41 monitor the ti]l; while the remaining 35 monitor the sand
and gravel aquifer. As defined in Section E-3, the glacial till unit
does not represent a significant or continuous source of groundwater
and does not constitute an aquifer as defined in 40 CFR 260.10 and
OAC 3745-50-10. The glacial till unit does represent an important
geologic unit relative to the potential vertical and horizontal
movement of contaminants to the underlying aquifer. Glacial till
wells were monitored during' the Detection Monitoring Program to
support a 3-dimensional understanding of the potential movement of
contaminants and provide valuable insight into the connection of this
unit with the underlying sand and gravel aquifer.

The sand and gravel aquifer monitoring wells are completed at various
depths (i.e. 2000, 3000, and 4000 series) in order to provide
information on the potential vertical movement of target constituents
through the sand and gravel aquifer. Table E-3 provides a brief
summary of the critical construction details associated with each of
the 41 monitoring wells. Detailed 1lithologic 1logs and well
completion logs are provided in Appendix E-I, where available, for
each of the Detection Monitoring Program wells.

Representative water quality samples were withdrawn from the 41 wells
during each of the six rounds and analyzed for the parameters listed
in 40 CFR 265.92 and shown in Table E-4. A summary listing of the
analytical methods and detection 1imits employed during the Detection
Monitoring Program is provided in Table E-5.

Monitoring well 1012 was selected as the background well for
monitoring the glacial till unit. Well 1012, which is screened in
the glacial ti11 and weathered bedrock, is located hydraulically
upgradient of the FMPC Waste Storage Area and is approximately 500
feet north of the FMPC Production Area. The water level in this
upgradient well is more than 20 feet higher than the downgradient
till (1000 series) wells.

REV. 0 0989 o E-3
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A nearby water supply well, SW-2, was selected to characterize
background groundwater quality in the uppermost aquifer (sand and
gravel aquifer) beneath Waste Pit No. 4. This well, which is located
approximately one mile to the east of the site, was selected because
‘it was determined, at that time, that the water from SW-2 would be
more representative of natural water quality beneath the FMPC than
a geographically closer well.

Detection Monitoring program samples were collected and analyzed in
accordance with U.S. EPA protocols and procedures. A copy of the
FMPC RCRA Sampling and Analysis Plan For Waste Pit No. 4 is provided
~in Appendix E-I. The Sampling and Analysis Pian describes the
procedures and protocols employed for sample collection,
preservation, shipment, laboratory analysis and chain of custody for
the Detection Monitoring program.

Water level elevations were measured at most well locations during
each sampling round. At wells 4101, 4102, 4103, 3001, 3003, 3005,
SW-2, 2061 and 3062 the depth of the water could not be measured due
to presence of permanently installed pumps in the wells. Water table
elevations from the six rounds of Detection Monitoring are presented
in Appendix E-II. These water table elevations are in general
agreement with the water level contour map presented in Section B,
Figure B-7. As identified in this contour map, groundwater flow in
the uppermost aquifer (sand and gravel aquifer) in the vicinity of
Waste Pit No. 4 is to the east toward the FMPC Production area.

A complete listing of the water quality data collected during the six
rounds of Detection Monitoring at Waste Pit No. 4 is provided in
Appendix E-II. These data were progressively reported to U.S. EPA
and OEPA as it was generated. In general, the water quality data
collected under this program indicated the following:

REV. 0 0989 E-4 12
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o Water quality of the sand and gravel aquifer within the FMPC Waste
Storage Area appears to indicate degradation of water quality with
respect to sulfate and nitrates.

o Water quality in the plant production wells appears to have
remained constant throughout the program and apparently unaffected
by Waste Pit No. 4 operation.

o The quality of the sand and gravel équifer east of the FMPC
remained relatively constant and apparently unaffected throughout
the program.

0 No pesticides/herbicides were detected in any of the wells within
the program. ‘

o No significant or prevalent concentrations of organic compounds
were detected during the program. Concentrations of select
organic compounds ranging from less than 1 part(s) per billion
(ppb) to approximately 30 ppb were identified randomly during the
program. The origin of these organic compounds could not be
specifically traced to any individual unit.

The detailed findings and conclusions of the FMPC RCRA Detection
Monitoring Program can be -found in the reports generated by the FMPC
for each of the six rounds of sampling. These groundwater monitoring
reports, which are listed in Appendix E-III, have been previously
transmitted to U.S. EPA and OEPA. |

A statistical amalysis was completed following Round 5 on the
groundwater indicator parameters comparing upgradient and
downgradient monitoring wells at Waste Pit No. 4. These analyses were
done in accordance with procedures defined within Appendix IV of 40
CFR 264, the Technical Enforcement Guidance Document, and as required
by 40 CFR 265.93 and OAC 3745-65-93. Consistent with these
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requirements, the Cochran’s Approximation to the Behrens-Fisher
r;Student’s‘T-Test was employed to compare background and downgradient
%;émonitoring data for select Detection Program wells. Statistical
ixanalysis was completed comparing background till well 1012 to
downgradient wells 1019, 1021 and 1022. Similarly, statistical
analysis was completed comparing background well SW-2 to downgradient
wells 2019, 3019, 2021, and 2022. These downgradient wells were
selected for comparison because of their close proximity to Waste Pit
No. 4.

The results of the statistical analysis completed on the first four
rounds of RCRA Detection Monitoring appear in Appendix E-II. In
general, the statistical evaluation indicated the following for the
glacial till unit:

o There was no indication of a statistically significant increase
in Total Organic Halogen (TOX) between the upgradient and
downgradient well locations.

o Total Organic Carbon (TOC) concentrations significantly increased
in all downgradient we]]sf

o In all downgradient wells pH significantly decreased in comparison
to the upgradient well.

o Specific conductance significantly increased in two of the three
downgradient wells (Wells 1019 and 1022) as compared to the
upgradient well.

The statistical evaluation of the data collected from the background
and downgradient wells in the sand and gravel aquifer indicated the
following:

REV. 0 0989 E-6
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o There was no statistically significant change in TOC or TOX in the
downgradient wells as compared to the background well.

o Specific conductance significantly increased in all downgradient
wells as compared to the background well.

o PH significantly decreased in one downgradlent well (Well 3019)
as compared to the background well.

In summéry, the comparisons completed on the five rounds of Detection
Monitoring indicated that statistically significant changes in two
of four indicator parameters had occurred in the uppermost aquifer
in the vicinity of Waste Pit No. 4. Required confirmatory sampling
~was conducted as Round 6 of Detection Monitoring in December, 1987.
Round 6 data showed similar trends to Round 5 data.

E-2-2 Assessment Monitoring

In accordance with OAC 3745-65-93 and 40 CFR 265.93, the U.S. EPA and
the OEPA were notified on November 13, 1987 that Waste Pit No. 4 may
be affecting groundwater quality. This notification was based upon
the statistical comparisons completed as part of the Interim Status
Detection Monitoring Program implemented in the vicinity of Waste Pit
No. 4. On November 25, 1987 a RCRA Groundwater Quality Assessment
Program Plan (GQAPP) for Waste Pit No. 4 was submitted to U.S. EPA
and OEPA. A copy of the November 25, 1987 Groundwater Quality
Assessment Prégram Plan and the notification letter are provided in
Appendix E-III.

A Groundwater Quality Assessment Program Outline was prepared in
August, 1986 in response to Item A.7 of the RCRA section of the
Federal Facilities Compliance Agreement (FFCA). This outline was
prepared in conformance with 40 CFR 265.93 (a) and OAC 3745-65-93 (a)
and was revised in January 1987 to refiect comments by U.S. EPA and
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OEPA on the original submittal. A copy of the revised outline is
provided in Appendix E-III. As defined in the outline and applicable
sections of the Ohio Administrative Code and RCRA, the objectives of
the Groundwater Quality Assessment Program are to determine:

(a) Whether hazardous waste or hazardous waste constituents have
entered the groundwater;

(b) The rate and extent of migration of the hazardous waste or
hazardous waste constituents in the groundwater; and

(c) The concentrations of the hazardous waste and hazardous waste
constituents in the groundwater.

To fulfill these objectives, as stated in the November 25, 1987
GQAPP, the initial phases of the Assessment Program could be most
efficiently accomplished as part of the on-going site-wide Remedial
Investigation/Feasibility Study (RI/FS) at the FMPC. The
consolidation of the RCRA and CERCLA groundwater programs was
proposed because of the similarity of objectives between the
Assessment Program and the RI/FS.

In excess of 100 additional groundwater monitoring wells were
installed at the FMPC to support the Assessment Monitoring and RI/FS
programs. These wells were installed consistent with the guidance
provided by the RCRA Technical Enforcement Guidance Document and in
strict accordance with the procedures defined in the FMPC RI/FS
Quality Assurance Program Plan (QAPP). A specific reference for the
FMPC RI/FS QAPP can be found in Appendix E-III.

The assessment groundwater sampling program, as defined in the
November 25, 1987 GWQAPP, included the 100 newly installed wells in
addition to 106 existing onsite and offsite wells. Assessment
Program.sampling was initiated in May 1988. Each well was sampled

REV. 0 0989 | E-8
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Program sampling was initiated in May 1988. Each well was sampled
quarterly for one year in order to assess any seasonal fluctuations
in groundwater flow and quality. The fourth round of groundwater
sampling was completed in February 1989. The dates of each of the
Assessment Program sampling rounds are listed in Table E-6.

A1l groundwater quality samples collected during the first four
rounds of Assessment Monitoring were analyzed for a full suite of
general water quality parameters. It should be noted that
radiological parameters monitored during the first four rounds of the
Assessment program are specific to the FMPC RI/FS and are not part
of the RCRA groundwater program.

RCRA parameters were included in the FMPC RI/FS parameters for Round
1 sampling of 31 wells. These parameters included the Hazardous
Substance List (HSL), including inorganics, semi-volatile and
volatile organics, and pesticides/PCBs. On the basis of the results
of a parallel investigation in the FMPC Waste Storage Area
(Characterization Investigation Study), the HSL was extended, for
purposes of the Assessment Monitoring program, to include organo-
phosphorus pesticides. Selected wells in the Waste Storage Area were
also sampled for dioxins once during Round 1.

Water level measurements were collected monthly from all wells. A
water table map completed following the fourth round of Assessment
Monitoring is provided in Section B, Figure B-7. Water level data
collected to date as part of the Assessment Program is provided in
Appendix E-11.

In order to provide additional insight into the direction and rate
of groundwater, a three dimensional groundwater flow and solute
transport model is being utilized to support the RI/FS and Assessment
Monitoring program.

REV. 0 0989 E-9
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Technical review comments were received from U.S. EPA and OEPA on the
November 25, 1987 GQAPP on February 3, 1989. In reéponse to these
review comments and to the progressive activities and findings under
the Assessment Program, a revised GQAPP was submitted to U.S. EPA and
OEPA on March 23, 1989. A copy of the Groundwater Quality Assessment
Program Plan, Revision 1 is provided in Appendix E-III.

The revised GQAPP provides a brief summary of the results of the

~ first two rounds of sampling under the Assessment Program and
presents a framework for continuing assessment monitoring following
the completion of the fourth round groundwater sampling. On the
basis of a detailed evaluation of the available water quality and
fiow information, the revised GQAPP identifies 43 specific wells for
continuation of the RCRA Groundwater Quality Assessment Program,
following the fourth round of Assessment sampling. These wells,
which are listed in Table E-7, are proposed to be sampled quarterly
until final closure of Waste Pit No.4 or until Permitted Status
groundwater monitoring (Detection or Compliance Monitoring) is
initiated.

Figures E-3 to E-6 indicate the locations of the 43 wells selected
as part of the ongoing Groundwater Quality Assessment Program at the

FMPC. The rationale for selection of these wells is discussed in the =

revised GQAPP, as provided in Appendix E-III. Well completion logs
and boring Togs for each of the 43 selected wells are provided in
Appendix E-I, where available. Critical construction details of the
43 wells are listed in Table E-8.

Monitoring wells 1024, 1052, 2066, 3066, 2043, and 3043 were
installed to serve as background wells for the Assessment Monitoring
Program. Monitoring well 1012, which was employed as the background
glacial till well for the Detection Monitoring Program, was not used
during the Assessment Program because the location of the screened
interval within the geologic unit would not likely yield water

REV. 0 0989 E-10
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_ quality samples representative of groundwater in the vicinity of the
- - regulated unit. Wells 1024 and 1052, which were installed to service
_};és'the background glacial till wells, were located based upon water
‘i<level and geologic information obtained during the Detection
Monitoring Program.

Local supply well SW-2, which was employed as the background sand
and gravel aquifer well for the Detection Monitoring Program, was not
employed during the Assessment Monitoring Program as a result of
additional insight gained during the Detection Program and other
related groundwater investigations on the hydrogeologic conditions
present in the vicinity of the FMPC. As a result of concern as to
the influence of recharge from the Great Miami River on the water
quality in SW-2 and the inability to withdraw samples representative
of the conditions present in the vicinity of the regulated unit, two
clusters of wells (2043, 3043 and 2066, 3066) were installed
hydraulically upgradient of the Waste Storage Area at the FMPC.

Based upon a review of the available characterization data from Waste
Pit No. 4 and the results of the Detection Monitoring and RI/FS
groundwater sampling programs, select parameters were identified for
analysis from samples collected from the 43 target Assessment program
wells. These analytical parameters are identified in Table E-9. The
rationale for the selection of the identified parameters is provided
in the revised GQAPP. '

Sampling and analytical procedures for the Assessment program are
consistent with U.S. EPA and OEPA approved procedures. A summary of
these procedures can be found in the revised GQAPP, as provided in
Appendix E-III. Additionally, water table elevations are collected
from each of the 43 Assessment program wells during each quarterly
sampling. ' ‘
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A summary of the analytical results collected during the first four
rounds of the Assessment groundwater program for the identified 43
monitoring wells is provided in Appendix E-II. These results are

considered preliminary as the final data validation process is

ongoing. Statistical analysis of the collected groundwater data is
currgnt]y underway.

The fifth round of Assessment monitoring (initial round following
completion of the four rounds of Assessment - RI/FS sampling) was
completed in June 1989. This sampling round was focused specifically
upon the completion of sémpling and analysis on the 43 targeted
Assessment Program wells. Analytical results from the fifth round
are expected in September 1989. The sixth round of sampling under
the Assessment program is scheduled for August-September 1989
timeframe. ‘ '

As previously stated, the statistical analysis of the data collected
to date for the Assessment program is ongoing. Following completion
of this analysis and subsequent ané]ysis of the fifth round of
sampling, an evaluation will be performed to determine whether
sufficient data are available to complete the determinations required
under 40 CFR 265.93 (a) and OAC 3745-65-93 (A). If data gaps are
identified, necessary modifications will be made to the ongoing
Assessment program sampling to satisfy these deficiencies. If the
necessary determinations can be completed, a summary report will be

prepared and submitted to the U.S. EPA and the OEPA as required in

40 CFR 265.93 (d) 5 and OAC 3745-65-93 (D) S.

The FMPC is scheduled to perfdrm Appéndix»IX sampling during Round
6 of Assessment Monitoring on wells 1052, 1025, 1079, 1080, 1082,

1031, 2043, 3043, 2019, 3019, 2027, 2084, 3084, 2037, and 3037. The

results of the Appendix IX analysis will be reported after final
validation of the raw analytical data.
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E-3 AQUIFER IDENTIFICATION

E-3-1 Geologic and Hydrogeologic Setting

The FMPC is located within a two-to-three-mile wide valley, entitled
the New Haven Trough, which has formed as a result of Pleistocene
glaciation and, subsequently, filled with glacial outwash materials
and till. Figure E-7 shows the approximate location of the New Haven
Trough with respect to the FMPC. Figure E-8 provides a schematic
geologic cross section of the New Haven Trough. The geological
history of the FMPC area is briefly summarized below:

(o]

REV. 0

In Late Ordovician time (approximately 450 million years ago)
sediments which would become a predominantly flat-lying shale
with thin interbedded 1imestone were deposited in a shallow sea.
This shale (a part of the Cincinnatian Series) is the relatively
impermeable bedrock which now underlies the FMPC site area.

Sometime prior to, or perhaps during Pleistocene glaciation, a
large watercourse (larger than the present-day Great Miami River)
cut its channel into this shale bedrock to a level of more than
200 feet below that of the present-day Great Miami River. This
approximately two-mile wide channel (called the New Haven Trough)
may be an abandoned course of the ancestral Ohio River.

During subsequent Pleistocene glacial advances and retreats across
the site (I11inoisan--approximately 30,000 years to 40,000 years
ago and Wisconsian--approximately 10,000 years ago) the New Haven
Trough was filled with about 200 feet of glacial sediments. These
sediments were deposited by water running from the margins of the
glaciers and consisted mainly of well sorted sand and gravel.
Deposited on top of these sediments was a blanket of clay-rich

relatively impermeable glacial till from a more recent glacial
event.
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o Erosion by the Great Miami River and its tributaries then removed
significant portions of the glacial till and left terrace remnants
which stand topographically higher than surrounding bottom lands.
The FMPC site lies on top of one of these terrace remnants.

Bedrock underlying the FMPC is comprised of flat lying olive gray
shale with thin interbedded 1imestone. This shale forms the floor
and valley of the New Haven Trough and is generally between 60 to
more than 200 feet below the land surface in the vicinity of the
FMPC. Elevation of the bedrock surface varies from 327 feet south-
of the Production Area to 400 feet just north of the FMPC
(GeoTrans, 1985).

Unconformably overlying the shale bedrock is a sequence of sand
and gravel glacial outwash material up to 200 feet thick.
Underneath parts of the FMPC, these gravels are separated by a 10
to 20 feet thick greenish-black silty clay ("blue-clay") at a
depth of about 100 to 125 feet below the surface (Spieker, 1968;
GeoTrans, 1985). This clay layer, which appears to be
discontinuous, is located in the vicinity of the Waste Storage
Area and production wells. Progressive data collected under the
ongoing sitewide Remedial Investigation/Feasibility Study (RI/FS)
suggests that this clay layer extends from east of Paddy’s Run to
the center of the FMPC Production Areas. The clay layer does not
appear to the east or south of the Production Area. Planned RI/FS
drilling activities in the Production area will provide clearer
definition of this layer.

Near the surface of the FMPC, overlying the outwash méteria]s is
a dense, silty clay, glacial till that varies in composition
vertically and laterally. The silty clay till contains lenses of
poorly sorted fine- to medium-grained sand and gravél, silty sand
and silt with layers of silty clay to the west and south of the
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FMPC. The till varies in thickness from 20 to 50 feet having an
average base of approximately 540 feet above MSL (Dames & Moore,
1985; GeoTrans, 1985; Spieker, 1968).

To the weﬁt and south of the site, the silty clay till laterally
grades into a sequence of silty sand and silt with some layers of
silty clay. The silty clay till remains continuous to the north
and east of the site and diréct]y overlies the bedrock in these
areas. In the lower reach of Paddy’s Run and the Storm Sewer
Outfall Ditch, the silty clay till has been eroded away and the
underlying sand and gravel are exposed.

E-3-2 Hydrology

The FMPC is located within the Great Miami River Basin drainage above
the river’s present day flood plain. Natural drainage from the FMPC
to the Great Miami River is primarily from Paddy’s Run and trends
eastward. Paddy’s Run is a stream originating north of the plant and
draining southward along the west side of the Waste Storage Area
(Figure E-9) which loses flow to the ground water near Willey Road.
Paddy’s Run is an ungaged stream that flows primarily between January
and May with an estimated discharge ranging between 0.2 and 4.0 cubic
feet per second (cfs) (Dames & Moore, 1985).

Surface water drainage from the FMPC facility is channeled through
the Storm Sewer Outfall Ditch which flows south of the Production
Area and eventually drains into Paddy’s Run at the facility’s
southwest corner. Surface runoff from the Waste Storage Area and fly
ash piles flows generally westward either directly toward Paddy’s Run
or some of its numerous tributaries.
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{iégegional hydrogeologic environments of the buried channel aquifer
“f%ih#e been investigated and reported extensively by the USGS. Spieker
’(1968a) has classified and mapped five major hydrogeologic
environments in the Great Miami River Valley. A hydrogeologic
environment describes a portion of an aquifer possessing hydrologic
and geologic properties that differ from the properties of aquifers
in adjacent areas. Of the five hydrogeologic environments in the
Great Miami River Valley, four are relevant to a description of
. hydrogeologic conditions in the vicinity of the FMPC facility (Figure
E-10). Using the notation of Spieker (1968a),'these environments
are:

° Type I: Sand and Gravel Aquifer. No continuous clay layers are
present. Potential for induced stream infiltration exists. The
Type 1 aquifer environment is further divided into a Type I-A-1
aquifer which is 150 to 200 feet or more thick and a Type I-A-2
aquifer which is less than 150 feet thick.

° Type II: Sand and Gravel Aquifer. Types II-A-1, II-A-2, II-B-1,
and II-B-2 have been described; however, only Type II1-A-2 has been
determined to exist in the study area. This environment is less
than 150 feet thick and recharge by induced stream infiltration
does not occur.

-® Type III: Sand and Gravel Aquifer Overlain by Clay. The
potential for induced stream infiltration does not exist. The
transmissivity and storage properties are highly variable.

° Type V: Shale and Limestone Bedrock Overlain by Ti1l. Relatively
impermeable shale and 1imestone bedrock. Small water supplies are
available. '
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Type I aquifer environment is found along the floodplain of the Great

Miami River to the south and east of the FMPC facility. The

lithology of the aquifer consists principally of sand and'graVel.

Scattered lenses of clay or fine-grained material may exist anywhere -

in the environment; however, these lenses are not of sufficient
thickness or areal extent to act as semiconfining layers or otherwise
affect groundwater movement . The Type I aquifer may be classed as
unconfined with a storage coefficient in the range of 0.2 to 0.25.

The TypeVII aquifer environment is characterized by 150 to 200 or
more feet of sands and graVe]s with no interstratified clay layers
present between soil strata over extensive areas. Recharge by
induced stream infiltration does not occur. The coefficient of
storage is about 0.2. Large groundwater supplies are not generally
available from the Type II-A-2 aquifer because of its limited areal
extent and proximity to bedrock valley walls.

The Type III aquifer environment is characterized by 50 feet or more
of clayey till overlying the main buried channel aquifer. In the
region of the FMPC, the buried channel aquifer is divided into an
upper and lower part by a semipervious clay layer approximately 10
to 20 feet thick occurring approximately 140 feet below 1and surface.
Hence, the Tlower aquifer is classed as a semiconfined or leaky

confined aquifer. Spieker and Norris (1962) have estimated a

coefficient of storage of 0.001 for the lower sand and gravel

-aquifer.

The Type V hydrogeologic environment includes all of the area outside

of the buried channel. These areas are uplands which consist of

shale with interbedded 1imestone bedrock overiain by 50 feet or less
of clay-rich till. Large quantities of groundwater are not generally
transported through this material. Well yields vary widely,
generally ranging from zero to ten gallons per minute. Sand and
gravel lenses, however, are erratically distributed throughout this
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material and, in some cases, wells completed in these units may yield
up to 50 gallons per minute.

The buried channel aquifer includes numerous interbedded clay or
fine-grained lenses. These lenses result in very large variations
of aquifer properties on a localized scale. The aquifer may be
regafded, however, as homogeneous since the hydrogeologic properties
of interest occur on a much larger scale than these local variations.
On the scale appropriate for characterizing groundwater movement in
the vicinity of the FMPC, aquifer properties have been previously
established by aquifer pumping tests (Spieker, 1968a; Spieker and
Norris, 1962; Dove, 1961).

Transmissivity values within the Type I-A-1 aquifer have been
reported in the range of 300,000 to 500,000 gallons per day per foot
(Spieker, 1968a). Based on an average saturated thickness of 150
feet, the range of horizontal hydraulic conductivity is approximately
270 to 450 feet per day. The Type I-A-2 aquifer would be expected
to have similar hydraulic conductivity.

From an aquifer test, Spieker and Norris (1962) estimated the
transmissivity of the lower sand and gravel aquifer below the FMPC
to be about 140,000 gallons per day per foot. Using a thickness of
70 feet, the estimated horizontal hydraulic conductivity of the lower
sand and gravel aquifer is approximately 270 feet per day.

Average annui] precipitation at the FMPC for the years 1941 through
1970 was approximately 39 inches (NLO, 1977). Of the total annual
precipitation, approximately 57 percent occurs during the spfing and
summer months. Most precipitation is lost through evapotranspiration
during the summer. The remainder is lost through surface runoff or
infiltrates to the groundwater.
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Groundwater recharge is low in summer months when evapotranspiration
is high. Freezing of the ground also lowers recharge during a
portion of the winter. For these reasons, most groundwater recharge
generally occurs during the months of October, November, March, and
April. Average'annual recharge has been reported by various authors
in the range of 6 inches per year to as high as 21 inches per year
for areas not overlain by clay. Average annual recharge within the
Type I and Type III hydrogeologic environments has been estimated to
be 15 and 6 inches per year, respectively (GeoTrans, 1985; Spieker,

(41

1968a and 1968b). Groundwater recharge by induced infiltration is -

significant along the Great Miami River near the Cincinnati and
Southwestern Ohio Water Company (SOWC) well fields. Dove (1961)
estimated the average rate of infiltration along the Great Miami
River near the SOWC well field to be 240,000 gallons per day per acre
of stream bottom.

E-3-4 Groundwater Flow

Groundwater flow in the buried channel aquifer near the FMPC has been
described by various authors. Spieker and Norris (1962) constructed
a groundwater level elevation contour map using data from 48 wells.
They determined that a groundwater divide existed along the eastern
boundary of the FMPC. From their analyses, they concluded that
groundwater west of the divide moves from northwest of the facility
near Shandon southeastward through the FMPC towards the Great Miami
River between New Baltimore and Paddy’s Run. These authors did not
feel that pumping on-site production wells influenced regional
groundwater movement.

Sedam (1985) completed a well inventory and water level measurement
survey in August 1982. From these measurements, he constructed a
water table map of the area surrounding the FMPC. He also showed the
north-south groundwater divide along the eastern boundary of the FMPC
and concluded that groundwater moves from north to south across the
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facility and discharges to the Great Miami River between the New
Baltimore and Paddy’s Run. Sedam shows a cone of depression in the
groundwater table caused from pumping the plant wells. This pumping

cone, as described, would capture a portion of the flow moving across
the FMPC.

Dames and Moore (1985) produced a groundwater contour'map within the
FMPC which shows west to east .groundwater movement which is
influenced by the production wells at the plant. For their off-site
groundwater quality impact assessment, however, they used Sedam’s
(1985) evaluation of groundwater flow.

GeoTrans (1985) questioned the USGS groundwater divide location
stating that water level elevations were determined by using surface
elevations from topographic maps and not determined by an actual
ground truth elevation survey and also that more wells were needed
along the eastern site boundary. Through a groundwater modeling
study of the buried channel aquifer near the FMPC, GeoTrans concluded
that:

° A groundwater divide exists which trends from southeast to
northwest across the south-central portion of the facility;

° Water in the buried channel aquifer near the waste pits  will
travel east towards the Great Miami River; and

° Water south of the waste pits will travel south and .
southeasterly towards the Great Miami River.

Progressive data collection and modeling runs under the FMPC RI/FS
generally support the conclusions reached by GeoTrans in their 1985
investigation of regional groundwater in the vicinity of the
facility. Efforts continue under the RI/FS to refine the current
understanding of the relative location of the groundwater divide and
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its impact on local groundwater flow and quality. A generalized

. groundwater flow map compiled using available RI/FS data appears as .

?§F~igure E-11.

~ -

E-3-5 §urfasg_!a1gLLﬁrgungualgr;lnzgraslign

The main surface water drainage channel for the western portion of
the site is Paddy’s Run, a stream with losing and gaining reaches,
which empties into the Great Miami River (Figure E-9). In addition
to drainage to Paddy’s Run, a portion of the runoff from the
Production Area has been collected and allowed to discharge to the
Storm Sewer Qutflow Ditch (SSOD). The SSOD is a natural gqully that
is channelled through the southcentral to southwest portion of the
site. The SSOD empties into Paddy’s Run near Willey Road at the
southwestern corner of the FMPC. Additionally, the surface waters
infiltrate into the sandy soils and probably recharge the local sand
and gravel groundwater system.

North of Willey Road, water in Paddy’s Run is elevated above the
regional water table (GeoTrans, 1985). Somewhere between Willey and
New Haven roads, water in Paddy’s Run lies below the water table and
groundwater discharges to Paddy’s Run. The exact location where.
Paddy’s Run lies below the water table is seasonal. The location is
probably farther south during months when groundwater levels are
lowest (GeoTrans, 1985). |

E-3-6 Groundwater Usgge

_ Groundwater is a major source of water supply in the area. Major

groundwater users have been identified in the study area. The
estimated total pumping from these well fields averages more than 37
million gallons per day. Additionally, there are many other smaller
industrial, commercial, agricultural, and private groundwater users
in the area. On the basis of the region’s social and economic
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dependence on regional groundwater, the Great Miami Buried Valley
Aquifer has been designated a Sole Source Aquifer under the
provisions of Section 1424(e) of the Safe Drinking Water Act of 1974
(53 FR 25670).

E-3-7 Uppermost Aquifer

In accordance with 40 CFR 265.90(a) and OAC 3745-65-90(A), a facility
must maintain a groundwater monitoring program capable of determining
the impact of a facility on the quality of groundwater in the
uppermost aquifer underlying the facility. An aquifer, as defined
in 40 CFR 260.10 and OAC 3745-50-10, is a geologic formation, group
of formations, or part of a formation capable of yielding significant
quantities of water to wells or springs. In accordance with this
definition, the sand and gravel aquifer underlying the FMPC is
considered the uppermost aquifer and specifically subject'to the
monitoring'provisions within RCRA and the OAC. This designation is
supported by the following:

° Significant perched water zones have not been identified in the

FMPC Waste Storage area at elevations at or below the bottom

elevation of the regulated_faci]ity (~ 560 ft. MSL).

° Perched water zones that have been encountered in the FMPC Waste
Storage Area appear to be fairly discontinuous yielding Timited
quantities of water. The discontinuity of the water bearing
lenses in the till is supported by the inconsistent occurrence
of water in the till wells in the vicinity of Waste Pit No. 4.

Local residential and commercial wells in the vicinity of the FMPC
are principally located in the sand and gravel aquifer as a result
of poor yields in the glacial till unit.
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While the glacial till unit at the FMPC does not represent a
continuous flow system, it is an important unit for developing a 3-
dimensional understanding of the hydrogeology of the FMPC Waste
Storage Aréa. The glacial till represents an early detection system
capable of providing valuable insight into potential future impacts
on the sand and gravel aquifer. For this reason significant focus
was épp]ied during thg Detection, Asseéssment and RI/FS programs to
monitor this important geologic unit.
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E-4 CONTAMINANT PLUME DESCRIPTION

As stated in Section E-2, Interim Status Period Assessment Monitoring
Program, final validation and statistical analysis of the four rounds of
Assessment Program sampling is currently underway. Round 5 of Assessment
Monitoring was completed in June, 1989 with samples currently undergoing
analyses. Following completion of statistical analyses of the five rounds
of Assessment Monitoring, the FMPC will assess the adequacy of the
available data to complete the determination of whether hazardous waste
or hazardous waste constituents have entered the uppermost aquifer in the
vicinity of Waste Pit No. 4. If additional data deficiencies are
identified, the necessary modifications will be made to the ongoing
Assessment Monitoring Program. If the necesséry determinations can be
completed, a written report will be prepared summarizing the findings and
submitted to OEPA, as required in OAC 3745-65-93 (D) 5 and 40 CFR 265.93
(d) 5. Concentrations of methylene chloride (1-22 ppb), toluene (5-10
ppb), acetone(13-37 ppb) and carbon disulfide (1-8 ppb) have been
inconsistently detected in scattered wells in the sand and gravel aquifer
in the Waste Storage Area. As stated above, sufficient data are presently
not available to determine statistical significance of these constitute
readings.

As required under 40 CFR 270.14 (c) 4, the FMPC is completing Appendix IX
sampling in 16 wells upgradient and downgradient of the Waste Storage Area
as part of Round 6 of the Assessment Program monitoring. This sampling
is being performed to establish the presence or absence of these
constituents in the uppermost aquifer underlying the Waste Storage Area.
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E-5 DETECTION MONITORING PROGRAM

Cuﬁféntly, the facility is continuing with the Assessment Monitoring
Program in accordance with the Groundwater Quality Assessment Program Plan
(GQAPP) Revision 1, that was submitted to the OEPA and the U.S. EPA on
March 23, 1989.

The fifth round of sampling under the GQAPP was completed in June 1989.
The sixth round of sampling is scheduled to be conducted during August and
September 1989. The analytical results of both rounds of sampling will
be prepared and submitted to the OEPA once they are received and reviewed
by the facility in accordance with the GQAPP.

The Detection Monitoring Program is herein outlined so that it can be

imp]emented'under the facility’s permitted status if Assessment Monitoring‘

Program data indicate that hazardous constituents have not entered the

. uppermost aquifer downgradient of the regulated facility.

Data and information gathered to support the Detection Monitoring Program
outline was, in part, compiled as part of the RI/FS program presently
being conducted at the facility concurrently with the RCRA program be1ng
conducted for Waste Pit 4.

E-5(a) Constituents to be Monitored

The groundwater upgradient and downgradient of the waste storage area

will be monitored for hazardous waste and hazardous waste
constituents that are specific to the FMPC regulated unit. As
required by 40 CFR 264.98 the constituents to be monitored at the
point of compliance include indicator parameters, waste constituents
or reaction products which provide a reliable indication of the
- presence of hazardous constituents in the groundwater. Selection of
these constituents is based on groundwater sampling data obtained
from interim status detection and assessment monitoring and 40 CFR

REV. 0 0989 E-26 34
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261 Appendix VIII sampling conducted on Waste Pit No. 4 as part. of
the Characterization Investigation Study. Table E-10 provides the
complete list of hazardous constituents and groundwater indicator
parameters to be monitored at the point of compliance as part of the
Detection Monitoring Program.

The FMPC is scheduled to perform 40 CFR 264 Appendix IX sampling on
compliance well numbers 2043, 3043, 2019, 3019 and 2027 in the Waste
Storage Area during the sixth round of Assessment Monitoring in the
month of August 1989. As part of the ongoing assessment monitoring
program, 40 CFR 264 Appendix IX sampling will also be done on till
wells 1052, 1025, 1079, 1074, 1080, 1082 and 1031, and sand and

gravel wells 2084, 3084, 2037 and 3037. This sampling will be '

conducted .at wells located both upgradient and downgradient of the
Waste Storage Area. The analytical results will be reported after
receipt of validated data by this facility. Table £E-10 may be amended
following receipt of this Appendix IX analytical data.

E-5a(l) Hazardous Waste Characterization

A wide variety of chemical and metallurgical processes are
employed at the FMPC facility to produce the finished
products. These manufacturing processes have historically
generated a large quantity of derived waste materials. These
waste materials were principally neutralized, low-level
radioactive byproduct and off-specification materials. These
materials were transferred, from start up of the facility in
1952 until 1986, to the FMPC Waste Storage Area. The Waste
Storage Area, as shown in Figure E-12 and Section B, Figure
B-2, is comprised of six waste storage pits and other
miscellaneous waste management facilities. Waste Pit No. 4,
the facility regulated under RCRA, is located immediately
adjacent to the other waste management units in the FMPC
Waste Storage Area.
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Waste Pit No. 4 was constructed in 1960 and utilized until
May, 1986. The pit was constructed by excavating into the
underlying clay till. A layer of clay was placed on the
sides and bottom of the facility to serve as a liner. Waste ,
Pit No. 4 primarily received process residues (i.e. magnesium
fluoride slag, off-specification compounds, etc.), filter
pressed sump sludges, neutralized raffinate sludges,
graphite, noncombustible trash (i.e. construction rubble),
and asbestos. From May 1981 to April 1983, Pit No. 4
received 23,500 pounds of barium chloride.

In February 1986 the FMPC, as part of the RI/FS, initiated
a comprehensive investigation of the Waste Storage Area.
This investigation, entitled the Characterization
Investigation Study (CIS), was initiated to satisfy the data
needs of a CERCLA action in the Waste Storage Area. The
results of this investigation have been integrated into the
ongoing sitewide RI/FS at the FMPC. References for the
procedures and findings of the CIS can be found in Appendix
E-III.

Sampling and analysis under the CIS was conducted in strict
accordance with EPA SW-846 protocols. Representative samples
were collected from four full depth boreholes in Waste Pit
No. 4. Also, one sample of run-on water was collected from
Pit No. 4 for analysis. - The boreholes were completed using
a 3 inch diameter hollow stem auger. Samples were obtained
using a 24-inch drive split spoon sampler in accordance with
ASTM D1586-84. A1l boring locations were sampled
continuously with discrete samples collected at 2 foot

intervals. Sampling continued until reaching a depth at

which the on-site geologist identified the waste/clay liner
interface. With the exception of the samples designated for
volatile organic analysis, all samples were composited from
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given borehole prior to analysis. Strict sample preparation,
labeling, packaging and chain of custody procedures were
employed throughout the program.

A11 Pit No.4 samples were analyzed for the full Appendix VIII
parameters following Contracts Laboratory Program (CLP)
protocols. In addition, collected samples were analyzed for
the characteristics of a hazardous waste (i.e. ignitability,
etc.).

A summary of the inorganic and organic compounds from
Appendix VIII that were identified in each borehole sample
is presented in Appendix E-II. Also provided is analytical
results of the metals detected in the EP Toxicity leachate
from the borehole samples.

In summary, the analytical results of the samples collected
from Pit No. 4 indicated that all samples were within the
established 1limits for corrosivity, ignitability, and
reactivity. The concentrations of the primary RCRA metals
in the EP Toxicity leachate on all of the borehole samples
were less than the maximum allowable concentration under 40
CFR 261.

Appendix VIII analyses indicated that the pit contained high
concentrations of aluminum, calcium, iron, and magnesium.
Fluoride was found in large concentrations in all borehole
samples ranging from 47,812 to 124,567 ppm. Barium was
detected in all the borehole samples ranging from 444 to
6,668 ppm. Barium was not, however, found in a leachable
form (exceeding EP Toxicity Limit) in any of the borehole
samples.
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PCB’s were detected in all the borehole samples at
concentrations ranging from 99 to 1,034  ppb.
Organophosphdrus pesticides, including ethyl parathion and
methyl parathion, were detected at  concentrations ranging
from 82 to 2,100 ppb. Tetrachloroethane was detected in one
borehole sample at a concentration of 30,000 ppb.
Semivolatile compounds were detected in two of the samples
at concentrations up to 2,000 ppb.

On the basis of a review of the analytical results of the
CIS and knowledge of the generating processes of the wastes
placed at Pit No. 4, the primary RCRA constituent of concern
in the uppermost aquifer relative to the regulated unit is
tetrachloroethane. Concentrations of tetrachloroethane above
12 ppb have not been detected in the uppermost aquﬁfer
underlying the regulated unit. '

E-5a(2) Behavior of-Congtituents

Each of the hazardous waste constituents identified on Table
E-10 have specific solubilities, vapor pfessures, specific
gravities, and half lives in groundwater which affect, to a
degree, their individual mobility, stability, and persistence
in the environment. Specific values for each of these
physical properties can be found in U.S. EPA 540/1-86/060,
Superfund Public Health Evaluation Manual, October, 1986.
In general, of key concern to the Detection Monitoring
Program are the 1listed volatile organic compounds (
Tetrachloroethane, Methylene Chloride, Dichloroethane,
Acetone, Tricholorethane and Toluene). Each of these
compounds are soluble, to some degree, in groundwater, are
relatively stable and are extremely persistent in the
environment. Each of these compounds can be expected to be
attenuated to some degree on the silts and clays in the
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. --,.glacial till and on the fines in the unsaturated zone.

E-5a(3)  Detectability

Each of the indicator parameters and hazardous constituents
have specific analytical methods and associated detection
limits. A complete listing of these methods and detection
limits can be found in U.S. EPA SW-846 3rd Edition.
Detection limits as identified in Table 2-15 of SW-846 for
each of the listed constituents is provided in Table E-11.

E-5b Groundwater Monitoring Proqram

The groundwater monitoring system that is to be used during the
Detection Monitoring Program is discussed in detail in the following
subsections. The detection monitoring system comprises upgradient
and background wells and downgradient wells that are located at the
point of compliance to allow detection of hazardous constituents that
may migrate from the regulated unit into the uppermost aquifer. The
poiht of compliance is defined here as the vertical plane located at
the downgradient 1imits of the regulated unit and positioned in the
uppermost aquifer underlying that regulated unit. (See Section B,
Figure B-7). The sand and gravel aquifer, as described in Section
E-3.7, underlying the regulated unit.

Monitoring wells screened in the sand and gravel are monitored as
part of the Compliance Monitoring Program. These wells are 2000,

. 3000, and 4000 series wells, which are screened at increasingly

deeper collection points in the sand and gravel aquifer.

- Hydrogeologic data on the sand and gravel aquifer is discussed in

Section E-3.

E-5b(1) Description of Wells
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Table E-12 provides a list of the monitoring wells in the
detection monitoring network. The monitoring system includes
background wells and downgradient wells located at the point
of comp1iance. At the FMPC, the Detection Monitoring Program
study area is defined to be the area cdmprising the six waste
pits and the clearwell, designated the Waste Pit Area. The
Waste Pit Area was selected as the study area for detection
monitoring due to the inability to.hydraulically separate the
individual waste pits from each other for purposes of
groundwater monitoring.

A total of nine wells installed within the sand and gravel

aquifer comprise the detection well monitoring program in the
uppermost aquifer underlying the Waste Pit Area. Four of

. these wells (2043, 2066, 3043 and 3066) are located

REV. 0 0989

hydraulically upgradient of the Waste Pit Area and serve as
the background monitoring wells. The downgradient wells
installed at the point of compliance are 3001, 4001, 2019,
3019, and 2027.

Well clusters 2043/3043 and 2066/3066 are located west and
upgradient of the Waste Pit Area and serve to determine:
background groundwater quality of the sand and gravel
aquifer.

Downgradient wells 3001, 4001, 2019, 3019, and 2027 are
located at the point of compliance downgradient of the Waste
Pit Area. Well locations in relation to the piezometric
contours of the sand and gravel aquifer are depicted on the
potentiometric map provided in Section B, Figure B-7.

Wells in the sand and gravel aquifer detection monitoring
program were installed at various times and are constructed
of different materials. A1l of these sand and gravel wells,
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however, are those that partially constitute the Interim

Status assessment monitoring program wells and have been
previously sampled over several years. '

Wells 2043, 3043, 2066, 3066, 2027, and 3027 are constructed
with 4-inch I.D. stainless steel screen and riser pipe
materials. Wells 3001 and 4001 are constructed of 8-inch
diameter steel casing. Wells 2019 and 3019 are constructed
of 4-inch I.D. schedule 40 PVC screen and riser materials.
The base of the screens in the 2000 series wells range from
66.8 to 74 feet deep. Depths to the base of the screen range
from 134 to 117.6 feet below the ground surface in the 3000
series wells. (Detailed well logs for each of these sand and
gravel wells describing the 1ithologic and well construction
information are provided in Appendix E-I).

E-5b(2) Representative Samples

Groundwater samples collected from the designated detection
monitoring wells in the sand and gravel aquifer are
representative of the quality of groundwater that passes
through the wells. ~ As discussed in  Section E-3,
transmissivity values in the sand and gravel aquifer have
been recorded up to 270 feet per day. The high
transmissivity values and a quarterly sampling frequency
indicate that representative samples will be collected from
each well during each sampling event.

Water level data are proposed to be collected from Detection
Program monitoring wells each time the wells are sampled on
a quarterly basis. Piezometric contour maps will continue
to be prepared from the water level data to characterize the
groundwater gradient and direction of flow. The contour maps
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will aid in determining any fluctuations in groundwater flow
direction throughout the monitoring program.

Background Monitoring Points

Well clusters 2066/3066 and 2043/3043 are located upgradient
of the Waste Pit Area so that the samples collected from the
wells are not impacted from the waste pits within the area.
The groundwater gradient in the sand and gravel aquifer
trends eastward, toward the Great Miami River (Figure B-7).
Data collected from these upgradient wells are sufficient to
characterize background groundwater quality at two depths
within the sand and gravel aquifer.

Compliance Monitoring Points

The compliance point wells in the sand and gravel aquifer
represent three downgradient locations. Two wells at each
location are representative of two depth intervals. These
nested wells (3001 and 4001, 2019 and 3019, and 2027 and
3027) are located east of and downgradient of the hazardous
waste management area. The wells are located on the point
of compliance and are capable of characterizing the
groundwater at various depths within the sand and gravel
aquifer that potentially may be impacted by the Waste Storage
Area.

E-5b(3) Locations of Background Groundwater Monitoring
Wells that are not Upgradient

Extensive groundwater gradient characterization across the
site indicates that all wells used to determine background
groundwater quality in the sand and gravel aquifer are
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upgradient wells and, therefore, this section is not
applicable to this Part B Permit.Application.

roun Ju

This section provides details on the FMPC plans for establishing
background values for the hazardous constituents proposed for
monitoring under this Detection Monitoring Program.

REV. 0 0989

E-5¢(1) Data Currently Available

The FMPC is currently in the process of establishing
background values for the all the hazardous constituents
proposed for monitoring under this Detection Monitoring
Program. Data used to determine background levels will
include those collected during the Assessment Monitoring
Program and the Appendix IX sampling effort currently
undergoing laboratory analysis. The plan for establishing
these values is discussed in Section E-5 (c)(2) below.

E-5¢(2) Plan for Establishing Groundwater Quality Data

The monitoring constituents identified for this Detection
Monitoring Program are also included in the Tlist of
constituents currently being monitored under the revised 40
CFR 265 Groundwater Quélity Assessment Program Plan (GQAPP).
(A copy of the GQAPP is provided in Appendix E-III). Site
specific constituents were identified for monitoring in the
March 1989 revision of the GQAPP. The proposed detection
monitoring constituents provided in Table E-10 are a subset
of the revised GQAPP constituents. At the time of submission
of this permit application one round (Round 5) of sampling
has been completed under the revised Groundwater Quality
Assessment Program. Analytical results are not yet available
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from this round of sampling. As a consequence background

" values have not been established for the detection monitoring

constituents. Background values, at the upgradient wells
identified in Section E-5b, will be established for all
proposed detection monitoring constituents as described
below.

E-5c(2)(a) “Well Locations

The wells being used to establish background data
are well clusters 2043/3043 and 2066/3066 which
are screened in the upper and lower sand and
gravel aquifer. Groundwater data collected during
the RI/FS (Rounds 1 through 4) indicate that these
wells are all upgradient of the waste storage area
within their respective hydrogeologic units and
therefore should provide samples which are
representative of the background groundwater
quality in the uppermost aquifer. "The relative
location of these wells to the waste storage area
along with the groundwater potentiometric
configuration is shown on groundwater
potentiometric maps which are included in Section
B, Figure B-7.

E-5¢(2)(b) Sampling Frequency

As detailed in the Groundwater Quality Assessment
Program Plan, quarterly sampling will be done on
all wells being used to acquire the data necessary
for determining the background groundwater quality
of all monitoring constituents. Sampling will be
conducted on a quarterly basis. A11‘samp1e$ will
be analyzed for all of the constituents, listed
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in Table E-10, being proposed for monitoring under
the detection monitoring program.

E-5¢(2)(c) Sampling Quantity

A minimum of one sample from each well will be
taken each time the wells being used to establish
background are sampled. There will be a minimum
of four sampling rounds conducted for the
Detection Monitoring Program background
determination. This requirement will be fulfilled
as part of the quarterly sampling being done for
40 CFR 265 Groundwater Quality Assessment Program.

E-5¢(2)(d)  Background Values

Background values established for the detection
monitoring program will be used as compliance
limits against which downgradient hazardous
constituent concentrations will be compared to
determine if there has been a statistically
significant increase of these hazardous
constituents at the compliance point wells.
Background groundwater quality data will be
expressed in the appropriate form to allow these
statistical comparisons. The form of the data
will be dictated by the statistical procedure
being utilized. Section E-5 (d)(7) provides
descriptions of the statistical procedures which
will be employed in this monitoring program.

E-5d Sampling, Analysis, and Statistical Procedures
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E-5d(1) Sample Collection

~Sample collection procedures are included in Appendix E-I.

E-5d(2) Sample Preservation and Shipment

A1l sample preservation and shipﬁent procedures are
included in Appendix E-1.

E-5d(3) Analytical Procedures

A11 analytical procedures are included in Appendix E-I.

E-5d(4) Chain of Custody

_A11 chain of custody procedures are included in Appendix

E-I.

E-5d(5) Additional Requirements for Compliance Point
Monitoring

Additional requirements for detection monitoring are
described in the following sections.

E-5d(5)(a) Sampling Frequency

A1l wells in the detection monitoring system
will be monitored quarterly throughout the
compliance period. The compliance period will
normally continue until completion of the post
closure care period of the regulated unit.
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E-5d(5)(b) Compliance Point Groundwater Quality
Values

A1l .groundwater data collected from this
detection monitoring program will be expressed
in a form which will allow the statistical
procedures described in section E-5d(7) to be
utilized in the determination of whether there
has been a statistically significant increase
in the concentrations of hazardous constituents
measured at the compliance point wells.

E-5d(6) Annual Determination of Aquifer Flow Rate and
Direction

The regional groundwater flow rate and direction will be
determined annually using the SWIFT III three dimensional
groundwater flow and solute transport computer model being
utilized in parallel investigations wunder the RI/FS
program. Groundwater surface elevations, measured each
time the wells are sampled, will be entered into the most
recently calibrated version of the flow model. The
groundwater flow model will then be recalibrated if
necessary to permit a determination of the regional
groundwater flow rates and directions. In addition to the
determinations on the flow model, potentiometric maps will
be updated at least annually to graphically document
changes in the groundwater surface elevation.

E-5d(7) Statistical Determinations

A11 analytical results obtained from groundwater sampling
at each compliance point well will be examined to determine
whether there has been a statistically significant increase
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in the concentration of hazardous constituents over the
background values. Several statistical procedures are
being specified to allow the flexibility to respond to
changes in monitoring conditions. The statistical
procedures specified here cover several anticipated
conditions. However, should these procedures prove
inadequate for a currently unforseen situation, an
appropriate procedure, as determined by a statistician,
which satisfies the performance requirements of 40 CFR
264.98(g), will be used to determine statistically
significant differences.

E-5d(7)(a) Statistical Procedure

Figure E-13 shows the decision steps that will
be followed when the data being evaluated
involves comparisons between background wells
and compliance point wells. An analysis of
variance will be the primary statistical
procedure used for data comparisons between
background wells and compliance wells. Two
other statistical procedures, tolerance
intervals and prediction intervals, will be
utilized as alternate procedures to the analysis
of variance procedure if deemed necessary. The
specific'conditions under which each procedure
.may be used to determine whether there is
statistically significant evidence of
contamination are discussed below.

Analysis of variance:

If the proportion of detected values is 50% or
more, then an analysis of variance procedure
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pH, compliance concentrations which do not fall
within the tolerance interval, would indicate
statistically significant evidence of
contamination. A coverage and a tolerance
coefficieﬁt of 95% will be employed providing
a 95% confidence level that the upper 9 5 %
tolerance 1imit will contain at least 95% of the
distribution of observations from background
well data.

Prediction 1ntervals{

Prediction intervals is also an alternate
procedure which may be employed for determining
statistically significant differences between
data gathered from background wells and
compliance point wells. The concentrations of
a hazardous constituent in background wells will
be used to establish an interval within which
future observations from the same population
will be expected to lie with a specified
confidence. Statistical evidence of
contamination is pfovided when a future
observation exceeds the prediction interval.
The number of future observations will be
specified and the prediction interval will be

constructed for a specified period of at least

one year. The prediction interval will be
constructed, within a 95% probability, either
to contain all individual observations or to
contain the means observed at the sampling
periods.
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E-5d(7)(b) Results

Statistical Analyses have been previously
completed as part of Interim Status Detection
Monitoring. As a result of these statistical
analyses, the facility is currently engaged in
Interim Status Assessment ‘Monitoring. In the
event that a permitted status detection
monitoring program is initiated at the facility
the necessary statistical analyses under 40 CFR
264.98 (g) (2) will be completed at the first
opportunity and in no event longer than the
receipt and analyses of the fourth round of
permitted status detection monitoring data.

E-6 COMPLIANCE MONITORING PROGRAM

In accordance with 40 CFR 270.14(c)(7), if the presence of hazardous
constituents has been identified in the groundwater at the point of
compliance at the time the Part B Permit Application is submitted, the
owner/operator of the facility must provide sufficient information to
establish a compliance monitoring pfogram which meets the requirements of
40 CFR 264.99.

Currently, the facility is continuing with the assessment monitoring
program in accordance with the Groundwater Quality Assessment Program Plan
(GQAPP) Revision 1, that was submitted to the OEPA and the U.S. EPA on
March 23, 1989.

The fifth round of sampling under the GQAPP was completed in June 1989.
The sixth round of sampling is scheduled to be conducted during August and
September 1989. The analytical results of both rounds of sampling will
be prepared and submitted to the OEPA once they are received and reviewed
by the facility in accordance with the GQAPP.
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The Compliance Monitoring Prdgram is herein outlined and defined so that
it can be implemented under the facility’s permitted status if Assessment
Monitoring Program data indicate that hazardous constituents have been
detected in the uppermost aquifer downgradient of the regulated facility.

Data and information gathered to support the Compliance Monitoring Program
outline was, in part, compiled as part of the RI/FS program presently
being conducted at the facility concurrently with the RCRA program being -

- conducted for Waste Pit 4.

Upon implementation of this Compliance Monitoring Program the following
procedure will be carried out in the event that the groundwater protection
standards, as defined in the permit, are exceeded:

(1) Written notification will be sent to the Director of the Ohio EPA
within seven days of making a determination that the groundwater
protection standards have been exceeded. This notification will
indicate what concentration limits have been exceeded.

(2) The FMPC will then submit an application for a permit modification
to establish a corrective action program within 100 days meeting the
requirements of 40 CFR 264.100. Details of the actions to be

" undertaken in order to bring the groundwater into compliance will
also be provided at this time along with a description of the
monitoring program that will be implemented to demonstrate the
effectiveness of the corrective action.

(3) In the event it is determined that the permit concentration limits
were exceeded as a result of a source other than the FMPC or an error
in samplihg or sample analysis, a demonstration will be made to the
OEPA to substantiate this determination.
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E-6a Waste Description Z?Eifi
For a complete waste description, please refer to Section E-5a(l).
E-6b Characterizati f Contaminated Groundwate

As discussed in Section E-2, the FMPC is currently executing a
Groundwater Quality Assessment Monitoring Program. The Assessment
Program was initiated as a combined effort with the Remedial
Investigation/Feasibility Study (RI/FS) groundwater investigation
due to the consistency in objectives of the two programs. Samples
collected during RI/FS Round 1 monitoring identified low
concentrations of dichloroethane, methylene chloride, toluene and
acetone in scattered wells in waste storage area. The groundwater was
resampled in June 1989 for these substances at both upgradient and
downgradient locations to determine if the constituents are actuaily
present in the groundwater or the result of sampling or analytical
error. The results of this sampling event have not been reported to
this facility at the time of this writing. If these substances are
discovered to be present in the groundwater the data will be
evaluated to determine if they are present in statistically
significant quantities compared to background values. Data collected
to date on the Assessment Program wells can be found in Appendix E-
II.

E-6¢ Hazardous Waste Constituents to be Monitored

The groundwater upgradient and downgradient of the waste storage area
will be 'monitored for hazardous waste and hazardous waste
constituents that are specific to the FMPC. As required by 40 CFR
264.93 the constituents to be monitored at the point of compliance
include hazardous constituents identified in Appendix IX of 40 CFR
264 that have been detected in the groundwater in the uppermost
aquifer underlying the waste storage area. Selection of these
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constituents is based on groundwater sampling data obtained from
interim status detection and assessment monitoring and 40 CFR 261
Appendix VIII sampling conducted on Waste Pit No. 4 as part of the
Characterization Investigation Study. Table E-13 provides the
complete list of hazardous constituents and groundwater indicator
parameters to be monitored at the point of compliance.

The FMPC is scheduled to perform 40 CFR 264 Appendix IX sampling on
compliance well numbers 2043, 3043, 2019, 3019 and 2027 in the Waste
Storage Area during the sixth round of Assessment Monitoring in the
month of August 1989. As part of the ongoing assessment monitoring
program, 40 CFR 264 Appendix IX sampling will also be done on till
wells 1052, 1025, 1079, 1074, 1080, 1082 and 1031, and sand and
gravel wells 2084, 3084, 2037 and 3037. This sampling will be
conducted at wells located both upgradient and downgradient of the
Waste Storage Area. The analytical results will be reported after
receipt of validated data by this facility. Appendix IX constituents
identified in the groundwater which are not already included in the
list of proposed monitoring constituents given in Table E-13 will be
provided in a revised list at that time.

As required by 40 CFR 264.99 (f) compliance point wells will be
~monitored annually for all 40 CFR 264 Appendix IX constituents in
addition to the substances listed in Table E-13..

E-6d Concentration Limits

Concentration limits for the hazardous constituents included in the
Compliance Monitoring Program are established according to guidance
provided in 40 CFR 264.94. Concentration limits for specific
inorganic constituents are listed in 40 CFR 264.94 (a)(2), Table 1,
Maximum Concentration Limits of Constituents for Groundwater
Protection. From Table 1 in 40 CFR 264.94 (a) 2, the FMPC proposes
to monitor barium, chromium, lead, and silver for statistically
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significant increases over the concentration limits provided in that
table. Concentration limits for the other constituents identified
in Table E-13 will be statistically determined from background values
of those constituents. Background values are currently being
established for these remaining constituents. These background
values will be established from the statistical analysis of data
géthered through sampling currently being conducted for the
Assessment Monitoring Program. The plan for establishing these
concentration 1limits is discussed in Section E-6 (g)(2).

E-6e  Alternate Concentration Limits

Groundwater data gathered from the uppermost aquifer indicate that
low concentrations of select constituents have been sporadically
identified. Because of the low concentrations recorded, the facility

is not requesting that Alternate Concentration Limits (ACLs) be
established at the time of this Part B Application submittal.

E-6f Groundwater Monitoring System

For a complete description of the groundwater monitoring system,
please refer to Section E-5b.

E-6f(1)  Description of Wells

For a complete description of wells, please refer to Section
E-5b(1). '

E-6(f)(2) Representative Samples

For a complete discussion of representative samples, please
refer to Section E-5b(2).
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E-6f(3) Locations of Background Groundwater Monitoring
Wells that are not Upgradient

Please refer to Section 5b(3).

Background Levels

This section provides.details on the FMPC plans for establishing
background values for the hazardous constituents proposed for
monitoring under this compliance monitoring program.

REV. 0 0989

E-6g(1) Data Currently Available

The FMPC 1is currently in the process of establishing
background values for the all the hazardous constituents
proposed for monitoring under this compliance monitoring
program. Data used to determine background levels will

“include those collected during the Assessment Monitoring

Program and the Appendix IX sampling effort currently
undergoing laboratory analysis. The plan for establishing
these values is discussed in section E-6 (g)(2) below.

E-6g(2) Plan for Establishing Groundwater Quality Data

The monitoring constituents identified for this compliance
monitoring 'program are also included in the 1list of
constituents currently being monitored under the revised 40
CFR 265 Groundwater Quality Assessment Program Plan (GQAPP).
A copy of the GQAPP is provided in Appendix E-III. Site
specific constituents were identified for monitoring in the
March 1989 revision of the GQAPP. The proposed compliance
monitoring constituents provided in Table E-13 are a subset
of the revised GQAPP constituents. At the time of submission
of this permit application one round (Round 5) of sampling
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has been completed under the revised Groundwater Quality
Assessment Program. Analytical results are not yet available
from this round of sampling. As a consequence background
values have not been established for the compliénce
monitoring constituents. Background values, at the
upgradient wells identified in section E-6 (f), will be
established for all proposed compliance monitoring
constituents as described below.

E-6g(2)(a) Background Data
Upgradient wells 2066, 3066, 2043 and 3043 were

sampled during the month of June 1989 (Round 5)
as part of the 40 CFR 265 assessment monitoring
program which was revised in March 1989. Round
6 of sampling will be conducted during the month
of August 1989. Samples taken during both of
these rounds are to be analyzed for all of the
monitoring constituents identified for this
compliance monitoring program. The data collected
will be statistically evaluated to establish
representative background values for each
constituent. In accordance with the requirements
of 40 CFR 264.97(g)(2), all data wused for
establishing background values for the proposed

- monitoring constituents will be examined
thoroughly for measurement errors in sampling and
analysis. Where appropriate, adjustments will be
made for any seasonal fluctuations in the
background quality if such fluctuations are
expected to affect the concentration of the
hazardous constituent. '
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E-6g(2)(b) Well Location

The wells being used to establish background data
are well clusters 2043/3043 and 2066/3066 which
are screened in the upper and lower sand and
gravel aquifer. Groundwater data collected during
the RI/FS (Rounds 1 through 4) indicate that these
wells are all upgradient of the waste storage area
within their respective hydrogeologic units and
therefore should provide samples which are
representative of the background groundwater
quality in the uppermost aquifer. The relative

“ location of these wells to the waste storage area

along with the groundwater potentiometric
configuration is shown on groundwater
potentiometric maps which are included as Figure
B-7.

E-6g(2)(c) Sampling Frequency and Quantity

As detailed in the Groundwater Quality Assessment
Program Plan (see Appendix E-III, quarterly
sampling will be done on all wells being used to
acquire the data necessary for determining'the
background groundwater quality of all monitoring
constituents. Sampling will be conducted on a
quarterly basis. All samples will be analyzed for
all of the constituents, listed in Table E-13,
being proposed for monitoring under the compliance
monitoring program.
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E-69(2)(d) Sampling Quantity

In accordance with the requirements of 40 CFR
264.97(g)(4) for establishing groundwater quality
data a minimum of one sample from each well will
be taken each time the wells being used to
establish background are sampled. There will be
a minimum of four sampling rounds conducted for
the Compliance Monitoring Program background
determination. This requirement will be fulfilled
as part of the quarterly sampling being done for
40 CFR 265 Groundwater Quality Assessment
Program.

E-6g(2)(e) Background Values

Background values established for the compliance
monitoring program will be used as compliance
limits against which downgradient hazardous
constituent concentrations will be compared to
determine whether there has been a statistically
significant  increase of these hazardous
constituents at the compliance point wells.
Background groundwater quality data will be
expressed in the appropriate form to allow these
statistical comparisons per 40 CFR
264.99(c)(3)(ii). The form 